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INTR ODUCTI ON

Airborne dust (and sand) is one of the most damaging environmental ele-
ments . A dusty atmosphere may contribute to the deteri oration of materials
and can present serious problems in the operation and maintenance of me-
chanical and electrical equipment. Moreover , atmospheri c dust is a limit-
ing factor in the pro pagation of electromagnetic energy through the atmo-
sphere .

The primary purpose of this series of reports is to provide a guide to
the occurrence of atmospheric dust over selected geographical areas.
Part I presented data from two stations in the White Sands Missile Range ,
New Mexico , area [1]. Part II sumi “-ized data on the occurrence of dust
at 135 stations in the Middle East Near East , and North Africa [2]. The
purpose of Part III is to present similar data for the USSR.

The main body of Part III consists of tabularized d I t d on: (1) the
diurnal variation of the lik elihood of restrictions to visibility by air-
borne dust by month , and (2) duration factors for greate r than or equal
to 1 , 3, 6, 9, 12 , and 24 hours for 85 stations in Siberia, 75 stations
in Soviet Centr al Asia , and 54 st a tions i n the Uni on of Sov i et Soc i al i st
Republics. The visibility restrictions are divided into two categories :
(1) visibility less than 11 km (blowing dust) and (2) visibility less
than 1 km (dust storm). Previously published cl im atolog ical dat a on the
occurrence of dust in the Ukra i ne , the Transvol ga , Siberia , the Altai
reg ion , and Kazakhstan are summarized in Appendix A. Where English
language translations of these articles are known to exist , they are
included in Appendix B.

DEFINITIONS

BLOWING FUST : Dust raised by the wind to moderate heig hts above thr
ground which restr icts horizontal visibility to less than 7 miles *
( 11 km).

DUST STORM (including severe): The same as blowing dust , except visi-
bility is reduced to less than 5/8 m ile * (1 km).

NUMBER (N) OF DUST OCCURRENCES: The arithmetic mean of the annual number
of occurrences of dust equal to or greater than 1 hour duration .

BA CKGROUND

Que’~ t ions arise on the ii kol I 10011 of ill or i rq  l u - t or du~ t s L I ”
occurring at a speci f ic  time of day and /or month of the year und on the
l ikel ihood of their last ing for a speci f ied period of time . In response
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to a request from the Atmospheric Sciences Laboratory (ASL ) , W hi te Sands
Missi le Range , NM, the United States Air Force , Air Weather Service
(Envi ronmental Technical Applications Center) tailored an analysis of
available magneti c tape records of weather observations from 650 worl d-
wide stations to answer these questions. The weather observations from
these 650 stati ons are three hourly, i.e. , a single observation tak en
every 3 hours . Thus , a given dust condition lasting 3 hours or more
would be recorded at least once , whereas dust conditions of shorter dura-
tion may or may not be recorded at all.

GEOGRAPHICAL COVERAGE

As stated, Part III covers 214 stations in Siberia , Soviet Central Asia ,
and the Union of Soviet Social ist  Republics. The locations of these
stations are shown in Figures 1 through 5. Tables 1 through 3 include
the World Meteorological Organizati on (WMO ) number , lati tude , lon gitude ,
and elevati on for each of the 214 stations. Stations having no occurrences
of dust at either the <11 km or <1 km visibi l i ty level ( N/ A ) were included
to emphasize that the data from these stations had been examined for blow -
ing dust and dust storms . For a station to be represented in this report ,
the avai lable peri od of record had to be 5 years or more.

DUST PATTERNS

A number of articles on the occu rrence of atmospheric dust over the USSR
have been published . Often these articles contain map charts of clinia-
tological data on the avera ge number of days (per year , per season),
maximum number of days per year , and /or average duration of v is ib i l i t ies
reduced by atmospheric dust. These geographical area patterns provide
convenient summaries of data from ori ginal single stat ion reports such
as those contained herein. Table 4 is a quick reference to the location
of these map charts in this report.

OCCURRENCE

The data on the var iabi l i ty  of the occurrence of dust at each of the 214
stations are contained in Tables 5 through 218. Each table consists of
two parts . One part gives the diurnal variation of the occurrence of each
of two visibility classes (less than 1 km and less than 11 km) by month .
The percentages represent averages for the period of record and are based
on data actually taken at the specified hours . The second part contains
the duration factor , in decimal percent , of v i s ibi l itie s reduced to less V

than 1 km and less than 11 km for periods greater than or equal to 1 , 3,
6 , 9 , 12 , and 24 hours .

To find the percent l ikel ihood of a g iven v is ib i l ity  condition last ing
for a certain period of time at a specif ied hour and month at a sp ec i f i c
site , multiply the duration factor by the occurren ce . For example , the

6
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I

l ikel ihood of the v is ib i l i ty  being less than 11 km for at least 6 hours
beginning at 1600 in May at Krasnovods k , Turk men SCA (Table 110) is
approximately 3 percent (0.55 x 6 pe rcent).

SUMMARY

For the geographical area of concern , the patterns of occurrences are
s imi lar  w i th  the highest frequency of Occurrence being centered in the
late afternoon in spring and early summer.

The peri od of record is not identical for all stat ions ; there fore , caution
is urged where comparisons between or among s tat ions is required.

7
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A P P E N D I X  A

Pubi i shed ci imatologi cal data on the occur ren ce of it-’os pheri c dust over
the USSR are widely dispersed in the li te~atu~e. This ap ,’endix has oeL- r

~

assem bled to provide a guide to these sources of additional ~~~~~~~~~~~~~~~~~~~~~~~~

The re ferences are lis ted alphabetically by author and are anr~ t~ ted.
,!here trans lat ions into Eng l ish are known to ex is t , t nese are so m di-
cate d . Ma ny of the Russian articles have been tI’Cl ns lated into English
for the US i~rn~y Foreign Science and Technology Center. Cop ies of tI -es e
translations are included in Appendix B.

The abstracts were generally taken from the Meteorologica l and Ge~ pb.-s ica l
A bstracts (until 1960 , Meteo rolog ical Abst racts and Bib liograp ~ v). T hI s
abstract  source is des i gnated as MG C~~. A source desi or tion of C ,

~GA
26C l2— l 57 refers to reference number 157 in issue nun’ber 12 (December)
of volume 26 (1975).
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t i lO  , zv l-lli’ di nsk ohla st , cu d itS 01 all dust S t O O - S  01’ the Ch~ i ’ i  C C I C t S I

ohla ’1t , I!I H ’ - l — O r d i n s k  and I bj I  l e n t I L  o b l a s t s , u nC C ~1so in t ie ’  50 t h
of the ‘ s t v u b  ins t  lIT - i  HC’C C C C I S  t~ of t’ - G u n  ‘/0 i C obl  os t s , ~us  t S t O I ’I’IS I- Id
Ctc- C e l o : C  C1’c C ’ i n q  the en t i re  yC ’ C u u ’ . - ‘- S l l , l r p C  ‘ P 5 0  i C C  ‘ 11 O L O ’ I L C C ’ C  o t  d ay s  i-n
-Ju~~t S t O o l - v in the course of  t ’  C ’ 1C i ’ )~J l’  iS  I lbv’) ’ l ’ ,O I I  11 i ou- i l  • 

- - l ie n  ‘I C
Ii I C - i l  ‘ T ) I i  If tC ’ - L I - - r  o t  dus t  t O r I C IS O C C I C ’S o v ) ’ C ’ 1 l , l u , v ’I Pin t of the GUr C

,C C C

ob las t ,  ~~ / \ t  t - v u n i nv l ,  cu~- I  K Z V 1 -C ) O j j I I ’,l. ) T I h l c C t ’i  . t o ’  I iTIX~~’ ’ U I ’ i  t S  shi l t d
to a y ,  and in t he Gi - - il o b l a s t  t I C  t i le  SulllI’ Ie l ’ i’TC ’ ) l l t h l S .  I C i C C C ICJ S + p I ’ O t C ’, l C ’ i C C - t

d iI ~~t i~~Il I i ’S C,~~) C ) ’ ( ~C noted du i’ in 9 t1 ie c o l d  H C C I I t C P ’ , o 4- ’ ~l’ - V” I T - T u n i C  I f l

‘ 4 o V e I T I I C e r  hu ’oug h )CT ICL C ,C - t C e r . and in t i l l n o i ’ t C T L I C O C t I C I I l  ,ind C- U l t  I C C 1 t O C Ci p1u’t S
) ‘C 1 the ~~~~~ 

C- , -
~ oH St in I’ eb rI.) II”.- ,

Ba bic henko , V.  N . ,  1965, C C P u ,t  S t C I C ’ I’ ’ - , in t O l l  Uk,’ C l i ne ,’ l C ’ ICI V ‘ , C - P C  ‘~, — k s 1  ~i,
G idro lC leteoro l  . In s t .  ( K i1 ’v ’I , No - 52. 45—53, (A l l  AUdit ‘ I

Translation : FSTC—HT-23—O- ,c~~1

\NI T LAC T - ) It ,CA 17, 11—353)

T he autho r exami fl ’S t i le probl em of the f r o  u n y 01 dust  s to r ~
- - ’ in tIlT

- r ’uine , t l l C ’ 1r duration , i nta. ’e’,i t v ,  and dci Ii’ nd unnual v a , ’iati c -n -
‘ ir t j c u 1arl ~ lu l t I C n _ I C du ,t  storms C l l  d I l l  ,‘ibed i ndiv iJ;i ~ 1 ‘1’ . D a t a  i l l ’’
presen t O  on t C C , ’ C - C lan  m onthl y Iiu:’PIII ’r of dcv with du - 

+ S t C r C C S  or prob-
ability of ooI ,urrencp f ’ dust 5 1 - - - ’ - at di f f , r ’  ‘f, 11111 ) ’, of dc v’ . 1)110 00 I t C C

probability if lU ‘t s t C O ’ r” . (if V C i l ’ ’y ’1l l’~ h u h  1 1111 Charts w ith i - , c i l i , I C -c  Of

tb ’ me an P UI ’ThI ’ l ’  - 5- days per yC ’~l r  with Ja , t tonins - m d  the 1’ T I 5 - 1”1JI ” 00 ,- Ct ) , C’

C f II), ’; w i t h  (lust StIl!’Iii’, a l - I -  q i V C ~ Ii

c l  

-- - - -
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Babic henko , V. N. and N. Yu. Ku l ak ovskaya , 1970 , C C I , l i lit (Cr Dust S to r i - i s  in
the Uk raine , Jru dy Nauch. -Issl ed. lmms t .  ( K iev ) ,  illI . 91 , 106-121.

Translation: FSTC-’HT-23-1857—75

AB STRACT (M$A 23.4-358)

f in the basis 0f observations of 185 eeteoroioqical stations in t he I l k - ,’ in c
fUr 1935 to 1969 , the -can and max imum lon g—period n umber C C- la s s  i5j 4-is
dust storms was calculated in diffe rent regions of the i f rai n in the
Cl i nnth s of Dece mber , ,1~inuary , and Feb ruary , and in the Pe cel -l h m el throu gh
Feb ruary interval , as was the frequency of the number of days w i t h  dust
sto rms in individual years for the aforementioned months , The C-- lC t e 000 -

log ical conditions during dust storms are exai’Tioed and the rlependm’io e of
fhe number of days with dust storms and thei u’ duration u c r i  w in d snee1 is
s hown to he characterized by a straiqht line. Dust stori’i’ )..C C I C ’ C t e u r i C- ‘- ‘ C

NEC “os t frequent almost every winter in the Zaporozb ’ e oblas t. A dust
stern that occurred in January and one that occurred in Februar y 1’1it ° a re
h~ sc r ibed ,

Io ru ,h i L , - , I. i. , 1972 , Dust S t e m - I l  D is t r ibut ion’ , in t h u  T ropi  us ,C I

G l j v .  C I C o f i z,  ~bH. ç L ’ n i ~~~,, d ~ , No ,  2 : 4 . 76-83 . (AD 00 13 r’ C 5 _ C )

Tr ari , lat ion:  FSTC - 2b °-76

ABSTRACT (MGA 2 6 .2 — 343)

Data on t he f r : TJ u l’ ncy  of the number of duys w i th  du- - t S tO lls’ 5 season and
year in A u s t r a l i a  and on the mean monthly and ann ual flu - h - i o f  day ’ - wi t nJu - t  st orms by ‘s lo th and year in the t ropical  zones - t  A’ i a ,  A t  r i ca . andA ust ra l i  a are g i vl ’n  in tables and naps . The re la t ion - ,hi 1 I C - t w e ( ’ n  t he nu~ 

- .

ber of days with du st storms and intense wind (great+’r than 16 r n/ s e C.) wasfound to h+’ close in I C - ’ s I - r t - , , while in semuu ideserts the d istribution of
dust s torm , in t b -  cour-~m’ of tll ’ year is determ ined m ainly 1 C ’ C C pro if i l  1,1 -

ti m,. The stru lur e of the underl ying surf a ’i- was found t o  be C C C  S I C C I C C C  -

tant factor in the occurrenc e of dust storms .

I, ,
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~~~~~~~~~ N.  V . ,  1 9 5 7 , 
C C II U~,t Stun T , in thu Tran svolga ,C- Meteoro l - G idr o l  -

(Le~ jp~~ad ), No. 12 , 2~— ,J. (AD C ’ 17- i )

Trans la t ion :  FSTC-HT -2 3-0 4 l  5-74

ASST~AC T (‘ - ‘

~~~~
-
~ 

l 0 .7 - 2 4 L )

- : $i th t h e  increasir C o ult i  .,C ,  m o n  at  sdn d , and cla yCTy-sanoy soils in t h C ’ s -

seC - i  ~niJ regions during recent years , 0 ’ ,, cente r-s 0 f p- ;in c erosi s i’I has- c
ar ise n.  On the b a s i s  of a 20-par ru- _orj ( 1 93 6 ’ 1 9 5 G )  , te e  aut hor arma ~ 1 zc
the frequency and character i s t i c s  of Just stor nms in thu Sor , tci v ohl~ist
Data are presented on t he scan monthly number of days i’p l th strong d u s t
storms and the mean and maxi ps u- -- number of d C1 y - - for ’ A pri l  tb ro ’, l 2 t o t  i , C

tb1 fr oq u~ ncy (in pel”: ist) of Sto i’ lTlS at differ -, cit t i~ c- - of day and their
durat ion in hours and on t h e  weather  as soc ia t e d  w i th  dust c t T - m ’ i -  - . The
average number of days w i th  dust storms is 5 to 6 and 13 to 15 during
drought years . Dust storms are most frequent in ti lO sutS - - r .  Mean dura-
t ion of a dust Stools is 1 to 3 o ou rs .  Dust  s to r~:~c arc c losel y asso c ia ted
sn to dry w eather , par t icu lar ly  ~si th suLhov ~ j i-el nds .

C h i r k o v , Yu ,  I.. 1970, I l F r e q u e n u y  of Du s t  Storms i n  t he  ItC IC R dOd t~Poss ib i l i t y  of Predi ’_ t i n g  their ToC .iCIatiOn ,
CC T 1 u - i ,~ ‘i f - u ’ ’  - i ”- ’ I ,  C , C , C L b .

Issled. Tsentr. ‘ C T  (Mo’-~ o~-i ) , Nc .  69, 1 0 9 _ l l C , (A M 13013 7 3 1 )

Translation: FSTC-ihT-i856—75

ABSTRACT (MGA 2 3 .5 - 3 7$ )

The f Ci _ tors ia u i~i n g  du - ,t storms in th USS ar d isc u ss0 d , The C hd raStur -
i s t i cs  of tip zones in which tI 

~
y occur are s u l l I m Ct a n i  5 ’ - CJ , T O I l  tb dis r’ isu~tion of thi s nul C l bC r of days per ,- ea n wi t Ip du’,t ston~1s in n, i m ~ ipa l

a J riL u lt ur a l regions is shown on a map. The w jnl u~ Ju t storms fo r 1C -i 6C~
are anal yzed. The effC t of t m li st m[ u  of th~ so i l , the d uu-l cp’ - mit of
p la n t i n g s , and the fo rest covur of a region upon the d egC” T C : 1 ’ damayn tX —
p lan t in ys  are ana lyzed.  Aq ror teoro loy -i ~a l  p h l ’di Li l o r e . 0f t b -  1 c’nis~i L io n
of dust S L C C C ’IO C , dOs ’ j r u ’ - , I - n ~~c’d.



_ _ _ _ _  ‘ “ — C-

Dolg i l4 - v i c h, M . 1., 1966, IIDust Storm -s of t b- tU ra i C L. ~~~~ - - - e .
SS SR , Ser. GC :o~,rap,~~ ~Mo ucow ) ,  No. 1 , u i - 4 - .’ (AD ~\O f l1 22~I) 

- -

Trans lat ion:  FSTC-HT-23 -00 28 -74

A BS T D~A C J  VCC 1 17.8-380 ) H
The regional distribution of -Just storms in the LJ rai ne, their sea —1on al
frequency , and the l ai-i”T of the ~enet i  c re l a t i o n s C n i  p be t we E ii n-c t en -c l
t I C t o rs  causing dust stor :- s ul01 their intensit y ub’ O exa rninl  U on t~’~ basis’
of data pro v ided by 178 moather c t u ,fons for 1U - 3 to 196 2 .  T :e ar ’t ii.le
contains maps giv ing t u e distri Luti on of ~

tm il l’ul ”ll y I’ of do-i’: w i t h  du s t - -

s t orms over the Ukraine (20—year pC: r b o d ) ,  the di s t m ’ ib u t iu rs  of t~’- - nui’ b + r  I
of days wi th  dust s t o r ms in the natural zones - - f  t he- Ukraine ~~T C t h i

- Qur’s e of a year , the cieiub er of -uuys w ith ‘ h o s t  s t c C r : I m s  in spn i cii (c - /e r  20
yours ) ,  the num ber of day s i1i th in tense ~-rind- in spr i ’ i- u j f l  

~~‘ 5- r ,C-) r ’

‘ sc a n annual ) and soil moistur e ’ supplies in a r eble land in t~ 5’ sTri ng - 1  I
1960 , and a graph g iv ing t~ -~ monthly number of’ days i-.’ith dust s tcr I ’ - T C ‘ h r.

the di t f e m ’ent natural cones of the Ukraine . The i’1’ dt e r ’  suppl i es ‘ h I’ Li’s’ :1

so il were a maj~ factor in the formation of CU,) ’ ,t  S f 0  r u  - lci’.- 5 O ~~~5 t C ~~~’ E C  
-

supplies combined with strong p er cisce rt W~~iiC S S 0~~. - the bl-: p ’.m r ’,2 dIC C
C0C of I

so i l

_ _ _  -_  C-
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DoL~i l ev i c h ,  8. 3 . and A. N . Ua,Ihi ii , 1973 , ‘ du s t  Stoni C ’) i f l  -~E’5 I
Siber i  i I I l l  dO P er  GE oJj e / 

~~~~~~~ n

33’ ,‘ T~~ (NB I C C f i Q  1 U

T ,’~~i p - ,1~,t j i n  F ST C - ~~h T- 2 3 - l l 0 6- 7 5

A [3STR ACT (~ lt fJ \ 2 5 . l O — 2 ~~ )

The u i u~ i - e m ’ ot d C - ;  p’j j Lip l u S t  S L ImS in l est S i h e t - l a  O I C ’ m ’ i’ ’OS 0 . 2  f - - i

3 1  per’ \C C C a r .  Th i s na xi i suuo ne C - h e r  of days w i t h  dimY 5
4- 0’ ‘ - is ) [ C - e r , , .i

in Li me dr/ O m o m I  r i ir f - :e r n  sr ’dpe c i  Kul ,m nd a .  T i re C h u r l  
C ‘I  u - 

- 

C

s to ol - - ’, ( i n  hours ) per year corresponds L u ’  t he  “000 r o m e  l e o  of d~ vs o h l
dus t  s t o r e - - ;  t ire re la t ionsh ip ti e tm-ii ’ p ’ s m u th ei is c h a r C - s C 4- r u ~~j O e C 1 h ’y a cor ’ re-
l o t i o n  ‘if 0, 13 ,  Tbls ~ (eon wind - -~‘ lo c it y  d u r i n g  dust  S l i m ” - ‘ is 5 ,4  to
12.9  p r- / s ec  su i t the I , i x j r - ’ u m s , 11 t ,r 46 n m/sec .  Ove e a l~~i’ :o p l

C 5- the
Ii ’ u - es t steppe a n t S tenpe ZOISECS C~~ t 1.’ - t Si h er’ i a .  there are 20 to 30 da is
~si th strom ~ w i n ds per- year; in 1 hr-  r e e i T l r m  ~~f KU lUfl ’ lr , U I C C 1 t r ’ m1 Bar,sba ,
C m l  in t l p r ’t N~ r r - t h  of  the Pre _ fih i pl ate- s u , there are Ifi,C t O i~

’
~ days i5~

St roro; ~ in ’l s ~
)e
~’ year. Thr- cri t ical c~’loc~ ty fo r’ t he u s  i~~ t u i r o

,‘iind ero s ion  of t he soi l  is IN t o  12 mi /sec and , I / i ’ the p r incipa l sci I
t ’/ i ’es , Fl to 9 nm / sec.  l~J i t F m  ‘ h u m  01i 0 5 0  in t I m e t l ’ e l i i m C ’ r / C V  p i f  ‘ - i t  lO C h a r i - f -
spe m ’ ul-  , t h e  iC-j i~ ‘ ‘ 0  of d~m / s  p - p i t h dust Sto ol -IS PflCOEC/m0r ” 1’, I ) C  - i ’ V , m r i d t l l , C O

hav r ,.r co rr r ’ l - r t i i i n  of 3 . 1-i? t i m  0 116 lus t  S t u n T - S  dri se ‘lost U C 4 - C I 1

d u n e ;  s o s C t h w e s t l - r ly  i-~i it l- - whose C r ’~’q u en cy  is 10 t u  U - A L 1i ~~ hei p
l C C l 5 e r jf L J p~~1

C I h i J l ’ 109 d o - s t S to r i - , v o r i e T ) , I S !  i im ~- ,‘ ido  l i u l u l t S , I I ’ C C  -h
or -7~C 

I C 3 5  üt ’ + - ‘ll) C ;  mm m d rmr l ~~t i s r ’  1 C J I C ( C h i t V t roiC 1~ t I  /~,
DC It . l  ‘ 1mm thi e !- rorr . loo m-pe r iod C J O 1 U u CC- o f  I l 1 m i ’  ‘ ‘ -: ~ l o q i c 4 - sl e le t  ~C C p C 

3
O ,il ’CIc L I Z  ri ~ ‘ l u~~t 5 f , i~~ T ’, , t ie’ rppii ’ l-m-r O t  ‘ l u - s t stiir ’ ii is d u r i n g  t m ~~
obse r’s’at l ur m P I C I j O C I  lai’ , it j on  c i t  d us t  ~~t C C  ‘i’ ’; iii hr u i ~~i’s ) . t i - i’ P T J ’ ’H I  ‘ , 05 -  

C

d o t  s t m i p ’e ’s o t  d i f f e ” s ’ r i t  w i n d  y m t l pj c i t i e ’ ( 1  - I d - l i / U ) ,  - t , , a 1

j m p j i v i d i p , i l  b ea t  e r i e  ar e  q i 1 5 ’ r u  in t ab l e s drill  r a p s .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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bu~ i s , 5 , 1 ,, lYb? , ‘D ust Stor rm i s i u~ t ht:’ A ] t , i y lo- r ’r ’hto r - / ,”
G ie r - ol. ( “ luls. :oi- I’ ) ,  1 0,  1 2 ,  74 - 7 i  . -~AM 783 ned)

T r au p sl ati os : FSTC-HT-23-341 4-73

A ’ ~~k ‘ 1  ( l’L3~m 2 ri . 12- 315)

This p ,p’ ,. d iscusses t t .e r u at , j i ’e  o f  d us t st - m is lii t h e  Al  s r i  Re q i i r .
: C e e t a i r m  q m j , r l i i , t i v e  c l ra ’ -

~m~ te r is t i c s  of ‘ bi g ’  dust ‘- ‘t - ‘ r ’  - a in t  ~~‘P O l i t e ,
O J I T C I ’ l V , t l t e i u ’ r ’eque ne -j ~~t ’ T m -rI t e dli i t m l oC i r  C l U i ’ Ch t lO l i  a cc u rd i n u :  to the
L i t T l e  a ’  f o r - i , jt : r :  at  Ii ‘ - r e n t  hout - - s ( C l  t Il l  di ,’ 1 ’  - i j ’ i’ d i f t 5 ’ - - - tm

C i~ l r i m l S p l l e i l S .  C , m u i e l u c i o n s  a r - c  a l so  g i v e n  reqdr ’d j rl I  t h e  d m a ’  u~ ten s ’ cs
of - f : m ; t  0 ’- ‘ ‘ aS - (~t rt  t n - p r  t u - r ’ ,lermc ies iii th is  r~ - ; ion .  ThIC S , C I t o l u S j r ’ r i - ,
5 U - ~ ieS t  ti o l  d ust S t I I r ’ T’ ’l 0CC 10 in t h i s  S t r ’ L I f I O  I ’ C ’ l l O m C  e v e ’ -,’ . r a t ’ l lIa i r I l ~~
I t m mm m m 1 o d Oc ~~u l ~ r m l t in in a S m m i i  h r  r in and am
Tmm ’ !/ t on - r n p r i n c i p a l l y Liet ’mIen 0800 and 1 500 f lo urs , and l a s t  I r e -  h 5 - m l f
on h our t o  24 p o u r ’ - - Dus t S t  rnt t s do not occu r - iii th w i ri ds~ eedS uo t o
5 II sec 1

k um Tt u ’ shkt ’ v i s h i , V .  I - , l’~(- 7 , ‘Tbte  F r , l lC , m IIcy r the ‘I - t lrs t p ’ m ’-,, - D ust
tori i’ the ‘ i n ’  ‘

~ i i i  1 
- 
Iii Pr ol I ’i 1 1 1 0 1 ull

0, 12 , 1 1 1 - 1 1 5  (AD - -U- - ; 1 0 1 )

Tr I m - I -S la t i un: FS’IC-UT-23-0l i0- .~

A M STR A C L

D~~L,m - m r  m ’l ’ l” u L i i’ - l C m l  i i , -  r,’ ; ; ,  n i , v  I I ’ bu -~t s ’ - “ s  in t i ~r~ Ill r a i r l , ’ .

) C r l r m ’ ;  ii’ du e t  S t C r ’C - , wi n ‘ , i ~m’ ,’d ’ , ( t u  ‘‘r’ i t l C C i  T C 1  ‘,O( ’l , ,l

no , ’ pe r t ‘~u 5 S  tim , ’ u r ’ om i’ ,rb i l i t ,  if  t b oc c u  m’ I ’e r l C O  O~ ~~ ‘ l ’ I  wind ’s i n I ’ , ’ ’
r I C i l u I , l  i i  . IItu ’ee ,mr-(’as ~t r ‘ shui”m n i i i w tm i i t h u , ’  ‘ ( C t - d I l l  i t  - Li m r r C r l u , ,,l I

d a t  S f , ’ ~S 5 0 ,’ h U l l  t h , ’ eat ;l,’ t ’n i S t r i C l 1 e  rI ’ )  .11 , ‘ 4 - . I C 1 t ’ l~~ 
u , u  1 1 , 1 1

‘ b - r u m - 1 j r ’ ’a  ( i n c l I m . h i r n - :  Lii’ ’ C r i u s e a u n  5 ’ ’i pe , r r ’ - a ) ,  ~~~~~~ ‘ H
r e q  I~ )~ ~ 

I I~~ - - I J IH P r )  r ,m n’t r r l I l l C ~ ‘ r ll,” , ’ ,O 
~~~~~~~~~~ ~~~ C “ ‘,- p i r m d ,  I 4 - i L d h l l t ’

C - u  ion ‘ IL  , I — , ‘ C t ’- ’ - , C CC a ’ ’ u I 11 r~V 
t i ra’ ~C _ , C  ( I ’  be I !, ‘ l i  S t

f n i ” i - , r ’ r - f  ri ‘ a re h , A i r - i l ,  mn- I t;u , ’ ~r m’ ’i ’
~~’r 

- ‘ ‘ L i i-  l I p , , . ,  ire  1& ’ ’ i c t  4- .- ’ ‘ , ‘ - -

- r i ,  I l b  C C o ,t l  r r m r - t u , ’ r  31 l u- , sI  u - n O ’ - ’  r c ~~~m ” ’ . i ’ - m  , - - I I ,

p r j ~~,m , 1 1 1
C

1
1 88 imo, u r ’ r ’,-J dun n - i crY .iir ,de , ‘~ I l l  10 t 1 i C ’ Sf

nm ~ , , i m m i l  3 1 o r  ri g ~~ 
‘ I C ~ h r  ‘ n e t .  ml r id ’ , , m m 1 V - m  u ’ f ’ ”- ’ l e - , t Li ‘

oe~ i4e . , - m l u i ’ ’ , m r . . W i l l I e , ,

2-.U

- ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ 1 4
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Jpozhni klr v ,r , S. A., 1 910 , Mop 0 1 0 1 1 1- u s  of I ir~ l u t-i ’i-r o t 10/5 ‘C ’, ’ h ’ ,l 1LI’ , t

U te ru s  in the Hot Zone s i t  the USSR ~nJ t he A’ l ,ia , , ’ r t t  Te nt- i t o - icc  ,‘‘
I e l y  Nauslhi .- I s s le u l . Inst . A er’okl i m : n ~r t o l .  -/ L ( ’ t l i t l C i nC m C l ) ,  11 . 6 - , 6 1-68 .
I, ‘

~I 704 1 00~ 
— — — - - -

Tr ans 1 a L i  cr 0 :  FSTC-HT - U 3_ fli),’ 7 - 7 1

/illhTh[ .U’ (i - il, ;’ 2 2 . 1 1-  -
~m

T u e r ut h , ’ ” pr ’t’semr t: s ,r I d~~ of the USSR oh s-i l no I I O C ho unda re ’ - - 0 100 ’

sa i l  zone, time hot zone and I t - , var ious n r ’ l I l o ) c  , s I  ,il- ’l c’ S r i ’ s ,  c o v e r ’
,m nd t u e  cafl  nL m’ - t u e r ’  of d~ry ’~ ii ith dust ~t i n ’ s i m p  h,’ h i ;t ,5o rp, , 7,si~ in sn
t u n e  b ac is upm ’ ir : im i d nt a u~~ ’ fj n  ti’ z , ’ rm , m t io r i  in the ill u ” 0 s ’  0’ ( 10Sf S t ’n ” 5’

m - m t h  the incr e,mse in cl i r~iat Ic ,m u id i t , ’ ( t  rums a i no 1, ’ ~la ’ , s in H’ II IC ’ 0 / C C

the r l a c 1 so i l zone to 30 or ‘ - ‘ u - i ’ day s  i l  time i d-moo —I C ) I ’ - , t euir  d i c t r ’ i t s o t i , _ u m r
- C m r r j t , l ’ ,ts a pat  u i - m o o d , - ’ , T h is  i n d i c o t - ’  - tha ’ loca l  cond i t i , ” S of
s o i l  coier  Pro p e r t i e s  and , m ’ i th ro i - ’~ ;enic t o o t ’ s  ( ‘ l o s  a l , m OI i f I  l i e  i i ’
t ime  f l I l ’ p n , a tj o n s  DI ( h J S t  S t r O m  s .  / f i b s l r ’  i ’ h V” ,  t i l e  r i o ’  ‘ ‘ ‘ of da - s (‘n

yi’dr ‘,,ith dust S t .on ’i, ,s in citi es and ou t - i l , ’  c i t i e s ,

‘-C i C r r C , l k i r I , m  E~. A., 1 -I’m , “ 1- I 5 t ,  - a in ,i.’ m L h Y - u  ‘fr~4- i ‘ r i o
l i i jt , , su r ’t i ” - , ’ , ,] .  li st , ( A 1 I m C C I - A i l ) ,  15 . :1-5’) . 

-

To rn- , I ,r t ion: FSTC-hiT-2. -;- 11 31-73

AB~~R/\CT ( 1,~ i 1 13 .1- H- C ? )

P a t ,  . r r  pn1~C; e n t , C l  ‘in th r’ rmma ~ i l - n m ’  n i , i t ~t r, ’ r  m s t o ioys  i f  I i  ‘ b us t  - ‘ u r ” -  - - - ‘o r
(I ‘ C l r , t h e  do i i V ‘/ 0’ i li0n ,, t du st s t s r - -s di m i i :  C i 0’s lie n)  ii m l I i-  1 ‘ m - U

t t ,~ I “- r~~ ’ r r m  y 1)1 m Int ; t S I ’  u ’ 5 L i I di I ‘ - I - r i  I ‘ I n n I I i - ’  at ii’ I f C i ’ I C I I  I pm .  I l  I S
ii ’ ldi~ ’, r i h m - , t , m . ,  (1) 51 f r i  1 15 5 ) ,  , I ’ T  I , l j r m l ( t l / l r l  , r id  w l r l t s , -Toci t . l I ’  ‘ ic

- ii~S f  s~~- ’ ’ - ; co rp’ s ho’~-,- ri - , ‘. y r r -  ‘ n - t i c  s i t  i - t i  o r ’ . a ce n c  i a t n - I wit I ’ m
S ’ Or’ lI ” , O r , -  i r e  l r m r l e u l , T h ur o p i t i m u u r ’  e c t , u t ’ l  i ch i ’ ’  t t r ,Li H mY S t I l l  - - a r i se  ~fl

Ien l l u b r ’ - r ’ i  o f  h i i h _ , i l t f t C , l , C C ~- ‘  l i i r t , ’ ’ , m I l l . i u , t i c v c l . ’ n u , ’  w - tm o ” ’ -  ‘U-
S ’ e rt , l i t’  isot i ~ ro m m i i Iii , ’ h i ’ i h— ,r ll I t , I’ ’ iSo ’ ‘ ~ P ’~ ’ 0 0 1 1 , 1  -

- - 17
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I

Z ,nkb ia r ’u ,- , P . S., 1966 , ‘ The Charact eri stics arid Geo im r oii fm i ca l f l ’ h~~t ni t ’ ,~ io ri
of  Hu-~t Stonr s ,” Meteor’ol . ,  h,l i rrt at c n l - , hidro l . M,’ ,’ t t v ’  Thi- - No u ch.

-
‘ 

5 l ’ urr i i~ ~~~~~~ Mi- . 2, 19-23 . (AD ,‘7 I 1 736 ) 
- -

Transl a ti on : FS TC—HT—23—l l 3l-73

“u [ ” 1k ~\ ( ’T (MY- , I f ’ . 11 -3 5n ’
u )

‘ in du- t or b l anC s ’ ’ ’ i ” s which are observed fn ’e ’j’o i- t ’f ly ‘u a r i d  u ’i- - I i ° r i s
OOr t  r l e Sc r j t i , ,i and a ilidp S h O w i n - T  t i r c i r ’ f n ’ s u I n m C - n s , - ,

- in t i n, -  a- ’ ” m ,,~~ t n m r  1 cer n ,-

o r the USSR is presented. T in t s t , - ,unq m- i i o ds  w h i c h  e ’ s c e e i l  15 iii sec ’ l~ ’~t or ”,’
001 b low a -l ay the top soil and imrea tl y da R m I ] e  agnicul t u n e .  T ’ ie - i i

‘ bu- ; t S to Ol ’ - are to be distinmu i shed fl-ni: advec - t i ve St Un ’ -- s ~‘iii 
- ch fo r ’ i ’ i

no a resul t  n u t  d u s t  t n O f lS u i u C t c ~u I  “1 i’nuid’~ in i”u i i o m l S  loc ,nt l”l in t I m e
I ’uun - to ’ ies  of soil b loiiir ~g. These s t u ’ n ’  S a re c hm o n ’oo t p i ’ i ,tt’ n h l v  a i r ’
‘~ot r,mted -- i t  ii f ine ‘t ra ins so th at visibilit y is li ii - ’: nei ther soil
r u /u -’ 1i 1, mui t i f l ( i S are  hlom-i n ~t;.i ’4 in the n ’ e i i i , p u m  i”~ ob Se r ’v , m t i r u r l  , s i i id tbr1 ’
i- i ind is less than 15 S eTh I 

~~Y p u r l  r e C Ij i m ’ in to ’ - S t iC ’ pp ‘ ‘ p
S o u t m rm- i ’ mi p l o t c i t  the itSt , lT — lii i’ the L I  I u i,u l ui p i~t 5 1 , ,fl’ r5 OCCU r I ’ S
,1,C s c n ib e d The n’e,~tes ’. nut -l ’e r ‘ u t  d i r t  5 t C I  i’i ’S 0 c c - i n ’  ‘ h f l  2 ii b S t r r t , 1
t b ,  v i u ’ - ; i r r  l~ r md 1 - e u l i on  (50 to t- ~ ‘M m ,” ,‘r ‘,- C r ’ , m r ) :  ‘, , ‘ oc r n~1 m m ‘ i S  I ’  r o ’ U’ - - ’

s t ’ o’r I’; -Yl) I t a s  per ‘1,011) is Sou tb , ’i’ m r hor’s t. - riO an f tm o’ T un u i ,m i m ’ l , , t c j u  b u n
t m ~ s o u t h - ’ ’ ’  C Ut  of the USSR , the S C P ’ O i l  nuu’ iben ’ of ibo y s ;-oi t U  d n o t
S I I ) P ’i i ’ S  pe r - -i c o n  lor e not ro c eed 10.

/ h u i n ’ i ’ ’ v , i’ . F . ,  1 - i l - -i , “ Pn i - t S t u , r o  - - in Iii - I ’ t p~’o e - I. ’s t r ’- i :  °i t’ - - n i d

an! 1 az~ kh ii i~~ s Akad  m j i  U~~ b’ I H “ in if ( mi i i )

33- 3 1 . ( [ nq l i sh  r ’ d j t i i r n i °

Al ’ ST R1\ CT

T I P - n u I h r i r n  , r m i , t l v 4 -’i ’ - , t r i o C iCC W’ I’ l’ l i  e m af  d o t  S i ’ ’ . ’- - in - “ p s il l  C O C , 1

C i I m n i m i ’ i  t i  i t  ~i r  - n f l ! t i m i e  , - t  ‘ I , m y ,  dur ,Li nul l , . , rS d Iii, ’ - ,l ’ ,’~~r mc - , r i ’ ~’ ’ t~~

i t  i c n n ’ ;  u n d e r  m-i h I h i l I p , ’ , ~iCi I i  u ’ , IC- un ;, ’ , I mm ,- H. - C I n - i t  S - 1 - - 
I

u — r r ’ l l m m  ‘ - l a - f ~~f i u ’i 
~ ,l’. .~r tro’ ,is t , m n  ~ ~~~ 0 cent - u ’ I  -a  ~J P ’ I - 5

‘Ii ‘ - , j ; m . ~ - . I t~~’ l u re  C , - 
‘ r u  p p - C 



A P P E N D I X  B

Ap pendix B is a co riip il atior i of English language tnanslations of published
fos s i  an language anti d e s  on the cl iruato lo’ iy of dust stor ’mll s i - a - e n  v a r i o u s

geogra ph ical reg ions of the USSR which h ave been node available thnouqh
the US An’:- iy Fore ign Science and Technology Center . These tr-anslations
are presented in  th i s  a ppend i x in  al phabet ical order by author.
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V

A 0ar ’- ~‘ p , f, P . ,  1 7 2 ,  “ , ‘ i s t r i l u u t i o n i  uod I u rj t i s i m ;  of l u St  St un’  , i n
100 t e m ’m m  an d  - , ,  ,~ f t i e r , p  ~~~~~~ 

p 
~tati ,’ 1 n- - n I , MLt ,l ch .— l S S l e d . ( , idno nl i ,Cteo rol

Ins t . (A1:: n , r -A t a , ~~p ’r . 1-1 , 11 - ~-l 1 7.

C O O  ~ui , - r ~~I r1 ’  , m t t ’  r ’ t  ~~ 
I 

~ b - -n d e v u t -  ‘ I t t r u c ’  q L . u tion of the e~ f Ct n .I
a s t r ~dL t J r L s .  m d  ~- r o s ion UI so i l s , on J o l l a - -

Ho ; , i - ~ ~~~- -  no ‘I ‘ t r i m u ’ s o i l  mider t - ,.~ inf 1u er~~.- -~ l a

, f r ” - .i I ‘,j ’ . ‘~ f ,  ~~r l , - u i  o I a . ~ ~t ’ - O ; s J O  5 Q u C ’ ~ ~~ t the -‘ a ys  I r n  ., ‘ i j c ’i
- -  1 m m d  I U I - n -,j i ‘1 1 -

I - 
- 

‘ , ‘ ‘ V ’ - 
~ ~ f 1 / l 1 U i ’ I I ’ 1 i U~i ‘in oh ioa n a la r ’ ’Jc a; 0- St u t

C 
, , 

, “ 
- - 

~~ r ‘ ‘1 1 ~‘,r 1 ~ eJ iii to t’i n 0 1 1 ’ 1 ,‘ 0 St ‘‘011-4
- - - 

I 
-
, - p - ,~ 

I no’ pI nto - C e  UI I s ~r ’l - Id ri -H -
~ 1 S~ 

—

- ‘ ‘  b’ n ’  
r - , 

~~~~~, ~‘ r / -  ‘ - ‘ r i  J o - - n t ’  I to I’ l l’
I , . . 

- n - , ~~~
‘ s t e m ’ cond 1 t l iii - i i  i m utt -

v i  ;- ‘ - - .. t~~’~- i  i m ~~’ - r s  a t  t- i t  n orm in t t ( ’ r  i-ion s l i t

- - , 0 - , - I - , i r t  - C - ‘ - F’~ ~I , a f r i  ira ~
‘ 
, , ]

I r -  , ~ - 4- - ‘ ,~l aim I j , , I ) , I P  ,~ t O~~~~L - I I ’ u S in Ii , O~ 1’
- ‘ - I I J 0 rn I I  t . ‘ 1 ~ . A ~ - ‘  r i  od of 4- I ‘‘i~’ I; ,

uu ‘ ‘ 
~ i, , ‘ - 

- 

- - T  r 
‘~ i~ ‘- 1  i~~4 w Ifl ,, Ii ‘

~~ s I s I ’  m ’s , d m- o’ I UI’ ‘ -u ’ t of t- - m u ,
I • m s - i  I 4- -- 

‘ ‘ I - , - - s ’  ,~ r - ‘ - U . ‘1 s ’ ‘ I T I  . ‘ Ii O f  1 L I I I  ~‘~ l5 p r - r I C
I oH - - s-n ’ ~ ( i  I I, ‘ f~ ’ ,, ., I - /;n ~1 .1 3 St  I t i n s  CV ’ r CI 1 . - ~~~ oil o’

- 1  I f y l - I  li~~s r i ’  r i m - f r i  I I,i u  - e r - t i -  ‘ 1 , 1 ,1 it 1 ‘ - 1 ~~~~~ ~r r ’ - l
i 1 r n s - r  n ’ - - ‘ I  -

“0 ’ r I  ‘ i ’ ) ~ ,t l n , ’r’ n,  ~2~~’ l I  ‘ m n , 10, /UI 5 t , n t l  C -I ~~,S p - t i t ’ n 3,, t st -i ’
,-e r ’ - - oh ‘ ‘n ’ . ‘ .: h r i  t i i~ UI) ,- - - . r  r - ~~ ‘ - -  1 4 - L I  - t i ’ ~ j r’ di st ‘ i l u ~~t I - ‘ . U ,n I n c  - I i ’ s  C

( - - a n  1 , 1  n ’ . - ’ ~ i~~m n m ’ . Is 1 i~~~, - r  i l l  fa Il.  1. i r i t ’ ” m - n ’ . t , n  nurm ,0 t b ’  da t a  I’  ill
1 , 11 ’ ~~‘ i I u p C ’, t4 - t n f  h I P  It S u t  J r~ ~,r - m ~~ fu ’ . f  ,t ‘ in ~~~ t n  r ’ j t o r ’,- s t n a u ! n . ’ t

I ‘ ‘ ( lii ‘ m  I t t ;r 0 il l  , : ‘ t ~ - -u , i .i’ ,, d u r ’ i ni- ~ t o , ’  u . n n  I m c m l -

t int y e m n , a n : o r m i  i i i  15 u l thc ‘,rses m r  t’i ’’ co ld  p . - r i C i d  ~U c t o t m , C r  - ‘ ‘  m 0
In ~- n I I , ii n.m r” -U - ,- i 1 t t i  ~~~ ~~ O C ’ - ~ ~H i ,  - ‘ 11)11 I ‘ -  e , I - I m C i  t o r n  - I i,  i t ,  i

, I 5 f i r  - iii 0 - - I’ ,nJ ‘ ,h ,r O t l  , , I ‘ p e  ciu -~i , j  rt ’j  ~ 
C , n r J im un - ( I ‘ .0 ‘ 

• ~~I -

I u ’o i, i ~€ I t , 4 -i l t , , n p ’ , r s ob - .ms n - .’ r ’d i n  Oe t p u l , r ’ r , dnid in J~~ i ’ u m r  - I l u

o ,mS r i o t - I .

In ‘och r ’ - ’  , i on , C l , Cl li i i ’ i ’ l P1 ( ’ i l  - d i l l .  r4 - r u ‘s in  t b ,  ‘ m m  i 1 a ir~d v -  I -

- ‘/‘ I , i i ,  a rnr-mal L o n m n - ’ ’  o f  Ju’~~t et i ” , l if  1 .  m s  5 1  ; m ~ i ’ i ,  m ’ m t H -  I , n-
dflrl 4 - - H  cour , , -  ‘ ‘  r t im ’ ’ ‘ r itir ’ ’ , r ’ i , 1 . , - ., tn. - r i  . o ,  u ’ - I  m l i r i l  C ~~~u u ‘U
I n ut h, n won ’ ‘ u - ~ , T ‘in , , I ‘ p I b m ’  In ’ 1 ‘ s mm - imp , I ii , Il ‘ I C -0 - I .‘ ‘ ,~~f : n  I

i ’ i i t r i  J u 1  S i ’ , u ” lS ( l i i i )  - ,~~,i r ’ in J u l 9  dud I i’’  r 1 u i n m i  . i l l 1~~C ’ C d ! , ,  I u ’ in

t i e  C h i T h , - m m t  u m ’ d l ’ m , , i n  ‘- u ; , - t  i ‘ . - ‘ -  I - n , n ’ ~ - ‘ ‘  i v ’ - l ’  ( if I , - I).
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~1

There is ‘a d if f 1’ m ’omi ~ c in ru o r mj fes ta t iou i  of dust stor - I ’ o  ill t i m  nd~ h r’ - II cl i .
To d e t u - r -  ne the chara’ ten istic f , r a t a n” rs of t m pe in  on i ’ n i  n, the d is t r ibu-
tion (r ium uiber’ of ~~~ arid per cent)  of dust stc ’ n ’ s dun n j  the you r i r i - i

r eg iOn , a - w ell as in the area of 00cm stat i o i , is giv en in T u l l e  2.

In the in ’ u I ’ T h r e,~~on , dust stonm:is were observed pnedom cminantly f oe ’ - ’  Ap r i l
throu~ ’ n ~~ tuI ‘~p , ’ f l , l i s i h i  (Table 2). In ‘, o v - i p i r c n ’ - J a ’ ’ -uurv  a nd in -lar ch ,
t hey did not occur  un iversa l l y ;  ouid in Fetiruary , they ‘,‘i~- l” - nut o b s e n v e c
at al l  in tin e r -’ u i ti n. e r’i ’ ’j i on in 20 years .

in the war - -n pe r i o d  of the year - (A pr- i l  —Sep Ia:  boo t , 92—96 of t Im ’ ,~n s , ’o
occum ’r’-J ~nd in the cold uen i od only 4—8 . A s h a r t ’  i n’c redo ,’  in Jo t
-torr ,i a t i v i  ty was otj r,~~rv~~J in 1pn’i 1 and ‘- ‘d’ amid a - , - , ea,~~ ni n 3 m O ctol’e n ’

a n d  cv ’ -  - her. The ‘sa x ii ;,ur di~v r - ’ 1op mcm ent over’ the ni’~~i on occ~~nr ’ d in Jul y
co t  there a i so  was  u~ Jf te a la m ’ :e p~

- ’r ’o ‘ r r t a ’ ;e  in Juu i’ :  oTh A u - L o t. 3t
i nd i v i - J oa l  s t a t i om is , they urx t ” nid ’ - d f o u L ‘ lay f ’ ; r - - ‘~ n n A u ’ n : m t .  mu- - . It’ , the
Ural H re-j ion , the -:ax irnu l’m (19 .7:1- ) de v e lopi t i cmn t of dust st om -’ss was ob-
S ’ I O V -J in  ‘l a y ,  iii Mali kovo and “ -- ,- ‘ i iUO .7 and lY .C , r - -s p .  ti c - ~~
iii Ji m ’ , in ;,ozik hst ari ar i d F ni n ’i la ’ -u S - (I ~,b o r - I 2 1 , 3  ) in July, un’J in s
Und:r (23.1 ) in Au g us t .  T u e  I nmost  f r ’ e ’ i u : r n t d ’vi ’lo p, - n t ~ d o- .t s t o r c - n s  i-i a ’s
observed in the north of the region , irs t h e  area of the °a,s s i h ’ n t a n m  s ta-
tiOn (94 1 c aseS ) arid the le a ’ - I, f m’ ’ - 1 u ’ r n t  in Ur ’Ja ( 5 2 )

T u e  - OX i l ’ ! U l dur lrt ion of s t o n e s  in the y e a r ’ v ,n r nes h ’~ s t a t io n . on, 3d  to
72 h uu o  , (Table 3 ) .  Th eI r’ : i i a r ~ i p ’ n u n ni du u ’, pt i on  is  fu ’~~n ’ 18 I i  30 i C - O r  i n  I: .-

S- n or  rum ~’ u ’ iad of tho year arm d f o u r - - 1 to 72 hour’s i r s  t ’ re  co ld n - r u  od ,  -

lo n ’c-s t lus t stor ms was o b s e r ve d  i n  t h e  n o r t h  a t  the re’iion in 1 ° f - ’ It
luD t e d  I ror: , Hid 0.01 . 17 I ’ec ,. ’c-u hen to 10:00 a - - . 20 Cm ’ - - u - n o r , c u l t ’ , a ir a ir
t r t r -oe r ’ ;n  t o n e  of  —16 t 4-i ,‘O deg r , r e ’.; and w m ndspee ds up to 16—1 0 01,1 

0 n 0  , - n’
the ‘- u t  an d  - o  I ,,

In the Gun Vr ’V  n o - i r O n , aI - o , i t  7 7  
~~~ all eases 4- u t  d , 4 - V m l u u I I n ’ l r C I : ’ 0 4- lust

sto nmi s 6”JT m i i  ~ r r  r lod t he  C _ rn mn ahu iii , ,,o ld
pe ri ud  (Tab)’’ 2). - ‘ 1  ind i.i d al Y - r t i  r i p - t h m ’  p r’ C u ’ C i , i u C m C c u r ’ s  f rocn u - i
to 03 in the -- ian  p rrin d and fn’ r i n ;, 17 to 33 1 m m  tine co l d  n r ’ n ’ i o ’ J ,

In co ntr ’ , n sm , to t h i n -  Unal ‘ ‘ci m - ’ ’ o o n , s t u n - u - i ’, ,in’,’ m O ser  c- - ‘ d p n r ’ i r ni  ‘ ‘ n- ‘ -ns  Ir ’ r ’

an ’ ov ‘n th ._- ‘ nit in ’’ - t ‘ ‘
i
’ i t  cm ’ ’,’ . h ‘~ ‘ mm l u u - n  of Ju-~ I S to  , n n ,  r -  ,r n-s

s ha n ’C u ly in ~3 iu ’i 1 ~nuI ro aches a I ; i O \ i i ’ ; n l ’  i n  I ’ m , ’  qn - m ’ , rt . ’ n — par ’f m~ ’ I r I m ’  ‘ -
‘ ‘ m u On .

n~ n idu,r I Jm ~~L 
i’ - l s ~s is uI ,en ’ -.- 

~l i n I Ii - l i - C - ”  I iii - - ‘ - ‘P , - Ir d ‘ i i  - , Im, i ’ in
‘ , n r ’ c m l ’v . In t 4- P” sOu ’ n’ ,on t 0~ f ”e  r”’ii on “ P r O  ‘n , ‘cr ’ , m m ,  I -~i - - , ‘ - - , ‘

m l  r u n ’  ‘ a 0’, ,1 r’n i nm I i i,  j u , ~ ’ - - - ~ , r : ’
_ 

-

P p m - , ’ ~~i ‘ rims are ohs,’n’ved ‘‘ -o~,( o f t , ’’, m u  t i p  - - n c ’ - ‘ ‘ ‘ u  ‘~~~‘ 
• C t  ‘ ‘ I ’ ’

i n n  t,r u , - J~~’~~- i ~
, ‘ 4- m i - ’ ’n I ’ l l , - ‘ i b m - - n -  I’m” i nu : - i Iu ’ - r uI m I- n ; ”, i - 1 - I , 2 t o  ° Ii ,‘s

n - - m t - n  I n ,  m m ’  i n n  Hi .’  4 - C O S t ’  n I l  ‘H scm t ’ ; - - u ’ n c u r t  l m n n m  I 1 ’ - -  r ” - m ; m -  c
, i n u ’ J , ‘

C -~ 
- i ru n ) 

—

- ‘

- 

_ -
~ $~~p,,._ c.- C ~‘ m m~~~~~~~~~’ ~~~~~~~~~~~~~~~~~~~ 
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The i- pox iuu ; um ’ p lu u’Cm t ion of dust s t om -i- is va n es hv s t at i  on , f r ’o m ’ u 1 9 to I PP
hou rs - I - un ’ in mj the V n u cm u ’ and ‘ t u m ’ inu t 1 p~’ cold pen’iod nt ’ the u - m n’ ,‘mn ;~) tn - p u  ii’)
t o 64 mu ons in the n,,I r’p rp peniod . T he longest  s t a r r - - s  ane fl t’i’~ ‘i - u ’ 5:’, ’
em (G a nv im c ‘ ui, inc 1 and ‘a F b m C C a s  t , ’ r un  pon’tions of the  re-i i uni (Sai , “I m ’ en)

nm February , j u l  Gao ’ yev in -iay , and in Koscha ;yl in ,i, uV

In toe A k t ,yu L i rus i  n’eymon , d ev e l o~ ’— ~m- n t  of s t o n ’ris is obsenved from A~rn -i 1
t m p Pecei -uI:’en ‘:r ’ c l u s i ve  ‘at the A hty ub in -~l- and Tend n’ st,- t io ns )  and dunin’i
t h e  e u m ’ s i - n’e vm ’ar in ‘ f l~~C ] an’ Ei -p iu; y ’se ven ‘- r ent of d i i  the ca ses occur ’
iii the wanis u period (Table 2) j p u i ’ i  on]  y 13 in  t h e  col cI peni - I . Ili ‘ - u - C’ ,‘ — I c r ’-

to ‘14 C,i f  the  casn’ s ocmr mr in the wa rm ’i period in Al - ’~~rib ln’;- i and Tem P r and
abo u t 8 3 ’  in Che ikan.

As in the Gun yev and O n -al ‘ sk reg ions , a sharp incn ’ease in nui’she r of  mi~~y m ;

of s t-ar’ p ’R ii’ the cou m ’se of the yean is observed in April . The rna- loo m’ )
shif t s to P,nv and in lenin’ to July; the min ’O’muu ’ i occur ’~ in January (0. 1] ) .

The maximum duration of stonns vau’ies dunin o the year f” ’ ’ 21 I, li) lieu -s
fro r’ i 20 to 60 niours in the wanm period , and from 8 to PU hours in n ~~i m ”  co ld
period (Table 3). The longest dust S t O r m ”  ( i ho u t  80 P o u r ’S)  was uh’ .u ’ ’c’ m~d i n s
Che lkar in ‘~~p 17 to ?fl December l%h period. C

In the L ;C i ‘“ - id 1’ C , CP , i  dust Stpiri” i occur in all i iOn ’ : t m p S - t 1 i m ’ ‘Je er
About ‘ - 

‘ - ~~ ~‘0’ r C’ : ‘  ‘in the wa rn- per iod a n d  about 22 i i  t he  cold. As
in  the A k t y im lu ins k  n-e p ion , the m axi u - u um - u num - ihc’ n of days  w i t ’ ] ‘ I j ~ 

-

occu rs in rr 00 ‘m l  he n in iu ’ uum ’ u in ,la nuary (Table 2 ) .  ‘‘i lon ic i pst  d r m s t
stonnms ,m n ’ e in D , PmLr ’ c ,  n y ,  up to 58 hours in Apri l and np ~~i h m )  ‘i - J C S  1~ 1

€m ce mb er (18 to 20 f l ’ ’ ce u- ’ hr : n’ 1 9o1-) -

In the Chimo kent n’e’iion (in t b u € ’  C r0  rd and sou th  ~I”] po rt s  o ’ i t ) ,  - n ’  i ’
t m s m ’  Ka y ]  fl rd,j region, dust storms occur durin g ‘~~u u - u ’ r n t i u ’,’ , -o r  ( T n t - 1 ’  C ’ ) .

In 25 of the cases , t im -v are observed in the wa n ” - - per iod arid ‘bo ut  15
in the cold. As n the other regions , the  n u m b e r  of St u n ’s”, inicm’els , - ’
sharply in April and decreases in October . b m m ’ i  r i r ma ’ u - a m ” ’ ’ - ,p l e n u ,

16 C 9 ) occurs in Augus t . H r ’w-v i - n - , in i nd i v i C lum,n l an - i - u s  ,u ’ t ’ e ’  ‘n’ n i tn n .
I i i’ ’  r - i dx j i n m oi l l  - I ons not o c c u r  siml m ult Cn n i m’ m i p m’ , l c ’ . Thus, i m p  the s j m i n  (in ~~n

’\ s l

the ‘ ‘uc nx im im u su is ob sm ’ n ’ v m ’ d in July, in a , ) I r j m - r  in A i m ’ n u m - t , ir ud m m  A ’ ‘ i j s a v  a nn- I
Tum ’I i - tan in Sm C ; C t , ’u ’uI D I C r .  The  i- i injn ’p urm ‘ n ’ m’- i n m m ’ f l  y r u t  ‘ ) .l — O . i ’  mi m m,rln” in
r2 ’ p e n m i h ’n’ — Ja nu ,m u v ,

Thm ’ i ’ i ,n — j m ’ u n u r i ~I u,n ’~m t ion o f  S t u u n ’ i ’ ’ ’, is 27 t i  01 ha i r ’’ , hI m t l u i -  -
-

-

m m ’  a n n )  d - m m - ’ n u C l
C’0~ uOl d pc-rind o~ It - i ’ -  y m ’,rr an ’I l i - i I C ’  7 1 ‘ r C u i m m ” ;  in 1 h C  w,n n’r’ i . 11 mm ’ l , c n i C I C ’ - C ’
s t i u r ’ u ’ us in the w en ’ m-u (~I~ ra’) m m d  ft, co lul ‘ ‘a r c  - - I - , - ” )  4 - i ’ ’ ’; pi~ t ’ r ’ -  ,a ,ur v_ i ’ ‘ n’

‘ ‘ I ’s e r ved i n  A u h i s - n y .  Th ins . a du ; t  c to r ’ r ’ r  la ’C ’ ’ ’ ,I ‘1 u u ’ n m n ’ -c i n  ‘‘ IO 1]  t e
14 h u m ’  1100 period and 11 hours 1’ ) ii’ 2 1  ‘ I u ’ c r ’ ’ ’ ’ t ’ - -r ’ I ’ mn i

- - ‘  v’;e-i- . - . C -  .~ rT,u-~’-~~~
— -- - —
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The fo l lo wi nm m i cornc i as ian s should he drip’ , ” S r’ou’ ‘,‘~ n 0 n,m ’- t re~~’r s ‘ ‘“l ,n ’ - r - vO -

1 , The dev e loo r t ’nt of dust s t o I ’  ‘S 1 5  ,~I~s ,- r ’;e- ’ 1 - m u - i l  ‘m the e n p t i r m  ‘o r
in t~mm C Chir ’ nkent and 0:vl 2n’d~ reg ions, its P’n( ’ l  ‘ms 1 ’ ’ - ‘~~e 501010 ‘ ‘ P C
A k tyub immc L, and in the east CR the Gi m n ’ ’ vm ’ v  n ’e , l i l’ ’S .

2. The y  occu r’ nos t o f ’i -n in Ch i c I ~,n r , A i- V L C O  m i p s  I - ‘n - ’  ~n r • p u n  t O ’  - a ‘ am
CR the ‘C ’ mz , ’ mK hs t a n stat ion ‘in th e non’th ~f “ ‘pa “mm ) , lni K o 5 C ’ m n ’ n - , I in
t he e a s t  of the Gur yev , and in t O m  t~zy l .  C .11 _il A ’ ’vs  i nn t ’ie o a ,~ tnu’_ i u~~,t -mul
s ou th  of the Chi rC Ken t m’e ’~ i o n s .

3. The lon Cp est dust storms are obsui’c” d in t i c  co ld  :i” ,e at  toe
yeam ’ , pi’ c ’ mi on ’r i n a n t lv  i nn ‘ Io ve i nube n ’ an d flm ’c,” ’ ) u , - ’ ’ , b u t  i n  Fet ’,- su ,n n ’v i n ‘

nom ’thwest and so theast  of the Gun’ ’ y”v u’eqi Ofl .

Dib l i oo ra , Om y -

B u v a , P. ~~~ ‘ Dust ‘ lt om ” m ’s in t Im ’ -’ Tr ,m n ’svo lmn ,n ,’ Me t ’ o r u i  - -P i d m , i I -

i c p n~i n r un ’ ,id , Po, 1 2 , •
CO~~ 1 1957 , ( T r r n n s ] a t i ~ n i n t o  Dn” ' i i ’ ,h:

F~ TC - ” - ,’~ - ‘115- i - I , AD 704 174)

2. ~~~~~ 
- C i , A. (I. and A . A . Tt ’ us ’m lov s k i y ,  C C O , j ç n Ot - o “‘‘ ‘1 i i  t i O~ :uriC ] m m C ,mn ]

P a rt  of the ‘‘ ~~S~ 
I C in the co l l e c t ion  Coot m ”ioO u ’iu ’v F’ ‘ ‘m ien - - ‘

‘)‘ -m n’t 2 , Kiev , l~~t1’-I .

‘1, Z,nLha m’o v , P. 5., “Pi strih u tion of ‘)nuCR S t u n s - m s  i n t hn ’  ‘ , ‘ ‘ T h O r n  d i ’
and Expe n im ’nc e  i n  “o n t r ol - -- f  lOoms by ‘ b u r n - -, p u t  Fun n’ m ’Is t  i”~~~f 5
PJc01 V riV ~e1m ’ f l 1 V m ’ , ) p  9 , A I,ad , ‘ 1 - i r u l , SS°P , 1 ‘m o -~

-I , ~akharov , P. S C , ’’  “m u s t  Ston .unus , ( I i , I C ’ Or m ’ t p , r i : - t o t  ‘ C ’ ) C 5 5  I n ’ n i n n i m m ’m I, i’~~5 .
(Trans la t ion into [niti l ish: F P T C — H T — 0 3 ’ 7 -  ‘0 )

5. Pivos mm , ’u ,ko, I. P ., ‘ Dust Pla n s-- s in  I : ~ u n  C i n ’ ’  ‘ - - ‘ , 0,’C p i On , ’ 1~’ v .
i) n ’ m s k o ’ pmr  ñ f d C  ( ] , ‘ou) r ’ ,’ mf i p ’ hm ”;P C C C ;C ’ O b s i n .  n -  ~‘ - -, .n SS5~-I , iPso ,’ a 

~~ , 1” )r- ’ -n ,

6 , Ro i - ’ ,n iov , N I C  Dust  P t u m n m, in L m - n s t n , m l -‘a l a ” 
~~n ” ( i ’ , I” ,ey n’ - n t .  ‘“ t ’  - C

7. O , m l i o a u u n m i k o v a , S. A . ,  “ ‘ t n t  D j , m u , ”,ni”  ~ t H’ ‘
, s - b r ’ O t  D m v ’ ~ w i ’ ’ m - - 1

St uu m ’ mn ms  in t he Hot 7one _ uf  ‘i n , ’ 8558 . n m- ft , “ri,p u -  I ’’n ) m ’~
’’’ i t -  ‘‘ I I ’S,

T m ’~ c Iy i,i~m m h , - I~~- ,led. Ins t . A - n ’ uk l i r ’ i . r t o l  -
‘ 

([ a n -H al - a - I ) .  ‘ . - . u 0 , m - i . u , ’p
117 r ) . - f r a n s ) , n t  arm i n t o ~n i ’ p 1  ‘- ‘u :  FS ” i_ I l 0 -J~ _ p ’ i ’  CR4 , A - j ; ”)  1)1 . 1)

0 . Om ’ n - , ” l k i r n , m , I .  -A . ,  “ D nms f  S I - ’ I’m . ’— i n  K a : n , r m s t  nm ,” H , C , ,

I 1 u 1 I i  t ~l i — t m  m ( p”‘
’ inn i i nu 1

r i - n i  ‘; ‘ m :  ‘ C T  C’’’ - 1 )  ‘ 7 -
~~ 

- -

1 , Fedyus rm i i , n , L. P ., “) ) i~~’ ,’j h p~~j , i n m of 7’n~~
’ ~- ‘ n ” - , ‘I ’  t h e  ‘P - - i - A ’  m , n n ’ m I

fl ’ m u , r n - ’ t n mn l Pm -nO r r is - m ’  a “m i  t - - , ’ ,r ’ 1(1!] ‘ si’ I ‘~~, , C ‘ 
0’ , n u n  ,,~~~ I

col 1 ‘u ’ ‘ l O f l ,

____-- ,
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Babichenko , V .  2 , , 1965 , C
U 5 t  St’; n”~ i ’m too Uki - d i ’  e , 0 ’  ~ cy Nau~ h . — I s s l e n i .

tc o t i ’ 
— 

k ~~~~~, —~~

T tn i s  ,‘m n’ t i c le  discusses recurrence of du 3t s t a n ’ ; i- th c- i ’I rajne , Ineir
‘dur ation , intens ity , and da i ly and à f lf lUj i  “ate .  T oe po r t  n o r - -b e n ’ of
occurrences of t hu s phen - ;n ’enon are des nc ”i bed ~ep~ ra1e ’ I1 - ,

The e f fec ts  of  hm_ i n’ni’f Ul phen ” cn iOfl ,l in tne ‘- - ce -then. suib as droughts , Jr
winds  , dust sto rms , nm i ght t~~UCt S , ice crusts , hal 1 da ma ge , e t C .  , c e - i  - - ‘

o d i c a l ly  resul t  in se~ ’~’ n ’e damage to the nationa l e _ c n c ’u’: :~ .

A comprehens ive  s t c - J~ of t n u a ,;e phenon - ; e ne -  sn~ kc-s i t p o s s i b l e  to- cii’ v m  Io~ 
-
~~

n nn e a sumes f r  co unu b~ t i r ’ny t tP t , ’]  n’ Car” ful cOnSequen e--s s uc~ e s S f u 1 ly

Dust O t um ’ II mo have severe ly  ;l-o - ”ag ed agri c u l t -u”e in the south -CR t oe U kr a i r m e , ‘C

p o n ’ti cu lar l y inn soere years .

n~nti 1 no t , t u u e descriptions of indivi co al occurrence s of Just  s t o  rn-- c C
[2-5 , 9, 12 , 13 , 16 , 20 , 2-2-26 , 30-32] do not solve t~ u e  kr~ b l e m r ’  as a

;- ,- h ol e , and are n o r m a l l y lev c ted to cen ’tain aspectT ci :oiv oc~~ ’- ’ --‘ c c -
c l i  - - _ i tic ~~~~~~~~ has yet ce-n dc- nr e on dust storms f ar t n e  w ho ’e t c _ i ” rl CR

of the !Jknaine

~~~~ on bla’J, , st- a rms occur W fl e - p i  there iS d strong un nd ‘iun’ r n~
- ’Jn ’y

wea th e r as a resul t  of t a m  di~~pe n- ’ C i’cnm of ‘ c u l v e r - i c e d  s o i l  1 ’, I e l u is  [11 , CR ,~.
Im m ipo ’ - t  nf l t c und it iL ’ mn S for t h i s  arc I’ mm a pk ropn ’ ia t e  ‘ r H , mn i c a l  coo t-i ,it ~ -on

i_,f tine s o i l , the ex t a n t  to w h i c h  t r u e soi l  has L’t ,”’n dried , ~nd t ’ -r c e- ’ ~~‘
-

t i’,, u r u, t t u ic ’  VeCJet~ m t i  oni cover.

La rge amo un t - , of Oust  in t une a i r  ca n a 1 so o c c u r  o v e r , e - 1CR n l v  1 d r ’ C ; ~~
a reas c-.1m c n th e- re is mrtn _ i r ,h t n - m f f i c  i f l  m m _ i r t h e n roads • t - r  e ’ - m ’ o p le -  di ’ ’  ‘15
h _ i r v u ’ -~t t ime .

The p t n ” J  of the w i nd , as  s ;- ie i J k n , , ’, I’, , ~1 m y-~ an impor t  - “ I  ‘ c u ’ ’ fl

the f o r ma t i o n  o f  dust 5 ’ - -

In re pect to whet h _ i s bm’ m r m s a id , a ~eoam - ap ” ic dv’t’ - r ” m f l a t  ‘on: :, - the _ i n n ’ u - ’
n- a te  a ’ dust St e - r n ’ s is  d i s t i n ’ t i , , -  A c - , - ’ r ’ J i n ’u u p  ID ‘s li t ’ “ l d i  wlm ~ 

I’ 
~~~~~ ~‘r u-

c e , ’~ ”J on I C , ’ . r a i r m m s , w h O , 1i ~ru c l o J m ’ d  tH ‘~nn ’ i ,d ‘ rQms 1 3 .  ~~ ‘ C ’ ]  i ’ l .

t oe ‘Rn n mm s ~~ ‘ c r ’ s  of  (I~ ~t s t e - I ’ - ’ a rio in t i m e - , o u t ’ ‘ ,.~~- - - t a ad 4- 
“‘ s e - u t  ~, , a nn

ire ~‘, U U J ] y  observed ‘ n’omm p ‘- ‘or  h un t i l  Sep t~s c r  . n w ’- ’ Hr , lu - I s~~~
I -,

ocr j O  ao l , ran ’vt l - , p” r h ap s  o nce  -or t , -, l n ,e c ’~ L- n ”. 10 y I ’ a n ’C , , n n ’  I ~h - - n  ‘ l l l C

in t o~ C LC U ’b  a n  C 
“, n ’ .t -~~ ‘ t~’e- ~e- pub l i~ ( l o t  le , Un’ r I’  s t ,~” mm , - m - u: n.j

on ‘ t p - 1 1 - I l  m u - - - ‘ L i ’ ,  I ’J’, aver a CR’ ;’ ’ a n ’ r - m  CR t o - ’  . e -~~ne.  na-
- b L ’ c) unn p a i  ‘ u ’ ’ C by - -i s t ’  — ‘ i n  C - m S ’ wind w m H  ‘ pos t s  o ’ t io 30 cc.

- ‘-it 

“ - ,‘7~~’ ~~~~~~~~~~~~ - - -~~~~~~ ~~~~~~~~~~~~~~~ - ,, ~,__ . - _~
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lioniomm nt , u l  v i s i b i l i t y  was redL uced to 101) t C c ~~o S C  ~f t ime Just  in the
air . In son:ie p l a c e s  ( K i r ’ i l l o v k a , G ’ a l - o y p o l e  and Oth c- n s) heCR-o at  ea-t h
1 ii in height were fcrin ;ed , and in nan ny e- t hen ’ p laces w i n Ce - n ’  c rop ,  _i~~- r e
blow n ~nw ay.

A stru ng bl ack ~ t u m  n : ~ was also nee - ar ded in t 1n e win ter ’ of 1951 , fn ’o i ’-
28 F e - u ’  r ’ uin ”y t,,- 1 1- bo rc i n.

The most inten se and d a n g e r o u s  s pr ’i 
~~t bl,- s tc ’ t ’un uc -  o n  uo r i ” r a p0c m -

longed dro ug h t , v - h e - m m t r ue soil is dr ’ , and ve -p c- t e - t i o n  i s  no t fu l l y -t e ulop ed
and does not form a Con t j f l ucu5  coven ’ , At t n  s time , st~ n-m s Li  at-, aw ay crops
OV e n ’ large areas .

In 1892 , a de -u t storm was obsen ’ved i n- to e sout ’ n  of the U~ re - i n c  ~ n ’c r ’
28 1pn ’i 1 until 5 “1ay and was investigated a nd desc m’i b~ o Lv Professor -
S. G. Popruzhenko. C u r i n g  tn,is S t a t ’ a l l  the snou ts  in f i e lds ,ind ’
garci e nt s  wer e spni nkled w i th  dust , 1eav e ~ an the t rees m ere s n- - n W i t ’ s  pun-

t id es of s e - nd , the  w i nd  b l e _ i-,’ j u t ’ large areas of crop and cd-us ’ —0 C m l  i ts
ot sands on t ru e Dou~c’ts Railroad [30 , 31 , 32 ,j ,

Th is  is how Popu - u.- : i e - nko d e s c r i b e s  the e f f e c t  ‘cf t’; is st ur m :

“A dry , strong ca s t  w ind  tore at the c ar t’ :  t a r  s e c e r a i  d~~- ’ ,- dnid
d u -o ye-  a long masses of s- a nd and dus t .  Ln ’~ ’p,  , v e l l o w irl c: f ro- ’  t r - c
dry air were uprooted as w i t h  a s’n IL,i,le an J ev ’n the-  r. Is did
nc- t survive. T h e  earth was remov e-u to a depth at 13 cm . Ditc ’ ’m s
were filled up to 1.5 in , The central pant u ’ f t i e- t’: r” ,~~ ’ Bem ’dya n
district suffered nu mos t - 1m ’ v e t ’ e l y .  Th u a f t e  ‘ - m a th  u t’  e stn ’ u i :  PC ,J2D
hectar es of crops (wint’-r a u

_
id sp n - i n p )  were c Ic-~ t ’  n,n: in t m ,~ - dist “ i c t.

In time lonimler “ luriupol ‘ sk d i s tn ’ ’ c t  Tbb ,000 b- mm , t i r e s  ‘.cre I d t t , r eil
inane than o n e —t b ]  rd of tile sp n i ~ y e- n~J mimor e t’ , n u” one- al f of tOm-
W i u ’, t e m ’  crops . -

A dust s torm on 26 — 28 Op r ’ i l  1025 a lso  va used  1e - rge -  uin m v , i S t , ’ m t l o n  ~~
, ‘ 1 w i d e

area  [11 , 1 21. It c o v n r m ’ J  the ‘co le c i  the s te p pe arid p a t  U ’ t - ~ I r e - C R -
steppe.  T O m. ‘ - n d ra i s e d  I C u r m m  t hor- 15 ‘ii i l l i un i  te - n :ac ~. c - ’  1’ J u t  f
an a r c - _ i  ~‘ f  m. _ i nm m.n m i l l i o n  - ,~~ud n’ ,’ ‘ ile - m ut , m ’0 t u ’  -u h i , i C t ’ u t  u ’ 11 ’ 1 - 7~ ’’ ‘ t ’ - ” ~
L m n - p c ’ a r m ~ un ts ~ t p u lv e r i z e - i f  s o i l  s e t t l e d  p a n ’ m , m i C R  ‘ni  t ’ i e  L n r ’ , m i u n ’
t i a i l y in C’ uu’ m , m n i e -  m u d  Pol,n riu t , ‘ft, e- I’ p ’ m  .~ er’ ,-,‘ u i - ,in t he  dus t  ‘m u  ,~ c ’ e  , mm ” d
d br ’ o u nd ) w a ’, t- m m i i  l i i’,- , ’  S q u a r e  ‘ il~~n ne t cn ’ , , ‘ i c s t e - r u t  c , m u S ( mj  “ o,~’ d a n n C e - - n ’
Si rice ’ I so ] 1 d n t i m  t i r e -  w a s  d r y a n d  n,0 t covum n 0 1 t ’ ’ , c ’ -  - - t a t
~ c ”r p l a c e s  - t ’  in ; m o p ’ ,’ a - - ’ ’  t~ ,r ’n ‘ m’Om n p I ’  i ’ i r ’ n c c l  ~, - t’ , I ,- d m. ’ t ‘ CR s o ’ ]
b i ot’inm ow my w a ’ ~ 12 cm a n u l  i n  sortie ins t - nne - e~ - ‘,,

‘ - L e - ’  ‘ i i  - ‘ ,, ‘ nc -- n -

t u r ’n i sm. ’ ,J on r ’0 i 1 ’ ’ -- - p -i , . i - - , u m.t ’y p l a c e - s  tel eg rap’’ ‘a - l ’ ’ - - ~ ’u ‘ ‘ ‘ i ( C ’  .sI P~ -~~

n’ m ut e d . ‘ cr0 ’ - ‘m ’’r ’,’ I norm t ’ m’n,nm m ’ 1uou n - s , et ,
, -



Curing a uust  S t o m ’ nn fn ’oi’; 29 to 31 March 1949 in the - sou t r r o~~ the Ukra i  no- ,
the w ind reached a speed of 25 ni/sec and v is ihi l i’ -i ~~ ‘ e ’ l p nc a l  ‘ ii 1Y’) m m .

‘~ i n- t e n  crops -- ‘ere damaged co nsiderably;  ‘ r i u en\an -’nle , iii t O e  As l ir ;in n - ’ t im ,
Nov o-Alekseyevka , Ber is lav regio n s , tu e top layer of t O e -  soil we -s t-l- ,,,-.t:
away . Similar ’ dust stores were cL-o er ’veu in 1 T148 f m ’ o ,m ’ l u  to 12 Apr i l  e- rm J
in 1953 t ro t 3 to 5 April.

One r u - CR reuime u’ ;be r the ex cept ional  du st St o t ’ u s  s in Ma n ’c h an d A p r il 1CR -C .
T he f i ns t  ( t ’ro nu - 18 to 23 b a n - o h )  co c - e n e d  time 2,~pa- no . ’h ‘ t u -  ,t il d P r , ‘ u

d istricts , the ste pp e a reas of t b -  Cr im ea an- C t ulO sc’ut~ a-f t he ,i i olaev
and Donets districts. The April sto”n ’ s lasted ti’o~

- t ni Co d to t h e -  10th ,
and after”,var’ds from tOe 12th t im ’ the 12th.  T i pc ’y spread over ’ tO - a w h o l e
of th e Ni kolayev and Donets and also tire ‘cJ~ a , L’mnu pr u’ pe t rovs ’  , P o l t e - r, - s

Kh ar ’’kov and Luga nsk districts. D~mt stmj r” ns were ac cc~’ , i’ u m n ied L~ a sto”
w ind from the east and southeast wi th a speed of 16-18 m r / s e c  , v , ith
gusti n g of up to 4’ D rn / sec .  “Then there is little moist -e-re , str ong C’,inds
d r y  the u p p e r  l e ve l s  of the soi l  q u i-  Ply.  ifl so me p laces  tu~r - v i s i b i l i ty

- ‘ 
was reduced to 50-100 rn. During this time , t ’ e  dus t - l ac i e r  layer of the
atmosphere reached a heig h t of 12011-1300 ‘i, part ic les cf soi l  were
ca rr’ied bm,’y c ru d the Lu~ r’der~ of the Ulr ’ ,ninp t i m  u”:anja and Poland , As w e
h e - v t ’  a l r ea dy  sa id , f i elds _ i- ,h ich were not c ,’vered bd veget e -  t ion  ‘ - , e - u’e
subj e t  to soil erosion. In a nus - ben of p laces , cn ’oj s ,-ln- °e rep l ,p nt ed
two on three tunes becaus e- of the v- i rid. 11 ] iltu ” c r a ps  so ’ te ed t ic - souse
as spring crops .

in f’,u m ’i- )t areas , stretching from -’ the n:0’ ,’ t ’n to tOe S O U t I ’ , , t ha t  i S ,  ao r’ uOo
t bnn directio n —CR t i m e prs ’ v tiling -vi nd during the stc ’”- , t r ’ : m,- ‘ u m - ight t b ’ m
dni fts u-nr c 2—3 ii,

nl,- ” na p t i c  pnou ’m ’ s s m ’ s  mi ip i c h  c a i i s m ” i  r l m is m - _ i m ’ a t h m a n ’  ‘u ‘to n ’ n and A t u n i  1 I - i 5 , ,

‘ se n - v  s im ” i 1 to to em m o u i u e r ’ . Th m ’n’n’ was s low - ‘ u n c ’ ] n ’ ’, Cr’ press “p  , m b , m i v m ’ I i’-
[il,icd l-~n , n l , ’r in lonq t i s  u and an ant i m y m - l m n i n -  nv r’ r  he r j n ’ p u l i n ’ , i P  tn’ i t  C ’ n V

‘ ‘ f  1 1 m m ’ ~m m v i m ’t !9Oo n T i p, ’ o n l y  lu , r ’ , iC - li l t  ‘ u - e n r m ’n- n-e n ’- ’  i” ‘ Or ’  i n , n t i t o -  I t m

bur n - I ‘ - S m ’ , pav e r  t i n , ’  Lm n ’p u lu , ’ , nfl t m ’ n ’ n ’ i t f l m ’y n t  t im” ‘-~~‘ v m ~ ’ ’ P n u i , u m i  in ‘ I - ’  - In , ‘‘ a-

a n i ti t y c l o nes C IV ~ ’ - I  t i -Cl ’ S c a r m ’ l i m m a v i a  s o _ i t  u m ’ ,n ’ ,t m n v m ’ n ’  t i ’ ’ [un’o pea m t -

i t  t im Sovi et Union , and in A pril (r u n ’’, mie n , ’ S t , m t i r m m t a n ’ v C i j ,’ n it ‘ ci , CR . - m

(11 m ’ , , t t ’ ’,’ , i t i u ’ u r - - n v n C m ’  ,t l a n m m i  p e o i i n u - l  n t  y m — o m — —,’ d in-n’ I ‘ mi n t ‘ f r u ’ ,t  o ’ n ’ ’’ us i n - ,’ ~n ‘ n ’ —

q p m - ’ n m t  p tm m ’ ’ n n o r’ ’ ’ ’ m  in h r  i - i l y i n  s i u i ’ t  tO u r -nm t o - n - - m m - m ’  d’ ’~ p i n t S .  ‘ r - 1 ’ ,~ s~~o n ’n’~
Din- il’ I “I u ’ ,”l i- ’ n i ’ l v  in 1 :t?11 , 11137 , 184 11. 1 :7,’ , 1 n ’ ’ u  I :  - n . 1 -

-
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F i gu re 1 . The average di n - ru m 1 m u , o  bce a’ days n- i t  do ”, ’ s t o r m ’ s .

A pa rt from the f r’euut - ’ u ucy an’,d ,m n n u u l  ra te o~
’ Just S t o r m ’  in (Tmbie 1) , a ‘tap

has te e n compiled for the a ’-en - age annual n uu-t L-’er c - t oy ’. wit ” do , t s t - ~’
(Fi 0 ure 1) .  The fi gure S h iim ’,-~ that th er e are ‘n-o re ~u - - t  5 u - m n ” - i n n  t ine

~‘m ut h e e - -,t  t h a n  i n  t h e  n ’, ‘ o t h _ i - ,-r ’  t part  of the Lk u ’a in,’ . The s t ~~n ’m”s d ” n,’ : e - ’ ’n
m ost fm ’eque -ntly in the stm ’ppe. In the fo r e s t - s t e - l i t -  t i e-re i s a ls o a
f ,uir ly hi gh fl u - a be - n’ of dust s t u n ’ s  in t i e  Pn’ i ’Jne- ’r u - v — - ~il1r ’y , and m m
wooded areas they a r e  i - ’ o r ’ e frequent ir n the wa Le - - n- beds c n ’ i v e m ’- - -

Du int stu n- n ’ s -,i t ’ e uu m~ nujv, n in the Can’ p e -ti ’i ans and be - v . ‘ ‘C the” -

True frequency ‘t dust s t o r u lss  v r ries grea tly ‘ n -
~~

-’ - v m ’ o r  1’ , ye n . Cu t ’
aver age. th ’- - -  u~ i uu m u r ~

C annual nun ben ’ occu r ’s i r’- t o e  S t  € ‘~ ,: ‘, t t i n e -  - - i l ” ,’ .
esp u r m a ll y- in. t u i , - region of Z a p o u C h y e  i n - C - icr Hai ’ - - n ’  ‘ e  t h e - - a x ’ ’  u”
nor bee was 36 de - ’,m per ym-ar ni  ~ n ’ -  ‘ut- an w a s  “ u ne uj , n y s  per m e a n - -

gre atm ’st n-umber o t ilm y m - wit h a dust s t u n ’” in i ‘d ic - i d u a l y d - u ’ ’  - u r n
‘,-‘ ,‘r ’ i r ’ r r t ’ I ” , ’ ’ a n ’ ,,- ’ , ’ ,’l was 2-c; i n n B e n i s l a c , 3 3 t  in k h r m  5 , ,’, , ‘1ncO _ :,1 ,’.~ m,m , n - ’
,inn.l ~iu ko l aye v , 27. In t o e wm. ,- ‘ t e n ”  nood la’t ds and ‘ ‘ 0 s t  — ‘ i ’ - I I ” -~ 

- 
~~ 1l” O”

n r C r u j~~ i nu nur be ’- o f ys wit h d a t  s t o -  is i — E m , an - u 1 ’ t Oe  “s’ a i n i r - q  b e - i - i —
np p i - ox im a te ly 10 (Fi ga ro 2 ) ,
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F I gu I- 2, ‘ i mu uu m n r  nuumiber ~ ut days mm i t n - - I -
‘ t st ’ r u r s .

TABLE 2

PROBABILITY OF THE OCCU Iii-CN- ,IL OF DUST S’i i’) I’C~ m
AT VARIOUS TI t- uL - , OF THE BAY ( - ‘)

Hou rs  of ~c’,-

Stat ions ~0-4 4-8 8-10 10-12 12-1 4 14-i c in.- l8 l8-~’b 20-C-I

Kai -u enue t s-Podo i ‘skiy 0 0 0 7 20 40 23 13 0
‘ 1ev 0 2 2 9 i n. 2- 5 22 2 -’. -~
Chernigov 0 2 10 16 22 20 10 lU
‘.‘ ozn e sen - k 1 - 7 24 C- -i ~3 14 3 2’

~m n’ovograd 0 5 14 23 11 ’ - 13 5 1
Khe rso n 0 10 18 25 24 1 7 -. 1

Ber isiav / 4 12 2-5 “ 17 le 5 0
“,- e- n k l uned nm , ’ u n ’ , v 0 5 lB 2~ 20 1 ci 10 ~ 1
I rav u n- Al e m seyev~ - 0 7 1 32 15 15 11’ 2 0
Gulyay po le 0 n. 2ra 30 13 1 1 9 2- 0
Lugansk 2 4 13 2’’ in. in 10 ‘- 1

(‘In
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Table 2 she-i-,- - the daily rats of dust storms for va r ’ioo~ n - ce - io n ’ s  ~~t t r u e
Re public. In the majority of p laces , the da ily rat ’ : can be quite d ef I n i t e l y
expressed.  Sh arp r ises in the dai ly rate ,,nm ’e o bs e r v ed  On” ”m i n  in pl~-mces ‘ ,- ,m ie n ’nm
the n um ber of Jus t stornus for the rev iewed period i- - O S sma l l .  I’. is c” ,c ’ r ’oc -
t e r i s t i c  that in numany pla ce s  dust storms at night and t n -  ear ly u” - n - r ing
hours are rare. After sunris e , the n ’iuimlber of c~uses o t this phe nro” e n-0 r- i r ’m-
crea ses , a t ta i ning the maxii - :uu n ~npprox iu’uate 1y in the middle of t en d~~m , t n- c ”
s ic i ly  dec re as ing .

In the south and southwest , time maxirnn u i’ is 10 — 12 ho-un” ( 2 5 - 3 3 -  ) u r i C  in
th’.’ north , no r thwest  and west , it dpproa~ he - ra 1 4 — i c  hou rs ( in  op t m 43
of tint : e a s e s ) .  The n-eu ur ren~ e of dust St , On - u” s iS ap~u u ’on - ‘ i  ,m t l  ly pa ra l lel
t- _ the known dai ly rate of thn- wind iii th a nnm axim ’ iu ui ’ i - n - en there is the
uj n’e itest amount ot conve cti~ u~ and turbulent vortices . in this way , in
t ie - ’  uI , I yt i n ’ne , condi t ion s are un-o re t a~~- ra b 1e f~m r raisi n~ and carry i my
dust than at night.

Th e duration of a dust storm flu ctu a t e - s y e n  : w idely, t r um i ,  a qu~ ’ t o ’ 0u f

an hour to several days. Sturms in t h e  steppe, coo s - Ho ll y tui’, , m r J i n  t~ c
east , are lung e r ’ . Here , urn an ave ra ge , they last 3-5  huurs , ari d in tee
D o n e t s  B a s i n  R e g i o n , up to 8-9 hour’s .

In the f o r e s t - s t e p - c , their average durat ion is less , appr o x i m ~t c - l v
3 hours. In forest areas , on ly 1 hour . The probability of du - t st~ r u

of di f ferent duration is shown in Table 3.

As was indicated ab e- v t’ , ve ry long dust storm mm s occurred in ’, 101 0 ,  A r n - i  C-

longed storm was also observed in the south of t t m u Republic in ,, t 
- It

las ted fn ’oi’u 5 to 8 March. In Donetsk , i t  last- - u 93 h- urs; i n  Gul y ,vi ,’ s-l e ,
82 hours ; in Kn’ , n u r a t o r s k , 74 hours ; and in In vc - v Oog ,  63 hour -

It is ch ,n r o o  t e n - i  s t i  c that where du s t S t u n - u  ‘ - are ob’ -m’r v e u l n- mo n - m a c~ en , t O m ’ s
are more prolonged.

I ’ m tO , ’ major i ty c ut  cases , the so i l  is dr ’, w he un dust sL ur ’ - ’., occur: occur-
n’ e i uce Ci t  Cl ( lUs t  ‘,tm ’ m ’: ’  i m ,  d p i c l o c ’  wi - n - c  t n - n ”  so i  is n mut  -Cm ’ ,- rue- a n n - - t i e - m t u ’
J u5 t n - mu - ~nr() - - h t  n o rm ru e - i  gI u t ’ m u n - i  u r C I  C ’  cc to C C C  -

Dus t storm s an - m n observed nno st l y on ra in less  do , in or on d a y ’ - m I m e - n i  C Ins’
o n -m o unt of preci pi tat i e m is sin -all (1 -2 nun” ) . In So ’  m n - n - n -  “L-? ’ t 0 • t~~n t o t  . 1
pn -nn c i p i t a t  iun up I rum and even abu ’e d~’es r ot  n- ui,’ - ot  t h -  p c m s s l b l l i t c
of a dust s t C m n ’ c ,

ib i S ru on ’n u onl l y happ ens w ’ i m ’ n t h c n - e -  is a ~le a r  se y anm ’ C wh ’ -  t O t ’  c l c ,— u c s  a r e-’

~ vu r ious s h - ’ e - ’ ’ s .

ut , 0”, ,:l r ule , n ’ s pm ’ o ’ o l l v  lii ‘ - o n  ‘ C ’ ~~~ ‘)‘
~ t € ’ v c lO pn” ’n’ C I  o~ d uc t  s t m . - n’ s

occ ur~ r” C u n - n - , u m t m ’ r m ,’, H C ’ ”  t n ,  n o  i S  a C r c - u n -  si. , w l t ’ r  ~ h’ - m h t n ’ n ’ i ’ e r ’, n t u n ’o (
~

,
C C 3 () - I , - - j  rm ’ n” , - m u- I ,it ’n rvc - I ’ m  1 1 m ’w n’ ,’ 1 - n ’ i ‘c ’ ’  m m l ’ ” l  - ‘

_ _  _  _ _ __ _ _  - ~~-
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T A B L E  3

PROBABILITY OF DUST OTORt -lo
OF ‘~

-‘AIl1OUS DURA T 1O~ 5

~~~~~~~~~~
:

~~~~~~~~~~~~~~~~~~~~~~~~~~~

t b 0

~~~~~~~~~~

t 

lO~~~~~~~ 5~~O~~~~~~
i,ammrenets -Podo l ‘ skiy 100
Vinnitsa 72 17 5
Razdel naya 47 36 12 1 1 3
Kiev rat’ 10 2
Kirov ograd 44 34 18 3 1 0
0i~erson 23 47 23 6 1 0
Novo -Alekseyevka 24 44 20 8 1 3
Nikopo l 33 48 16 2 1 1
Dnepropetr ovsk 31 -to 20 2
Kh m n’ ’kov 63 19 12 6
Volnovakha 16 36 42 6
Lugansk 30 42 23 2 2 1

In up to 40 , of the occurr e nces , dust  s t e - n - u - m s  are a ccm j r ” p u ’ H ’ -C  On - a n m ” l , n t  em’

humidity of 25-30’,; in 25 of the cases , with a “ -j” idI t ’i of 21-2 - 5 . Ir-
10. e - t  the cases at ind iv idua l  s t a t i ons , on - these 2 - m y ’  hu m id i t y  was c e - n - v
low , 11 — 15

Uun’ ing such  s torm ’ s , w i n d  can be tn - u ”  any direction , I u t  C ’ ’ , - p n ’ n . - va i i i m nu
wind in southern , east-rn , and central regions i’ ‘ c ’ rmmr o ll, - ‘ C,” ~

n east
and in norther n and nor thwestern r’eg ie - r u s , sou ’i~

- a n d  s- ,- u t  b ’ ,

~hs ’ w i n d s p e ed s  - , n m m  be q u i  tm ’ di t t , ’ u m ’ n m t - The ‘ u n - n - - u t , ’ -  ‘ i ’ i n n ’, ’ m m C  m’ in-
all c as m ’ ct  a ”n’ ‘his t stor ms with a s u,’ m ’ ,I r u t ’ , I i n u m r ’ n u \ u -  , m t ’ ’ ly  1 - ‘ n ” , ’ ,
n - t u r ns w i t h  nt F~ ’ r ’  m ’ :1 m u t ’ J C m ’ ( ’ !~ (u p t o  2(1 ) u nm ~ n’ mm ln ’ , m ’ , v n ’ ’ t  w i t h  ,nppn- ’n s i ’ - - n ’ - l v
be sanume m n’ u ’,l ’,, n l u i  ii l v .  , n ’~es have henri n’s ’n ’ o n ’ ’ lm ’ ’ I -,m m e r u  t O , ’ m m ’  m n’s’ ci r i m -

w in ’ I - : i mm ” ds , qre m t ” r  n man 15 rim/sec ( n m  t u n  10 ) ‘ m e - n ’  s i n - n - I’ , C C  u ’ ue - ~’ - ‘t ” ’ ’ m m
o b s e r v e d  - I u m m ’ i n q  dus t  s t u ’m n ’ m ’ls on b i n- t i  qr o u n d  iii P m 1 C L ’ s V S~ mmm l - ‘ u  u t m m , ’ ‘ - ‘ i n - I t o
Rn ‘ I C  I,’ .

Ilencnr , m i u r i f l y  n - rm ml-  - l us t  s t _-rm , l a - t i ny  f ’ ’ - ’ - 2- c- 5 1 ‘ n - C t I ‘ ‘ p , w i n , , i -m i t ’ -
a speed of 15-/ U nm / se ’ . and above ruye’ t ‘ ‘u ” 3 d~my ’  . , ‘, ind o n m h i s  u t ’ --
c-jused gr ater n’roSn ‘ -

~mm m id - rap d e s t r u 0 t  m u — n .  In ‘ ~ n ‘ n i j,’OV5 ~ P t - n - i  DO
dr i ft- , n - m n -  o bs t  elm ’s reached C ‘u , and pno~ei.t ive , 1 l u , ’ n - ’ ’- , m t ’ ’  s i m ’ ip u,~ i ’ m
, m u u ’ m n u places wo re so ~v ,’ n’ m ’ d  by dcc fts t ha t  one cu,~’ d scm- o n u l s  u ’ ,
the t ” ’ ” : S,  T n - i s  - j u n - I  s ’ un’mu ’ Hew 3C~~,iY w i n - t e n -  and n - - ’ - u ” ’ e - ’ ’ , u ’~~’ ’ ’  ,li( ,jn ’ , ’ m
of i u , i i - -- : n- - a r t  - “ n - S .

I C ’
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Hence , dust stornus (or black s t o n ’u ” s )  occur as a result of the i n c r e a s e
in ba n- ic  gradients , wh ich cause the w ind  to incm ’ease  to si gni t’ c- ant ‘speeds

- -mh en there is a dry topsoil layer due t - l a m  of rain and a snowless
winter.

Baric gradients increase when there are suitable cvn - -ucn  I: pr ’~~ e n - n es
Dust storms occur most often when there is a statio na ry art i~ vn,lou :e
situated to the east of the raine and there is a cyclone in tun e - - i-- n - s t
am ’ southwest of Eo’- -,-pe , ‘ - ‘n-en the trough of low pressure o ’ t un is cy~lune
s h i f t s  toward the Ukraine , large b an - ic grad ient~ fo r ”  ,,, -~- r t ” i s  te r r i -
tory . In O t be - n’ cases , ‘ y c l o n i c  ac t i v i t y  p rev a i l s  ocen ’  m n - c’ non - u ‘- ,m ud t n- c ’
n o r t h e a s t  of Eur ,pe , ~“d a belt of lom’ pressure is s i t u a t e d  c ’ .er t n - c
I u r o p e - mmn tern- i  tom - y u~ thn — Sov ie t  Union. St t ’ u C ’ su m’ t j une , to me - whc ’ l e
central port of Europe is covered by n - l i ’- - pressure . Ban e g rad in ’ n m tu
im c rease  because of time deepening of the - s lom’.- - “ - o v i  ‘ CO E la On- , , Je-~ n-c n’ 5~ e--n -

When this occur s , the in ti cyclone does not si g n i” ic a n t l y c he r u je  i ts
pos i t i on  or in tens i t y .

iii addi t i e - m n  t o  the synoptic processes,  t!le orograp h y -,- ‘ t he  ‘c ’ s  to -mi in~ e- 
tigated , the u,b a n - a c t e r  of time soi l  , t n - n- - amount ~‘ woods , unto o t ’ um : r  local
features have a gm -eat in nf l uence on t n  onse t , “n- u n - n - O f l c e , - ‘2- i ’ r t e r - - it y
of’ dust s tu n - u n ’s .

The territo ry of the Ukr e - ine can be d i v i d e d  i u n t ~ t i- -u sec t  ions
char Ci cter iz i n m- ’ s time dist ni bution and recurrence of du:- t st ,,~ t h e
northwest and southeast. The line which divides then” a lm mu c st c o i n o _ ides
with the northern boundary -at t he steppe . The nort ”- CC ’o ’ - t  p u n t  is n :Lted

ton- the sp ua ll nunrt ’e” of ‘j oys  w i t t m : dust St -i - m s  if i n s i pn i t  le ant  ocr  t i e - n ’ ,
T he ~o ut ” e ’ s s t e r n  part is ,li ,n r a - e - t e n - i z e d  by am ” increase in the - “~ “L’ e - n o f
clays wit h dust st a n- u r n- n a v u n g  a longer durat i o ’  , Two n-e u n - ’ ’ - ’~ st ~~m nl - ‘ a t
‘gui te c lear l y: one wi th  i t -s  ~em n t e u -  in time Khem ’ s c n - K ~ l he - uv L ,, ,heoioi -  , the
second in t i re Lu~ amn -s l Reg ion.

Besides dust storms which envelop lam- n - c area~ , u - ~rside r aOle ‘-
~~uuL’e r c ’

transi t o n ’y onu s are a lso ut,u’~e- n -v m,’ : -

The planting o f  t u r n - S t ’  is very e ’ :‘_ t i v c -  a-j , lns t 1u~~t ~t u n ’n’ - , to-n - t e n - v
create a ni - ce - han ica ] bar n -is ” against th,n w ind . . - ‘ir ie - - - a ’ f e - - r e s t  corn-
s idera bly re in n- t i e  m ‘ - m ,, I effects - a s tn-cnn - c,: e- both on -c  so i t
and on p1- i n - t o  c i A ’  15 , 11 , 18, 21 , 2 - 1 - 2 - 5 , 33, 31 ’ ,

‘- ‘- u m nt a i ni ng tine l ur ”py t o o I u n e -  cut t ime sui l  i S  a l so  - 
‘ ‘ to cc~~’ , -  ‘i l l

on t ’ r e  tops of hi ] Is i-mn - n- n’ the s t ron  ~e~ u w inds oce~ ’ ’ - , anmp l n ’ ’  n J  c o i n ’ -
pn ’t ’ be - f l uIV C s t a t u e s  -~,r t  t h is  p hem uou ”enon m ’

~~st be ‘ a i m ’  B, ’ aa ro n nu ’ n- , m ’ ; t s , so i l
scientist , , m e t c n u r u l o r m n s t s , , mm id u t l uer spec i alist to -;u e - n - 5O ’ ,C l l ~ s o l v e -
t nt’ prob leu n of the P at t i ’  ag~m i r - s t  dust  stor ni s .
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. ~m n C ‘ ‘  ) “nil e- B v n - k ’ m y m, 1 — 7 - n , C C r u j O t n - r ‘ ‘ n- s t  “ t ’ ’ ” ’ - in

t tm ie ‘ ‘km ’ o imm e ,” ‘L’ n ’’ i ’ \’ ‘ - m ’ ’ m .- - - I ss l e  I. Inst. ‘ 2 - 1 e v ’ , ‘ I ’ m . ‘ F ] , I 0 — 1 2 5 ,

fiust sto r-m ’i s have been the s-n-h “ct of a nuum m nber of i rmv e- ’- S qations [1 . 2 ,
5-4 , and i2 - 14~. These studies are either d e s c r i p t i n n m s  e- f in divi ClL ~alC cases [4 , 9— 1 1 , and 16] or generalized cl i mat ic ,  nme S~uo u ’ n - 1oq i-,- ai or syn-
opt ic character iza t ions of dust storms in the Ukraine , Howeve r , wi rmtem’
dust storms have received almost no a t tent ion ,  even: t l u i u u u : ’n the  dau r ua q e
due to theunm is considerabl e, especially in a gn i cu ltu m ’ e-’ .

A ,  A . Bychikhin [3] notes the blowing of soils in the ‘ ,~‘:then ’n Ukn’a i ne ,
especially in the Ton - u-m n - n Berdv ar,sk region (Zaporoz~m ’ ye ‘nu n - i o n ) ,  w i mi u F r
occurred in 1848 , l 876,’77 , 1 : , m : ’ i , : ’5 , 18 9 0 / 9 1,  mm m l ac : , um - d i n u ’ u  to t h e  -,m,m t a
“if S. G. Popnuzhenko [11], in Jc i ’91 -:/ ’)

In the winter of 1848, n- t~- u u n n ’ n  east wi nd- n- -m ere h li u ’,’m inq f- n- n- 20 consecutive
C IO ’/n - , tearing off and sIr it S ing snow and ground. The  inmost v i o l e n t ‘ai m ’ m- ’
n - tn - me - ’ :  occ u n - r ed in the ‘,v i i r t u ’r of  i 87 5 u ’7 7  and caused tm ’i’r ,, ’ mud n-~;- , dama ge in
t h e  1 mn - i  2-s . ‘ i ’ n u - :,’Vem ’ , i ’m areas m- ;I m er m,’ the soil was ‘in -n - n- s i tn - - i  in a fi ,mt
i myn - n- ( t i mi C t n , ,uss  up to 35 cnn ) , orchards O n - i  vineyards n ’ n ’e p i~un ut ed mmml
h,’ - ’  fu’m m ’ the f irst t lice . The bl a u ’ B soi l wi oct depos I ts m:m ’ n - m ’ n - n  t m - I  hi - 3 m i v

‘ my loc a l mnn - t  leo] I unists since they contained none hu n-mis than: ti - me lean
soi l  l , ’ m vm ’ ” .

Tn - n - 1 225/26 - lo st  storm m n- nt  i nued t re-ni Ianuary to m i mi d —r n - I ’ m - r u m ‘v w i t  F m ‘ 1  ‘ ‘ n ’ :
nu o , ’t Fm -ur u d no m ’ t bc ’,e- n- t winds , i-mn- i n-n- fo r ,,n-’ was ‘ mm m u’ mn ’ t lnn m es I m i t  r , f  a F u n — n - i
In pant iculan , the L m ’ r u t y a n ’ ,k m ’m l’ J iori was un ’ m v i lv , I , I C ’ iC u ’ tn ’ d  ‘v ‘ ‘ - i s  s ’ ’’ -
T ’ ie hlowi n n , m ‘ f the soi l  and t n- i ’  deposi ted d o n - f  led ‘ cm m ’ m o n m o ” i c  i”nl m n v C ’n- .
m i i i ’  ii’ fl t , the  lust S S C :m n - u m was so strong that in ‘ ‘ a n - v  f ield’:  F u ’  soil ~~~~
shi’  ted to a depth of 25 cm. Pla n ts were uproot ed t omne t h ” n -  w i t h  - hr
soil , Rav i nm ’s , g orges , ni verbeds and ‘a’ I t 1 -r’m m ‘ to me n- n-s ’ ‘ m d  t nv ‘ ‘ mm
dust. The th ickness if ‘ m ,~ deposit was 1 n -- PU cm i i , m u  con nie m n - u s  F ‘in’

i n - n - s i t s  too) on the form um of ‘In - ri m ”, iml i n-’ , m ’ m , i q n - n  ~~~s i ‘i . I’m m t  -

thousand t i thes (‘17 ,1/to- m m )  ‘f -, v i n m l m ’m - C m m ’ n m m n -  u-in n ’ ,’ ’ - - - m - ‘ y m ’ ’ t  ‘ I u u m ’ I n m m ~ u F u i s
ti n ,, ’ . L-l ’un - m ’ t ’ u , , nu 1 ,i ’OO ,i’ in- ic u l l:,ra l ‘,m ’ t l l , ’ u ’i,’ n m t o , c ’ n - l C m ’ C , i , m l  l y  nn - ‘ , 5 C C , ’ ’

- o - ’ ,t par t  Ut the m ’n ’ ’ b ’io nn , we re - mm v ,’ m— c’ ,t I’/ l ’ ’ I c i i i  , m ’  ,n m m ’ ’  - r e - F a n  I ’ m , -  t n - C - I
s e- m C rnn i Tine m u i ’ m ’ m e - ru t , ’ , l  n-m aca r ; ? f an - i l  i n- s m -m m ’ n t  ‘ o t t nn -  c i l y . i ” - u v i m n q  - ‘ ,m ’ i r
‘m u m ’ ,un - es  ar id fa r t ’s ,

In, t h e  w i n u t -n of 1 11) 11/ ’ )  1 , ,i , ‘ n - m u g m imi r r o d ’, i ’ ” i  nm mu’ ’ , tm n m m )  “ 1 n v s - -u - S
blew o U the ‘ mm cm-; u m i d ‘m cm i 1 in soi’mt— ,n r’ - , n s , u ’ u m l  t m i 1 ,— cl mq ’ ‘,n’ ,’ ucd m ’  - F I ‘‘ I 5101
w i t h  soi l  in n - t n - n - n’ a n n - is, O n - m i ] ]  in fn ’ , I~~’ l -  c , mu , s n ’ ,l t~ mn ’ I n -- oil i n ’  - F

2- 0 iii lii ’ J i m ‘ ;now-s o 11 - In-n,”, ~‘uh ic h w m ’ n - m ’  t ‘ i n n - - c m ’  n - ’ ’  t m - t In-’ I i ’ , ’ F

w i n d  air ? u n - n - - i  m m C J n ’ d i n  n - n ’ n - i u ’s n t  sc m u ’ um ’  Ii S i  , m n ,  - - t m - On’, mn-it ~u , ,u  h, ’ , ‘ ‘ ‘ - - m n ’ s
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ami d ot nen de pressions in tim e m u  1 ief rim-re f j  1 1,- I i-m i tim n- nn ,” i ’ ;—so i 1 depos i ts ,
T Ime i-m inter crop shoots i-in - m m- o n l y  i’ m - C- n i rmed in , s u um ’ m, S ‘ ‘ , J u , , C i’n- ~ ‘i - v n’;f’ n ’m ” LmU F’ iC”l
Linden - a thin soil deposit. In areas n-m i tim cons i 2 - e n’ai’u l e b l u e- i n-in u t  r io’
so il, ther e i-men - n- no shoots or the’,’ ‘- me re j u t  “-“en -n -n - fl y nu e - ticed ,

The 1 )-l i , 1 5 1 . 1 2 - n -mI dust stom ’ u - i ’~ and. “st’~”, i~n l1 y .  ti m e w in u t e n 1 962- duct
storm ’ caus - -d min ’ eat , mlan ’ i ,mge to the e n - o re - mum ’,’ , The ‘tmi m ’ n ,’imi c- n- c , uun - ed Sin- ‘iii’-
s t - : n e - ” s  in F m - h n ” m n n ’ y 1’) - ’) cove red neen l -/ t i me c n ’. i u ’ m ’ ti- ”n’ i t o m ’ ,- in ‘ - ‘I j ~ ‘ m t1 u c- v
occur red . In t I me Lan-e m -n - ri m ‘ ye n-eg ion , Imm , l a I so in i n d i v i d u a l O n ” aS 1 m m
t ime Kher so n , Dnepi -op e- ’t ’ - vsk , Donet. s T’ey i m mmms m m m d  in the south ‘man -Bc - u
reqi cmi . heavy da umna uje was ca used to w i m nt , ,’r cuop seeds , - n - n d t ime t p soi~la, -e - n’ was eroded to the - t i l lening n-ode , fl- n -posits and rn c ’ c han umc a l  da n-age
to leaves were also observed. In Vorosmm il ovqr a d , t h e  t n - u : ’  so i l  l a - ,e n - - n - n -
sh iftn -d to a depth of 4— 6 cmmi and in spots , in plo w-ti e ” nts to a de u t ti ot
10 cm.

In the  ;L apom ”mz l n ‘ye Ilnl,t Donets re ’ u ions , time speed of the wi mm d dun - inn
snow s t m m n ’ n - rs was as high as -3d mum /sec ,um ’d v isibility de t€ ’ r iom ’at e - ’ d  Sn - ’ 50’ lOU
in. The roofs of residential houses anm -i agricultural Si ’ n - i l din cms were t :’ m nr
off and c’s’,-n - ’m , ’a - l communication and pe nile - n- 1 inn - s were t - n - n  dni-e-i , In m d i  —

vi - lr i al areas, pipe] m e n -  were frozen at l om’i t m” m - ”n - m i t - i n - es due tie- t u e
unavailabil it’ -, of powe r- , and  ‘ n - n - n -t n - i ,  t iorm o rg a n i : n a t i n - n n -  n - n - mi yout ‘r e s t , m t m —
11 s’n n ’nent s intm’n -rupt ,”d their work.

The s t ron mnj wi nu n - I n-nd poor ’ c is l i i i]  it  - din - n- n -n - t n - C l  t r ’ a m l ’ - port al i - - , n -md , ~n ’ u
nmun r r t ’ m ’ n ’ nt a n e m - - , roads , hui ld i rn n and ‘ m n n m i n m e m ’ i ’ i n q  s t - at  t i n ’ s  i - m n - m m ’ t u m m n ’ n ed
under the deposi ts - Thus , in Lozov ava , F me dust  - It-p m’s j C- n - mm f lmn t set

-

‘ 
was 1—? cm, on slopes 3— 5 cm , n- nd in qorqes ‘30— 61 ) cm n m , T he n- n un - i- ; 0- i - -
m ixed  wi t h u n - c do-m t was ~ rn hi gh it ; m o n o ’ s  r im -an ’  t ’ n - m ” - s t o .  Till’ ~m’ln n- m ’ m m ’
prec ip it ,m t n - 2- dust m m  R o tmn - i nmm ’ t : - , fbi i ris )- nv .m (Kin - m ’~ - n- - “n”, i e m mm ’ wa n- “c’ni’
31)1) to  1St) q/m nt -~m ’ - ,t in V ol n o vC mklu , n (fionets m ’ u ’ ’ m io nu ”- . , n t , , n n - t 1 3110 mn/ n ’, -

Evenyt t m i nq run- ri ’ le n i n - I ahovn - s u t f i c i n ’ u u t  Iv  i ’ n ’ H m ,a ’ m ’ s t Im,’ on- I’d ‘ - ‘ i ’ a ‘ ‘a ’ ’ ’
study of the phenomenon dm ’ s c ni t ’ n ’m ’ m l .

Pr,’’r”mm C- m ‘ 1 “- ‘ low cI n- t ’ in- ” a v n - n ’ d m t C ’  nu n - nl ” ’n ’ c m l  u ln - vn - (m iv m-n - ~‘a mn v u’,’,n m’ s ) -,~u I’ n ,n
d u st  , t , n m ’n’ r  1mm c-a r- iou ’; rn - ’ u ions  in t F m , -  11 ) ‘ m in e ‘ n , I m u, C in -  c , ’ m l c m i ] , u’ ‘ml mn- n- h-

‘ l i l y  of o c c u r m — ,un c ne - Al  so , i t  l~ p0m m ‘ , ‘ 1 out  mow i n - C ’  m i ii , ’’!’ n-n ’ m u t  , l , m  ,m ,
m mmd I fmmn dur-a I ion n- f  SIm m ’  smn m n w s t m n n — m ’ , t m ’ t ’ ’ ’ r ’ l ,u m m t i m , vn’ m m c m , mi t F un ’ wi  In , ? .

t m - n - n - i  ‘ in- in” ; m m c m v ’ - r , ’ d  m i m i  t n - n i  n ’ m n ’ tn ’ , m u’olOm J im ml n - u n - ni t t ioni c , n m ,Lomii) ’ ,u n -,’ i rm ’ )
S l u m ’ m’.- 1 mm t,~ m ’ ‘ umo i-; s I ’  n-n”~ a run 1 iso  “on us n~ lu~ m ’~ 2- arud n Fm , ’ Sc n-m im i S i  ‘ m ; ,m 1 i ‘ mm n ,
,nm ’ i~ ly :n’d -

3mm , ’ 1 i ~tm - d l mn - m ul u l ens ’, mien- , ’ ‘ ,t um ,Il m ’il in - i i i  ‘‘m m ’ ‘I,, t a ni t ’ t n - i  ‘-i ’ d fm - m is m b - - n - u , m t  Imm m rs
m l  I 135 ~, , - n C ’ m n n o ] O C J  1’ a ]  - n I in - n u n- mm ’ ‘ lm,~ ‘ 1 k  n-~n i e m- I,,’? i’,’ ’i” l ” f i ”  ,und I - m , J , Tim ,-

I u l u t , m mm ,’, ! In - ,” n m , m n - i  i v ’ , I’; I - n- u m t ,,t, m m r  I ’ m ’ “ ‘u cm ’ m n -n - ,’ j , mm mn ’ , l
‘i , iv, ’ ,hm m i ’m n r u n - a t  - t : i ” - t  s t , , n ’m’ , om,, :in - um n m l y 1mm t n- i ”  - in- ’ m m ” ’  ‘ i,il ’ - t  t I n , ’  - 

I

‘I j ’ m . 1).



- - ‘~~~~~ “ - , , I ’
~
’ i
~~~~~

” ’T2 -. 
—‘- - ---‘ -- -‘  “,“ ‘ ‘-“- ‘-“--‘ -----,-- ‘-  — —“ -- - ,‘—“ ---‘-“--—.- - ‘ - ‘-‘-‘--.,--— “ ------ ‘.-‘ ‘.—“- .,“--- ‘ -

- 1’

V.

i~
i ~/ 

y ~~~~~~~ ~~: 
; 

-

- - 
_i~ 

~~~~~~~~~~~~~~~ 
‘
~-~ ,q,’ 1’ ‘ 

-

~~ f “~~v ,~~ / (
‘C- i t ’-- ’ i ~~J ’ ~ - -C - ’_ I

- J
~~ I ~~ 

- 

~ 
. ‘

~~~~ 
U

/ 

i \\ ~~~~~~~~ 
/ ~~~~~

‘

k I

‘a I

IL~~~~~~~~~ 
:~~~~~~~~~~~~~~~~~~ 

H

I i m m u n e  1. , n - n - m l m m ’r of days ;-m i tm snow stor tm ns . Deceu n ’ b e r -  m l  ‘ t o n - t ”,’ ,

i~c-y : em , , ‘,‘ is l~ m ’ - S i n - u t
6. I, ’ vov m m. i )c 1e~ca
c. n-ri i~’v ,i S - o, L u nutne-
d ‘1 1 1 m n- p .  llim u u -

e. Kiev q . Si n - t n -  tj bn n n ’t S
t. V inn i t’,o n . ‘ m m ’; ‘ ‘0 ; ’ ,  u ’ n - , s l
1 ) ,  C ’ r u  ‘i u ss y ,

S n’  -n ’’’ u ,i
n- ut .  m m , 1 m m  nm: t c ,

I. . S - n u t  cm I l m u m i  v. ‘ - n e - u 1’
I - I i 5h i n m, V IV ,  ] n - L~ “n e-i



~ - -‘n-~ T~ ’ -~=“~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

—-

~~

-

~~~~~~~~

—‘ —‘- - ‘  - 

~

— — -.--—

~~~~ 
-IIuI

~~~~

The bound ar ’y, west  of mm hich the w i m t t e n  2 - u t  s t ou ’u ’s  do no ’ ~, r m n - m , t  i s  m m d  n -

cated on the ‘tOp by the dashed line .

In the ‘ ,i ’nmtheas t  d in ’e’~ t l m ’ m mn , t i - mm ” 1’ ’’u ’ , i u m ’ u i c v  m - mi t i m  wi i ich t,im e ; - t m u , ’  i um ” ’ ’ m u ’ ’ r i n is
nepeoted incneases con s iderably .  f is t  ston’u’ :’~ oc n - u m’ ‘nost r n - m ’ - , ‘ CII ’ nn ’ Iv
n-earl v eve n-v m-u inte u’ on t he te r n i to n- ’ /  r ’I C - l u , ’  ~‘ “ i ’ m n - o z h ’  - it’ m’f” m i ’ ! u

~~~~~~~~~~~~~~~~~~ i to i ro l  ‘ -Kir i l lovk a -Guly eu v Pole )  . ‘ C m n  , m u  S ~ pen c m e ’ i t
of the t ’/ inte rs , there is mo sol id snow cover ,‘mnd the largest n u m u ! m m n- - ‘ 7’
dm ‘in - ( 1 6 -20 n-er winter ) wi SC m a s tr o nmq wi m ml (:1, 1 5 m mu ,t sec ) i s oI” -n ’ n - C’n -’ ml ,

~Iue average rui n - I n - n -  of days wi t1 u a 2 - mus t  s to u- m ’ i  oven ’ the 3~ ,‘ , ‘u n-’, n - i n - ’-’ id -
ered is m j i v m ’ n m in T a b l e  1 . A c om usid e u n ’ah le d i t t o  rence i ’ m t i me - t m - n - i - f l ’  II ‘ u f
oc n- , m i m ’ri’nm ; :e of storns t l mn ’ or u 2-mo ot , t Im e mflnu l e r’ cun - n n -- ’ n i is m ’vi ’ lu ” mt f r— s n  t h e
tab le .

Dust s t e rn ’ , are ext n- oi ly u- at - ,’ in flec e nnmhe r ’ — a l togeth er 1 — 2  days m n -n-
decade (only i i  th u -‘,c ’ n- theast L l,r’a i ne ) , and i mm he renma i n i n e - )  “ ‘ ‘ u  m ““s 3— 0
days pei- 100 years .

In January dust n - ti ‘u ” - ” n- u- i n-n- observed none frequent 1 y and m ’ v ’ n -  a l a n - m t n,”r
tom -ri tory : in rn - n -  i’ l - i a zOvs B Cu yn - u  Ve mzvys hu n n n u in - t t ’ r’e’ i lo n m , i ’ m - l i e- - C ri m’ ue~ n’
st e p pe , on the avon - aye , 2—3 da-~- c inn 10 v l un- ur s . ,m nu d itm t m ,  r ’ei ’ na i m u i n n m l  F , n - _

nitony I n-i ,i y in 10 y i - ,u n-

m u  Fe l un ’ uat’y dust sto nm’us , ‘ r um ’ , C n ’ u I ’n ,mss arm m v - u ’, i a n ’ m i m ’ n” t,ln - I ’n ’ i  F , ’ 1 ’ y m m d  t m e mm v , - m ’ —
- to m’ n u m b e r  ~ f - l i v ’ ’, w i th  a S t n m r i n m i m m cr e aS e ’, lu _u 5—7 u ’,’-’ ,n’ .’ m ’ I ’  a sie - ,m h l c’ uL ’m n ’_

I ion ue - f I h ’  n -out m m mc ’ n- nd n-u p t i m  1 - 4  d ,u ’,’ O V m ’ n -  tim,’ ‘em d u n n ’  : t e n ’n’i t u ” n - v .
T 1n,’ uu ia x in ,u u’ i nmum ’ m ! ’ n ’ r ’  r u t  day ’~ wi tim a - l u s t  stor ’ m ’ n n - m r  w i n t n ’n- ( T ,,hl r’  1 )  ‘-m~u n - i m ” n -~I n-en-n 5 in ‘hm ’ ‘ m m ’ I Im u-im ’ s tern l n - i j  r m n ’  to 20—23 i ni I 1 m ’ -  s omO 6, - , , s 1 - - n - n m  ‘ n ’ , j m , , ’ -

I ’m ‘ he  34 ,- - -an s  ‘ t u , t i , ’ m t , 20 w i m m t e r s  i - m e n - ’  a , c,”;’, m ’ i ’ ’ d  l ’ n -’ - i m n - - S S I m m , ’u ’ ’ ~l ’ ) 3 7 —
3~ , 1 1C 1 3 , 

i~~~~~~~~, 1 -i t m , i2 - 4t~- l ’i5l . i 2 - l~~- l’ u -’ - . j - i 5 n -~~~ 2 -5Q Lu- , ,  1 ‘ I . i ’m ,’,,
i ’ m n t 1 n - m u  , t uw-,u ’ v - - n- • n m m ‘ m m ’  “ r i  i o n j  F y of ’ , ice s , - mm ’ V - - .‘ -u ’ n ’ m ’ n m l  V ‘ C ’ t  m n  ,:l m

i~ , nl i V l d u l C j i s t - n t  lIe-~~n- i’ m 1 ‘ u , l i d , j q m ,, , n - mn ’ ! 1 ’ ’ ’  n- , ‘-“ n i l , ’  In ’ ’ ‘ - i - ,
~ s F , m n”i-;

a ]  so “rut mm u ” ;r ,u’ ,s p, l Ii r i m ’  a i’ m u  s in n m - m n e’ sout , 1m ’’rn a rm - m i - , ‘ ‘ ‘ i t  m o m ’ , I , ‘ m  n- m e g i ’ m nm ’ -
in t he 10 n-a i n n , - and cau ’ .m ’ d ‘ons j m t i ’ n - , r t ’ l e  ~I ,n n no ‘ in’ t o  f n - n ’  oc on mon ’ v -

n - I’m I n - P n- i v - -s ‘ Fm” u, ’ m m ”  ‘r i m l i t  v n m , 1 .  ‘I i I - ‘ rm t n - n - r uin i ’ m ” ; , - ‘  Ia i’ k-m m t i n  - m i ’
S t n m  m n ”  . C u ’ ’  I ,n 1 m m  “ n - u  u’ , n ,  I - n - i  n - t i n , F m ’ u t  ii n-n’ ’, m O i l  i n u i ~’ ’ mn - t ‘ ‘ml u-i ’ ” ‘ ‘ “ ‘ 

-
‘ n ‘ m

a n - n ’  ; t  m u d it’ ’ ? .  T ’ ius , fo r ‘ s’d iulh i ’to tm _ un ’  ,u 1 m m - ; , - m u m ’’ mm i 1 ,~ to - ’’’’- ‘ - -  .

u ” - m t ),, I m i l i t ’ v’ cit ~~ ‘la y - n - m ’ m i l ’ m ,u lu’; ’, ‘,‘ , ‘ r ” n n- n- n’ ;‘mm ’u te n - ~~
-, 1 ‘ e n - ,  - ‘ u ’

a i i r m ! ’ ’ n - ’ ’ n - v ’ ’ ’ l  y , u n ’ - , ,  m u d  t F ’n n ’  , , ‘ , n ! n ,’ u [ m i i  i t_ v ‘ m l  ‘
‘ 1 - i  ia ‘ ‘ - I - - ~~

- - : - ‘ -  , —  ‘ - ‘ ‘ C- 
-

t , he ‘ m mm i ti m ’ n- ‘- m n — I Inn- ~‘n- 1 m m mt n I i - , (uj m n - in ’ , hr 1 - ‘ ‘ v _ u  n-a I , ‘ ‘ n m ’  I ,  . - - : “n- on - in
a n ,! ‘ i m u , - I m n ’ C i p ( ’ I n ’ m_ m y ’ ’, i n ’ n ’ ; i ’ ’ n m ’ , )  . t 1 m - ‘ un - ’ ’ ‘ i - n  — l ’ ~ i’m 6

, t , m n - n n u  in r n , u ’ ,nto, 5 - n-n ’ ~~ ‘ ‘ i , I V S  ~~i t i m ,~ C 5 ) 5 ~~ ‘ t o ’ ”  i , - m’ r
prnh,m h ii i  t v of 3-5 p m’ m ’i n - n ; ~ -
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TABLE 1

n -  fl~’ ‘~4’ ,’ ’ .n~ ‘n- ~~~ s”mm -;’’

t h

u u u m m C :  i n m i m n v  r u _ ’ , , m , v

S t , m ’ ion i  I S ‘ -
‘ ,

0 1  :‘o’n;uu’,’ ~i

2- , ’ ) ] - - ‘ I) i’~Cimi ’r”u - m v  -2- , ‘ to 1 i) , Q 3  ‘ 
- ‘ mPn i ]  0 a , , u~ 1 - - 1 , 7 - ) -r 
-

- lil a.;

S ’ m ’ - ,v - - - - 11 , V , m ) — C

i n ,’ hi I ’  ui ;

‘ ‘ ‘ ‘‘ ‘ n O n -,’ I ‘ 0 ,07 0 — — ‘ 1 , 117 - 0 ,K u n ’ v  — — — - 1. 1 .1 3
~~~~~ fn -e n-kc,v — — - - ‘ 1 , 0- 1 ‘ m m
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TABLE 2

PROBABILITY ( - ,) OF DIFFERENT Nu n-t n-ER OF DAYS

WITH DUST STCI-P’l IN INDIV IDUAL FlAPS

Number of Days ‘u n-C ’• with Dust Storm Dec ,1 ,mum Feb

CH ES’~ I ,~O’ .’ RE ‘
‘
~ I

Pril u ki

O 96 100 97
1-5 4 3

KIEV REGI i i I I

O 100 100 97 97
1-5 3

I ‘[ILT- ’,V -’, DEC 1” ,
G~~~ach

O 100 100 97 ‘97
1-5
6- 10 3

11-1 5

Pol t ,I1’.

O 100 100 57
1-5
6-10

1 1— 15 3

C-

a
, 

2 7 7



Table 2 (cont)

Number of Days
w ith Dust Storm Dec Jan Feb

KHAR ’ KOV REGIC’N
Kham kov

0 100 96 96 96
1-5 - 4
6-10

11-15
16-20 4 4

CHERKASSY REGION
Zolotortosha

o 100 96 94 91
1-5 4 6 9

VOR O SH ILC u’ ,”GPI-~ RE GIOn-
Svatovo

O 100 100 97 97
1—5
6-10

11- 15 3 3
16-20 

- -

Bt’ i uvu u d s k

0 100 97 97
1-5 3
6-10

11 — 1 5
1t ’-20 3

- i ’ - ‘~i,i I — ‘ , - m i

0 100 ‘ 4 7  5 ’~
1-5 3 3

1 1- 15 3
16-~?O

711



Table 2 (cont)

Nuruiber of Days Dec-
w i t h Du s t S to rm Dec Jan Feb Feb

CI POV U Gn -A D REGIOn-
Ki rovogra d

0 97 97 91 88
1-5 3 3 6 9
6- 10 3

11 — 15  3

DNEPR OP ETR OV S K R [ G I mm ’I
Dnepropet novs k

O 93 97 97
1— 5 7 3 3
6- 10

11- 15
16-20 3 3

S’inel ‘ nikovo

O 97 97 83
1-5 3 3 3 9
6- 10

11- 15 3
16-20 3

Kr ’ ivc ’y  I- ’ c~

0 93 Sn - 94 57
1— 5 7 4 3 10
6- 10

11 — 1 n- 3
li -2 0 3

‘C- 1’
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Table 2 ( ccn t )

Number of Days ‘u t~,- -w ith Dust Stornm Dec Jan C’ h FIb

DONETSK RES In -n -
Artemovs C

0 100 96 95
4 -4 4

6- 10
11- 15 -

16-20 4 4

Krasnoa n n-c’y’ s Coy e

0 100 96 92 92
1- 5 4 4
6-10

11- 15 4
16-20 -;

U o n c u t~~,

O 92 92 9~
’: 34

1-5 8 8 -4
6-10 -1

11—15 4

O 97 94 94 94
1-5 3 6 3

3
11 - 15 3
16-20 3 -

ODESSA l:IEGI n ’ ,
Od en ~- - a

0 ‘I 00 97 1

1-5 3 ‘
~ 3

6-10 3 3

21-10

_ _ _ _ _ _ _



Table 2 (cont )

Number of Days
with Dust Storm Dec ,Sm n Feb F:h

Bol~ rad

0 100 96 92 92
1-5 4 8 8

Izmail

0 96 96 100 92
1-5 4 4 8

Z A POROZH ’ YE l ’~
~~~~~ zh’ e

0 97 94 94 87
1-5 3 6 3 1O~
6-10

11-15
16-20 3 3

O 34 94 91
1— 5 6 6 6 9
6 - 10 3

11- 15 3
16 - 20 3

Ci ri 1,1 a v h -

0 94 94 (11 87
1-5 6 3 6 9
6- 10 3

11- 15
l i - - 20 3
21 - 25 -1

P1-i l
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Table 2 (cont)

Number of Days
wi th  Dust Storm Dec 

— 
Jan 

~~~~~~~~~~~~~~~~~~~~~

Botevo

0 91 86 86 nSh
1-5 9 14 10 29
6 - 10

11-15 4
16 -20 5

NI KO LAYEV q n ,~~J g N
Voznesensk

0 97 97 97 91
1-5 4 3 3 6-
6- 10 3

1 1 —1 5

KHERs-J N REGI On-
Bol ’ s~~ya A1 e ks and rov ka

O 100 96 96
1-5 4
6- 10 4

1 1 —1 5

n-i zhn iye Seu’o~~~oz~~

o 96 96 92 38
1-5 4 4
6 - 10

1 1 — 1 5  1 a

Nmm v v u Kakhoyka (B€’n ’~ al~~vj

0 96 ‘ (  88 84
1-5 4 -l 8 12

~
I
~

u
Z~~ ,~



Table 2 (cont)

Number of Days Dec-
w i th  Dust Storm Dec Jan Feb Feb

Kherson

0 96 97 97 92
1-5 4 3 4
6 -10 3

11- 15 4

0 97 97 97 94
1 - 5 3 3 3 3
6- 10 3

CR IMESk 1’IEflh iin-
Dzhank oy

0 100 92 92 88
1-5 8 8 8
6- 10 4

11- 15

Kl epin ino

0 100 94 u-1 81
1- 5 6 13 16
6- 10 3

11- 15 3

del ogorsk

0 100 97 97 93
1-5 3 3 7
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Th e n’ ieteoro logica l cond i t ions durino the inte ’ nse dust stormuu p€ ’ n ’ iod an ’ ’
‘;llust r’ated in Table 3. It follows frormi Table 3 that fon- st cm m ’ n ’ - - causi in - j

‘ bl ni’u ’iny o f ’ s o i l s , u p r o o t i n g  of p lants ann - J o t her  dar miag os , E r,” f o l l c r - ,’,’ inma
u spec i f ic  featu t ’ea are most cha rac te r i s t i c :

1-f inds t’roni the eas t  , n - n n - d nort ucu as t

High wind speed ( ‘  15 nic /sec)

n- n -den -a te re la t i ve  humidity of t’me :j i u’ (below 70 i” m ’r ‘ n t )

Poor v i s i b i l it , (50-500 m ).

i-l inte u’ dust storms usuall y o cc m ;m ’ un - n - err F i m e -,ro mm - ,- cov en- is sl j un - f on-
i t i s com p letely absr’n’t and ‘y I n-n- t 1me sn - rI ace n- f “ n - n -  so i l  is s l i r u l u t i v
[‘101 S

Acco rding to the studies Ito’ B. P . Pyzh ik ov [1 5’~ . tt r’ b i ow in m u ,m ut n-f s o i l s
in the ;- ,‘ into’r ( b i n - I st or nuns t occurs in years j~ ;-ihic ’i ‘h e  n - i n -  t erupc” a ’ u n - m ’ s
are 1 on-.’ , the presence of  a sl iqi m t s n - n - n m-,’ man -ye ’’, an n - I n - i i q n - tlc nro j S i  soil
in the sprina .

Accord ing to h is  o bs e n’v a t ion s , t m ”  u- t in te r  du n- F n - to n- inns in ‘me ‘ r i m - a  i nm ~’
oc c u r  n e a r 1 n- , ‘v e n’v  year ‘n-n sa n dy —i  oann so i l  s . sn -n - ’,’wlmn -t i n - cs  f n ’ c ’ q ; r m’ u m t l  v - ut m
- I a m ’~,-c hes t rn - j 5 sn - i  i s ,  and s’~’ rv rarely (of  most c m nlce m en ’  10 ye_ un’ s) In~ the
n m — n - the m part of the ‘~tm ’ppe in th e ordinary soil :on; m - .

T ine ‘lu’- f  s ’ m ’u n - n ns in the cold se n -sn -ru of t n - n -  y e a ’ -  are - i , ’ m ’a c I ” n - i z e m l liv con ,-
s idi’rably h -t iger - ,I nu n - , u t io n  co m pa n- m ’d to ‘lu’ ,t s t ,o , ’m n m s inn - t i - n -  -,‘,,n- ’ - r’ se ason .

‘ n - inter - in - s I sto m u n u s ,in’e el” ’— ” rvm ’d dun - i n mj  m ’aster l v  uvi nm! s , w h , ’ n’ ean -  Iur~ nn : In- ”
w i n-rum sea son of ’ t l ue year .  th ey can a l s o  occur  j i m i_ ut i n  J’i n’n- c t  j o n m s .  I nn  t i ’ ,’
- ‘ u a ,j m m n ’ i Ii of case ’ ; ( u ’mo n’e t h a n  51) n m ’ n - L e n m t )  the du’ - t  s t u n n ’ F m : ’ , Inn - n - in  , u t , i 5) -I~~ un -
dfld on ly in i so la t ,’’ -I cases n - In - t i mm s,~ In, ’ u~in at nl l r lh f  -

S m - n - f u j i ,  relation-hips has ’n’ m u-mn - u ‘stahl islo’d fin -n ” r ui m ’ l F m t  S u m ’ , ”  - c a n - , - i ” C I c” i  -
si u ,l,- m ’n - b le CI au ’ m a C n - _ u . A ‘ I j n ’m ’ ’ ? , c m m mr n- ] ,u m ion m ’ \ i S t S  ‘ , ‘ I w m ’m ’ u u  In ,’ nu n - ib m- n - 1 - i n - v s
Wi ~~ ,~ “I r is S t , i n ’ n u u  a nm d t i m , ’ nm us ,h , - n -  of  ‘in -v s ~‘~1 F ‘i a St  ‘o n- ui u-n i nm ’!, T i n  t ’ ,~ n-”’ 1,n -

io n con ’ I t i c  in- nt f iO t l n - m - ’ ‘T i I in n - n -n ’ m l uu , i nu t 1 ’ i n’S i-jI m - m m  - he o n  ‘- I- fi n - n C - Cl 15

or / se c is 0.64 (Fig. ,‘a).

It to l  1 m w  - t n - n - u ’  ‘he n n - - m ) m h m n’ ,’’n - mm n In - d rn I l ’ l m m n ’n’ ‘- i  I l u - I l  , ipi’n” i ’ r n - m n ’ e ly  t n
—t of the r ios t  n -to _ urn-nc n m n c m i r whn - n m ‘0m n ’ i’,i n’ l ’ ,I nn ’m’ ml i n - 16 ‘ ‘ n / n - -  - 13 ,-r —

n - u n - i l y, t he w i no ,; “ ‘ m ’ ds d u n - i  nuu ~ “ I- u - ’ ‘, s to” ’ - v , m n v u- , I t  In nu ,n w i - t o  C - n n -

nu j n m u n m un um s) mn - n - ! ‘no I n ’ i l  in w in tin n- I:, r inn ’ :  ,m m is - s - nn - mi m u - i ’ s  ‘ ‘ m ’ ~ ,i’ ml ‘ n-

-‘m a , i n ’n - us  n-pen -c! was ‘ 1 - n  n/ n-n -c -
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NUMBE R OF 
12 / / ,/‘

DUST STORMS 
6

_1_ I l i i i I I I I 1 1 1 1 1 1

0 6 12 18 0 6 12 8
NUMBER OF DAYS W IT~1 NUMBER OF DAYS W IIH
WIND SPEED ), 5 M/ SEC. WIN D SPEED >, 20 M/SEC

Fi gure 2. Correlation between number of days with dust storms
and num ber of days with : (a) wind speed ~ 15 ni/sec
and (b) ~ 20 rn/sec based on current observations (1)
and w ith gale forecast (2).

Ap proximately the same correlation exists between the duration of the
storms and the number of days with a windspeed > 20 rn/sec (Fig. 2b).
The wind regime during dust storms can be characterized in greater de-
tail by gale forecast data since they give strong gusts . The correlat ion
coefficient between the number of days with a dust storm and the number
of days w i th a s t rong w i nd (~ 

20 rn/sec) based on gale forecast data was
0.75, i.e., in the majority of cases dust storms were noted on days when
the windspeed exceeded 20 rn/sec .

The correlat ion coefficient between the maximum windspeed during the dust
storm and its duration per hour was calculated . For the winter season it
was 0.68.

Thus , the poss ibility of determ ining the duration of the dust storm on the
basis of the maximum windspeed has been outlined . When the w i nds peed i s
15 rn/sec . the duration of the dust storm is about 15 hr . and when the w ind-
speed inc reases to 20 nh/sec, the duration of the storm increases to 25 hr ,
etc . Ap parently, the accuracy of these data can be further increased by
tak in g into account additional factors (state of the nround surface , etcj ,~

The intensity of dust storms can also be inferred on the bas is of the
amount of dust transferred by the airflow , i. c ., on the b~isis of the visi-
bil i ty.

Stud ies have shown that in 90 percent of the cases when the windspeed per
observat ion period was 15 rn/sec . the visibility was less than 1 km and
whe n the windspeed was > 20 in/sec , the v isibi li ty was 500 m or less.
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The correlation coefficient between the windspeed and the visibility dur-
ing dust storms was negative and it was equal to -0.73. However , cases
can occu r when an increase in the windspeed to 10-12 rn/sec or even less
(in the presence of dry soil) will cause considerable deterioration in
vis ibility .

The dim ens i ons of the terr i tory encom passe d by the dust s to rm s a re of
cons iderable importance. The 1969 winter storms exceed all previous
storms noted in the Ukra i ne in this century by area distribution and also
by the ir force and duration.

When the dust storms began, there was practically no snow cover in the
southern I kraine and the soil was frozen. An increase in the easterly
wind speed to 28-35 rn/sec, and occas ionall y to 40 n/sec . caused frost
eolat ion of the top soil l ayer .

The Janua ry 1 969 dust storms cove red the terri tory of the Zaporozh ve,
flneprope trovsk , i)onetsk , N i ko layev , Kherso n , K i rovoqrad , Cri mean a rrd
part i al ly Vo rosh i lov q rad re gi ons and also the south ern port i on of th e
Poltava regi on .

The dust storm began on 4 January 1969 in the Zaporozh’ ye and in the
western Ponetsk region and it covered a territory of about 40,000 km
tJ ithin one day it propagated over the entire southern half of
Levobe rezh’e and a portion of Pravoberezh e, an area of 25 0,000 kim
and it remained in this territory until 8 January 1969 .

Due to the predominantly easterly wind , the dust sto rms propagated pri-
mar ily in a westerly direction. The speed of movement in this direction
was greater than 300 km/day , and in a northerly direction about 100
km/day. The main dust storm centers lasting from 4 to 7 days , were noted
in the centra l regions of the Zaporozh ’ye , Khe rso n , and Crimean regions .

The ir total duration was 20—60 hr , and in the Zaporozh ye region it was
as long as 100 hr . It did not exceed 10 hr only in isolated portions of
the Poltava and Vo roshi lovgrad regions.

After a one month i nte rru pt i on , the dust storms started anain in
February 1969 . They reached their peak developr ierit in the periods ~1~ 12 ,
1 6-10 , and 23-26 February , prona gating nearl y over the entire
Levoberezh’ ye, the Crimean , !fl kolayev , flnepropetrovsk , Kirovn cira d ,
Cherk assy, and Kiev regions. The total te r r ito ry  cover ed was irei t e r
than 350 ,1)00 k m .

There was near ly no snow cover in the eastern and southern ! ik r i ine betere
t he February dust storms began . In individua l spots there was a 2-3 cm
th ick snow cover. The top soil layer was dried out consid erably by the
January dust storms (in areas where there were no depnsit~ and snow
cover).  Therefore , the dust storms were reneij 1 s i i u l  t i nieLe ~ly mi t H t
iii i’ei~ e in the force ~ 1 the w ind.

~R7



Unl ike the January dust storms , the February storms propagated toward the
north and northwest. The speed of movement during the first 24 hours was
about 300 km/day , and during the subsequent days it decreased to 200-250

• km/day. The character of the ground layer and the conditions under which
the dus t s to rm s were fo rmed i n Janua ry and Fe b ruary were s i m i la r ove r a
la rge terri tory .

Alto gether , in February , 10 to 17 days w i th dust storms occ urred i n the
Levoberezh ’e steppe zone and 2 to 9 days in the rerna ininq renions (Fig .
3).

The total durat ion of these storms in the Zaporozh ye , Vo rosh i l ov gr ad ,
and Poltava regions exceeded 200 hr (Fig. 4). Over the remaining ter-
ritory it varied from 50 to 200 hr . The max i mum du rat ion of one dust
storm was four days in the Voroshi lovqr ad , Gulyay Pole , Uikopol ,
Armtemovsk , Ko mi ssarovka , Dnepro petrovsk , and Kha rkov areas .

The weathe r cond i t i ons i n Fe b ruary 1969 dur i ng the dust sto rm s we re
hi ghly variable.

‘lur inn the fi rst period (8-12 February 1969), an t i cyclones and weathe r
without precipitation with air temperatures from -14 to -20° C were domi-
nant. The relat ive humidity fluctuated between 50 to 90 percent.

In the subsequent periods , dur in g wh i ch the dust sto rms develo ped due to
an increase in cyclonic activity over western Europe and the Black Sea ,
snowfa l ls and s now storms accom pan ie d by dust sto rms we re obse rve d in the
eastern Ukraine. In the snow drifts , the snow was mixed with dust and
the air temperature increased to -4, -10°C and higher ; however , it re-
ma ined negative . The relative humidity also increased to 70-90 percent
and above .

The synoptic cond itions under which the January and February storms orig-
inated were characterized by the stability of the processes and by marked
similarity . Quasistationary anticyclones with a pressure at the center
exceed i ng 1 040 mb , mov ing from the north or northeast occurred above th e
central or eastern portions of the European territor y of the 1558. Above
the Black Sea , a slowly mov ing depression occurred. High barometric
pressure gradients (4-7 mb /lOO km and higher) were formed under this dis-
tribution of barometric pressure centers above the southern and south-
eastern Ukra ine, increasing , the force of the east and southeast wind. A
stable wind in these di rections was observed up to an altitude of 16 km
and the dust particles were raised to an altitude of 2 k i i . Very large
masses of dust were carried by this wind over oreat distances in the
western and east-west direction. Settling of the dust was noted even in
Sweden.
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Figure 3. Number of days with dust storms in February 1969.

Key : a . Wisla ii. Siret
b. L’ vov n. Odessa
c. Pripyat o. Danube
d. Dnepr p. Char kov
e. Kiev q. North [‘)onets
f . Vinn i tsa r. Dnepropet i ’ov ~ k
g. Cherk assy s. Don
Ii. Dnestr t. Desna
1 . Prut u. I)onet k
k. South Bug v .  Sea of /\ zov
1 . kish inev w. Black ~e ’i
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Figure 4. Total duration (hr) of dust storms in January 1969.

Key : a. Wis la in . Siret
b. L’ vov ii . Odessa
c. Pr i pyat o. Danube
d. Dnepr p. Khar ’ kov
e. Kiev q. North Donets
f. Vinn i tsa r . Dnepro petrovsk
g. Cherkassy s. Don
h. Dnestr t. Desna
i. Prut u. Donets k
k. South Bug v.  Sea of Azov
1. Kish inev w. Blac k Sea
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Ment ion should he made of the fact that du ri r~i the intense dust storms
stud i ed ea rlier in 1946, 1951 , and 1956, approximately the same synoptic
processes were observed.

In al most all cases the ant i cyclones moved fro m the nor th east or east and
stab i li zed above the easte rn regi ons of the Eu ropean USSPS. The p ressu re
in anticyc lones was 1050 mb and higher. Cyclone activity was observed
above the southe rn seas . The synoptic processes in 1946 , 1951 , and 1056
were of shorter durat ion and less stable than those in 1969 .
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Just S tornis are a frequent phenomenon in deserts and s ei;il ar id lands ; they
a lso occur over steppe areas in a dry pen od. Sand s to r;ns ar a par t icu lar
insta nce of dust stor iti~ .

Dust storms art ’ produced by winds w i th  speeds in excess of 8 rn/ sec . A
mass of sand and dust is raised from the s urf ace of the earth , wh i oh
sometimes causes such signifiCant atiiiosphe nic turbidity that it is
impossib le to d is t ingu ish  objects at a d is tance of a iew meters. During
a dust stor m , the hor izontal visibility is usually not over 1000 in.

The dus t ra ised during a storm , in the fo rm of yel lo m or r dd ish clo ud~(depending on the color of the suspended par t i c les ) ,  spreads to a l t i tudes
of about 500 ni; hut, in m d i  vi dual case s , it can rea h 3— S Lii . “ f t e r  the
end of a dust storm , the parti d e s  of dust invo lved in the s tonni rental ri
suspended in the a i r, i n the form of a f ine powder , which ntduo ~~ visi-
bi li ty to 10—1 5 kin and , in individual cases , to 3—4 km . Ilowe v”r , the
greates t quantity of partic les is transported in the layer of air adjacent
to the gro und. According to the data of P. S. Zukharov [1], in ~. eii tra l
Asia , 7O,~ of the dust and sand raised from the earth is transported at
heights of up to 5 cm above the surfa e of the ground at a ti in d sp~’J of
11 mn/ sec);  i .e .  , it is as though the parti d e s  of sand were del f t  lug .
It is no accident that a desert landscape w i th  sand dune’s is si l o lar in
appea rance to a sea frozen in nidw ave .

Usual ly , the length of a storm varies front a few mi f lu t t~ to 1—2 hours ,
but dust s torms can sometimes las t  2 —3 days and i lore  w i thout  a I i  aL
during a pro longed , s trong wind . The wa s t favor able t i me of day for
their devel opuient is the dayti nie hours , I . e. , the tim e when the ml md~ pet ’ )
reaches the h ighest va lues.

The dai ly course of dust storm frequen •y in the Lake Chad a r t  during
the dry season , taken from the work of Lkha rt [4 ] ,  is reprodu ced in
Fl g. 1 . The fi gui’ sho w s that about 4/ 5 of the tota l IiUI l e e  of J u t
s torms recorded occur durin g day light , from 6 a .i i .  to 6 p .mim . The
greatest  prohahi ii ty of their devel op i i t nt is at noon. The s mit ’ da I v
dis tr ibuti en is observed in the d e s e r t s  of th e USSR [3 ] .
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I
The largest number of days wi th  dust s tun ’ s is noted in the dr iest  des et
reg ions of the tropica l belt w i t h tr~idew ind c i rcu la t ion , tihere strong
winds caused by the passage of fronts are noted frequently. Regions
where dust stor rnm s are recorded on more than 20 days per year are dist i r t -
quished on the map hv cross hatchino . As a rule , t hese are the inner
areas of the largest deserts of the worl d , namely ,

a. The northern and centra l part of the Sahara , c h a r a c t e r i zed “v
the maximum numbe r of dust storms at the Pin ~a 1a k (I tT ) and Larqea u (40)
s ta t ions;

b. The deserts of the Arabian peninsula , wi th  the P,ada nah ( ‘11 )
and the Riyadh (54) s t o t ion s ;

c. Tar desert . Dalbandin station (29);

d. Gohi desert , Ansi (120) and Lanchnw (46)  s ta t i ons t

e. Tak la  (lakan desert , Kashqar station (25).

Em i t  the point of v i ow of develop ment of dus t s torums , there is cons ider-
able interest in .~ustral ia , the underly ing surface of the soi l  of w hich
is predomi nant ly desert. Loewe [5] indicates that dust s tun ts tn , noted
in aln ios t the entire tern tory of A ustra 11 a , with the except ion of i ts
southwes t extre i;n ty and the \rnheiti Land and Cape York peninsulas loc a t , ’J
in the north . The province of Mallee, in the northern part of ow t r o u t t i
Jal OS (approxi ate ly at the intersect ion of 30’ S lat i tude a r id 140 [
lom j ~ i tude ) is subj e~ ted to dust sto rnm s im most o f ten. The iean n u t : ’,’ of
days w i th  dust stor ms , obtained fron t the com :m bi nod data of s ”v n i l  s t a t  ions
and in two d is t r ic ts  of the country , art present d in Tab le  1
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The number of dust storms over the populated arid regions of the world
has incre ased noti ceably iii the past decade , because of plowi nj the
vi rgi ii lands and unused land. Thes e are the so—ca l l ed  b lack s tono’~.
T re increase in storms in the Great Pla ins of the USA can be c i ted as n

‘a t  plc of the i m ic rease of such sto r rti s . Here , in three s u i t ’ se asons
(f rom ri 1933 to 1935) ,  22 stor ms occurred , in place of indiv idual  occuer nces
ear l ier .  As a result , the upper layer of soi l  was removed frui t e ’ t , m i ” i v ’
a reas , equa l to many thousands of square k i lomn eters . Dust s t a r ’ s  am ’
I ncreas’i m ig in the populated areas of Chi na , India , amid Aus t ra l i a  becau s e
of p low ing the land.

Dus t s tor i’s usually have speci f i c narti es , depend ing on the p lace of their
fo rt :at ion: in A lger ia .  she khel i ;  Tun is ia , chy ly; Morocco, shergi ; Libya ,
gh ib l i ;  UAR , bhra :sin; Sahara , dshan i; and the Sudan , haboob . The it a l i an
ra te of du~ ty, dry w i nds of the deserts of Af r ica  and A s i a ,  s inoc ’o, is
used f i r  ueu f ly in the l i terature . In the coastal deserts of the Persian
Ju lf ec 0 i o t i s ,  red and yel low dust storms are w idespread , sho als and , on
the southern coast of ‘m ai n a , bel ats. Dry , ho t , dusty winds oven the
Ganges Va l l ey  are ca l led nrunchins .

The d is t r ibut ion of dust stor ms during the year is usual ly ‘t e l l -def ined ,
iii th periods of taximu i l ami d ml nit iui.; develop i t r ent.  The nrap-di agr a i’ l  is an
ill u’~ tra ti on of t i me am inua l course of dust storms (Fig.  3)

In an exa m inat ion of the annual course of dust storms ove r sem’ri ar id
lan d s i should he remembered that the course is detenr’mi ned predo nmj nantl v
by the va n ati 0mm of pn’c i pi tati on , and secondari l y and only during the
dry period by winds of considerable strength . The annual var ia t ion  ove r
the deserts is deten te )  ned only by the d is t r ibut ion of iii ndspeed .

The frequency of Just  stor is in Se i ll arid “ t i  ons is represented by the
d i e ; r ’ a ’ ss  of t i re fo l lowing s ta t ions: Fort L a y  and 5 beche (Chad) , ‘ low
Je ihi ( l i rdi a) and Si ch a ng (Ch ina ) .  The graph shots . that , wi th  the onset
of the mdi fly se ason (from tm May to October in bed.  from i m Ju mr” to lO p t, ’ ti er
in m d i  a and from Apri l to October in Southern Chi na ) , the nu;’iber of
dust s t n  s d,’(, nees es sharply to total di sa ppea rance. di th the begi mini n
of the dry season , the stor ms gradual ly foni I aga in .  The ‘ t a l l  r u i n  of
days w i t h  di m s t s tor ts in the hottest months usua lly is not oven fo um ’ .
Thus , the ~ht ngt ’  of seasons , even wi th m lat i  v’ ly low total  annual i i”  —

c ip i tat ion ( ‘ Lld-300 inn ) , IS favorable to m ’ , , ,, ov ’ ’ m ’ y of the sai l stru t o ’t
and anchu nin I of the ‘ o i l  by plents . In con e ’ ’ t i on  w i t h  th is , the ‘ i u mi , r
of dust s tor i i’ d o n ’ t ’  es .

In the des er t  reg ions , dust s tor m o r i t  ii every m o n th. A v ’ ra it ’ v i l e ’ ’
o bta ined t n ’  o i s ~ rvat i r m ol  date over pi’ edo ’ i  nantly n” ‘nt , ‘ ,rn r ( ‘ v  r
a pe r i od of about 10 yrsmns , es p t for China , ‘ ‘ hem ” ’  f t r ’  p r i e d  is 4 ye a r
a,., 0”. ‘~n t H in Ta ttle 2.
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Fi ’ ,ur e 3. ‘ , it iu,u l course ,,t~ t urtLe’ , ’ of days w i t h  dust sto rn s : ‘ 1 t i L t  and A s i a .
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1. oct Fla t  tet ’ ’ , 20. Iieershet’a
5. A l (tut ’J,t t , t f t  2 1 . tad ’nnah
6. kin s~ 1a k 22. i. t . t
7. i t t  [I le rtne 23 , Kt va , t l i
ill . ‘ ta r  . 4 . ,LjJ ,ta
‘1, T e ssalit 25. PoLit e :

10. I ,n r e t  u , ‘ f~, La ‘rho,, r
11 . A ’im tde’ ; 27 . Ch atr :’ of t
1 2. At ,,,’c tt’ 2$. f r
13. I ‘ten t ilt s 2 1 . I t oni :
14 . n e  t n t  t :~~i~~’ o ; -  30 . thu 1
15 . t I p i t t t t c t t  31. Nt’w Delh i
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The data in Table 2 shot ’; that in the ~lorthern lemi sphere the i::a’ ,i u -i

nu ber of days wi th  dust storms occurs in t i e su mim m uer and the c i t i ‘lu

number in the winter .  This di st i ’i bu ti on is expla ined by the develop ment
of cyc l un i c  and turbulent ac t i v i t y  above the scorchin g plains of the
desert in the sui ’ t t : t t t r and , on the other hand , by eeakening of the a ir t lo m’ i
above the cont inents during winter  due to for , at ion of’ stron g ant iry-
clones . In indiv idual  cases , dcv i at ions f roi~n the tim ne of onset of the
extne: ’ e v a l u ’ s  is possible, owing to the d -v el op nn ment , for exa in ipl n ’ , i n
winter , of frommta l ac t iv ity icci’  the coast or t rad e t i nd  ci r ,ulat ion ~l’c ve
t he land.

a
There is a defi ni te correlat i  on between the fi’ ’ c~u icy of days wi th dust
s tortes and s trong wind , which depends on the s true tur,: of the soi l  sue-
face (a windspeed of over 16 ni/ sec is accepted as strong i n  fo m’ -ii In

- (j u nt n i  es) . In part icular , in the deserts of th~ . le s t m rn Sahara , t h e
nu her of days ‘.‘;ith dust StOnes IS less than the nut her of day s w i th  a
s tn ’on-~ wind , s i  mic ,L’ c lay , gravel and rocky so i l s ,  w i th  a t i t ’ c j l  igi bl e o n : —

t’:tit of ~r u s er t u ir l  e part i  d e s  , predonri natt ier , . For - ‘ U ~ in ’ , in
T n ’ s sa l i  t, ‘j . dus , w i th  dust storms and 27.5 days “ ith a stron g w ind ar
rn’ ,,und 2 in a year , on the avera ge . 7ons equn ’ nt l y , i t  call t’~that in this ri’ , i o n , because of the soi l s t , ’un,t ui ’c cha rac te r i s t i cs , du s t
5 toni ts ros e li t Li ti rig chara ’_ teei st i  cs , only i i  th i’t i nds poed ’~ ts r  rr ’edi nj
16 mit / sec.

In the deserts of the lonth ’ :ert ar id Centra l Sahar a , as i’iel l as of ‘ ;um’ tb ’ n ’ ’
C h i n a , where the so i ls  are sand y lou:t ~ and light with ,idt E s t e e ’ s  of
b ess , the eLi -bee of days i;i th dust S to re’s. es ,c eds the ne ’ t e e  of do ,’ -

w i t h  a strong wind.  ‘Thus , for ex uI : I) t le , at Largeau s ta t io n . th e e’ are
39.6 days per year w i th  d i e t  s te n .e  on t i n ’  a v ’ ’ e a n j t ’ and ‘4 .5  w i t h  a s t e c t i ’ ,
mind and , at ha shi gar s ta t i  t n , 24 .5 ant i 1 5.e days , t ” ’ sp e r t i v ’ ’l y.

In the Libyan and A ra b ian des ert - : , w h i c h  ,in~ S i l l ) ’ ,’ and in p laces , no I .
the rat io Lo t i tue n the phenomena being consid ~~ d is  c lose to 1 . The
v a lu e s  by s tat ion ’ , of the UAR , in, :,ent -d iii Table 3. a r ’  an s a t ’ i t ’ l n  ci
their a Ir ,’es ,e nt .

TABLL 3

FRL J i , li ,l,CY OF DAYS I lTi l  DUST ~T- hfl”
1711) ST -l i I 6 .11 , : , I AR

d o .  u t  I l a y- , - 
dii . f 
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S t a t i o n  
- ‘1 1 th ‘ ‘- f SLor ’ ~I ‘,‘li t h d t e n t ’ t E n d

di di’ barra ni 3.8 3.4
‘ t ’ r s o  ~,it rei n 7.0 7 .e
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The nuiiiben’ of days wi th  a dust st o rm i ri any month c ur ls idem ’ed Se l ld l ’ , ct c l ’ ,’

4 e n d  for the ent ire yea r can change signi fi cant ly t’ eo : : year to ye a r . ic
ca lcu lated root mean deviat ion , Si~~ I’l,1 , for ~J u J y  was 2.0 it the /\oulet . ‘ .1
at the ‘lessa li t amid 2 .7 days at the Largeau s ta t ion s  , sm ith respec t to  the
r ica n mon thly values of 2.4 , 1.8 , and 2.1 , re spect ive ly .  The - s a m t i l e ’ .
presented show that the cu,:ff i ci ent of var iat ion , c~ , of the d c ’  ‘ ‘ n i t  tr i ter
considerat ion reaches 100 . and snore ; i . e. , in sep an ’a t e ye,i rs , i ts  value
iii d i f fer  fromu the mo an value over many yea rs by 2 a i d  ‘~v - n  3 t i  i I t ’ 5 .

b note that the approach and d tm v t l o p r : t r ,rmn t of dust st e n- ’ ’ has an ,:str , ’ i ; tn-l v
depress i mm li e f fect  on t ile stood of a person , a lth uu ih these s t e  n’re’, an not
as da ngen ’ous dL is custo mari ly co ns id tm ’ d. Ca p c— ho y  [21, a native 9f
France, In gathering material  on the c l imat e of tlit,: Sahara and in tr,n v ’ ling
much over the desert , asserts that dust stoninns a r ’  easy to tol ’r ,nte and
that it is suff i  cien t only to have the pat ienc e to ;‘mai t them out , “t r ipped
up in cloth or shelten ed in a t t ’ nt .
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Bova , N . V . ,  1957 , “Dust Storms in the Tr a nsvo l ga ,” Meteonol . G id~u1
(Len ingrad), No. 12 , 29-31 .

Dust storms in the Transvo lga destroy the soil cover and can da m age agri-
c u ltura l crops , especially in spring.

At the Al l—Union Congress at the Soil Institute inn . ‘
i

’
, V. Dokuchayev on

the problem of soil erosion (12 - 16 Dece m ber 1955) , it was sE ,~~t, I that
recently, new centers of wind erosion had occurred as the result of
continuous plowing of sand y and sandy -lo am ni soil in arid and semiarid
regions [1].

Dust storms occur when there is suf f ic ient  inindsp eed and when a consider-
able surface of dry soil is not covered by veget ation. Since the coniposi-
tion and structure of the soil is not unifonm i and tile degree of vegetation
cover is d iss imi lar , in various weather condi t ions , there are of ten dust
storms in some regions , not necessar i ly  e i’ ihracing the whole Transvo lga .

According to observat ions made for 20 years (19 36 - 1955 ) ,  in tine Transvo l ga
regions of the Saratov d istr ic t , dust stormnns were noted year ly ;  but the
number of storms , the intensity , and other inneteonologica l i nd ica tce s  var ied
considerably from one year to another.

On an average , d u r i n g  the  yea r  there won’t’ s pi’,ro ’.’ ’h ‘n t ,el v -i” da ys and in ,t ’v
years up to 13-15 days wi th dust storn rs (Table 1 ) .  Dust s t t , n l l s  we re ‘i-

countered less rare ly in spri rig and autu emmi than in Su ’ llI : : , ’r .  Accordi  n,j to
calculati otis over 20 years , dust s tor nnms appeared oft en in Pu uch ’ ’v in
dn$ teiilbL’r , apparently because of local features . ‘l~~t ,’n f rom V ’ r s h n v
and Sarat ov show s that dust stor mi ns did not occur there . In a dry
Septembe r , there can be m any storms throughout the who le  Transvo lg a .
According to N. S. Teo nnikova [2] , in the Sta l ingrad d i s t r i c t , the greatest
probabi l i ty  for dust storm n s is in the sun’m ’nen .

T A B L E  1

NUMBER OF DAY S WITH DUST dTC nk ’° ’ ,

J 
For A pri l-October by ‘l:nth

Sta t ions  
J 

Avera ge 
~~~~~~~~~~~~~~~~~~ 

rni n r  St , v ~i Ur Jul ‘,
~~~“ - .1~’i: ~~:7 1

Pugachev 5.5 13 0.1 0.4 1.2 1.1 1.1 1.5 0.1
Yershov 4.9 14 - 0.6 1.1 1 .2 1.0 0.1. O.~Saratov 2.9 7 0.1 0.2 0.~ 0.8 0.5 0.4 O”
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For the Transv o lga , the warm season of the year is , :b m , i n ’ o c t n ’ ‘i :‘n’ , l I”.’ acom in paratively s ignif icant daily range of tem imperature , rola C i v e  hu r i i ’ t i t v
and w indspeed. According to the meteorological condit ions , dust storms
most often occur after nnidday (between 13:00 and 19:00 hours) ,  they begin
less frequently between 7:00 and 13:00 hours (Table 2).

TABLE 2

THE R E C U R R E N C E  ( i n  ,) OF STORMS AT ; ‘ “ IDUS
______ 

TIMES OF THE DAY AND THEIR DURATIO N (hours)

Recurrence Li ur ation
~~
--__ _ _ _  _ _  _ _

— — 
H o u r s  J ~p~ i i -Oct o be rJ By month

Stations 1—7 7-13 13—19 19—1 Average rtu ~g,,J ’ tnv 1 t n  ,lul Am m i S t ” ’
Pugachev 1 43 47 9 7 . 9  7 .5 1.5 0.9 1.2 202 2,°

• Yershov 1 41 53 5 1.8 7.5 0.8 1.1 0.9 3.2 2,3
Saratov 0 33 60 4 1.3 5.3 0.~ 0.7 0.7 1.4 2 ,b

The average duration of a st n r ’i I is 1— ? hours ; t n ~’i a n ’cIs au t ’i~ n t , the (lu ll i i i
often in c reas es , mainly because of the drying up of the upper soil level .
In  a nun ober of cases at Yershov and Pugachev , dust storms sometinnes lasted
for 6-7 hours (Table 2).

The mont hly data on the recurrence arnd dura t i t l i of dust s I nr~ns n ’ n es t  i’’
consi te red as hein’i a pproximat e , s in e a cemr r , i te  d ii , n  ne st a period of itt-
v n ’ st i q at ion of longe r t h a n  2~

) yea rs .

Dust storms are closely l inked wi th  dry weather and espec ia l l y  w i th  J~’vw inds. In Yershov 67 and in Saratov 50, of the dust stori es were n’eq isu ,’red
in days when there was a dry wind or on a day directl y after a dry w in d .
The remaining storms occurred in dry weather , but without dry winds.

When the re is a dust stor nri , the weather is a lw ay ’ . dry (Tab le  31 c nn cr
ave ra ge , the relative hum i lit y ~ f ’ the t i n ’ in Y ’ nsh o v  t n t  P n ; ; i’ ‘ i ’ v  - n ’ .
30—33 , that is , 11— 1 3 lower than the long -ten ’s: n c ’  n i ’ ’ .

The windspe’ed dun inri r l tm ’ , t SI  : ‘ l ’ t ’ i ”, re ac n ’ ’ , It n’ i m s w  , p’ ‘ ‘ t E e n  I In ,’ 1 m m — I ’ m , ’ ’
ivel’a ’ l r  sp ot l v  7-3 rn/see ; o ! t e n  ~ii ’  w in , )  j r t  ri’s’ , ”. ‘ 1 7 _ i  n’ ‘s~~ anda bove . The wi rid in ”’ ’ I i n n  ‘ t en nt n dus t s i ’  ‘,: ‘ , , n i  tmn ’ Li hi I 1 1 1 1  t . Hi at a l l
s ,m l ions It n ’ n ’ ’ .’cis nm , c ’ v ’ i ’ w lmn ’ l m i m n q  t u t : ) ’ ’ ’ ’  o f  s e t  I, i’ ,in ,ts , ‘i’,’ ’ r S i c ’: - ’’
n tn:i erred w h ’ m  there ito s a wi ~n )  e n ’ ’ ’ ‘ i n ’  nor ’t n .
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The average m axi nm numnn temnnperature during dust storms for the whole wani~
season (from April until Septemmmber) was approximatel y the same as the
average mn axi nmm um m n te mniperature of the air for  July (27 -28 degrees C ) ;  i. ’ .
dust storms were accompa nied by hi gh air temmi per atures.

I~ TABLE 3

W E A T H E R  D U R I N G  DUST STORMS

At 13:00 Hours 
_____

M,t \ Et ate Tern -
Average Rela t ive Prevai l ing perature of
hbu mnmi di ty of t he Average “i nd ‘i nd . 12 4jr

Stat ions err ( ) peed (m/sec) Di r ection (1 , n ,  C ’n

Pugachev 33 8 l’S1~ lb . 3
Yershov 30 8 SSI~ l;-,.3
Saratov 36 8 S ~6.7

Bib l ioqr’~nphy

‘ ‘ I r iporta nmt prohlemns f i n ’  soil s c i e n t i s t ’ , ,’’ V , ’ s l m i t  ‘\~ ‘ I . ‘L~~i i 55S’l ,
‘t nt . 11, 1 n15~

’, ‘ -— —

2. Te ’ i nmi kov a . N. S . .  “Deb t  S t , m n ’ i ’ t ’ . in t i m ’ 5 , o , n t  \ d i s t r i c t  .“ ‘ “  ‘ “ ‘ ‘1 .
O r  ~t n ’ In 1 ., No. 1 , 1 ~55 -
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C b irkov , Y e . 1., 1 1 7 1 :  “Frequency of Dust Storm’is in the IiSCP , and the
Poss ib i l i ty  of Predict ing their rorm ’mation ,” ~,~,g~,y,j~,id ro m’me t’ ’ on ’ol .
Nauch .-Issled . Ts entr ._ SSR ,j~~~,,cow), Jo. 69 , 199-1 19 .

The study of dust storms began in Russia at the end of the 19th century .
Since 1936 , systenratic observations of this phenomenon were organized into
the network of m eteorological stations of the USSR Hydron ieteorological
Service. Meteorological stations record the duration of the dust storms ,
the speed and direction of the wind , horizontal visibility , and the character
of the damages. The analysis of data obtained frommm dust stornn observations
and the comm nparison of these data with data obtained from soil humidity obser-
vations and ‘the character of the vegetation made it possible to deter m ine
the causes responsible for the ori gin of dust storm s and the di stribution
of the frequency of occurrence over the USSR .

Dust storms are one of the most dangerous meteorological phenomena threaten-
ing agriculture. They originate from both natural and anthropogenic factors ,
and they are frequently related to agricultural farming which is not suit-
able for the given climate zone. USSR steppe zones and a numm iber of forei gn
countries have been damaged by dust stornms . The strong dust stcn’ i’m s over’
the European territcry of the USSR , which occurred in the spring of 1892.
1928, and 1960 and in the winter of 1969 , covered huge territo ries and
caused considerable blowing of soil , dam mm age to crops , and drift on r-oads.
Dust stornni s occur much more frequently in isolated areas in the steppe zone.

The origin and development of dust storms are caused by a number of agroi”ete-
orolog ical factors , including a strong wind (greater than 15 nn sec 1 ), dry-
ness and dustiness of the top soil layer , the absence of or only a sparse
vegetation cover in fields , arid the presence of wide-open spaces . Usually
dust storm s occur when the relative humii idity of the air is less than 50- . .
In a number of cases , the relative hunnidity drops to 10 . (in isolated ar°as
to 20 - )  causing dry winds in the summer. In winter’ , the ,iL ’cve- s’enntio ned
factors include the absence of a snow cover , an 1~ e ei m ’ d , slight cem ine nting
and freezing of the soil to a shallow depth.

The set of factors mentioned occurs in steppe , sem iarid , rnnd des ert cone ’ .
The northern extent of the dust s t o r e s  coincides ba si a i l s ’  w i t ”  till’ b~and-aries of the steppe zones along the line Kis hinev , Polt av a , Bel gor’od ,
Kuybyshev , Ufa , Che lyabinsk , Ta ra , Kei”e rov o .  Isolat e,) dust s t c nn ’ i” , n ”n te~ ’~
also occur in the valleys of eastern Georgid and i ’ th e ‘,:‘e !, ,ni ~sn ned
Ch~nkas skaya steppes.

In the steppe zone on the European t e r r i t o ry  o~ the USSI~’ , t h e  ‘ V f l c , L t i C
conditions causing dust storm s ori g inate during the n ’oen’ i ” t’nt Ot
antii~yt,lones fr - ti ” the northwest to the southea st , w i t h  n ’  s ii ”ultane ous
fornnation of cyclones in the Bl , eJ d en reg ion. Tue most v io l e t dust
storm s observed in 1092 , 1920 , and 191.0 wi re lu ~‘:“ ,‘ ,t in I h ~ rC s n ’ ”  ~ - 
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the synoptic s i tuat ion described. Dun’ iog the regenerat ion of the ant i -
cyclone and its slow movenment , strong winds causing dust storms m ay last
a long time as, for exa m nm ple , in January 1969. The winds ori ginating on
the anticyclone periphery are characterized by a l ower relative hut :~idityof the air causing rap id drying of the top soil l ayen’s .

Dust storms arise most frequently in the spring , when the tcrce of the ’
wind increases and when the fields are unti ll ed on the vegetati on on thenn
is still in the early stage of developm mment. Strong storm s also occur’ in
steppes toward the end of sumomnier , w hen the soi l  is dry and the f ie lds  ar ’e
tilled after the early spring harvest. Winter dust stonn mms are a com”para-
tive ly rare phenomenon. The most violent dust storms occur- i-ed in the w inter
of 1969 (northern Caucassus , eastern Ukraine).

Top soil l ayers begin to be blown when the speed of the wind is 8-10 m sec~~.
Soil particles are torn off from the surface by the wind; and th~ l ighten ’
part ic les carried by it in the forno of dust over great d is tances , whi le
heavier particles drop, displacing other soil particles that are drawn into
the moving storm , as a result of which the blowing soil has a chain reaction
character. The blowing rate of the soil  is proport ional to the cube of the
windspeed. For example, when the speed of the wind increases fro” ’ 12 to
15 rn sec 1 , the blowing rate of the soil (erosion) increases alm imost by a
factor of 2.

When the force of the wind decreases while it encounters obstac les  ( forests ,
buildings), the heavier particles drop, fo nnmm ing ear-th deposits. The lig ht-
est soil particles remain in the atmm nosp hene in a suspe nded state for’ a i on , :
timmne . Therefore , v is ib i l i t y  and i l l uns inat io n deter iorate durin g dust Ste ’: .
Sun rays can hardly transi llun n inate the dust screen . Thus , in 1002 , the
dust which had risen on the northern Caucassus ter’ritory and in the Ukraine
spread toward the northwest to the Baltic reg ion. Dirt showers fe ll in
Finland , Denmark , and Germany. The sa n m me phe nonmmen a wer ’ e observed in the
Ukraine and in the northern Caucassus dur ’ing the str’onq snow s t o r n ’ i ’  in the
spring of 1960 and in January-February of 1969. The heig ht of tile dust
deposits near obstacles was 1-1/2 in .

The drying of the top soil layer , enhancing the for’niia tion of dust s t e e n ’ ,

begins in the steppe zone in early spring. In 50’ of the tears , t i le  soil
layer dr ies to a loose S t a t e  to a etep t n t  of 10 c mi ‘ ‘ t o n e  ‘~t ’ n ’i 1 30 , “ umi t h
of the line Kir ’ovogr ad , Dnep n’opetr ovsk , Voroshi  le  v t n ’ ad , V o i gognad
10—15 April to t h e  s o u t h  o f  th, ’  c i d e s s a  , N i lo l  ayevs r ’ev ~n , ‘ O t t ‘ ‘~~~~ ‘‘ k - ,
Zaporozhskay r and ko- -~t n ’ v’ .kay~n en ’ qii nmm s; m e t  tow a rd time end of i’~un Ii , ‘

north and northeast Krasnod a rs k and St , i vn ’ t Oni l pru vi i~~ ,’ ,,,iO in ISOI

areas. In i r ,d iv i e t ua l  years (10 of the u~t~~l nonnl’,’ r c i  s e a r s ) ,  t h is 1,,vn ’
dries to the loose s t a t ~ ’ 10 to ~‘0 days earl len t” ’n 10 e e l i t e ’ s  i ’ i , ’ rn t  ‘ ‘ n ’ , ) ,
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In westen-n Siberia , in 50- , of the total number of years the soil layer
dries to a depth of 10 cnn before 1 Jul y south of the line Chelyabins k ,
Kun ’gan , Tara , Novosibirsk , Kuznetsk; and before 20 May , and in rtorthe n-n
Kaza k ims tan.

Since the force of the wind in the steppe zone increases in the spri ng.
conditions for the fornmation of dust stor mnms are created durin g the dn ’yi: e
of the top soil l ayer . The fornmat ion of spring dust storn ims is also enhanced
by the fact that large field areas which are being prepar ed foe  spring
sowing are still in the until led state or are only partially shielded by
sprouts .

The dust storm zones on the territory of the Soviet Union are classified
on the basis of their frequency distribution throug hout the year. On the
aver-age , the nummmber of dust storms per year varies within wide linmits; t i t e
sni ma ll est nummmber occurs near the boundary of the steppe zone , and the largest
number occurs in sand deserts.

The average number of days with a dust stor mmi over nnany years is entered on
Figure 1 . * The fi gure shows that the northern bounda ry to wli ~ h the dust
storm m ms spread on the territory of tne Soviet Union (on the i v e r n q e  1 day
per year) coincides basically wi t im the boundary of the stel’t ’e co ne a lu m n i
the line Kishinev , Poltava , Bei gorod , Kuybyshev , Ufa , ChelyaHnsk . Tar a ,
Kemerovo. Individual dust ston’nm center’s also occur in the va ll -’ ,s of
eastern Geor gia, the Azeeb,i i ion and Khakass k,,va steppes and in t i ’
Tuvinskaya Autonom :nous Soviet Soci a li st Re l iu hl i ,

The n,,im :t t n t ’ m ’ of days w i t h  dust s tonm ’ ms in a li ii’ pan’ of I I,,’ i ’ ~ n ’a i t i , i ’ t  ‘-.t ’ ; ’ t ’ ’
cone varies between 1 and 5. beyond the hound ani c ’s 1 t ” i s soni c , 1 t i n  2
clays wi tim dust storms also occur in som’ne i n n  ‘ I i ,’ ,’ , of the ti mliii I s ki vi
701 to ol rskaya a n d  Kievs kaya n ’ e ’ r i om i s  (on ii ‘ t i l t soils), t est  s t o n ’ n  :s w i t h  a
6— to 10—d ay recurrence rite pen’ yean ’ n, , t n n ’  on ‘ I ~ n ’ n i r m i nm ’  t e n ’ ’ i t n ’ t ’ m m  t en’
areas: southwest in the Od ess , ,  n ’ e ’ m i n ’ m i , in t in’ i’ n ’ m n t , ’ n m n  st n’ i ’ m ’ n’ r emions , in
the V n ’ r , nsh i  lov qn ad s ktvn n ’ e , m i , m n , a n t  I’ m, ’ f , m u n ’t h reg ion . w ’t m  ne 1n is 1 ,n n ’ ’ mn ’”t in
a re a , enc lm ’ mpass es the S , n , m t m m n ’ r m i  e t c  i n n s  of I” ’ ii k ,’l ,,v , ’v ’ ,l ‘ v i  a n t
k it  n ’ n ’ s , nmt ~~k , n v , m r’ ,’’mi ons , the m’ ies ter ’n i 7,,~n n n ’o ,’ is~ i v’, n ’n ’ t l i ’ m n  , a n n ) n p a n - I of t in ,’
:)m n ,~t ,, ’ ,t,, I n’ ,’vsksv ,i net ni on. 

‘

In the no’ ’’ h n ’ r ’ m n 1 ’a , in ’ , n s s m m~ s t n ’ t ’ t ’ n ’ a reas , t h e  n i b  n ’ ’ ’ ’ ’ l i v ’ , with ‘ l e s t  s l n ’ r ’ m ’ ’s
is t ’ t ’ ’ - “ ‘ i t t  - r ut  ly 1 to b ; in t hi ’ sn~~t m ea c t po r’t i n ,  ‘ ‘ tie ‘ s I c ‘ V ’  nt  n ’ , ‘ i i, ” ,
in t b ’  n” ’ b””s~ 5t rvro pn l ‘ provin c e , m l  is m ’ t nn ’ n’ tO ,, ’ 10 d ,iv s; , ‘1 m e  isol ,, ’e ‘

areas 15 to dO ‘lot’ s . In I t n ’  nn ’ nm ions hevon t I n ’  Vol cia , in t~t ’  t o t  qot i ’ ‘~~‘~~~ iv
n m ’ )  S,i r’ , t fo v ’ t ka va  n’ n’g ions , the mu i ’ ’ ’ n ’ n ’ n i t  ,I rvc wi t ’ : dim s ‘ ‘ Ii’ ‘r e  i n ,  m’ n ’ , n ’ ,, ’’, ‘i ,’ ’ ’

‘ ‘, I .e sc” i- , ,  
~~~~ ~~~~ ,em I’: ~Le~ ~ t ’ ’, ”t~ I .e I ‘ ‘ e l ,  ‘: - to,

“ t m ,  L.~~~k .m e, m e , ~ m (,i ’:,i, ‘,,‘g c~’o~ ~e ’ .cs c ’ “i ed c’ ’ ,~~, 1. C’:, ~: ‘m e ’  ‘ m ’ : a ’ “I . h ,
\ ‘ t .m ~.‘ nn , ’ e ’ ,t .
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5 to 10 days in a m’ .” ’ s t — t o — e a s t  d i m ”  ‘ d O0 .  In k,n .’akhs t ,ini , t in” t n ’ ,’ ’ t m m e mi cv
d istr ibut ion of dust st , in ’t :s is e x e e b t i o n a l l y  va n e,) . [cci with dust
S t e n n ’ t : t s e nt n s i ’ r v ec t  f’:’, none’ than 40 days per year at’ ,’ 1 oc iI ,~’em m e  t he C~nsp i i n n
r,” ,m i inns of t in’  Gui’ ’ v e v s k ,,,y,i neil ’’ ,, , in t i ne’ Anal n - il e ms in t i n ,’
,ii t t v m m t n insk ,my , r an d K:y l— Or ’d insk ,ny a n’e j ions , amid i n  the i ’ m ’ s t , ’ n ’ n n  s et :m an’id
portions o l ’ th,’ Ka ra mia nc l i nskov o is’ ‘j 0 f l~ In n an ’ t imn ’ n ’m i K~i , :a k hnsI a ’, , t~ e m iu ~
hen’ i ’ m , iaes  w i th  dust sI  ~ne: ::’: is ‘ t i ’ e , m t  ~‘ n ’ t O , , , 10 in ‘must cast ’s ; ins!  in
m d i  vi dua l areas , it is as mi ih as i-! .
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F’ iqur’e 1. dun~l’,’r nit  day’ ; w i t h  dust s t ,nn’n ’, ,n m m t u e ~n ’ m ’ i ’j
of  t he m a i n  t i Sd R a ’ m n ’ i c u  1 tunal m ’e ’ m i n n n i ’ ~

1— 5 i lavs k, ’v : a.  k t , ’t’
b. 5~~n a t  ‘C

(‘— I h d,nvs c . ~~ rd ‘ ,in
d . n- u’ , t anav
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CU L L  I , A ln ’ ; n- ” n ’ a
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Inn the southern ‘e n et i oni s of t he Om’ms k renji ‘i n , in t i m e  s n ot  bm ’ ,~est
h n l v c s i b i  rskaya negi aim , and in t O n ’  i’.’’’stern Al tai n ’ c ’ ’ -.’ i nce • t ie  num’m her’
of ‘ ) O y s  w i th dust storms va n’ ies hetwn ’ n ’ n m 15 t,; 20 , im md in isolated areas
en i n 25 .

The frequency distribution of dust Stor” s calculated separately over the
l9d4-1955 pen’iod and after this period (until 1965) indicates a consider-
able increase in the num mm oer of days with dust stor imms (2 to 3 t un es as
~rmy ) in the northern i,acakhst an reg ions and in southwestern Siberia.

This is explained by the absence of a natural vegetative cover due to the
“ass tilling of soils without nmme asures protecting the soil from wind
en ’oSiO fl (plowing without a grader , retention of stubble , etc.). In recent
years (1967-1969), the countererosion ‘‘ casures used on large areas in
nor~her ’rl Kazakhstan decreased the nummi ber of days wi th  dust st onm nns arid th e i m ’
duration .

For exam ple , in 1968 dust storms were observed on 20 and 28 April in th e
north Kazakhstan , Ko kchetavs kay a , Tselinogradsk aya , and Pavlodarskay a
n’,’m ions . in early June in the Kokchet avskaya and Kustanayskaya re ’m ions ,
mmmd ‘ ml 16 ‘ u m m e  in the ‘l’selinmo gn ’adskaya region . Loc al dust stot ’~- i ’~ were
ohserved in isolated spots pred omnn ina ntly in October and Novemmmher l’)h’~.The ir duration var ied predonni nantly f rom ’m 1 to 5 bout’s and only 0m m 4- -i tm un ,’
they covn ’ne” t the Pavlodarskaya , Tselinoqradska ya and partially the
Kokchetavs h ava regions where they continued for 10 to 1,? hours . T i m , ’ m m i i  —

her of days with dust storms in 1968 is mmm uch smi m a ller than the mmne arr ~nt, m i ” l ’,’e
over manl y years (by 31’) to ESO

Analysis of data obtained from observations of the duration of du st store ’s
shows that in the majority of cases short local dust storm mms are domn m inant
(last ing less than 5 hours , observed during dayli ght hours). In the
mnma jority of cases , the probability for a dust sto nmm m duration fromim 5.5 to
10.4 hours in dry steppe reg ions is 30 to 60,. The probability of dust
storms of longer duration in the zone in which they are mnnost prevalent
is less than lO ’ of the total number of dust storms in the mmnajority of
regions. A duration of dust stormir s which is gr’eaten- than 20 hours per day
is a com inparatively rare phenomenon. This is due to the diurnal fort - c’ of
the wind increasing during daylig ht hours and decreasing at night. The
probability of dust stormmms at different hours of the day is repr’esented
graphically in Figure 2.

The correlation between the change in the windspeed within 24 hours and
the intensity of the dust storm s is com nm parat ive l y hi g h , whi c h also a ppli e s
to the correlation between the num mmber’ of days with dust stormm m s and the
number of days with a strong wind , esp eciall y in the spring.

Th erefo re , the longest dust storms occur as a rule in the sprin g . The dis-
tn bution of the num rmber of days w i th  dust $ ton”mns over a year is hi gh l y
irregular and it has prinn iari ly a zoned cha rac te r ,  T b ’ cur e  e for’ the fr’e-
quency distribution of the number of days by “un t O is L n a r ’sc te , ’i .’n ’d by ui ’
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or two “~oJe~ . In the ‘ irs t case , tf le  i’ j si i’ iu:” n’u:”ben of dust s t o n e ’ s oc cur s
in the spn ’i eg ; and in tie se cu n -t case , toic ai ’J the end of sunlmi :er . This is
rel ,nted both to t he ’ d i s t r i bu t io n  u~ tn: e nu i ”-oer of days with a strong w ind
1)y’ : ”Li m t t n  and also to the c~ua r a c t e r  of the t :to i ct ~ v “ 1 , the pn’ecipi ta t ion
rey7”:e , and the cimar acter e’t tee ~n’c’~.nd surface.

In t o  2-h i ’s joe , the pn ’ e d o n ’ i n s m l t t e p e  of d~~ t StC- n ’: ” d is t r i b u t i on  by month
is a d is t r - ibut ion w i t h  two modes , the n ’ r s t  irax ’~- ’ u: u ,,~~ee i nq  in A p e i l — ”~y
(in the Cninmean n ’c ’n i it in ‘ ‘rd an, ! ~“ ‘ i l)  i’i l I ’ m , ’ so ‘ ml in ,hmne-~, i : usl
The f i r s t  maxi m mmu n m occurs ~! um ’ in g irten si f~ eu wind act i t ty in th ~ sp nin et
and ti le rapid dry ing of large till ed soil a icas . The second l” c n \l : l un: occur ’s
during increasing dryness t owsed the end of s eni o r .  T he sat e hsn ’ac t v ’ r c f
the di stni bution of the looSe r of days i i  tO dust stun”1s is obsere ’, d im ’ t he’
Stavropo l province , t i e  c h e c h e : o — i n g u s h k e e s  n~u t O n ’ u”~~us Soviet Socialist
Republic and in tee Rostovskaya and A strjkhansk d - a ‘c :i o i ls .

In the Krasnodar k province , the nn axiu’ui ri nun miber of dust ston’e :s occurs in
A~ i’ i l  whereas in the sor rier , dust storm s are observed only n’ar ely. In
t~ie Sout i ie n’ n regions of nest Siberia and in north Ka:a~ b ’ t ami , a unn i mmm o da l
type of d is t r ibut ion is pn’ed ot ’~i nant , w i t h  the nmax in ’ iu it ’ , oc co r ’t ’  i ng in ~~~~~ ,~0j
in somnne regions in May-June.

Wi :tee dust stone s o c c u r  infreq oen ti ’ , Their eec un’ r ’ence n’ ,nt u  in t O ,  south
Euro pean t t ’ n ’nito ry of time USSR is 1 to 2 ti es or’ lee s  ev e n y 10 years.

Li ten ’atun’e sources n”ent ion the win ter ’ dust stun’ s of 1005-06 dun ’ i ng whm I c
fro:” Janu a n ’y to rn id—Febr ’ uar ’y the f ie lds  un dcn th,’ w inter ’ crops were blu n t’
out to t r i o  J i ’ p t ’ m  of t in’ : till i no 1 ayen ’ by strong north and nor -t hea ’~t w i n ) ’ - .

attaining occasionally tine fun - ce of a hur n ie ,ine. In tine wint er of 1890—91 ,
the s teeing northeast winds . accomn pa r i ed by dni fts • caused c n’th a m id snow
shifts and destruction at c r o p s  over  Co Ol  Je ra b le  a r e a S .  In 1092 — 1193
black stormns we’~ C observed in 2u~ei”ber and J~~nu,,ee . B)on’,i rig Ce’ll wa s nlo t , ’J
in a nunniben’ of in ns w i t h i n  I ’ m , ’  l is t - ‘ed , mv , n ’ ’,’ ’, m ’ ’ n  m ’ ’  I ‘me n. lj m t , , ’ ~ ‘ ‘ 1 0 , 1_ h i
Just stornms lasting 15 to 30 hours p s s ’ eJ t ’  “ouc h t O n ’  south cc ” 0 i ’ a m i  t e n ’ r’  - -
tory of tine USSR in ~‘ anucn rv iOe”( and Ja r :,. “y  li e 5 .

The January and February l” e’9 dust S t e ” - . -~~ ic ’ i  c ’  ‘ re d a ,,‘ mi s id c n ’a t ’ l e
part  of the U k ra i n ’  , the nor’thern Cau c as s~ 

, . a n !  t’ N i  cho re , ’  [oeol : h ‘ C e ’
w ere the longest , m nmost v io len t , and d : ’ -t l ’~ L t i  c~ ~~~ a l l  w i n l t , ’ r- du’~t stor ies
w i thin the last 80 to 90 year ’s. T h a i  r’ or io i ”  a n t  In e n ’ l O ’ ’ ’ c o t  i’,~ ’ r n -  e ’ m ’ h i . n n c e ’ , l
by an  excep t iona l l y  unn isu ,n l synopti c sit u n t i ” , 2’. r ing Nc’v e’’:L’er ami d tie
g r e a t e r par ’t of Deee ,nl) em ’, a power ’f ul b lock i ’ ’o  n ’ ’  l et ’ lone ,t t’ c ’ e n ’ t 1ic no rth-
c o s t  A t lan t i c  Ocean ~o us i mt wa ,’” dry we,’ t OC r  no “~~ ~ ,- u t~ Eu’ro~’,” ,’im ~ te nr ’i t e ’ ”V
of toe ShIeR, pre eem m t i ng tnn: for” ,n ti on ot a soon’, cover.
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Toward the end of Decenmmber , the general circulation was n’e a m ’ranged.  A
powerful Siberian anticyc l onme began to r’~ove south -~cst , and arc t ic  air nm nasses
were moving rapidl y to the southeast European ter-ni tory of the USSR. During
January and February , hurni cane winds wer ’e obser -ved in the south European
terr i tory of the USSR in conjunct ion w i th  the regenerat ion of the S ibe r ian
anti cy c lone , which interacted with the dry , barely frozen soil not cove n ’c- o
by snow and caused very violent dust storms .

The longest dust ston’n ’-ns were observed from,m 2 to 7-8 January 1969 on the
tern - i t c ’ti ’ v m d  udino the Zaporozhska y a , Donetskay a r’e’li ‘ m i s .  a part of t he’
K’mur rs c ’rlsh,r ya region , the l l ikol ayevskay a , fl nepm ’opetrovskaya . fl ost oe ’s kay a
Orl d ‘- ‘al mo nnrad skaya reqi ‘es, the Stavropo l ‘ sk and Krasnodar ”.t “r at’ i ode .
and the ~i m ’~’an ste’t’;’e regi ons. The windspeed was as hi gin as 40 rn sec —i
T ’ m~ ‘ ( ‘ m e a t  ion of ,i ‘,- ,‘ i n t  n ’s ,  ced ing  25 mm sec—l was fron’’ 31) to  70 i o i i n ’s. In

a” i’(~ ’i ’i’~ of t ,ime Krasnoda rs k province , t he ’  dust stor e ’s last o 1 2 t n’ 3
days . no d i ’~ ‘ 1n ’ “ ‘ s fovs kay a  m ’e q in t t ~ , 5 ~~n 6 days . In b, ’ l n r m i , n n ’ y 1 91, 1 , d u s t
et  ~, n r ’  , c~ i ’d Lw lon g—i asti n -n h ,in ’r i ca nes occurred a’mnn in i mm these reni , no

In the iii. r n ine in a m embe r ‘n t  n ” ’n~ io n s of the Dnepnopetm ’ovsk~’mv a ami d
m ’n ’ n mi ons , the t at i l duration of lost st a n t i ”  in Februa ry was

150 to 220 hou n ’s in isolated spots at a 20 to 30 nm sec 1 windspeed , and o”
some days at a 35 to 40 m sec ’ windsp eed.

East of the Ukraine , the dust stoi’~’s covered the ten” ito n y from the Don
basin in an easterl y direction alnmost to the ~olga arid also a par ’t of trio
Krasnodarsk province. The duration of the dust stormnms over this term ’i tory
varied fronri 80 to 100 hours in the southern regions and fr~n 40 to 60 moors
in the northern reg ions.

The effect of dust storm mms cams be esti m ated by using a complex index whic , ii
was calculated in the Centr al Geoph ysical Obsenvat c’n’y on the ’ basis of d ,nt a
pertaining to the speed of the wimìd and the duration of the dust S t e
The calculations considered the fact that the rate at w hich t” destruct ion
and b low i rig of the soil occur’s is characterized by time fOi’ e e ~f t h’ dust
strea mmi and proportional to the cube of the speed of tine wind . A win d’,

~ ’ n’ n ’ 1
of 12 mm sec”~ and a duration of 12 hours was taken as the unit J,’str ’ue t  ~~t V ’

work of the dust streann . On time basis of these c a l c u l a t i o n s , t O n ’ c a r l -  ‘ t
tine dust streammm was 60 and even 100 units in tine lower Don region and in
the eastern ari d norther n Azov reg ion , 30 to 4,4 units in the ’ Don and .olga
del ta , and 1 to 2 units only in the not ’ them part of th e ” Rcmstc e 4 o y ’  ‘co i

Studies of dat ’noge s t~ cr’c’ps caused by dust stor -’r Ii,ie” i’ sh ow ’mi t O t  t Ui,,’
probabi l i ty for t ime i r ori g ins is detenmnrined not on ly by the sc nopt ic  an ’)
ay ro i ” et e ’ o m’~ log ica1 fa c toes but als o by the counter’ i’rosi on i”-c, ,sUre’s t,n n , em n .
Oils it iust be considered in a f o re c as t  of du st ’ stc - m ’i”’, am id in an , ‘ v a l u a t i e ’r
of their ha n ”tu l effe t on aori cu l tonal yield. A slunO, 0 ’ tOe ’ o t t , ’ 0’
the crops af ter ’  the l’ir”i wi o t e ’  due t s to r e ’ s  made f r c ’n” an’ ai r~ ’.n!t by
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G. I. [‘on isog lebskiy and D. P. Bespa lo c s Ocs-c ed t hat  an inv e m ’ , c r e la t ionsh ip
ex is ts  het. ’,re nn the damage to the c rops and the tree density in the f ie lds .
It is evident fromm i to e data presented in Table 1 that the sm ’ m al lest  damage
to crops occurred along the 5’ns e - ’ ’ c-o n-t ine- ’ oa’l ’ Sve t i ogn ’ a : )  route i’,Oth
45 to 50 forest belts per ’ 100 km. The greatest  d~ i”:aye to crops occurn ’ ed
on the E l i s ta -Z imovn ik i  , l’ lanych route. A long th i s  route t here -o re 10 to 12
fo res t  belts per 100 km. There fore , a more ac cur ,,,te evaluation of the cn ’m id ’i -
t ions under which dust s to r ies ori g inate in “ - :g ions in w h ich  the probab i l i t y
of this phenomenon is great requires data on the degree of a~c .rest at ion in
f ie lds .

The mechanical  coi : ’ccsi  t ion of the so i l is k r ’ ,’,n  to a f f e c t  t e e for” ,,,tion
of dust storms. Light so i ls  undergo a greater degree of blowi ng , a n d  they
also dn’y faster. Therefore , the diagnostics for the for- m otion of du st
storms are also facilitated by considering the diffe rences in the soils.
Information on the condition of the soil i, frozen , War p, sli gotly dannp , dcv)
is of great im nnportance in the forecast  of dust stornm m: , T015 in fc ’i ’i” ,itio n , -‘

wh i ch  is transmitted t’ rom the networ k o 4 i” e to or c l og ica l  s ta t ions , can f a c i l i —  
-

tote the detect ion of center s in which dust storms ori g ina te .  Fi gure 3
shows the reg ions wh e re  the top soil layers are in toe dn ’y (loose) state
during dust storms. Generally these region s are c lose to the area m’,’he re t O ,  

-

dust storms ori ginate . The nnap (Fi gure 3 ) fo r  the sp n ’e0 ’,t of ‘he du:, t stai r ’s
on 8-10 I’ lanco in the northern Cauca ssus on a ba ckground ‘lap with d i c f n ,,~erI
condi t ions o~ the SO Il presented as j r i l l us t ra t i on  con f i r - m l i ; this r e l a t i o n , -
ship.

To evaluate the ef fect  of dust st a r t ’ s on agr icu l tura l  crops , the decree c f
development of t On ’ vegeta t ion in the f ie lds must be considered . The resul ts
obtained free s tudies of win ter  crops Jun ng duet starr ’s have sh~ i’, r ’ r a t
underdeveloped c rops , which have not yet reached the blow ! 0’ ; S t • a n n”
danimaged nnost heavi l y.

Wel l  branched-out crops create cons iderab le  obs tac l n ’ s  to the “ i n c  on t°e
field su n ’f- ,nce and c’ce- ,,k ’ , mn the bl owing of t in soil. Soil deposits , , , nn ’ ” ied
by the air current , are observed mmno re f r oc uent l y o n  we ’ l l  ‘ma” ‘ ‘ ‘ ~~‘ 1
than blowing soi l  . Un t n ’ e ’ ln ’ve l oped crop ’~ are dam n l ist  m ni ost  h, it ’ il y by blo w -
ing,  represn ’m’ti rig the pr incipal  typt ’ of danan e.

An ana lys is  of the condi t io m ns und e r  s -h i cli dust st  mm’ms are fc nmmmed and t ’  e
dat i on the d,n~”uae s they caused hC,’e the n e c e s s i t y  u ’ t , i k  I n o t m ” -e ,’i sc, ”,’ - w h i c h
r”duc ’ e th e,’ t0 r n n ’  of t i e  wind near the top soi l  arid in, i-ease t i’ . dnb ’ C ’  io n’
soil o r  ti d es.

1i”se i:ie,asu res in~ l udn ’ t I m e ’ p la n t ing  of a network of ! , r e ’ st  L a r d ’ - ~ nel o th e ’ n ’
w ind i real s t r i p s , w h i ’  0 reduce t ’ - ,’ ‘co on’ of t O n ,” s o’ ! . ~o re t “ ‘ i c”
S t  ul 1 1 ’  , ul oug hi rig w i t im o ut  a grader , ,n m m n l  the u’’’ em ’ k ” ’ ”  ‘ ca ’ c a m p ,  ,n,iO mmm ’ —
pr ’ ee ’ l f lg  t n ’  adhesi o n’  e m f soi l  p ‘ n ’ t i c l c s .
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The a irect ion of the preva i l ing  winds , the ne l i e f , the mi o n - a c l i t  ate
characte ni stics of the f ie lds , and t ime s p e c i f i c  fea tu r e ,  of the so i l s  ‘ lust
be considered in the deve lopmn ient of measures to cor ’nat , dj’ t storms .

Pre li ”inary analysis has shown that in t n ie per iods in wh ich  ( a C c o r d i n g  to
the c l im nn ate condi t ions ) the dust stoi ’t ’t s are most probable , t’neir poss ib le
ori g in can be determined on the basis  of the fo l low ing  a c n r o t ’ e t e a r o l o g ica l
predi n t ons :  (1 )  the ,ihsenice of depos i ts  i’ll t t i n  5 t n  6 h’ . a , 2) l ot.’
r e l a t i v e  hum ’ni t i t i  of the a m ’  ( Iic ’ low 50 d o min o :  ,t , iv t  l i e ’ ) ,  - ;) n” ’ n ’ ’ - ” c ive
clr v mnes’ -. of the tap soil 1 a,yer ( p r o d u c t i v e  rmo i s t u r ’e ‘n,’ ’ ,, ‘ ‘ v s  in t ‘ it ’ 0— 1 0
cmi soil l,i ye n ’ belo w 20 i’ m n :n ) , (4) presence of lai ’ ’ mn ’ o n ’ n ’ i s  - ‘ f  t i l l e d  soi l
or soil s 1 i qh tl y cove n ’n” l w i t h  veqetat i ‘m i , and ( !n ) ah s n ’ n m ~~~‘ n ’ f a snnn w c ‘ m -
orn f i e l ds  and weak ce n ’ nent ,a t i o n of t 1ne t c’p soi l  layer - .

The presence of these conditions indicates the p os s i b l e  o r i g in ’ of a J us t
S t On ’nl : as soo n a s the synoptic s i tua t ion  causes high pr -essure grad ients .
In this case , a st rong wind forecast is also a forecast of the ’ o r i g i n  of
a dust storm nm .

At the present tim n ie , in conjunction with the deve lap n’en tt of ret-. techniques
to coinnbat soil erosion by increasing the adhesive force of so i l  p i n ’ t i c l e s
in a short  t u e .  a forecast  w i t h  a 2- t n 3-day lead tine can L’e of great
practi cal innpo i- t ~n n c e .
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Dol gi lev i ch , t i . I., 1966 , “ D u s t  J t ca n ’nSs of the Ukrain e ,” Iz\’ . A k a t . ’
~o :1 L

it o 1 3. 40

On the vast territories of the J-k r-~ine , dust sto r’ i”o , c’ne ma n if ’, :s t o t ion
of wind erosion of soil , occur almost annuall y. In the last 4~ ye a rs ,  t t ne
most dest ruct ive dust sto mm mn s , which covered considerable port ions c-f t he’
Ukraine , occurred in 1928 , 1929 , 1930 , 1936 , 1 939 , 1946 , 194; , lOo l, 1 153 ,
1957 , 1959 , 1 960, and 1962.

In the Ukraine , in tirmmes of dust s t on ’ t : ’ s , agri cu l tura l  crops are d a t ’ : oc ie d
and destroyed. Great masses of f ine , upper layer soi l , t h e  t rust  f e r t i l e
par t ,  are being carr ied away into di tches , washed away i m ’itc r i vers and
the sea , or accumulated by the forest s t r ips .  This very f ire so i l cov en” -
perennial plants , homes , farm bui ldings , ra i l roads , and highc- .~n ’~’s .  Lt,n”aci eo

to the national econo nny broug h t  on by t h e  dust sto r”.s cmi the ‘ r o m e are
beyond any ca lcu la t ion . Howe ’en’ , the s ta t is t ica l  d a t - .t at our di ~pu:- l
shows that in f ive d is t r ic ts  of c,mm e steppes of the tO r,i inc . for tIi6 per i o d
from 1950 to 1956 , dust stor nmis dannaged and de’ctn e,ved “ore tln~m; 350 ,000 and
in 1960 even near one m i l l i o n  hecta res of ag r icu l tu r~ l crops.

Soil and crops can be protected f r et ’ :  dus t sto re ’ s if the t :,005ur’es t a l  en ’
~ to

save the are based on the physical and geogra ph ical  , ‘ m ’J’~t ions  th ,nt  cau’s, .
dust stornis .

The n-c are a nuninber- of pape r- s w h ich  exa :i ne the most f o r c e  ul dust Ste n ’ ’’ ,,
which  appe at ’ed in the southe rn part of the Ru- - s i  on ‘1 a l ’ ’  in the last
75 to 80 years. A. G. Doskach and A. A.  T rushkov ” k y a ’ r ev iewed  the ’~~
immater ia l  s.

Howeve r , sonic questions were left unanswered , Suc h as: in wh ich  are ;t s
do the dust stor ms occur ’? f,t what ti nnnes of S e e  do to ry  occur?  tO a t
regu la r i t y  is there in the genet ica l  l i n k s  ~f ri,, tur al cunditL,,r s  whi-
infl uence the f c ’ r i ”a t io n of dust Sto r” is anJ t h e i r  n ‘ ,t r ’ f lS j  t c ?  , l n i s p,p, ’n ’
deals w i th  these qun -’ s t  ions ,  support ing t i n ,’  with ia t ,,n proc  ested by or
iron’ 178 we,i th e” r s t i t ions for the period l r u I  - l9~ ‘ - 1 ‘‘L’

Fi j un ’ e 1 p re ’en tS the geni al v iew of t ’ le di , t r n ! u t ~~- n ~ f d i v ’ , W i  t i ’  dust
s t o n er ’ s on the 0,- n ine. T h i s  ‘ , ap - 0 n m a rt  S h ,-,‘ , th at , l u ~ t s t o r m s ‘ c’ ,”’ r~
c n m ly in t h e  reg i ons nO t h e  steppe L o t  a lso i n  the  ‘., o d l , n ’ ,t s o n t h e ‘_~~~ ‘ in, ’ ,

[l u st s t c n ’ ’’ , in the ‘ 

~n- a in i an  w ood lam Js c uit e  -,, t ’ en c a us ’ l oss  o~ .n cn r i u l—
tur ,n l crops ‘grown on a tu rf  -sand so i l  , ~“os author o t t o :  ~L s n : n ’~~nJ t” ’
loss of sp r ’ u t a  f l u p i n e ’ , r ena , and o t ’ ’ ’ ‘ ‘ ‘ ‘  ‘n t O ’ ’  t u r f — s a n d  so i l s  o ’
t n ’  wo od lands .  in the sari ,’ Z e n , Je t l a t i o n  oc cun - ’~ on U,’  c! m - J -~~~,f ~ ‘ ‘ , ‘ t
Lo gs , ” on ’ ial ly during dry ‘ pel l s i ’ t ’ n a  s u m m e r

3 m ’
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In the st’e’~m~c’ :cn nc , the southwester n and npntr& 1 req ions are noted
as reg ions of def lat ion where the nurmnber of days w i t h  dust St un ’i”s fur
20 years is more than 100 , or more than 5 annual ly .  On St a t i o n s  in Kherson ,
Ber is lav , N i z n i y Set ’ugoz , and Bot ’ vo , the days per year are , r - e s pe c o ivc ’ iJ,
10 , 12 , 17 , and 11.

In the woodlands is noted the western part of the nort ’t n -on ste m n (Dyn’ersky n-
Sbostk inskyi ) agr icul tural  so i ls  region w here the nu’ :Ler of days w i th  Just
storms in 20 years reaches 60.

Over a large part of the Ukraine , part icular ly in the woodlands and the
forest-steppe regions , the number of days w i th  dust storms is not si gnifi-
cant. In accordan ce w i th  natural zones in the Ukr a i ne , tIn ’ r tuu ’ u ln e n of
d-ny s with dust storms generally increases fror : no ”n ’i to south. This in-
c rease i s , of course , dependent on the actual distn ’ibution of moistur e
across the territory . In the samnne dire ction a ttrosp~e ’ic pn’ecip it t in o n
decreases fronn 550 to 350 mm. The coefficient of O recip ’n t ation is fn orni
1 to 0.5.

The tinning of the formation of the stonnins w n ’ t ei in to ,- limnil t s of a natura l
zone has great s ign i f i cance for ag r i cu l tu ra l  purposes. “ !ani~ a ra l ys t s ,
observ ing comparat ively frequent repet i t ion  of n~~t stor ” s  in the south
of Russia (Ukraine), emphasized that dust st~ ’ “s ~l’~~Cti C yener ’all ,’ in
winter and spring (Vysotzkyi , l t,[94; Jae ad i n~ k i  , 1894 : and ‘~c ’ r0v ’ e~ , l ’i’~fl’n .

Fi gure 2 shows that dun’ing a year there are 0-a te un i— antd “ i_ ” ’ehc l
distributions of the number of days w i t h  ,t a s t  s t ce r ’ s .  ~n the woodla no: ,
and the fores t—steppe , the maxi t ’nuil’ nui:’her of days w i t h  dust sturn is o c c u r
in May and June ( [ ‘ 0 -25 , ) ;  but in the steppe . the f i r s t  i’naxii”u:’: apa ’ r ’ a n ’ :
i ,n Apri l  ( 19—20 . 5  ) and tire seco ri n: in ‘ ‘ t e n t i c t ( 1 5 — 1 7 . 4 ) . 0  tie r ’ t , ’ , ,t t  in
a l l  n~ 0 utn ’a l zone s in the [ ‘ ~~ raine du - t st o r r mm s t ’ u (’r ’ie in i ’ m  r n ’ ’ e d s  n ’ s .
Only in Li ne S~e utmic ’ r n i steppe do storms ‘i cr’:,’ in Mar ch . and t i n t  ‘‘i ly
about 10 of Li m e’ru: .
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Some d i f f e rences  in the- ti m nnes of a ppearance of dust sto e- ms in t l a ~~e or
other :onies are e1 ,plained by di ffe rent calendar ’  t iming ~f the app ra~ ~‘ c ’
the warm season in that zone. [‘[Nile so metimes soi l  d e f l a t i o n  is o bserved
at the beg i nning of “e p r’ i 1 in the southern s te p pe , as it has begun ’ to dry
out a bit , there is s t i l l  snow in sonne par ts  of the wuod lj n nd s . Inn t ’ t c ’
s p r i n g , the resen ’~’e of :-niter per meter  of soi l under the wi tea r c r a p s
reaches 200 in the woodlands. In the southern steppe, it reac hes on °iy
75-100 mm .

mo os t dangerous are the spring dust stor nnns which occur - t her m large ar -eas uf
the autumn ploughing are not vet protected by agr icu l tura l  crops . These
areas serve as breeding groum idu for the dust form ati om ’i , w h i ch , ,‘. 1’ e n :  ca r r i ed
ove r’ to the adjacent f ie ld , causes def l at ion in so i l s  wh ich  a re wel l
c overed by estab l i ubm e ci  “t in ter  cn - ops.  Fields which are so n- m n but ha’,’,~ t’,’O ,n
crop shoots and dus t - l i ke  soi l also serve as breeding g roun l o .-; of def la t ion: .

In this connection , it is interest ing to see the ma p-ch nr t  H U’ ,’ n o - b e n ’
of days wi tli dust sto e - inns in the spring (Fi g. 3 ) . The nont ’ n ”n  bon’de r’ of
spring dust stornms , w i t h  none than 20 in 20 years , on n or m ,’ t h e m  or ,c ’ per
year , is para l le l  and souu i e ’ c ’ ,’ In,it south of the northern bor-der of to ,  s t e p p e .
This means that de f la t ion  occurs in the spring in the wh o le  2cm - n br ot’, ’ u
so i ls i nn- U sout he rn so i ls  (which are pae - t ly nni xe u w i t h  ordin a ry c ierno:er
black so i l . ) The whole steppe can be d iv ided by a l ine s t re t ched  in : He
crosswise di “cc ti on of the subzone wh ich  shows t oo nut~be r - of days w i t h
dust s te- ’ r ’n’s . An examinat ion of the gradation c i f  U s e  subzon n ”~ fe ’ c” ri o’ t ”
t o  south shows t N t  in the northe n n subzon e , c h a r a c t e r i z e d  be o r d i r ’ a ’ ’, and

- .,‘ utl ,e r n ’n ,b i en -n o ze rm i , the nu nmiben of Je’j ’~ with dust ‘,t n ’ r ’ n ’s  i s  0’ t o  4u i  . I n
the m o s t  sut ’izone the nummmber increases to [30 to 100. Howevn ’e , li~ t in , nec
suh,:curi u of dark-br -own and l’ row n a lka l ine  soi ls , the nun-Ncr- ‘ - f s t a r ’ s di’ ’
creases to 20 to 40. In the steppe of Cn inn mea , t O t ’  r nu ~”L’er- of days wi’
st ’ rms increases and then decreases in the d i re c t ion  t n  the “c a n ’ t  - n i n s  - ~n:
the eastern part of the Pri azovki y low l , m rnd , that a ; ,:acent  to the , , ne t :
mountain ricl yc’ , dust stori es occur ’ less of te n .

Let us c’ c imi in , ’ why ci ‘c Ur t ’  tanc e ’ s t a v o r i  bl e to w ind  condi t ions on i ‘H I ra i ‘c’
anise in t t me ’  spring. Fi’jure 4 - ,lmows t h e nur nnben of d~yr c i tn i  stron g w in - - I s

~l5 n’’sec) . The great i ’ s t  no - be , ’ a C days w ith str :, n- t  n, n rids (g re ate r  tha n
12) is in t ime  southe as t e emi  pa n t  of the steppe ’ s zone m d  a l so  U: th ’ ’ so c h-
n-i n s t m  p,nnt - T i n e le f r  l ’or ch ,in ’ of t C , -  steppe has a ; re ’a t ’ : r  nun’ ber 01 Jays
w i t h  st rong winds t 1 n an t he ,’ r ng h t  bc nrJer .  Earl h en i n ~, is  ‘ , ted f O n t  -

e spn , n a l l y  l a n g :  nui’’b ’ n - H days stro m i , n w ind ’ , Or e - n on T i m , ‘ ‘, ‘ ‘ ‘ n ii
the Ukr ,i inn , ‘n~ the coast of the ‘ c e  of A : ’v buL’cn: ,v , 1 ,‘ ‘  t ) . T ’ :~- east ’
part of then Cr i u ” e ,m m u s t n ’n’;,r is e -b ,,r a c t n ’nized b~ u” ,’ r n -  ‘ “r”~~i’n’ ,t  , , m , J s~

, “

winds th ,nn t 1ne w n ’ s t ” r r l  ~i i g .  5). Such c , ’ n S i S t c ’r’ , , 0 r w i n d  , o ’, i t ion ,  i r

th i ’  s p r i ng  t ree  tes p ‘ ‘ rn ’ ,, I) i Si t es f o e  t ile Jeve 1 e - p ’  ‘ €o’ t o ’ i’ nd - f  c” ‘- : “ the
,‘, ‘ i mo ns  w e ’ r e ’  Hi re are ’  o the r  n a vo r abi , c i r ’cu” s t  ‘ “  ,‘‘t U ’ ’ te- ’’ ” .
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Figure 3. D is t n i bu t i :m n of dust storn ns in UT r a in i an  natur -a l zones dur - ing
spr ing.
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A coteparison of the nunm nbe n of days w i th  Stro r ’ g w i n ds to tb n ’ number
s to  r-” a in t i e  spring shoi ”s ti ’mat, in general , dust stort i ’ s o c ,,ur o ’ e r  ( “ ‘

steppe zone s i m u l taneous ly  w i th  frequent s t rong w i n d s .  Hu ’.- .’e n en- , in so-
reg Hn~s this re la t ionsh ip  betwe en the numbei- of days i - : i th s t r o ng  .- . inds ,~nc
dust ston’ i’ts does not exist , whi ch indicates tb~ t an inde x like the ‘o Le- ’
of days wi th strong winds cannot always serve as a basis  fo r  j od nt ” e n t  H
the in tens i ty  of wind ero” ion in tine sp ecif ic area , rLn~~ve i.e notea t , ,’,C

it is necessary to consider a number of factors causi n - ’- de flati o n ’ .
However , there are main factors which deter nnine i t s  i n te n s i t y . For
exa mnnp le , let us exan ni ne the condi t ions fon- de f la t ion  in the H n ’~mine  in
the spring of 1960 when the em nneng ing dust s t c n- ” s  covered not onl y the
steppe but a lso a part of the fon est-steppe zone. “ letec n ’ u logic al  cc nd i
of these dust stor mi ms are wel l  descr ibed by 1. A. K’j l i k ov  (1961 ) .

The intensi ty of def lat ion nnnay be judged by tine percentage c0 Je~ t ra 0 €,-c  ,mno
dannaged crops per general land under c u l t i va t i c i .  The dai nrm ge to’ the sowi r~
area in this period is shown on Figure ~ , which n-as compiled on the bas is
of data on condit ions in the sowing areas after - the dust stornms . These
data were furnished by the n’eg ional agricultural adm : ’ inistn ’ ct ion and
Nati o m -mal Insurance .

Average and above average intensit y of dust stun ’’:’, is noted in the nort l ,enm
and west e rn regions of the Odessa and Dnep ropetn - ovs k  d is t r ic t s;  in the
northeastern , easter - n , and southeastern: parts of the Kher - , - ” n d i s t r i c t  ann d
the Cri nnnean steppes ( w i t t i  the except ion of the w e s t e r n  ex t re i ’ i i t v )  in the
southern and southeastern pan ts of the Zaporozh ’ e distn’ict; in th e so ut ’ ne ’ - n-
and northern pa r- ts of the Donets d is t r- ic t ; ,nn d in the southern ha l t  of t nne
Lugansk d is t r i c t .  Sepa n-ated bn’eeding grounds w i t h  aver age and a bove  a n e n ’aue
i n t e n s i t y  of dust sto nmnns were noted in the central and non t i~weste nn part~of the Lugansk d is t r i c t .

[-e~nk intensit y of dust storms s - O S  noted inn the centra l  and eastern parts
the Odessa d i s t r i c t ;  in the southern and central parts of time N i k r ’ l a e n  dis-
tn c t ;  in a broad st r - i p adj a cent  to tine le f t  bank of t he ’ On’epr in’ the
southwestern part of the Khe rs or ’  district; on the we tern e s t , ’e~’ i t s -  of t ’ :’
Cninnnea ; in al mos t all ~nf the Dneprop etrovs k district; in t’ ne ‘c ent  nal ,
em , and the two reg ions of the eastern pan’t of the Onpn ’ rc ,’h ’ e d is t r L,t in’
the ’ south ’~ester nn and nprt inwesterr parts ot the Ft m in I - ‘t ’c di c ’ n ’ i c ’ in ‘ mn ’
c e n t r al and w e s t e r n  p a r t s  of the Donets d is t r i  t ;  and in almost a l l  on t ’ : , ’
Lugansk district n’x ce pt  fOr thai t noted above. ‘0 ,,’ ,’r t t nn ’ ’ n ”,f ii ” ‘ rn ‘‘I “ n j ” ’ .
dust st or m s went’ v n r ’y weak or did not ‘toni fest th e - ”’ - n i  yes at ,n 1 1 -

To ,‘ imara , ’ t n ’ r ’ ion ’  t t-m r condi f  ionms of d e fl i f ion inn this n ’ ’ n i , t ’ l , c b m i r ’’ ‘ ‘ ‘ ‘e pa ,
Nave been t ’nm ’n p i in ’’] showi n g  t i n ’ reservn’’, of no te ’’ in ‘1 tn ” n ’l ’u’t~t n ’ i t t ’ ’ ’
I’ m , ’  so i l  (Fin. ~) , t~~~ m mi med n n ’ n ’  of ‘lays wi t  m m S t  n’one wi nn ie - , an t i the spn ’ nmf of
tint ’ wind . T hec n ’ da ’ ,, an ’ ’ ,‘c mn - ’ t n i nn n ’ d  wi ’ ‘ t the ch a r a ct n ’r ’j~ t icc ~‘f th e ‘ -  ‘nei l
in fi r ,, or ~f men r n  I o ’ ms wh I n ’h we n” - I n i n e ] e r r o r - l i  nmm n In I ho H ann t a Ni ’s
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of t ine State so il innaps of the L’SSR . Analysis of this s- e t e rnal has shown
that a definite relationship exist s between tOo nature of the t i ’ psoi l
the reserve of water in it , tine average speed and duration at the w i nd ,
and the intensity of the dust stones within the borders of the te rn’ i t , ’n rv

in review. The low reserve of moi stu re (~2O m n m ’ m ) and c e ” ’  net - n t i vel y great
speed of ~he wind (>15 m/sec) caused the emercience of intensive dust
a’t- ,nrnns on soi ls  whose connposition is quite dift’e ren t , s u c h  as r ich cher—
nnn:em (black soil), ave rane h umus , southe rn cheni ’mn ze n ’ m , dar k-brown so i l
,tark-bro(’,n with alkal i , and the hea’.’y textured , a lka l ine earth cm~ t he
ste ppe.

The duration of stron t winds is conducive to sharp increases in ir ’ten si~ v
of -dust stor rnn s when the fol l owing conditions exist: the same reserve ‘f
water in the soil , the sante type of soil , and the sannne i’iind spe” n ”] .

T r ier, thc r’n’ is the same nature of topsoil with ‘inc”eased level of n’iater
res erve i n the so i l and low speed and low duration of the wind , d u s t
sto rnnn s of grea t i ntens i ty do not appea r.

A reas of alkal in e earth unde r the sa me cond i t i ons o f mo i st u re anS spee d
and duration of wind , by comparison with adjacent areas with differen t,
soils , had a 1cm -i intensity of dust storns . Rich chernozenn n has shown
“rooter resistan ce to being blown away tharn on-dinarv chernoz oi’ adjacent
to it. Sandy soils even wi th a high content of reserves of m oisture ‘1 m m ]
low w ind speed ra i se dust eas i ly .

In general , it was discovered that the reserves of water in the soi l  play
the ma in ‘He in the fo r mat ion  of dust sto n r is . Low levels of innoi st t i n ’ ,
con nnhined wi th st rone , durab le winds det e n mmm j ne i ‘i te n :s i ye n ’ ~m n uls i t n :  of
so i l s .
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Do l qi levich , f’f . I. end A , ii . Sazhin , 1973 , “: m :n ,t Storms 1 m m  l O s t  S ihn ’ r ia ,’’

I zv .  Akad . NauL SS SR , Ser ’~eograf. ~J~1o’cc ,n n ’n), 5’ ’ . 1’ , - i-Hf

‘W i n d  erosion of the soil appears inn d i v e r s e  t o ”  e- , L’~~t t e - t mos t  m i t ’ : ’ ~e
f onm rt is the dust stor rs . The nnnean nunnnber of  day -n wi t m ~ dust  s t o ’ s : s  nr ’
‘,‘~estern Siber ia is f rom 0.2 to 34 per year. ‘The l1~” ces t  n: ,a to ’ 0 -Ua , s
(1 1 to 34) was noted in the arid and nor the r n ’, s te ppes 0n ’ nt l u r b a  . “ ( “  c
norther ’n sect ion of the steppe and in th~ southe n - ’ t u nes ’  - s t e ’ cp~ ‘, ‘ ct ’e o ”t’
observed , on the aver a ge , 3 to 9 dust s t t  “is , and :‘: ti:e north,.- -” ‘ - ‘ c ro st-
steppe , f r om  0.2 to 3 each year (F ig .  1) .

The average windspeed during tine dust sto rms m ’ange ’ . fec i” 5.0 t,. .,. N ml’
o m: na xi n ” u ’ ,  of 11 to’ ‘in inn/s ec (Tab le  1 ) .  The a~ cr ’age yeon ly n~ - L e e  ~ r O :y ’

w i th  s t rong  ~‘innds is ,  as a rule , m uch greater t h e n  the ruI ‘ c s - - n  ‘ of d~ ’, w i  t”
Ju SL s tom ’i t : s,  The strong winds Jo not always ca use dust s t e ’ s - s .  ‘ m e  moist
soil in the t~~1 and the snoc ’~- c o s - e n c d  soi l  ot w i r : t en ’ r e s i s t  t he s t i ” c ’ :q
w i n d s .  Under t Ot ’  conditions of C - , o s t e n n n  Siber ia , dus t stonm n Is anise p r i ” - e n - i l y
in the wa rm season of the yea r . Uur t rg dust  s t ”  - , t : n ,’ a i r  to’ ~,‘ rot ”,.
n- caches l9.6 to 27 .4~C. Dust sto rnr s ar ise most ontc- i ’  n -hen the air  s - c - s a r a -
tun’ cin exceeds lb C. Strong dust stun’ s appe on in the ar id yea rs , i- .°’er t’
number a t  stuns’s increases by a fac to r  at 0 .  in t he past Hf ycars ( l OUd -
1970) ,  t h e r e  w e t ’s- : 11 such years (l’ibl , 1 95~.’ , l O b o , 1955 , ls- ft U , l” m,’3 iON- i
1965 , 1967 , 19’ 5 , and 1969) .  I. S. Si e - e t o nin (1 e 5 7)  noted that  f’c’,’ t~’ t,-
steppe zone of Western Si ben ia , a l t en ’notion H dr~ on nd h u m - i d  year’; a ’
several  years C durat ion is t’4 ical  , ‘w hich is tine ca us n of the pu ’ sat i r : cn
nature of the Opp e ” a m fla , ot w nd ee’os ion . ‘ -ic se lec ted  2 a r id  pe r iods ‘ rot ”
the past 20 years : 1 9 51—1 0~~5 and 1 9 t 5 — i  Y bS - h a  nninii :~ - - r ’e lat i  se  ‘n~ T O ~
o’ the a m -  dur ing - lust  s t a n ’ s wa s , as a rule , t n - ’cn 20 to 4 , -

The per iodic i  ty o f  t i m ’ ’  dust sto rmni s w ,m s a lso  connne , ted w i t  tm n t~o’ p lowe d 1 d m , , ]
e nd ti:e systemmi of co l  ti y,m t i o n .  TN : se lected t ’ m ” ee  pe rn ods fr om ’ : t he  s en ’ in - ’ ,
o~ 3 0 -y e ,m n’ ob’ .e r ’ va t i , ’ n ms:  l94L- i ’ Hf 4 , p n i 1 ’r to t ime  ns - a n t e n i r ’ ;  ot ’ t i , ,.
i ,m r n ’ l s ;  l d b t - l ” 6 6 , a f t e r  the master ing ~ t t i m e  v i r e ’ n lands ; ,,r ’d l O t ? -  1”7 ,~,
t e e mass i v e  tn - a nsi  t ion per iod to tine ‘ci’, t ee - ’ m n ’ L~ue ‘c- f c u l t i v d t ’ n g  f ’ ’  ~o m l.
‘ c - f  t ’ ’ n  th’.’ nnast e r t n i  üf the virgin 1 ~rds , the nuns- b ,,’ , ’ O C dos t s to n” s i n ,
e - re,nsed t : u t  o~~t ’ -  tine i n’ , t n ’us ion of ten nmm ’ r :oo r ry i 0,1- it’.,, ,- cul tn - ‘ t  m e n o ’ 1” n
so i l  , n hey d i m i  n is I n t l  ‘ ‘ -‘- hat (Tab l  n: 2 ) .

‘ ur ’ inncj t he y e n r s , t ’ me dust st ~- e ’ ~” s f lu ’, tu i t e d w it ’ :’n b r c ’ a - l  1i r: ’ i t ~ . H U’
bl n , 1 -’ e d m t h  c omi c ,’ ( t h n ’ n l a k , Onn i s k - , t,n , n e  nnii t ht be ‘e,.t’ 1 t o 4: , - ‘ ‘—i l ,
t he : , t m c , ,tn n ut c e  ( S l a v g s -’ no ’ J , I 1 0~~i, h 1 ) ,  f m ’t ,’ ’  1 t~ - ‘.1 . :n t o t -  n e ~~j ’ c ’ ! ’  ~~

‘

s e m : i ’ ~annd y and sa nd , SO~ I , t h e  rnu~’L,er o f  ‘J uS t S f - n ’ : - - ‘ uu t .~3 ’ ’ - -~ ‘ r on” ~s - m ”
ta yn : ,n n’ w i t h in :  na rre ’ ,,r l i m i t - , but tho ave r e - n i ’  s n ’ v n - n ’, , l - - o , ’ar ’ n t  “

very  l i n t ’ - .
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Figure 1. The num mn ber of days w i th  dust sto e ’ m ’ m s in the steppe zone of
western S iber ia .
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TABLE 2

NUMB ER O F DUST STORMS
____________ 

DURING THE PERIOD O F OBSERVATION 
_______

S t a t io n 1 940-19 54 1955 - 1966 1967- ~~~~
Bayevo 6 11 14
R e b r i k h a  1 3 11 23
Khabary 4 8 10
Zav yalovo 7 17 14
S lavgo rod 11 19 7
Rod’ina 22 18 11
Klyus hi  16 20 lb
Volch i kha 12 10 5
Sved neye 11 
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The duration of dust storn m ns can serve as a cr i ter ion at t e e  i n t ens i t ’ ,’ of 
‘

I

the erosion process.  The longer the dust s t o r m , t’ ie s o r e  the soil is
da m m m aged . There ex is ts  an al m ost l inea r re la t i o nsr ’ ip  dna t m’,’ nen: tfl~ nb ” cu r H
dust sto nm mns in a year and their duration ( in ‘noun ’s )  in tna ~‘~~3~’ (Fi g. o ) .
The correlation between these indi ca ton -s is e’athen’ hi gh (- - 0 . 9 3 ) .

The most lengthy and intense dust ston’m ”s are notc’,l in the stepp es
especially in the arid steppes (Fig. 3).

The durat ion of the individual dust s tor m”s is d is t i n o u i s f ’ ie ’ ,t in re iat i o r  t - ,;
the type of syni opt i c condi t ions wh ich  dete ” - r - mi ‘ me the or- i gin - o f  t 1ie in-
t e n s e l y s tab le  0’ ’ short -tem ’r ’i winds.

Both short-per iod dust ;toei” is (up to 1.5  ‘neo n 
~

) a nd rat’- ’~ r le: ’:g t ”v o e s
( 3  to 6 hours ) ‘may occur w i t h  equal p rob a b i l i t y  in “e st ~ ’ “: Sib em ’ia. ‘ah ir
t n ’ eaue m m c y of oucu rre nce is ‘~-er~ hi gh and in d uces 11 to 4’ ’ H t~o ver~ ‘ ~l
nu”O er of dust cL ‘- ‘s ( ‘ table 3 ) .  du s t  s t -a n’ s  occun ’  less n requent J~( f requency of  occurrence of 7 to 18’,) wi tbn a dur a t i o n  c’ r~ ’ - .5 H- 3 b ors .

The individual dust storm ’ s can be veny l o ne t h ,  (up’ to  04 ‘ no un ’s .mn d 1 , r~’con
and emn co m ’p a s s si grn i ficant tornitany . Tnm ” -Ju st s tan ’S :t ~~ - 0N  4 pril l~~ -in  Odessk and — ,up ’:no 0on t inu ed H ’ 35 h c ’ c r ’, a t ,  - ‘  i q ht and sprn ’a ,’J ‘ c ’c t ’ ”  U~o-
ent i re ,nre n o s- t nm e t ran s i t iona l  and Ste. . : ~ zones of ,~~~“ fern ’ S ib e ri a.

During the coon -se of t’ :e ~ n ’ r , d’.,~t S t a n ’ S  one d is t ” d u t ” l  “os ’, ~~ ‘ s- ”.er ly .
Th e g reates t  da nger H’’ - w ’ id er ce un ~un’s in th e spring and ea r l y
Su nnm i er - ben the soil is sulv ”ri ue j in tO n : p ru , e’ s -of prep lan : f i ’m: as-m u does
not  have the def ern ’.na s l en t by vegetation. Tb ’ .s  in C.i 1y and Jur n ,- , Hf a”~ 26.
of the dust sto r”s ,n n’ ise.  In ‘uly,  A uv ust , and Se pt cr nt n r , t ” ' n Ju ’ c t S t 4 ” 0
are less t r~ quent ( o- 14 .). ‘,-.‘ inter du st s t a  n’-’ ’, are cc” ~ i n ’~it i vt’ 1 y n -i re al-
t h o u g h ever a l  inv es t i g a t o r s  noted st ’~~n ’ ’c n~j n ’ ten ’ .~ind , - n ’o ’;ic’ n in Las t
year ’~ (K re ni’ in , K u k i s  , loC i)

A vn ’ry i”p art~in ’t olmarac t ’ ’n is ‘ I c of ci t nO eros ion of s - O n,’ s o i l  i s  t m, , m t i  ~a l
spe e d of s- lie wind wh i ch ca r ri e : n i ’iu, ’ : ‘j r t ’ l c ln ’ s  -,- t ‘- o i l .

The cr 1 ti cal speed , Jo’ t e n ’ !- ’ i ned e’ pe r ’ ’  n o t  1 l ’~ n n w ind  tun m ,e i , m s - ,n ’ “~~~
“

h— 12 ni/ - c c  on an e L v i s - e l  n n ’ : ” c ” ’ - t i ’ r .  V on t~~n’,’ L,, ms t c ‘ i c ’ , o so i l  it is
~uo1 to 8— 9 m/ se c .  “h e ‘ n - ”, ’ c , ’ n’-- , at occun ’ rensm ’ I n ,‘,i nJ”. w i t ’ : s p e c - i -  a ’
— ‘1 nil/sec is fmo: ’ 3. 1 s - a 10.6 u~ tv ’ ,: win n d s  in a u i~ ’ - ’  -v e e r  (Tat 1 -  4 ) .

W i th  e n : in n, r os e in t h e  t ’ ’ eque’ ~y- of occu m n ’en m ’ e of c r i t i c a l  m~m n ’ , : s p n - , - u s ,  f ’ s-:
n’ ij i” l’er of days w i th  dust st u n-n’ s i ‘ , ,‘ eea ’ ,es . The r i  a s - i - ’ n’ C s ej  b e f - , ’ , n i

i ’~dmn ,, - ,it 0 r a iS C ’iora , , t ,e r m ce : l  by ‘n i qb  ‘co n r r s - ’l at io ” , 0.:- -’.? ts- ’ 0.’’t ’ . ‘ ‘

te’’ speeds a f  t h ’  w inds  w h i c h  a re  ri t e d  dur ing  dcv  ‘, , t , ’ ’ -  v a n ’ v w ‘ 1 C u, ’ , N
int t ,-rv , nl s (Table 5), Sometimes s - ”  do t S t  n’ :” oc Un~ m C S 1~~ eJ~ - , , , 0 ,
, nn i  even 1 rn/ u’ ~~. l” n ’~ n’ cases ,nn ’’ ’ O~~t t - :  ‘ c a l  . dv~ c t  i r a  w i rJ ’ , , - t ’  ‘ t OO C ’ i 4
t ’  transp ort H -lu ’ ,t ,  - ‘u’ 1i lion’’’ ~ f s - ,  f ”  Jo t st r’n~ i r l -  , - ‘ j e t ’ 7



- - N’ “ ‘a -,.,, .., ‘~~ ‘ -.~~ --—---~
.--
~~~~ — 

—S 
~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 

-, ‘ ‘-‘,-
~~~~~~

‘.. N’—’ --’-—-—’N’— —.5---’- - ————5— -‘ N’- —,—--.—-‘ ‘

zc~ .

Number of ‘
~~ 

•
,---
‘

Days wnth ‘ 
•,>~~

“‘

Dust Storms ‘

/ /
.. .7;~ 

m ,

T n-IF DURATION OF DUST STORMS
( i r t ho u r s )

I i . ’ - 2 .  n e r’n ’ I e t i n n m s h i p  be t i- ,’r,’n , the due tI e: of dust St ems ( m m
n e i m , ’ ,) a mid t Ie  nui’ ,t :e r u f ’ d~ys wi  Lb f e a t  St n- - ’ - . ,

___  _ _ _ _ _ _ _  - - _ _ _

,,~~~ 
‘ C ~~

‘-
~ 

~~~~~~~~~~~~~~~

- -
~ ) c

I 
~~~~~~~~~~~~~~~~~ ~ 

‘
~“~ ~ ~~~~~~~~~~~ n 

g

I ‘~,:: ~~
‘ ‘

~ 
, , , h  - - ,

N~, ~~~~~~ .

_ _ _ _ _  ____________ 

~~~~~~~~~~~~~ 
]

‘ m a n ’,’ 3. I I n -  t : in ’ , Itj  ‘ n m 1 du’ ,t , t n nn ’n ’ — ’ . (in i l l ’ S )  n m  t I i ’  S t  ‘ ‘ i ’ ;’ ,’
0 w e - , ~n - n n ’ S m  t e n  a . -

‘

r.
i n— do

[‘‘ , , ,‘i,’i i — ,ii i

i l l — P m

1 1  4 :

hey : I , lirisk t • - n  : i n c -
h. I t ~ n” -~, ~~

, : , nr ’  .1
n n . t h i n ’ ,~ h, ‘lu

C - I
~~’ 1 . i t ’ ’ nv ’

- b i n  ‘ -~~ ,i. “ i n v e n t

-

~ 

—‘N’-’— - ‘ 
:“ __ , 

---- , ‘



n. K i n ’v C.
0. C ’ n ’ ’ n - k as sv  D, Sn”, .

~~ LI ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1:
TABLE 3

THE DURATION OF DUST oT ORf .f S
-N’ “——-N’-- (~~) -N’S— ’ - ’- . , , ‘ - - ‘ - -  - ‘.-— 

_______ 
D u r a t i o n  of D us t  S t on ’ i:ms ’ ho u rs )  

______

Sta t ion  L:0.5 0 .5 -1 . 5  1 .5-3 .0  3.1-5. 0 6 .1 -9 .0  ‘-9

Orns k 18 40 i t ’  20 4 2
Kup ino 23 30 7 23 4 13
Ka ra S ut 22 17 28 02 6 5
S1 ,-nvgorod 24 26 18 24 8 -

Rod ina 34 28 10 26 2 -

Rubtsovsk 16 39 7 32 6 -

‘,‘ ol o h i kh a 39 39 11 11 -

TABLL 4

T Ot ’  FREQUENCY OF ‘v’4RIU US ‘2I~~D’: P[ E DS
_____ 

(p,’ rcent of tota l nnnj i ’ i l ’e r in a year 1

-___  
W m ~~~~~ ed_( m n m /se,~~~~ 

Stat ion ~~~~~~~~~~~ 0- b  6-7 8-9 10-13 14- H H-J O

Bar abinsk 8.0 23.7 06.1 16.6 10.6 11.5 3.1 0.4 0.32
Novo sibirsk 31.2 28.5 20.1 11.6 4 . 1  2.8 1.1 0 .3  0.02
T a t rsk 14.1 29. 6 25. 0 15.3 7.8 5 ,4  1.5 0.0 -

Zdvinsk 18.6 30.4 23 ,0  13.1 7.1 4 .9  2 . 1  0.5 0.03
K u p i n o  2 1. 4 0-1 ,8 20 , 1 12.4 0 ,2 8.2 4 . 13 OH 0,23
Barna ul 35.6 27 .8  17.8 8. 1 3.4 3 . 0  2 . 2  0 .7  0.:
Slavgor od 16.5 2 6.4 24.3 15.4 8.7 6 , 0 1.8 0, 4 0 . 1
Bi ysk 28.8 35.6 20.2 8.6 3.1 2.2 1.2 0 .3  0 .03
Rod ina 21.0 26.5 21.3  15.1 8.6 u .2 1.2 0.1 0.01

3
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,‘ihose speed is in the range of o n- i t ica l  Spe eds.  The p n 4 ’~- e h i 1 i t :  of nIdXir ’ io l
windspeed is of great interest (Table 6 ) .

For the deSi yn of t’ m ’  i n te rv a ls  b e t - r e m ;  t :’ee belts , one r : i uet  p ro ceed f ,’o,
those w ind s peeds which mi ght occur onoc d’~ri m: o the em s - i  ‘c pon ’iod a-f amor-
tization of til e tree belt. Yet th is is economicall y unprofitable. One
ought to aim foe a se ’ uni ty rate of 22 in the counse  c-f 5 y’ a . ’ n ’ s , tH
signi f icant  speeds w i l l  not oc 4u n’ mor n than Once ) ,  al l th~ sore so s i m m c e
the si gnificant windspeed s which ‘may occur once in 5 , 10 , or 20 yeans , coi ”
fluctuate by 2 to 4 nil/sec.

The number of days during the year w i tm ’  Strong winds is obv ious ly  connected
w i t h the number of days w i t h  Jus t  s t o r y .  J~ i ’in _  t he period H a-c t He w ind
erosion of tine soi l  (May —Octobe r) , tin e n - € la t io nn sh i p  is weak :  O 3ia - C . 12 .
For the majority of the t rans i t iona l  and Steppe uo n ne s o f W e - tee ’ :  S’i s-’ en ’ ia
20 to 30 day s wi th  strong winds is the m nnean ; bot in the regions of f~cn ’t ’nei’n’,
K u l u n d a  Ce ntral Barab and in te e  north of the t r i o b s k  Plateau , u p  t-a 40
days a year is the-mean (Fig. 4).

Most often , dust s t o r me s o cc un ’ during winds fr onm a soo th ;- ,e - t e m ’iy d i r ec t i on ’, .
the f n ’ eq uemm .~ of occun n ennce  of which is 10 to’ 52 - .

C ON CUb s H ‘I S

1. The nui” bem of days wi th  dust S t a n ’ :’ :; in -e s ’ tern Siber ia nann ies tn - c ” - ann
aver a ce o f , O .2  to 34 a year. The gre a test  num ber o f days w i th  dust s tc m mm ms
is noted in the steppes and arid steppes.

2. The duration of dust st on -r- :s (in hours) for the year corc ’esp o’iIs to tin e
a l V e ”~ i 6 s - ’  y e a r l y  nuim mbe n of days with dust storms . The 1 im m I’ .5y n ’ between the”
is characte rized by a hi gh correlation coefficient - 0.93.

3. The ave ”~ng e spe ed ot ’ the winds dun - ing d u s t  S t un ’; ’ - - is f n -onm 5 , -I to 12 .9 ,
with a maxi m um f, on - 11 to 46 rn/ sec.

4. In nimost parts of tin s-- transitional and steppe ,‘s’nm,:s of Wc’at ernm S 1L , :- rma,
t k mem ’ are t n - on ’ , 20 to 30 days a yean ’ wi t im s t r aw ’ ;  w i n d s ;  L o t  in t~m~ m ’eOIdns
~ f Northern Kulund , Central ferab , and H’ n,~rt in ,:l the l’ r io bs n O l a f  n ’ n u
up to 40 days per year.

5. The c r it i ca l  sp n, ’ e I  for t b - a t , ’”  t of wind en - a -  i a n n t b ,  ‘soi l  is 6 to
12 is s e , ;  for the basic kinds of  s o n i  , 8 H ‘S s n ’ , ‘Ji th ,nn in ,
f r eque n~ ; of oc , o m n ’,’nce ~ ‘ ?  n i t i ca l  ‘,‘. n ’ d s p ’ e d , tb s -  nun- I’ m ~ N v  -

dust st4 ’ n ’rsu is in reased . f b n ’  om .m r , ’ e lat l , , ’ n ’, is 0 .82 H’ O. ’~t .

, t 3 7
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TABLE 6

THE “SIMUM WI NDSP [  H B-H :L H’

- 
W m n d s peo’ d ,~

n,~,~~~~~Iossib1e ., i s e d  ‘ ‘ Ca ’

10 15 20
St a t i c -  Y r , nn ’  Ye ,- r . - Ye a rs ‘n e, m -s

Bama bins k 23 2a 27 2: 29
T a t a r s k  20 23 24 25 2€
No’v os i b i r Sk  20 23 24 25 H
Chis t o-O z e r nc- ye 23 26 22 22 30
Zdvinsk 20 23 24 25 H
Kup ino 24 28 30 31 32
Ka rasu k 23 26 28 29 30
Rebri kima 21 24 H 26 H
Khabary 23 27 29 30 31
Ba mnm ,;ul 26 32 34 35 37
S laHon’c- d 24 H’- 30 31 32
Rodi no 19 22 23 H H
~lev sk 21 :f4 26 27 27
‘t ubs - s”vsk 25 29 31 32 33

- e
C -

- , - :  , ‘ - ed ‘ - -
- - —- , , ‘ . ,

- . . l - i-I ” ’- - ‘ - - Li - - - ‘ ,- “ ‘7”\ 7 ’ ’ ’ - - - - ‘m , ‘ - , ,.- ‘4 ‘5

J
4’5 4 , ,  

~ 

- 

~~
‘ Ii 

‘

( - -a - - i -’ ‘3
”

N

- 
~~~~~ H - ‘~ 

.-~a-~?

U iqu re .1 , iii , ’ n n ’ j ” - f - m ’ m t cl -ny ’ ;  s- . i th ‘ -, t n ’ ” ’ m w i n d  ( :  15 nm /s e ) in
z , n n ’ ‘I w e - , t ,“n SI hen a.

0-10

t. 10 — 20

21 1-30

1 , ‘m n - 
‘ , , , ~~ - 

- ,~ I
- I n e .  ‘i - n ’ ’ ’ : ,-
- ,n~ 0 ‘ ‘ ‘  I; - l \1 ‘

- : , l , f s e v  - I
i’ . , e ’ n n S l O  - ,  s~ ~~. ‘ - l a s - ; ’ ’ ’ uni

a Jh

‘ N’ -~~~~~ ~~~~~~~- - -  “ - N ’ .” -~~~~~~~~~~~~ -- -‘  ‘ --
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1~ ‘5 mm s t  st n mm m s most often ari se d un’inn ’ - sou tm nwesl ’ ’n- ly w inds , tO n” fre-
‘ u n ’ m mcy of occurrence of whi CII 15  10 to 52’’ .

7 . The air n e: ’mp , n.ature durin’i dus t s t em ’s f 1uc~u,nten wi th in broad l imm m i t s :
fnonnm 5° or 7 a~C to  +350 or +40°C, the relati v ’ Hn” i di’ -! fr~ i” 10 to 7 ’
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‘ , I I I l S , S. 1 ., 106 ; , “Ou st 5~~om ’i’1S in  Hr- A l n av T e r r i t o r y ’ ,” ‘H w ’ m s ’ l
O i J eH . -‘n’;c ow ) , Ne . 12 , 7 t - 7 0 .

T h i s  article con n t a ins atO i S s ’ C s t ’ g a t i c ’ m ’ i”tu ti’ - nature - ‘ dust s t o ’  “ mi ir,
t’e A l t a y  ten ’ritom ’y . Their quant i tative i ’ :1i c at , rm , are g~ s r . i n c l ud 1 no
the s-ni st i b-ot ion by mmio n ’;ths , by durdti on , t i e t s r -  5 - 0  ‘5 ,4, at ;.hi o h He— ,’
,-C tu r , a nd the  di  t fn a n - , - r ; t wi ndspeeds - A r:~ ‘ben of  c a r o l  o s i O f l S  o n - u - ‘ o d e

~i;, :m r ,ic ter ’ izj  n~s d u s t Sto ’ ‘I”; n i  He i r ten:dem m cy 5,, oc cu r  in that  me comon . 
—

Until n-e -ce nt l y, w i n d  e ros ion  in t is ’ 4uuntry and in t Oo -  Al L, temri Hn ’ y in:
p a n t i c o - l a r  did not pose a se m ’ ious t e r o -at , s ince  it oc c ur red , mainl y ,  in
t he f , ’a imne of a l oca l  , o v e n ’y diy- occurren ce.  Onnly duri re m bad dm o’ ug” - t s
( 1 9 31  , ] ,i413, 1955) , amid a l s o  d roaC ’ ; m ; ts i- l O ch were “ecoat ea 2 to 3 yean - s in
s u c c e s s i o n  (1051 , 1952 , 1953) or ;‘;ith a s h un t  i n : t en ’v , l  ( lOcH 1 ‘H. 1 0 6 5 ) ,
d id  t i l e d  e ros i on  spread _ - s n s r l o rg e  tei-ni ton es , accompanie d as a rul i,- H

‘ ,luyt storm ’s .

Liecent ly ,  s ince  the n ’: has been a reoon ’d growth H rros  ion in Ho S t  ~po- 0 ’  •
t oe reg i o n , d o y t  s to r ies appea r mon’ e o f ten an nd a ’  tm 1 a s t i n ’ ~ lon n - n ’ , Lun ’ i ” c
w in te r , stn ’oms U win i d s  ~not ;“eet irn g o b s t a c l e s  i m 5 0  t n ’ e e l e s s  , -o~~ ” steppe
b lot’,’ ui- dy f e f i n e  snow co- o r qu i te  eas i l y ,  l e a v i n g  the- so i l  b- ;”e am ~d Jo- up s
fm ’czen  w i  t o  a dry , -u n ’fac e fm ’ ,’~” w hO oh y’ - :a l 1 ‘en’ t i i i , ’  0 -a r t  IC ’ 00 c ’ sc i l  are
~an mi ed  -.n- .- .’ay in t I :e foe’- - ot du t. W i n t e n  and ss ’ ’ ’ , 5’ ,

’ o o t ’i,Is Ct t o m m y  a ”
Hose p a r t i c l e s  - t ea ,  carr ied to ’  d ust sto n - nes in to n ’  “ - m b n t e d  a reas ona  c i t ’ es
of t”  “e’j ’L’ t ~ a n ;J even: ’ into t he G o n n a — A l  toy ,Ou ’ onis’” ‘ O s  D i s t r i c t .

L u s t  (h ’l a ’  ) s t  ‘ ra ms in time I O t a y  meci io n n a n- e a c o n t i ” u a t i o n i  o ’ the i ns - , l’ e,, s i ’ ’ m s
w ind eros ion o nn d ar t ’  i ts  ‘ mos t  a C O t I , O ’  H-’ ’ ’ , . -,h ic ” , d’.’ s f e , y ’ a t Ime y 

~1.  °e ” n ’- .
I,’ ore i s  a ” - -  , ,~~ “ - - - nt to per ta r r-  an accun ’,Itu an --c detai l ed st~ 

‘- ,  i n ”  - i n - t
m y dust  s t o  “s a n t  to s - i n ’ s e i ’.’p a n ’ m m -pr o - sod c l a s i t i c , t ’ion a ’ 0~~~t St r - nms . to
prov ide a bet - n ’ n:s - ’ t 1iod 01 S t u d y m y  t ho -  na t u re  o f  t ’ - i s  ~

1 0’ ‘ a, ’ ~ n ’ - ; h i ,h  IS
so i r e ’” cu’ - ‘ _ “ t ’ ’’ ’ cm_n t ionon l econ o m y -

‘Jr n~ 1 now , the re f m ,ns been no ;r rie n a li y accept ed , a m e,n ,- i , dr~ ‘ - n - I . i n  1-
d n- f i n i ’ i ~ n o ’ a - i ~ st s , , n ’n” , In the c un ’ re” t  ‘H”u,n l ‘ e’ n : ‘ o - ~~et ”  , n o l  ny ’  a l
tH in s 111 0 P o s t - ” ( 1 0 0 11 ) ,  a d~ ’ t  (s a nd ) s t - . - , n ’ m ’ is H mU t n  i;ed - s Ho-

Dc- l u n ’ r n ’ mn cc of  a ‘ argo “~~U” I o” do: t .  san-I , and p a r t  d o ”  tY J”~ S _ i  ,i ” ’  ‘ e n

in to  t i ne a i r  Us a s t  ri ,mnc v j i nn - l  , as a ‘ e~ u l  t a i--h i  - ~‘ 5 h e ., f O s, ” ‘ - L i,’~ on ,,‘ s
‘ ‘aNy -in ,] v m s  - b’ li t - 1 i s  , o n ns  i ‘ l , : r .- n L ly r 0, s O .  b’s t s t , , ‘ ‘ - j r e  d i ’  ~‘

‘- ‘ —

hi n t H as ;-; n,’ ‘ ~~‘ - i ’: v m s  i b m  1 i t, ’ 1 S C’ ’ cm ” 1- 10 ‘, “ ) , n ’ ] ]  s: (,-. “i ‘ c I— - 1 -

“ ( in n 1 — 2  nm ) , ,nnd s~ n nn , ~ (“h -n -, I yI ~
, m L i  t -  is a ; to 1 • Ii - 

,
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P . S. Za kI:c , rev g ives  a mm iore su i t a b le  io’~ in it ion  ot t e  ;“;o- ,, ni ’ ~: a
s t u r - m i f un’ ayri cul tune : “By dust stu n ’ one “:,;st -on - i e r y t a m ; d t ’  Ln’i~ - ” a - an ’ ,

ma : nn1~ in d y  reg ions , ,- .‘h e mi d S I ’ ’.” : wind , Ie ’ -, t r c v s  ~m” i Li ot’.’S
s ’  ~ top  layen ’ of so i l .  Ag n icu l tuc ,ml crops c o n  a l so  be b b s - -n aw a y ,-,‘ it :  H
s o i l .  T i n s - , ammm o unt of dust bloc- n into ’ Ho- a i r  cons ider oi b ls  ae c ”e,nse s v l s i -
b - i ’ s  - “ [2].

1 ‘ m i m e  ame oU nce a t t e m p t s  to efi ne a “dust st o -  . 
‘ - - f un c l a s s i  t - ~i ng Just

s t  - , , 2. 0 . Sf nen” berg d i v i des  t he; ”~ i n - t o  local (en t , . i c )  an n d ~ r e m o t e
,r L y n n  ( e x o t i c )  I - N. Os t ro v s k i y  i nnto local  , t ’  a r s ’ S , m l  ca m pa” i t o .

• 1. S. ~akubo — , and several a,-tner authors hav e suggest-- ’ ci a ss ’n ’ ‘ caSHes H”
t o , - ” , but t hey do not ref lect  precisely the es ’4e n so ’ - o ’ t ” is  “a ” H ’ ,,re-
noire in

It ‘ ‘ u - s t be noted tn,t the occurrence o f dust sto mm’ ns h s ,‘n l y’ be-  - ~ li 3L’y
studied m d  the fop ’n ”ulatic ’mn of t ’nis research 4 nto t o -  hv l - - ~ ’ ’- ’- ‘

s e r v i c e  syste ni  doe s mi s - - t  answer - o u r - a r t  mequ i re ents.

The hi ghest av o rage long-h ’” ” nsu ’ te n ’ ‘of S t - o- d~, - t  a t O m ’  L” ~t0buu
o n the A l t a y region dun n’ ; t o e  ~p r i l— 0 c t o b e r  pe r iod  wa s  uS ’ ~~ ‘ - r, ii - - 1’
- ;o bt  sov s ar e- ‘ “mane t ha n  -‘h occurn en~ a” ) - 

‘
. H’” ’ c “ a r e  • 

- 
t o  t -

in the nun m; hs - mr H dust s ton m nn s L i :  indiv i dual y e a r s .  0,’r ,-,e , ‘ - t n , - a”e U r e a
of Rubts o v ck , for 18 ac - - i r s the leas t  “u’i ,- ” ot do s ;  St ~~n ’m ” S .~JS n ~e , a ’ ii
t no m ’ m os t was 91 , in I ‘c ’ -

A na ly ’~is of the dat a  of d i s t n i bu t i o m n  o~ the ‘ su m Len ’ o’ d v .  - m b ’: dust  s torm ’ ; ,
a c c o r d i n g  to rmionths a t  t O n ,” w. n rm nl po’ n o d  in a n u s  Cl f ’ ’ ,. l u n id a  - S .oe s~

_ - .
t n m a  t tn,’  grea t o t  ni a;nH :r o f ‘ l u s t  s t ,,” m ’m ’ iS (27.  ) ucc u n ’ s m m  “f , ;y  a n d  to ’ s-
greatest ni um ot ’ n ,’r i n  dunn ’ ( 2 2 . 2  ,) ; the’: I n e ’  is a ; r ,nd uj I redu t i - n  - 

- h is
deoreamse can be - ‘ ‘- p l a l  ned by t’ is - -  i nc rease in t he d i : mo umn f  0 ’ p r t c n p l  I. f ion
in t i ne s t - p p - dur ing the ‘ ,e o,nd ha l t  o ” the s oo n - s m a ’ -J f On - ; ppu ’ a n ’~n n , e 0 ’
prot n ’ , t ive cov e r of g n - owmng cu lt ivat e- i  p1, “t  j m~o 1 ’ ,,-H”~~l j n O ’ ,s -

He n a t u r e  a , i t  dus t  S tun  m ’ s , t ” e i~- a,’~’i’a, t ’ ’ is ic y ,~~~ - ‘ 5 ’  “ - I , n m c i e y  1’  5 ° , -
H ’ppe area o f  ti m A 1 t - m ~ r s - mm; io n hose been s t ud ied  H s o n l U u - -, a u t ’ c , r s ,
L. N. :j r ; b , n m ; uv [I], when investi ga tion 5 ’ ’ n ’- - H’ ’: - ‘ Oct -t stcmnmns . hau aS
his d i s po sa l  data a t  nine “ ‘te cn ’ o b og ic a l  s t-i s 1, -n ’s i ’ m  U e L, ’ ’snd ,n 4 ; e p o
(H:j . 1 -

T a b l e  1 - - ‘ ‘ p u r l ‘ n’onn n t h e s e ’ l~ t, , sO ~i’~’s tine as ’ ,’ ’ oc ; e n,a” bn’~ o ’ du et  ‘.ta ’ ,’n ’ n s

L 

t in Dn ;n ’ ’ ‘ n i t ’- n “p’ - i i — O  I I n n ’ 1 0 3 9 — 1 - -0 , fo r  ‘ ‘ . p - i c  I pm,- e l ; ’ , ;  t ’’ e
‘ te ve lu pn ” e n t , of v i n~~in , n mm ’ ]  ‘all ’s i , n i ’d ,  The moa~ n - u ”  “ “ b, m r c , 

‘Lu~~( ,‘ r,,’n”~
(tnO “ ‘‘ccum r ~’d in zones is i t ’ -  ‘ l am - h - t r e a t cob ocred san ’ 1 , ‘ c c- -, ‘ ‘ 1  q” n - ,~noi’ be” (21  ) inn a rea s sun - ’ - o ’ urm dn ny s t r i p s  o~ p :  ‘ I - ’ ’ ’ -  i t t ’  1 ’ ;
a m i d  ‘ sdnm ly - l o a t ”  s o i l  n t  , i ’ s - n o ’ s- n-in s a i l .  The s e  s o i l s  w e  ‘ i f  a ’ ’ ’ U’ -

n - lust  s t  ‘n ’ ’ - (13 ).

no 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~



- -  —

I

I

-

‘ ç  ~~~~~~~~~~~~~~~~~~~~~~~
J ?~~~~ g~~~~e~ a j .

‘j
~~ 

“-i- -~~~~~ 
-

‘L. ’ ’ ’ S ’
tflhi, 

~~~~~~~‘ -e}

L ~‘~~~? ~~~~~~

A J ia c] ra i ’ :Wm n t i c  im ; a f ,n of t ie ;\Hay n ’e q ion n ( m’ .’ L ’ ? ; m ’ n ‘ f
N ( n i ’ f l O—Al  S ay A u t e n n e m  ‘us D i s t n ’ m c t ) .  Sha led areas -  ;, ‘c , (’i” ,

w i m n d  enos i  e m .  T in ’ eroded area is  - m u o n ’  ho f i u u r ,,’s m m
th rm u ’;cin m ,l s o f  ‘ i e c t a n ’ e ’ , 

-

t _ ey  : a .  -m n ’ a s u~ , t - f,~ ~~~~~~~~~~~~

b. Lliaban’ i I - 1 yOu m
C .  S I,i v ’ p ’ n ’  ‘i; - 

-
, lo  hi n ’

L [Oi ’,’s- : ’,” ’ 1,  lt , i  , h i a I V l O S i

o - o n - I ’ m ’ i 101 , , ru o ’V y  I
t’ , I-,,, I m~ ’ ld ni , - C t ’ S S ‘V I

‘ I - / ,1 V ‘ y
~

n 1 ( ‘ C ,  1’ , ,O al I
Ii. O i n ni o

_ _ _ _ _ _ _ _ _-N’ --‘ .‘ - ~~~



- - 

~~~~~~~~~~~~~

“—

~~~~~~

‘ °  —- -N’ - -’. - ’ - ’

These detai led meteoroi 5’gi ca l d a t a  on ‘i~ c t to n’m ;’s o b s e r v e d  a t  tn -e i o ’ _ “ -H
n yjr-o, - ie te o ” ‘b ogi  ca l OH t i o mn (‘ - h i  ch is a i m :;0: in t ’ m e  oe~ “e S ’  Ic en~t u’ a’
/to t ij  regi on ) for lOt3-l 966 [3] ~- e - o  s tudned and o o m mp a r e ’l w i th  l ot o  ( ‘wOk ”
L. 5 .  G r ib ’ ” ,- v sH’~~~s-i , U’ ~~rts ~nate ly ,  on ly in pe ro en 5 ,  i s ’ I t ” a O t  ob ’ ,oH:-:
ind icators ) on Kl yuchi ,m t ;j b, mn a ,-u ~,,

Table 2 sr-a”,, ’: 5 5 ’ : d is t n i uc t i on  of dust st -a r’ s by : ‘O n c t ’ m S .  Ar , ,u i y ’ - , ’ s C ’ S the
c id t i  show ’s hi o h 0,- er the past yea rs d ust  St a n ’ : ’  s h ive  Seen ’ ~ L Su ”.eO Cu” no ( i
5’’:: whole year .  The g reat ’ :  ‘t ,  nurnbe r occun , ’ea ii M o o ’ (I? ’ and t O e  second

• g m r o t e S t  no” ben’ in June (13.3 ) ,  A pt 11 (9.3,) a nd Ionao”y ( 9 . 3  ) a r e  on:
t ’n e sa mnme b — i d , and t o  leas t  nu’ ,bu ’ o c au n ’ ned  in F o - b r umm y  ( 1 . 8 ) .  f . fan m , t i i s
,,,h l C h  pu -: ‘. ioos l y had very f e w  iu;t s t U n ”  - j - i m , , ,u ’ v .  ‘ uvo - 1- - ‘ . ‘ )“ t m t:! t ’ ‘ -

o r ’- - , , ] m - u~~a o r ; t o :  S a l ,- le. , ‘, O l t - m  A pri l ~~‘ n. - ’ m ,  L ‘ / ‘ - c n ’ , , t  a m ] , ’ 5- , -
:n ~’ r m  nO no r  -‘- : ‘ “ j i -  _ t n j H P r ’ ,

~ .ico ’ O- ’ l ’ t n  s - I 1’ t o ’  - u I : m ’ md u o L,~1- i t i o ~ tam
ens- pa l , , ‘ ‘ ;  ot ld ’ On t n ’oi - lo ’~ ‘i ,n:,; ai’~ ~L5 , t ’ n o - r  ~ :1 H ’ m m ’ I f l  ,un ,t

hi ‘ n_ I ‘ ‘ I, s- tri m n- n, ’ 1 u - ~~ - n ’’mi s - ‘ - o i~ e li ,:m s-i 105 ’ Ut ‘ , - ox : - m ’ s ,
S J ~ Sc a - n t - u

Tab le  3 ,;i yes j n ’  L a ] ” ’ ~t te e  “hC’oo”i .j’ a-~ t on ,’ ~c o~ ’ n ’ ,’Oce of dat , S ss  - - at
i -:i n ’m o us timn ft ’S 0 ~~‘e 0 , 1/ .  T i e t a b l e  s h ows t i m ’ S He g’ - -a~ f e  - t  nj m ’ :Oe n H du- t
s t- c ’ s  occu r : _ ‘ n 1200 an:d 1500 huu ’ s (35 € ‘ a r , dust  s t -  “-s Le -Hn n

~m ’o :mm 8 t , 11 i -  the mn ion ’n in g ( 31 . 1  ) ;  “-.‘~~t o n e  t e a - s e  st - I ’ m ’’ S v.’ O i cPn  S-e-c n n
(‘ n j ’  1,00 t’: 1 ~00 ,a u n 5  ( 2 1 . 2  ) and ~ue sm i : a l b e  t rmum ’ i l. ’ e n ’ is oL’ :n : r v ’ - O  ‘ ‘ i - : ”

2000 hours - 0730 hours m m  t n -  “ o ’ n : i n q  ( 0 3  - I’ t o  o ” -~~ H r, sjq-
n i l ’ c- a n t  c” m n ye ’ ~ b y e  ccc o n m s - - d  iv,’,’ th~ O c t f ’ ,- , s e a m s

O r - - n t  i n te r e s t  is  bei ng p a i d  t , , lO t _ n mti a t i o - n  on t he ,Iut’ 0r m u n ’ o ’ -lu s ’. s to  n’-
( r nb l e  0 ) ,  l e a ”  t ’ m n ’  d n t  _ re  c r ’ see t O, m t ti;, mn ma im n n u m - m  en - d~~, 5 ;t
l a s t  t , ’ b t~, 3 f o u nt -  (-5 3 .c ) ,  S t . ” t’iit ~ a dur - ;tio n s uf I t: /
comprise 25 . 5  ; 5 n m ” “or i nm i n g  n~ ”Se n i~i S t  from S H 20 Hors  .- ‘ t ’  a ~roL -

ab i l i ty  t i ’ j ’, b - s , t i ’ :y  i n  I ’ m ”  runs 0es  D o -  H 4 .8 - hi’ long dj n’~ t i , ’
dust Stor m s  is Si g’ ‘ * m c , ,  ‘ 

- F et’m sL mints l as t  ts r ’ on ly  up to ‘ m , n 1 ‘ or  “a,
.‘,- hs ’ ’ e  t o - H-re t h i s  f j g : , n n , ’  .- . o s  30 to Ston m :m, b - m o o ’  a p o ’ n - a i n e i  0 H l a s t s - - a
C’ n d as , ’ .

F -r  con’i n’,’ n : i n,’ n , n ’ , it  - n  ‘ o’H , ’e L. N, ‘ ,nib a n a -,’ ’ s 0 - n t , ’ s r i  ~~
‘ t i s -~ - a l l

‘ lust s erm’ , l a s t i n g  10 hours or r u n e .  os ’e ’  ‘ .0 0  p m o S  ‘ - -  ‘I’tOi ’
” , ‘ re p m r —

rentag n ’  C ’ ocC i  “re”, ’ 15 -1 . tha IS ,  Ofli- q u d ’  t o - ’  - F” n,~~’ m - ’  Hl y, H
,tor ’f lS l a s t n n g  10 Hum S ‘,.,‘ , ‘ n n ’  “a t ‘ :t l ,  Cl O00  ‘00 pr -s r i  onl y 1 - - ‘ t i ns -’

Os ,t S t , _ mr ’ntm s -

T a b l e  S - ‘a ,’ws ‘ luSt  st on ’ m n m s of y r  iOu ’, W i  n :d- ,peeds . ~s a mule .  ,, ‘ - ‘  S ‘ ‘ “ ‘, n o
a w i nds p n ’ r -d of ,,p t ’ ’  5 mm “ y e ’  (Cr  n’,, w ind v a s - , ’ )  du s t  storr ”~ J~ ‘,i,t 0( Co n ,
‘ o v e r , recentl y, s ’ m n ’  ~Iu’ , t S to ’ n” s- . , s r , o5 1 ce d I r, 0-o l s  wi ne r , “ , s pec 4 a ’ C

w i n d  i-o as ‘‘ -o ’ ’ ’ lu ’,’ e n ’ t i ’n , n n ’~ 5, m 1s n ’ o .

_ _ _ _ _ _“-N’-_‘- ‘- - “-,

~~~

‘.‘. - . ‘ 
___
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T A B L E  1

DUST STORMS ( - )
~ ~~~~~~~~~~ ‘--.“- ‘- 

Sl av- - Rebni -~ Kha-~ Zav ‘ y m -  : V o l  o fto -
p~~~~~~~ 9~~ ’J h liuchi kha Rod ino 1 ba ni~ Oarasoh lovo ’I’,ho

6 12 18 12 P 22 1 
- 
15 100

T A B L E  2

DI STRIBUTIO N OF DUST STO RM’ .’ BY S’ l- L ’ N H’

L L u ]  un do

Months K1yucoi~~~~ - - - 

m ~ n ’ j S~~k ,
~~ 

No. o f da~~~rre nces len~ ent

Ja n ua ry  - — 15 HO
February - — 3 1.8
Marc ° ; — — 4 2,5
April 9.1 9.3 15 0 • 5
May ?-to 7 20.5 36 0 2 . 0
June 27.3  23 .2  22 1 3 . 3
July 10.4 13.7 14 8.7
A ugus t  1 1 . 1 17 .1 9 S .c
Septe mnibe m - 13.0 12. u ’  11
October 4.4 3 . 0  6 3,7

l ov e m” L ’ o - n — — 10 8.0
December — — 12 7 . 1

-- 
Tota l 100 100 h I  100

T A St E 3

FRI  QUE NI, Y OF OC LL ’ m-O : ENO ES OF LUST si ,,: ’”
AT VAR IOUS T I ’ -~E S OF THI DAL

V 
N’- -

inU~~n~
n ’ ,, ’ I n  ‘ ,- i n i  ( “ 1  f j r a s u~ 1 : No’ . a t ( n w r e n  ‘~s “~‘ r , - ’

4 3 1 2 1 0,5
- 1 7 2 7 s- i. 7
8 1 1 25 50- 50 31 .~~

12 15 ‘iJ La H
1 ’ ]~ 30 5 ‘ - 5
00 ~~~ ,,‘ 3 11 ,

~~~;

i O t a 1 100 100 1 100 

~-.. - - - ~~~ ‘.‘~~—‘--‘ .-- ~~-- . - -  ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
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T- ”- U L E  4 

NUMBER AND DIJ 0 ,A T ION OF DU S T ST m n~~o-’,

Ku b u mn d

Durat ion - H-- her of
(hours ) K l y u c h i ( ’ ,- ) 

- 
P,,, n ’, m s u o ( )  

,~~, 
Occ um ’ne n cu ’ ,  

- 

:

0.5

2 14 14 15 9 . 4
3 13 9 18 11 .2
4 7 -3 9 5.6
5 7 8 10
6 6 5 13
7 3 3 9
8 3 2 0 3. ta
9 1 1 4

10 1 1 8
11 — — 1 V .6
12 - - 1
13 - - I
14 - - 1 0.6
15 - - 1 0 .6
16 - - 3 1.8
17 — - 3 1.8
18 - - 1 U . s
19 - - 7 4.5
20 - - 3 1.8
21 - - 1
22 - - 1 O s -
23 - - - -
24 - - 7 0 . U

Total 100 100 h c- l 100
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‘a’ •
~
,_- ‘~~~~~‘ .c-~ 

. . - ,- ,‘) - , c - -
CC C) -:“ ,‘ ‘~‘ a-” r— ,— -a , a’ - .-

~ nfl - ,; a’ LU C) LUo ,“' C’,, ,— c’~ ,,,‘n a- -n ’ ,— a-’,.

C) LU C) LU C) LU CC c’ Ca’, C) ~~~;a- C) LU 0’ ,
cs-” a,. C”J - .

- - ‘ ‘) N- , n—.;
- ~~~ . ,,‘) - a ,” - n--i

- a- C) C) LU C’ C’ a-’- : ~ C) -c C) U” “fl LU’o ~— ,‘-“‘

LU C) C) U’) ~~ 
,“ 

- -‘ C) *-‘) ~~ L’.C a’) 0” *0 L_) C_i

- - I ’ CC .- ’-” a-n’

C)’ N-I
iN

LU 0 , , LU LU C) N- C’ ‘0 ~“* C) LU U) “' C)
L U - . ’  LU “ -
LaC
UL.
Ln 4- -

0
LU - ~~~ ‘ , N-

- , - -I ,’,, -
‘C C_C C,.) Li C” a-” ‘ N’ N- C, , “'‘C “a C”J ’  LU 0 a-”-

0, 0 CC’,, t ‘ ‘ ‘a “t ‘0 “ “ L”~ “
a-

LU - ‘C) - -
- - ,, r- . a.’ ’ ,‘..~ ‘. I

- -  i, “ - ‘  ‘ - I C  LL~ .0”: ~, C’ LU U) N- a’ , C” C)” ‘ - ‘ ,c” i Li) .0j ‘ , - ‘* LU ‘— :  - ‘ 
C LU

C,,, *0 a’ ‘ ‘ -5” ’ c ’ 
- “ i t  ,

LU~~~~ - - U’ , - -  , C ’ , C’
H C - a, ’ a- - - 

~~
, a,” , ,‘

~~ 
N- , n-as- ,

C LU LU LU C a, n , 
a- — 0 0

Cl) - a’ , ‘a - ‘— n-a ‘ n ‘ n a-— - “ a-—
‘ C’

1— ~~
U ‘ a: ‘~~~

‘ C ,
. 0 )

LU ‘U • C ‘‘ ‘, - - , ,,,‘, Ca r-’~~c’ N- C-i ‘s-n , ,— C’ C’ -a” ,
a”, . — C’.,J (a’ a, ” a’ J a - ’~ C (a’ “ -

~~ 0.

L u ,  0 “ “, N.
- - “ -  . ‘  - , ,r,0 ~_‘ ,,_, ‘ ,, a’) a- ’ - N- a-’, - a ’ C) ‘- ‘  0*

- ‘ “- a-’- - -  s-_a ‘ ( N ,

C,U

C ,  U 
~a’ ’~ ! L U L U’ a 

-

a”,, a’

CC 0 C) C) U) a.) 0 C) CD LU C’) C) U” C’ ~C) 0*

L I  C * C,,) C_i C,_ C C) C ‘ ‘ ‘ ‘ . C_i * _ - - , C__i

a’ ‘ -,. ‘. , .‘ . -
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the y r e a t e s t  n u n m ber of ‘ l us t  sto n’o ’, - 36 , 4 L,ô5 r ’e’ ’ is t ’I- ’ - s-H ,- , ‘ t ’ ’ , , - ‘ od sac. - ., 2
,,‘f lo to 20 r n/ s e c .  an- _ i 34 of the dus t  S t 0  a w i t h  d - m  Deed o~ h I  to 15
‘ n m / sec.  Hot S t o - mi ’ s L i ), c S Qoc ur i i’ t in a Si,’s-’ eJ ~t 6’ to’ 10 — / s ,  on pr i
19 . 7 w , and 9.3 , co on s-,- i t h  a ‘, n m m d s p e e d  of gre ato - r t i ms - i n ’ 20 - ‘ n ’ se o .

In t in e basis of the dat ~
, sh o’;sn n , 5 “, -

‘ - iou is the c r i t i c a l  ‘ - ‘ i n ’ I C o o l ,  I n ’ s e
‘,,:l urnda st ‘ - p oe  , -Ju st  s ton” rarel y ao~, us - at a u-i n I -  pen’ , : o ’ t  S a” s e a  - Ha - - e v e r
to- protect Ho- f ie lds ‘ n o ’ - -  s - t u ’,t s to -e rr s • t he s- , n “ 2 ’  pre~m ou t  n’. t ‘ - . ,o-s - ‘ U
imn / - ~n” m , . This cai rn be done only by , ‘s t :~~1 isi n im no a uu rn eo t  s ) s t e r  at pm ots - ’-a - t I s-s--
o f f o n e s t a t  b C  inn tiic steppe aner,m s a s- t o s- “eg io” -

The sh i t t  in times u n b s - -gi nniflg and s- a mmO .‘~~ dust st on ” -s (Table 6 )  is a l s o
int e ” e s t i n g .  _ - u r ing 1 sftH~~1966 , 5 n , n -  ea rliest ti m e w as I J a m n u o c ’ s l a s - a ,
The l a t e s t  per iod for t he occu r re nce  of Just  s t - , r:’ - ’,, i- - I’.’- De a, o -’ - Len ’ 1 ‘c2
T F n e m ’o - ’ t o- n ’e , t he5  a,,nfl a p p e a r  t m ’ s- - - a ,:n’ out  the year in t h e  51 ep oc ’  d i’€ ’d.  is- c-
over age indicators of durat - i ,,- - nm _~n t e s -’ pen - nod f o r  S - n ’  O C , u n - ’ : ” oe a~ dust
o t o n” u , ,c s - - s - ’ i ’  d m n a  t ‘ L - N, ;,n’I ban-a v . ino - r eas e d  ~ rom I H’, I’ ’, at Pa ‘aS ,,’
and 143 days at K ly uuhi to 249 0 a 5  ( l ,ub -~n-Ja l’,v dn - o - S- ’s - ’ teon ’ -s-i 0-s i ca n S ta t icH -

The f~~1 ow I n g  c m ,  us ‘ uns c a m  be ‘made b” , ’ t L , , m a m :,n lv s  I s

1. lust s t o r ms a t  t ine p r e s e n t  t i e  u nccum each c c ”  cnn the s t e ’s- -a - c
lailid f the A l t o ’ , region.

2. Tine p eriod ‘ - h o - n ,  t n ’ , occu r has  - c o - tn,’ ~s -an ’ I  t h c  -~p r ’  I - Oc t  I n ’--
l im i t s  ( 1 , ’ t- - 1a7 )  as w oo  ‘ n - n ’  ca n- h er ( - ; r i L - ,n nn o ’, - 1 9 - - I ) n I , , ! MCI’,- occ u r t ’ ’ o o Q ’ m .
o u t  t he yea r .

3. The great ’ ’s t  nun m;ber ( 3 5 . 3 , )  ,au - .U r c -  in - ‘ ,ny jn d ‘a ’ - - - . Ht - - a r m y  St “ ‘ s
ooc , , r a lso  in “p n i l , Ncv e m ’ i bn ’ r , L e n ’  - ‘ , , nmn d J a n’ s - c m ’ ’, ( 7 . 4 t ,  ~‘3 ) ,

4 .  1 me “s-n in r: o S- - c u  f s t , ’a n ’m - ’~ h e- :  in n t ’  a- ~“ ‘nio , ! “ ro ’ m r (I 
~~ , , , ,  I

s- c o on ’ ’- (67.7 ) and the i r  n o - - t i m  in- , re,r es f r - c - - n  a mid d , ny -

5. The d u r a t m ,’n - lu- - f  s t  - ‘ ‘ ‘  has i ’ nur ’, - , s ’ ’d o , - n - - - i J - n ’ , cS- l y.
accord ing  to L• C , Gr ’i b , n n ’ uv , -cm s - -  t -m i rd cC ’ t n n s - ,n.’ 1 ,ns tre , n~ no ”, imn ’ ,,t is  3.c
hou r nn~m 40 ‘ ‘ a l l occun ’mn ’n nces 1 r u m ” 1 to 3 O j o ’  s - s -  ,ioco n ’d r ” - , I n t o  ‘ a
r ’eoeni t 3 5 ’ s - n ’ s . dust  s ton ’ n ’ ms l a s t  m m ’ s- ; app ’ - - ira tely U. 5’ - n f lj~ s - - n ’ - , m a  • e u P
OH) , t, h’,it is, t i n y  i s - V  , I n ’ s - , ’ n,’ ,j sed by 50 t i m e - .  t~’e n,c er s - 0~’ m l ,, o n - - ’ i a d
l’fl’L to 1 28 , The nI, : I ’ m ’ c t  S t  -‘ l a s t j n m ; ‘o rn  1 H 3 ‘- un ’S ‘m ,ns n r a - a - ’ , - ,;
on t O n ’ s- - le v i ’1 (4 3 ) 2 ,-, F n n - m e a s d a t  S t a , n’ - ” s l a s t i n ’ — , mom ’ s-’ t O m  10 n o es .

P in - h u - n - ,’ sr i  s-loin r-eg i ‘, f - r e d , now “ m n Ps -’ op ‘ -2 , ,n r,d - ‘ - 5 on ‘ t o - ’ - ,
‘ ‘1 1nu ‘a’ -

i’ , Whereas n ’ n r l r n ’ r  dust s t , , ” did  ro t  oco ur  w i n - n ,  t a - i r s - ’  W ’ dS .1 ,- , i n ’m dsCn-oa
up- t ’ ’  5 ‘ c m “ S”o, aV , ’ r  t inn ’ p - i s  S ‘ - ‘a- , -C ’ s -’ ,, “s they “ c s - ’  occ -n ” “iad. ,~ i t ’  -i

s i n - i l y.
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The la d ,  of ind icators for absolut e number-s of dry i-iinds in the wo rk by
L. N . gri han ov does not al low one to am nah yze t t m ie increase in tn ;;” her of
occurrences of dust sterns in the steppe land of the A l t o v  region which ,
according to our deep conviction , is taking plac e .
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P o n r - m u s l n k e v m  ot t , ‘
. I . , 1 3 6 7 ,  “T’m c Freq a e ncv  - t -  e Sto at Ir ts -nse Dust ‘Dt Or m m m s

in tue ‘ , n a n  m e  , ‘ ‘ ° - ~~~ - ol - 3 m dn -r~ 1 . , , r- H-c ‘ 5 ,  La -s- i 1 - P i e ’ , , - , a ’  - 17
i i i  ~] i 5 ,

The y re rc’ r p - t n ’ S of the t e r r i t_ ’y of tr im s - ’a i ne is d i s t mmn y u is h ed b’, a
f~ v rub le c o i ’ m b i n a t ion of s o i l — c l  innati c condi t i - r- ns , f u n n y ,  u- an”' s uo ,c- er-
a prol cc t n gs - ’d j ” cs - a t ng seas o n , short winters , the fertile - l, ra i nj nn so i l , al l
m’, n c i l i t - m ! t -  tn ,e deve lo p:-- e mn t of a d i ve rs i f i ed  agr icu l t u re  at ’ s-i ‘ - a k - - it poss ib le
t,o , ‘b t ,  in nnin j h y i n , lds of - ; m ~t i’ and industr ial  a r - m o o  a i r m o s t  s - s - ,  Cry ,e a t ’ .
‘uire’ ’ - ’ei’ t ins-’ oc c u r rence  ,,‘ i ’ droug ht  and ott ler  u~ fa , a- r h- ic ‘a’ e t e a -’ n ’ a c i - c~~i o,,l

,a - mm ’ Ji t - in s 1 i im i t a  tnl ,a p - n u”Ja)o tion of hi gin and s tab le  a, n ’Up y ie ld s  , unless
d e f i n ite  aq r o - t s - ’ o f i nni cal pros -  ud~~n ’~~s are e m m ’ pl -cyc . J ,

Dus t sto i c- s — s - t a r ’ig n m n ‘ ar us on’ d mmm e teor ul o g - cal p-h e a ’ ” - “ ,: n~ t a- f i r s t  a:” ,’ng
ose exc epti “ c m l  i m  onm f a vo r ,n t ’ l e  natu ra l  O s- C f l U ” C f l O  -.-.- i n ic ’ i  lid C O  0 ‘ J C S t ” Ua tHe

e ’t ”c t  on ty r i cu l tu ra l  p r u t ~ s- t ion.

2 c r ’ y in b - n - se  and J e s t s - a ’ t ~e Just st un ’ ’ - ’ s - m O  ,- ‘j m ej ,’ ef lcoo nt~ ’ s- a ,  In t in e
‘ - i s t  ce m nt u ry , they n ave - - , ‘ , - ‘ ~ ~ ‘,,er’.’o-d t , .ice : inn 1 128 nT - a  F r -  1960, in t fme

1 :  S - - m o t , , s - ’ ’ , .-~n’- I m m i i descr i pt ions - f  ~ s evna n ’e du - t  3 t o r n ” : in 1292,

T he o r i c j i n m o n -,to ~~t s tor es is m e l a t - m i  to th,’ stab l - Jo-’ c l opm - ’ er t O r ,
aba - i , - pnn - r m c p ro c e s s e s  and their i n i t e r m i s - t i  mm W i t ”  t1nc Under l y ing  s u r f  , n - ,

the , 1 ’ n n - ,  t m  of ,‘~0 i ’ J m f ,e , i li t ,nt ea , the J n r v e l a p - ’ n m m : t  ,nnd m t  n ’ s i f n c a t i ,,ns-
p f m e t ’ u i m - e na. T n ie processes 1,hi a, ’i l e a d  to t I e  I s - c n n - a t  ‘ , r, ot dn oi~~’~h t

co ,m , I i t !un- ~ inn ’ va rj n ’ , l  , n m n d c l r p l e x ’, a oum ’ m p1~~m., ,ao m n’ S, ’f ’ ,,i t i s -cr f a s- F m a,’le Sco ne S
of  ,, t n ’ - ,’u’o h t—f , ’ m m m ma t on processes S ,kes  place.

Lu r im n ’j  d dus t s t a n” , t ’ mnr ’ n’,ind often gai ru in “t e n- - i  by  s h a r p l y ,  ap - t o
15 t o  25 n -i ,” m,ec s - m d  micr o . The ‘~t m o n g  gusty w c  nO l i f t’ , masses of dust arid
-

‘ n j  i n tu  t ” o a i m ’ , t ’ ,ir’. ni’i ny the t o p  layer of  so i l  and c a n mi es  th i s  bun -den
of mnmdny ns for s-m - j n I reds ‘ m t  11 o m et -m - ’ -,: - Cn’ops are dic”~~~~rt by t a’ s- - i t ’

, e n m d ~ s- i n t O  sprouts  ‘ ‘ t pla n ta - ore 1,1 ow n away , rind duo t s ’ ,~t ‘m r s - s  Lu~’ or c Ut  -

t n , nt ” c down. t i n , “ ‘l at iv n ’ I non ’ mdity dn ’ups to i ts lowest  1 - s - n ’  I: 5 1’ 10 -

C l  s j l n  li C
y do- I ‘ ‘ r n -  n - n t ’ ’ ” ' t o -  100 H 500 mm , Just ‘j L’s - ‘ ‘ n ’S the su n , u n tO t i n ’

n orm nm ,n l r -n v th m mm ci i f -  is disrupted.

~~~~~~~ ‘ , t , , n ’ ,”, in f l i t ’  u k r a i n e  ‘tee -,-a ’ n’ , o ,’ i” n”on , “ I tO,  a t ” -  o t ’ oc r s - o - -i s - y e n’) , o - 3 I’ ,
De ’ m n i t e  r - m ’ i u i n r i t i e s  ,r , ’ ‘‘5u n,j in t ’ me d i s t m m t ’ ’ , t n , ’ m n o ’ dust  H
S n - ’ t e m ’ r i t , - n , of  t in e  Ok ’  - m i n e .  T ins - ’  5 S n - ~ ;’ € ’ c ,, ny ’ i s  t n ~~ a -to ’ s - f S~~t’ j ’ ’ c t  t -  du o- ’

‘ , tor n mms , t h e  t , , n ’ ’S t  — s tn ’ i , cpe and parti oulam ’1 0 tin ’ - wno - Jlon , J- , t c  - i s t - : n m m ’ ican t ,
1 ” o - - ,s - - r c ’ t i n ’, -

, - 1)

~~~ 4~~~ ’ i - , .~~~.a- a -c~’ -  - ‘ - “ ‘-‘
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Lo s t  S to c r mt m s Hear s- s - f t , mm i  a nd O n  0’ pa n- t i  cu l onl y int en se ii t”,e sp r i ng ,  - s - ho - -
w inds in tin e steppe zs - ’ ne “m~nc h ttm ’e i r yme ut os ’, mc ~e an S ho- so ” l  - - oe m
s u b s t ,, ’ nt i  al s-lee ds has been loo se ” e c c ’! ti ‘,~nt 1un a- ’ ,’ m ~ h,’s - ” e  o ’ pro-
tect ’i ye vegeta t ive  a - o v e r , pam t i  ou lar l y i f  t n , - p recn ’ n’ d in g - i  int e r  was  a-- - ”
in  5fl0 ’.’,’ f a i l l  and time spm’ in~ ot -y and rainless.

The c h a r a a t - - r i s t i c s  and f r n mq o - s - c -m ,y of dust s t a n ’ S  “o~ m d e d  in a ‘ ‘ S  o~ O ’
1 ished p r e v i s - ’ u s l a  per ta in  ts- all Hot stor mnis , rega rd ls -c -as t nt ’ ’ r ” ’ ,o - n ” - 1 ’ , ,

T ime J USt  s t orm ’  is a con mp ls -’ ’ conmposite nato ’ al pber ~o- ‘mer ~om m , Host’ m s - s t  H--
po r t - n t m t  c n c a i ’ a c t e r i s t i c , t Ie  w i n d , is s-’ m ’~e of the nma ’m r :  f o c t r i n t~ c a n cue
of dust storm deveHp”n ’ n t .  Under the a pp r op r ia te  condi t ions , - i r a  :~~ n ’-

e f fec t  an enms - ’ n - mc -o u s s - is - m o u n t  of dest ruot i  m c . ~.e mm ay t~~- , n w im ’dsp ” o - -  as s-i - ‘

approx i mation f- a- s- c i n or a ct s- s - i c i n g  dust  ste rn’ im ntens i’ ’, ,, ami d c us s i ’
dg~ t stor n mms acco c mmp m n i i ed  l- y w ind a s- a m peed c, oee d i n  10 ‘ - t c r c ,  p -  so-,. - ‘ -
as the most intens e .

The imiap (Fi . 1) J i V a ’ s-- a - u r a r - In ic  p resenmt at io n i  of U, ’ m im ob a bi l i t ie ,  - ‘
dust ster n- m s w i t h  s t o r e  wi nd m - in the te r r i tory  ‘f  the ‘ k m - a ine  i’ l n
regions of hi nih dust st o r m m m F m ’nmq un ’n n cy stand out distinctl y: t I n ’ ’  east err
s t ’ ~’p’ ’ rem uion , t h e  ui-eat cs - ni n n n’al  mn - - t i n , , i nc l u d j n m ’ m t’ne steppe m’ e y ls - m n
t ins - - ‘ - ‘ i n -ne a , an d t i e  southwest m ’n’~ ion , which Oct ru les t he s n m s - j t  ~- f  the
,i,,I,’ssa reg ion
T i e  g r e o t s - m s t  pra ba: ’ i l i t ,  of i n t s - — n ’s e dust  S t - a - i a -O S is c h s - s - r , i o t e s - i s t i c  c f  t~ -

Lower Dnepr d i s t n - i c t s  , . n ” ’ ,iit iny to- U ye or s i x  days per year ,i- l i :h nn ie

~er ’o go cm — 4.8 ;  5 -e l i t opo l ‘ - 5 . 0 ;  B e m i s l a v  - 5 .9 )  and tins -’ mi s - mn ’” ’rn C m ’ i m ’ c e , -
(Kl n ,’pi n i n s - ’  - 7.1).

T- ,- t i c  SO u t ” , ’ , n m s t  ,mnd wn ’ g t  of  t ine term ’ i tory um nder o - -ns Je n ’a t i  a-n , t l ms - c nu m ’ m he n
of dus t storm -m s - s - i t in  S t a n ”’ w ind cha e , no t , s - s -  c s t  ics decr € -m aae s a lim m ost cv ’ n w-here .
tnm e nut t ’bei ’ , on t nm nc a s - s - rage , ici n g less t i n s - s - i t  one , In n t e e  n, ’ n ’ t 1 , , ’ a s l  U, r a c n - s-
i na t a no - ,e ’5 ,,t dust stom a - m s w i t h  sto m a w inds  ar o OH-~- n ’ s - n ’J , c i i  itt ost  - on 2 di)  5
each year.

In tine steppe .‘ u m m t ’  - a t f ’ - -  a k - nine, a si gn n i f is - - a tm t “ ut - be” of J~~c- t  S t s - s - n’ mn lS
( 30 ) are olmse ‘‘ s - i ’ d wi t i n s t s - ’ m ’t m i w i  nm d s - In at’ , abs ’ ul j ) n” s-y j on t ’, ‘ t 1 n s - ’ e
instances , the wi i’m - I ,  have urn ea’-t e s - ly co ”-pu n ’i-r ’ t ~T a b l e  1 ) -

E i - ;fi t - .’a-e i g h t  1j o -n ’ o, ’ m n t  ot t n ” , - lmn te n ’ su  a C t s t a - n’mns ire OI ’St ‘ ~e-J w i t ! ’  c a s t s - - ‘
~~

‘,-,‘i nds - If t o - is is - , tn 3  a r’ s - tU e  e a s t o -’” ly - 27 are no n  I n  s-~ ’m ten1 3 and 3 o s - o-
-~n ,’ u t hea s t n m m t v ,  W i l t  w ” - t e r l~ s t _ m ’ ’ , v m - m , , ‘ ‘ H ’ s- dus t  s t e r n s - s t e l - i- c ” S ’ .
in 1 o ’ t in - cm ~n s  -

Ta i ls-’ I allows ,is - H ‘ in no- s e t  a n -u t - c - i p - n t in t ~ ‘jn l a c~ g’- , $ t ~~ i”n’ - j n  1-
m n- i ’d  - t o n  i n j  d , - - I m~ ten” - - d ’ s - , ! , ,  S Li m a - - I )  ~~~~~~~~~ -
20 t o  ,

‘
~~ mm /sec in , I and OS F 30 and - e- - -

3[, 1
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TABLE 1

FLL Q U L’ IY OF ~TH’NG ~ I N 2 ~ (>1 5 m/ s ec )
OF CAR I OU S D I R L C T I , m N S  DU RtS -I G DUST ST ORMS

• ‘ ‘ ‘ m d Di”ection

S~e (rn/sec~J E E S E S  SW 
- 

‘ T~~n I Per’ i n  t

15-19 - 25 70 5 6 5 2 9 12 2
2 0_ O m I - 17 39 1 1 1 - - 59 29
25-30 and
o v e r  - 2 17 - - 1 - - 20 10

Tot al - s-14 126 6 7 7 2 ’ 9 201 100
Permm e t i t  - 22 63 3 a 3 1 6 100 -

It is i”poi’tant to note that dust stein’ s in’ - t in s -a- s-- .oo’ s-i la - s - t J .  ari d fares ta - step p e
zone are very inf r equ s - - ” t  w i t h  w indspeeds H 15 to 20 - . - s e .  , -a nd n o- never
observed wi tin speeds ‘ n -e ater than 20 rn/ sec .

In a great part -a t t i me steppe zone of the - rai m e , dust s t o i c ’ s d cco mta~’i’ s- ed
by s t r - a- n - ’~ winds O t t , . , occur. “hus , in the ian’yn’ - , Odessa . Lon n ’ c t ’
Zapor oz in ‘ e , ari d Kher ’s-- on regions up to 50 s- ’~ the ‘in ,t s tones  u-me c o m m ’ s - a t ’  - ‘

w i th  wi ndspeeds greater than 15 rn/sec . Pan’ti cul a n y  high wi ndspeed s were
reached durin g the dust storms of the s p r i n g  of 1960 . -tony s ta t ions  re-
corde d winds peeds of 18 to 20 rn/sec and higher. ~ t, s-” s-~~niya S,a,’ s - m wind
gnasts reached 28 to l4 rn/sec . and tine maximum speed , no- t~ -J on 7 m ,p r -~’! , was
40 mn/sec. At V el i k o - - t m n ,i do l’ station the ‘- - , t x im mmut c m op n ,’e I no t e d  was H to 22 ,
w i th  gusts up to H ni /sec.

Su,, h s t un ’n’ w inds , s--n h I sin g ive r ise to dust s torm ’ s , a r e  poss ib le  dun i r m a t n ’ e
ent ire year (Table 2). They are most fn ’n ’guent l y is-b “s--ed in ‘- ‘s - in C , : p - n . n l

and t i m - S’,’ m i ” -n ’ m ’ m c m ormt ,hs . T i me ‘minim um nu’ ‘ be ’  o ’ dus t stor ms w i t ’ s -  S t ’ ’ n ’m’ wi
is in Jmn rn o mi n ’y , since the overall amo L , ,n tai i H, of Janu, nn s- d.~st s t T r ”  5 IS
si iO n t .
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,D L E  2

OF C!-k5 ES OF DUST ST UP t -to
W ITH ‘,- ,‘ I O DS E ,~, C E E D ~ 4: 14 ‘m ’se :

v ‘ n or m s in) 
-

I ‘ t O m m t l ’ ,

~p r  r.r OU C Jul Uug -ep a-~~~~t o~~. oe~

4 s ka niy a  Nova  - - 13 17 5 - a 2 3 2 a-

B ush t s - n n k a  a- — 1 15 2 2 8 1 1 1 — 1
s - o l na-’v ukha — 1 4 12 — — 3 1 3 — 2 a
L i ernig ov - - 1 - 4 5 3 1 2 a- -

Donessk 2 3 5 7  3 5 1 0 4 1 2 3 -  0’
L i r i l l ov k a  - 3 9 23 2 - - - 1 - 5 5
K l e p i n i n o  - 6 22 20 13 5 15 13 ‘17 2’ - -

b - , iev , city - - 1 2 5- 9 4 - - - -

Lu t s k H’2 2  - - - 2 ,
~ s-, 1 3 1 a- a- -

~1e 1i t opo l  - 7 ic 31 8 2 6 E~ 3 2 a 3
‘,iHnie S e m o g o z y  - 2 13 21 8 4 9 7 a- 2 3 3
Sj s - n U m r ,,-e ,’ l ’  - 2 16 1.3 1 - a- 2 - - a- - - ‘Sumy OS- ”- IJ  - - - 2 5 6 4 1 - - - -

“n -o - - r sa -’nn , agnu - 2 7 1 9  6 2 6 5 2 2 a-
- - - - “--~~~~-- -“ ~~~-- ~~~ a- ’ - ‘ - ‘1
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Sopo nct mr m i~ , v — ,S . A ., l” i 7~1 ‘.t ,,p O n a g r a ”  H tHi s - a -- b - n  , : t  a n y - .~i t-  Oa , - t
S t - u - c c ’ s in  t ,ne H, t Z~ n m a  o’ ~‘no- USS R a n d  to e  n - - a j u o s - - t n t  f e r n f - a r i e s .
Tm ’uciy ’.s-m o ch . ~SS 1~~s-l , ~n . -- s - ’ t k ’ 1 ’m ’, ’ .o - ’ ’ a-m ” ,-m , ‘

,,s- , 65 , L’lHB.

The s tud y a t  dus t  s f - a-- n ” - , has yrea t pract ica l  - a. rt -~n1 (e ‘a - r a n a, ~ee o ’
bna mm ahes o n tine nat iona l  econurmv . The f re HoniHi at  C a t S t t ” - -a , u S  d
t yp ical  unf a vo - r - L ’ ie  meteoro log ica l  oa ’ndi Ho ” in oens - a n’,i l end on i rnd imo ’,t
i nd i ca to r -  of  w i n !  “ r us io r m o F SOi  i i n  pa r t i o u 1 .,r , p n  e s - s - a c t s  s-n t’ i-mn po r ’t s-nt
jn m t eres ’ -

In a desert zomm e , wit ’- - , Ls scarn ty v e ’ g o - t a t j O t m , a S )C  i’d st ein ’ s - u , to
cons i dered a n t  tuna 1 : ‘ h s - ’ n m s - ’ m’ m n ” t i s - s - f l  aI m s- ras -~, t e s - i s  I C o’ i a d o - s e ’  5 1 a nds c a a-o - -  -

a s t e pp € -’ cone , f - i s  N a l - n os t  alw- ,iy’,; a conseq uen e H I n s - m’ O ’ i c i -  “ S l y
n ’n ’ yu l at e d  1 - and osaye . ‘ - g s - - .n ,’ .-’ s-’ r , in ‘,- o t h  :at es . in t O - c - a l,, mm tis - ’_ innol ogHa l
o - a p a b  iii ties , dust s to n m ’ ms , s - i t t  be regal  ,m t m ,d

45  p- ’ i iSt,’ i ’t  , ‘ it n ’ ’ e  -0 .0 itnd pc  ~.,t dus t Stai ns fa r i n  d ’ y i J ’ s-, - 1  - er i a’r ’is ,‘t n’ J
a-’ ’ t i e  coi n s - t r y  - 

- 4 a - ] ,  b Ut  -,ipp , i r i” - t ly  t r o - n i  is ‘ no u ’,’ e n l i  ‘ , p
c J - C e r l n m ’ .J t o - c  n’n t i m ’e f i t -  n ’ i t s -a--ry ot  t I m ,  USSW on n-,h lo h t h i s  ;, f m - n  npmc ’ c On I s -,
no ted ,

T i n ” prop ose ! s- m a p d i , j y rjn ’ -  ( F i g. I )  can , t0’ a o em ta m r m a i ” i r ’ s - ’ s - , t i s  ~‘ ‘  ,,,~~~~,

. ‘ n ’ s i y r i e s - l  to ’ a i d  in a f l s w s - ’ r i n y  - - s - u t ,’ s t i ’umn s Con necte d - - l I f t  f ’ m i -  o - , a t i .r - f l s-5
st , - , r ’ i t ’ g of  t s - -c t i nm m o-a l ~j n,ioc s - tS , i n s - , l  r iatna ” - ia ls , it ~~ p o s s i b l y  bi ,‘t l o - c ,~,- n m ’ H1
in de s - s i icy a ‘- a  “ f - - ’ fo r  oon ’ - b cj - i n s - n soi l o n a - ‘ ‘on .  LU t s - f  - S ‘)~~i i ’  1 is- w i t O
r ’n ’ nj a r ” l  to t im- ’ f r , t ,  n - ut i l e f a t tims - - t i ’. J o - n - m ’ ’~’/ Ut  J us t  ‘ t o - i s - C  l i d  P - ‘ii
p r n ’ - - , n -n S_ - U , t - i - i  in t ,i S , n ’ , s- g i ’ nm a t , , i  O r o- , _ r n - _ l is - ) n s-j i m i - J  s - _ i  I i t  i ~ i n  I s - u i —  l . a
a-

I l cinid t n t ’  ‘ nm t t it ,‘ ‘ , t i  r- ,- ‘ n ot  , m i j mn ’  ( n - C i ( I )  ,,
~ I 

- ~~~~ , t ’ mi l ,i ’~ j , t ,

‘ ‘N  of f i n - - - ‘ ‘ i- ’ rat , ’ , J ’ m ’ I  o - o l ’ l  : ‘ a m n - ’,,

U, n i l  1 ,,- , t n  - t n -  m g  a- ar t n p l - ‘ i  I n o - mm - s - j o - S i  ‘ i - ’ ’ iii’ - ,, nm ,l tm uu ~ , , - C

‘ in -  I s - ce  ,k r j l n c  Pa r t  ‘C ) -  T i n ,’ i m n f u r m m m , n t  n o r - o o -  du s t  s t o r e s  1C 1 1 ,~ ‘S i n ,  U C O
iii t int ’  l Is - l m nn I t ’ a- -,’ n w a s  ub t , i l t t ’ ,t t e a” a “ c a b o r  ~ f oh- -,c-ns - - - t t l - ,,-n ’- ’ - “- a t  ‘ es s  t ’  i n
8 t o  ‘0 y n - , m n ~~ in t ’ ~’ pe r i od  f m ’s- -H H~ e at H s- m ind ‘ n ’ s - l u J ’ ’ n c  i yt ’J I ‘ t O ,
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of s - ta y~ n-n i t in -J ust st ,’mnm s , as presented on the map, ‘ - ni 11 cut  eq Uul b U s - ,
as ‘ C o - o l d  be e~,pe’ated - - f -h an us - c o - s o -  va lue ~s -si th a d i s t n i O c t i o r  c lose  t.
U’s- - n o - n ” m s - i l )  , but 60 and more . T he data from” m acm e st t b u n s  in the Omits .
Region Ll ,s- ] m-~hich are loca ted  c lear fields wi t i m l o a m y ,  e a s i l y  er s -’s- led cs - m i  is
testify to the ‘in f ’m uence that the plo ’,sing c-f -s - i r g i n  lands has on t ” s -- i t-
crease in ft ’ oc ta - m m tmcy  of dust sto m”s -

TA b LE 1

S l UMBER OF DAYS U ITH DUST UT ’ - ’ s --

~s- es -nn ly_ aver mn g e )

- t s - c t i d n  1936- 19 5 0 1951-1 mH

lJ m cns- , s tn ’ ppe 7
I s il ‘ - Kul - is
F’o krov—I n t - ,’ shs~ U 22
Pol t.nvka 9 12
C h e n l - n  

, , ,,a- - - -

As con be see n ms - -o li n Tab le  1 , at somtne s t a t i o n s  t i n s -’ “ , be ”  ot  d o - . - - c- ,it h d o - m t
St- a - t ’ m ’ m s lit t f - , e per iod 19 1 1-1 96 2 i t - on - eased t. ’~~, t1 r e e ,  and e s - s - - n  s- I C C  ~im i me s
in com s- pa n ison with 1 s - m_ 1953,

In a nu ”tc ,,’ n ’ of re yion s s - m d j s - i s - e n t  H- the but zone , t1 s-e H s - mn l bc o -n, n c s  is- da ta
ar m da~ t st o r c m’ s ,  T H is  c i ro u i tm g t a nce acHe i t  d i ’ ’  ic u ’ I to Je t s - - n i ”  - mc , ’ 5 ’  i’
nos - ’’ .- . - ,, ,teOml i t  U noOthei ’n boundary a-f d~~t st ,.- r ’ mms (on t 1 ’ m _- a v - s - n ’ ;e C 1 oav
per ye’s- m i ’). In the [uropean tn , cn n itory of t he o’. m , s - t  C i a - l a n , t ins -’- s n o ” ‘tic
boundary ot t t i o - -  b las t — ear th  .‘one, s - -u b i ch i s  ~~t , ’ a t i - ,’ ” t 1 s -  c lo se  to t n -  in 0r,,a ,n ’ ,
-

- f t inC nUs t Sto’ i ’im m s , -,-ns -s-s condit iun ,n 1 iy d o - o c t - t e d  as f- m i s S ,~ nd am ’ s-- -

- o n- i dering t i n s - ’  a ’~p n - inmate natu ” s-- ~~
‘ the dat , , in cor’p i ii n m n  s - c ms - - s - no l~~r - s - o -

gradat ions of t o - c ’  nc u ’- be r ol s - l a s - S  a - i t i m d u s t  S~ o - r -  - us - i -m o’ used f o r  J , - 5 ’ - r ’  in c  m m
t i e  i s o l i n s - s- ” m  0 days (10 .  2u , 30) and n,’ve m ’  20 da - ,- ’ - ( , ‘ . m_ - , - 50- ,

T b ’’ tn ,’i’ n i t o n ia i  s pned ’t  O f  - l us t  S tDr ’ mmn s , as can Os - - S n ’ ’ ‘ ‘ ‘Oil t~~ 
- O p .  i s

c h ,c t ’,m c t ma ’ r? IL ’ J  Say a spot l ’ - ‘ ‘“ ‘  s .  h i S .  is -  ,. o- —,i ’ e , is’ ,- ’ riot ‘ m c d c  t i n s - -  : r  -

f l d ,,U r o - ’  o ’ t i n s - m r  d i s t r i b u t i o n ,  ‘ ‘c ‘ m U I - m  o - n  of Ju I s ta t ”  d a y ’ ,, y n ’ s - w -  c ”  a
i n s - s- , t t o r n  5 ’  o- t ’  n’ no- S ‘t i es to - ‘ ‘ - s -  sou theast  m m c i np ,ioini ’~ a rm re m ,’ I - on’ j r

Cent s - i l r ,ara no- - These last dat -.n s -U ’  i _ m s - c w e l l  s-- s- i ‘ ‘ S b n ’  .ms - - ’ns-i 1 di st n 1 I n s -  t

‘~ f , s - ,’So - t , i t l u f l, In t tc n, ’  I, o t h i l l s , diii espn .- o - i o l l ,  ~n fU ’ m c l U o - i l t , c l f l S  ( ‘  s- ’ n ’ t r c l
A s i a , n ns - s - fn i ”a -s - s - e m’ o-y of ‘ I s - , - ,I s tu nt ’ s m_ ’ ,, n ,m ‘SOS s - b~ r i l - ,

‘ ‘I

a- - ‘  _ _
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A relative assessmc -em n t o’ c ’ i ’n m a t i c  re c ons a ’ t ic ‘-es peo -t to f ’ s -c  ‘ ‘ o-~~~io- ’of dust storms is d S S 1 S S ’ :’ s- i L a  T a t l e  1
• ~-‘e HUe ub oc -u s t o - n. dist e i L-0t ia ”

of all stations found ‘ - it s -fr i t t ’ na S , s - U n n . j o - ’  ies s-, f t’a- s-— ’ao n’r’esps- nd ’t ng cl i m a : t c
m’ eg iOf ls , group ed a c c o r d c c ’ ;  5,, V-c ~~‘ ~~~,

‘ o- U”L C”  ~ d iv , n- ,- I t :  do - ,.t Sta- n’t’,s
( in the Supple n ’ mem n t t i e s  s-c data .n ’ - tc .’ “u s - a - s - t n  a Sm- - , o- ns - pu~ l ‘ cs arn o L e ’ o - t o ’ n~ - -

T i  , ‘ -
- ‘ Os - Lo -  s-

DI ST RIB IJ L ‘
. OF S T A O i u ’,o A o - U ,’P H’ ,G TO TH L

4 -  m t - O U t  YL , ’s- HLY , YcLER OF’ C’~~’, ~ -. Tni DUS aTd -o-Yo

- - in I

- i C ,  Of
I I i — . of ‘ as - -~ Ct ’n ’a t , s - n  T ins - i mn - S t a t t o ’ n ’ ~

C 1 i r ,a tj ~ lm nm , J i s -: c m a  1 5 13 ,D  30 4 3  LU 60 L’s- ’ 1 00

Very Hot , Dry 100 gUt -U0 6-0 s - .t  15 15 U 44
H o t , L’n ,’ 9a 69 -56 2s -a l d  3 2 2  - i  in,’
‘ ‘a t  , - s - m s - Is -- r o t s - - i ,  4

H o c - i d  103 5 D
Os - I - ide f e

u Loin’-
!io’nt hurn Leg i o n - s

Q f  t s-n ,cah’ ms t mi’ s- 5 ~q 
~

o- 19 ~ 
a-~ l i c

Co mc si di mn m ng t ’ e r ’ -li t i s - ”l y m _ ’ s-u u,i l t n ’ ’ n i t o - n t a l  J m s S , i b s - s - t H i n u a s - t ti o n i s.
pe r _ en ’ a ’ S t i t i o n s  w i t ”  0 a’ ei’t ,’ i ’ t s- as’ Sm -e n’ u s- aL s t  s - t s - r m m n  d o - i s  a- -

’ ’ L u  ~5 r ’ > 1  1—
er ’eJ ds - - t n  c n s - l i c a l , ,’r w’ ‘ s-~~~ L n’ ,ma k’s o~

— - - . n ( i n ’ ) t ine tn - - r i t a - - a a ’ tn m o - 5  y r - ,o ” ,
‘ ‘ s - t o - r i  wit 1 - n ’ ,’ o-~ ’ n ’ o - t  H tee J u g s - c o  of ‘ re o - ae ’  C L~ :~~- - t  s- t o - C ’m i i S , ‘ i m ( . s - e i -

‘n -u t , s - t n , rs - :10? ’  II 1 b) is ‘, , s - r a o Sti r i ;ed La t t ’ nm I s-i n o - c ’  S n - e n  a - 0 a m  t 0 ‘ f ’ . n ’ s - ’ t  -
Wi t~~n ,n s i - cit i i  i s-j ori t l i ’ ~ l e n n y  o~ dn is st om ’ n c c s . -s - a re  , o r - 4 s-s- ’ t inn’ H “ ‘ -

t o - n ,. t Im ’ s - - i n  ,n c c ” i y  t , u c ” L ’ nmr O s- ’ duc t s - a - i s - ’ ” ' days ~‘ ‘ , , n ’ t s - i S  3 3 .  a s - nd t~~r l a
0 ’  the t n ’  I t s - c r y , 50 .

I n s -  S m ,s- h i t  , in y ‘ - ‘g i urn I I I ,u S i n ’ ’ ; ’ ’ , s - ’ t ‘j f  s - ’ ’ ’  i t  n C~~’ i ‘ n ’  l’ s -’ ‘ in- Li -
o f s - I c ’ ,f  sf0-” da ys  c p u s - i - u  30 1,, bs- ~ t s - -.D t - . t n  ‘ ‘  - i n  . s -  But  Us - -
im f ’ J I m ( - S f  f n s- ’ s - s - s - .’ r i ,j  o ’ dust S t u ” ’ S  a .e ’  [0 d , m~~u)  ‘ s  ‘ a-u ” d ii t ’  ‘ ;  r ’ - ~~i , n ’~
in n H u n g - .’ .s- , ( t o - ’  l, m m:n ’ r n ~~~~~ c i ’  ) . U d i s- - I -- I a’  I a t a s ’ m  - U:: ‘, - s - a n ,  , S Do- do , m’ -

T i n ’  - i ‘- s t sI a I t o - r n  is I o s - u t  ‘- d 0r’ a ~, c n ’ S - , S n I - c~f s - Ic ” Ji s-H is-’ t ’  o- - i s - n  - [ lo s-n

‘Ciii G u l f  ‘ n’ utmn ‘ ‘ s- i , c s p i r nc n,- s- ,i ;  ~‘o ’o -s -’ -s-~~ l ’~’ w i ’ s-is- s- ,‘ s- i ’ S n ,’” as - n’ -.m _ ’ - ’ s- - - ’ J ,
- I ji m i~, 1 OLd S n- i  n i t  5 ” , ’ v ,t ’ ’ ,- , . ‘ t I , . - , , ‘ a- I s - a s - -a n  - n’- , ,n ’ nc  - c H, a - S m  l~~-a ’

s - u n’ s - _ I S ,  .. - , “ i ’ i i t a -  ,i mn s-m t o m u u ’ - to - Th - ’ n , t f , c , ’t i n - ,: , Lur , ’.m ,’ s - .o - ” t  5 ’ ~ - 
f -i’ Lien - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , ‘a- . . _ _



dust st ,, “ U-a , :- e cuee d i n i 9  at ’  a s - u r a g e  s - I  130 p us -  ic- n , ‘ e - a- c ’,d_ ~~L I- a l a  p~sible also in t ho - s - e m’y c ot , ds - s- rs -~~i no - rs- . At  t ’ n e Sd i’~e t ir e , it  c o s t  a l s o
be nio te - ,m t ’ ’ .nt  i o -  ts - ’, t - ’  - ‘ e s - i a n ’ s ,  C S t _ u _ i s - s - t ly in ’  L ’ o- ‘a- _ f .  dry c r c , t n ’ s- a u
s t a t i on ,, w ho - u t ’ ,e s- iV ena ’h e y o - a r l y “ “ L u ’  ~ f d’s-s-~~ t ~to n’”  s-j a ys is i s - - s  1’ & 5- .

In t~~a- s-, no- - t he rm ,  negions of Haza k ’ s t a t ’,, i r s -  the ~o t J  anal -“Ho-’ ,s - t e  : _ ‘ ci , t~,c
per aonc t 0” ts - - nr i t s - a r ,  n- n i t ’  a hi gh t ’ uu ,~~n’, .  a ” Ua- ’s - t  St un5’ ,S 20 d,-. c’ s-
less than in tine hot c o - c e ,  c 1oaev o”  , f- _ u nun’ Is -c ’ - :f Us - - t s t ,  ‘ m m C ‘ -

• tn cs - n r m In t o -  10 m e r e  ec s - c L ’ i’as e  a sl I;htl y T a r s - e n ’ p~ ’ t H u s- ~ t f ’ s - C  t s - - ’ ” t a - ” ,- t,’ s- li
in S - n c  hot z o n e ,  T ’ m i s  can be € s - s - p l a ’ ” ed  b y L , f ’  n a t u r a l  i n s - S  o - r s - f - ”, p o - : e ’ i C

ta- r’s - r ho - se S d n c ’ a ‘ , t o ’ s  are t’ s - - “ ea s cnn t o n ’  t n -  sp a  ‘ ‘,~~ mrs - es- c r  ‘ ‘ -

spread -a’ s- d us t  st u” ’ - - - - s - t o - - i  a Lo- ’. e.

Fr ’o cc , H-- nat s - na ’ ac ‘ m , c I - c t o n  s- , i t  i “ St  ‘ieae s - .’ “ - , to c s o i i t e  s a n d , - o o - a
lo s- t r y, e a s i l~~—bl o w ’ s o I l s -  i’”u n t - - t n ’  is- i l d i s t ’  - — ‘ ‘ s- nfl ~i Inn- ’ s - c
bOo r-C , n ra ’  o s- a y i  yes -  co ne cs - i - - fur co-is - 

s- s- ’ cU Hc ’ ds -’- ‘ i i . P o s - o - r d m n :  S s-
ccmdp - - I  s o i l  n-n ’ s - - s - i O n  [ 31 ,  o u t - - ’ Sc Ho- b- , - t  ci ’- s- V t ’  sn ’ s - - s- ‘ s - -a - a ’  , t s -  a- -

’

so i l s  is ‘ :Spe ’ -a- i d l T s -  g ” . - n ’ ii’ ‘‘t o- n - omf ’ s-- . , -~~s- ’ t — s - i ’ t  i_n C K azs - n ’ s t  s- ’ , ,-,-c o - o -  s - ’~s--1
a id  t i m ’ -  r co , i m n ’al di’ .’ 1 OL~ ‘ ‘ ‘_ 0 ’ L st  s t o r  -~~ ‘“  t ue “ - _ - ‘

~~~“ f the I ‘ 
Reg ion . T be~ e s - s - n ’- ‘ - a l u m ” , t o -  nc ” s - ’ .n~~s- -J ‘ - ~ c ’ c t e ,  0 ’ ‘ cu , s ’, s - m” ds- n v s-- s- il,, ’
t rt ja ’ I ’ m t ime  L, c - .- S n . , - ’ ,’ ‘ s - s- u ’ s-a- ’ , Bit  In but cs -n i-s .t n- ,o - n f a c t o r  s - H a
play s - r i  in ’ p u r t a r i t  es - i s-- , T ’ is -s - S , H- -~~s - :- s - i ’ ’ o-s-, ‘ ‘ ‘ ‘ e  ‘ .s - s - n- ’ s-,v as- ’ “ m I, - in  s- is --
t tn e ’ a- - , t ’ o n m ~~, ’ t ’ ~e ” , ”t ’ , s -~c , t s - _ , ’ s - n ”  ~~- u i ;

~~, The m m , i1 _ u ,c e s - JC
t 1ne p l s -,’ .’,i~~ 

0~ .i n - j m t c  ‘ c i ’ s- rc i-.~~L t s - - J 1 y J l s - o  s - O s - f i t ’  L~~t n - s - , , Hp- ,, ia : S , f ’ s - s - t ’ s-o --
f t ’ s - c  In ’- I’s’ s ‘~€s - 5 p- ’ - .,.l is -  a - s- par ’ r - - s - n’ , s-s- ’ t, s-s- - ’a I  ‘ n - s - s - c o r n s  c - i ’ ’ 1  t ’ ’ C 5 0 —
ca l l ed  L n ls - n ,,n e s - r r t t m s  U ’ Ho’ - -

, 
‘ , - s- - ‘ 

- 
, , ,, ‘ s- - n ’ s - - , I ”  cs - i t t  ls - ’ - y ’ , - : in ’r - ;

‘ m y lar ’ s , s - h i -  ‘ u r i s - - i  o~ da -~~l f , r ‘y as ’ - n ’ , ’ c -  ad S D .

c ’o u-u u -s - -,’r , i t  5 mo - ’ J o - ,- a m n j l f , - ”  ‘ C o - j ,  p i o w i n ’ , s-, ’ J r ’ s - u ~~~~~ 
:,,-

c- ’ the c rap -s - u - - s  H i f ‘ i n C r o -  r ’ ,’1~~ t ’ s - i~
1 , n-J , r0,- , , t n  ‘,a ’- ‘‘ s - s - C l ’  s- c c  s-” i,’s-r~~eC

Is - e ns - o ’  I s - , ’ ,~ i ’ ’ ,Is -~~5 y - rr’n ~ f ” r - f  - h o - o- t - - a s - ,~s - ”  ‘i’ -
t - _ ’ m ’~ al — n y - s - i l , - u a d s ,  T ’ i s -  i t s - ~- s - s - - , i,’ ’ ’ s-~ 

,~ i 5 ’ n  - ‘~~~, t 1 ’  f l y . s - m u’’s - s -
mmn a ir n s-.en , t n a l - d s m i n n  ‘ c ’ s-’ o - e r ’g uo b.s - ” . H, ‘ar , t - , - ‘ - ~ s-’ s- n , ‘: l — U n ’ s-i,i i ’d
others )  and - ‘ ‘ ‘ i n d i a  - ,i 1 o fip 1’ u r’,n ‘ c , s-, s- ,j n ’ s-, ’ r,,J ’ Ins - n ’ ,n I. t n  si~ 

-

A l t h o u s - j t n  t I cs - n ’ s- s - i i ’ s -’ s - ,i m n , l -i rs - U 1us - i ”3 ,- ‘s - l s -  1 ’  t a  s - e n’i’ i ’ O r a u~i m t o - ’c t ” e
- ‘ a - ’ -l~ c o - O s - S  - V m S  c s - s - n  s - I C - c ,  ri _ f  1,_ u i  - s- i r s - s - r i m - c s - a -c c s -  du’ , t  sI - ‘ ‘~ 

a-
n

s - I c s n o - p t b u n’m s - f  H, ‘ - r i ng  v - - f ‘ f — i . t - ,~ a- s - n  - J c s - c ’ ,, s - , t j o ’ f i  Is - “‘a t - a- i ’ t ” , ! ,‘, 3 ’  I
i c - i s - t i m - p  t , - t n ’ s - -  n’ -j i l”u , cd i n s - f  00 o- ’ I’ ’ ’  : 5 , o -  t o -  , ‘s- , s - il S O P T s- , S  d s - o - f ’ ’ I,,
ro l e  - m s - i  s - e m s - - i  dose- ‘ p1 , i tr ’ i - ,m n s - t  U s - s - s - s - - n  t - s- , - - ‘ rs - ,- , t ’ m 1 ~ght ~~‘s - i i ’~~ - 

‘ s- ‘ . 1
not 1 H i l t s - U to - j n ’ f i n m i t e  ‘ s - s - n - I s ) .

It “ u t  be i’ s - ps - ’ ’ l d l l y , “ - m - - r I i - m c - ~ t ’- f i’ s - u ’-’ i n ’- f ’ l _ c r ’ i s-i rs’,, - -  
~t s - s - f  0

~:C u~~t c o r m  o - t  s - n e  a ’ s-” - o u l t s - n d l  ~~
- n i l ’ s- s - a Icr ’ ’ i t o - l i, L’~~t o- ’ - 

- ‘ i a ’
n ’ t n ,’ ’ , ’ n s - f , T h i s  “ a c t  i~ mr n d c r s - ’ c ’ i y - s - L a j r t e J  S m ,  a- uL le  3 , s- “it t o - ’  in.
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t h e n is cot s-p ined. It ’s- Tab le  3 , a s an  s - s - ’ s - c s -”~~ic , is a ’ s -  , n.mt ’s - Ies - m da t a  s- n”  Inc
Handbook [1 UJ on pai rs of s t a t  ia rm h s - -s- ’ i o - s- t 1ne Sã ” r mmd r c - ,  .-.fi es - ’c s- ,, s-

pair , a- s - t c e  s t s - i t i o n  is additi onally man ’ Led as t~~u unoa n one. in suc a-e - c i t I e s ,
due  t - ,i i s - p e c a n s - n ’ co ts , the - as’ bee of ds -cys  w i t  ‘s- d os t s t a - - - ’- ’ ta -c ’ s- de n-ease s- s- - o- ne
t ’ m ,ut ’ ha lf .

The dec is ive  si gni tm ca r nce  of antnrc ’ p~- g e r s - m  s-: is- a c t , ns  a ’ S rmm c s tt m u p05 t 0 t h  f~y
fur I s - me ac a pc- a rance a~t new dust S t o - n m - m  , , e n s - i c ’ n  n- s - t h in t I m e c—c- o n ’ idu rHo- i  of t~~o-
te nm ’i t o - n y  umids -’r quest ion , espec ia l l y  I - i t s -  hut ~ rs-I dn a - ’ es -  i a ’ s ,

T ine du st s t o r ’mm im , s - cA i m mi u nm occurs dun it s - the -s - u i” s e a s o n .  In mniC- n c- m o r t em
ag n’ ’l cul tural regions more ft ’ es - -uent Us - s - s f  S t - ~’ arc C L- s en ’s - e d  at t i ne  t o - w i n , —
ni ng of t r co ’  wam ’c ’ pen ’i od , c B s -s - n , a f te r  Ho- di S ’ s - p p - s - a ’ O nc e  0 ’ t i ’ s - s - C s - v  —a c’ s-’ c- n ’
HUm s u r f a c e  o s- t ’ me so i l  ~as dr ’ ieJ up,  but  Is - t n ,’ s - - e m s - s - f  ‘ l i on  has r~~f a - f
deve lo-pn _’J and is ut ’s-able to - p r o t e c t  t t nms s o i l  f rom ’ s- L’ ioc%- ’ n rn g .  Hiy l i  n ’ u i rU ; p s - meo
u n  t i e  s - pn ing ( in oo n’ pa nn ison w i  tB the ss - mi mm ’ c er  pe n ’ i od )  a l s o  h a s - o -  dc ,I I s - i  H
si gni fi cance .

TOO i , E 3

‘ t ’ a- ” t U E R OF L’ i -Y s -  1-tI TH DUST ST s- s - , . ’
I N S I D E  f,TI0 os - T SI DE C I T I L

- Ins iac C i t .  U s - u t -  He c m t y

Gun - y e a  19
I c y  I ‘m ’d ,i - ,, 37
I n ’ ,i s ’ i y s - ’ d s ’~, 15 i_ I

T e ds - i nn - ni  a- 
-
~

I n s- ,li’in’n~ re gl s - ’rn s ’ n ’ s - - s-lust s ’ s-a- nc ’ ma>. n “ s- s- ’ 
~s ne~~-_ he d  s- n t ’-e cc ’ - ’ n al s - m s - - u” ,

dm’ ier mo ‘ - , s - - s - f ’ - ’ ’ ’  ‘ ‘ e - - s - s -”’ ”  i r s - il dese ’ t . s - - a s - - f ,c S  i s -a n ’  is co p i n t s - i s -  S m ’ s - n - n d up ,
I nc add I — t i n , ~ 

- “ is t s- -- n m t m n n ’  So ’’ ’ ’ em ’ mmc i n ” ’ ’  u’ ’ ’ C i ’ m - i  a ’  - -  ca p ’ ’ ’ ’ ’  s- i -- S

im- m~~s ‘ s- h,n n p l y here , i s - m d  in n i - n e s - t i ’  u S i n U t ~ e s - c ’s- g - v s - - s cs- s-s- v to a

I ’  res-jis -ar cs w i t -  a m ’  s- n - Y s - i I , l n ’  ‘s-now coven ’ (Fl g , 1 1 , s-t s-s- t ~ t,,s - r - ’ m S  a re  s - i T c ,i p u s—

~ib l o -  i n ’  c- , j r m ~~’ - r , T im , ’ lust s t - u r ’s - tns i n  ,,‘ ut’ LJs- i i a d  C ’ L- ” Ln s - i s - y  s-i ’ 1’ s - s - c s -  c c i ,’ in
em ., j mm tp lo - ’ , T im ’ ~~ L’ , c t n i l m t s -  o f  dusf  s - I s - n t ’s i n - a n ’ e u - , es i i n e s - , ’’ l ,  t a - ,s- ,’ i ’ s- I t ’ ’
So, ’~’ , TIm , ’ ‘ s-U )t ‘ - equn , ’ r  i n n s - t V a- ’ d s - s - t  S I , - - s - n -  H U ‘ a - a - i , b u t
¶ - - - s -s- ’,s- m ’ ’ ’ t i y I ns - my c , t r s -  i s - i s ’ s-np t o  aS 1 , - s - e s ,

I r s -  - ‘
,

, r~~l s - i a n , • ‘ ow l  ,“ t i m  ‘ s - is - t a r ’ - w ” ‘ s- - ,s - ’ - t  -n - ’  ‘ nm c-  t ‘ e’ ‘s- c” ’  i t m s - es- il -di s-
Int ’ l s- ~~~~Q ’ ’  ~~~

‘ Is - f 5 S , ”' s- t d I n s -  oh s - n ’ s - ;~~ o ’ t ” ’ s - - - -  ‘ ,m 5 , ’ ,- a c c o r d - ’ - -, ‘s - ,i s i ,~~~s-, rs-

iS  0 ’ s-J ’ s -- i ‘ S i ’ s - i  I ‘ i s -  , i n  m ’ in t o 1 i r s - s - a- n c b s - n ’ s -  I a -  co ’ -nLs -,~’ , S , s - s t  S t s -  ‘ ‘‘ S is - i s - I “ ‘ -

c-u ri ! m i n i s  m n m 01 Sin I S s- m m m i -
‘ i n ’  - cv m l i i  I s - m n ’  P - 

~
‘ , , r i - c f  — - n s - m t  1 , - i  - n

t h i s  O n ’m ’,i , nn- , l ne n i i i  l y s - t i n t  i t  nt  i vm ’ l  s- ‘ . i’i ’,il i r i s - , 1 - , s-n- i  I n  m

-~~~ - -~~~- -_~~~~ - “ - a- ’ -  ‘~~~~~~~~~~ ~~~‘ - a - ” -~~~~~~~~~~~~~~-’ - ~~ —a- ”



‘Ii’ ’

~ 

~~~~~~~~~~~~~~~~~~~~ 
-, ,,,r -‘

1 mm a - n s - 1 s - i t i - - ” , i t  is o h s - - c o o - - - lim o s- 1 m I- c  - ‘ cmOs -  s- o-~ a- ’ d o ’ s - I st i r ’ s arm
i mm - p o - n ’ f s - n c t rule i s  p lay ed by l ’ a - _ ’l c s - s - r i d s - H a n s .  T t m m s  is a l s o  ca~~ s- - s -  h ,

S as -uI ts - m s-t r u t s - n  - ‘ O f  t i c  pinemcc c s - s -’ em s - s -”  ~5 d~ S Is - l b ’ s - l i o n .

,inne of  the s- m ‘s - I s - s .  ~a-~n He cc , t ’  d l  ‘- , -Ucr I i  is - - ,i~~ s- s- ’ s- ~ I f - , -

oi’o l ’ s - -~i s - a l  f-~~nv ’ c e  ( G i d r a m n - ’t s l s - z c s - L .’ ) ‘u,, t Sm1 ,’ a ca re ’ s- i  a m n i l a S  S -
. f ’~C ioca-

t i - r i  0’ es - lo ’ c  o f  t ’ u  i m s - ’ d s - s-’ m” i : t e o r o l o s - jic a l s f : t i o n s , ‘his L u ’ -,t ‘ ‘ n ’ s - f  imn c s-s- a- Ic
t On s - c- - t o -en s - ne ‘ i s - - s - s - m a -, - s- t ’ is - ’  ‘ ‘ u o - s - o -” s - ,  of Us - ,- t  s ’~~ i’ n ’ s- s ‘ S m s - t ’  s- ’ ’ y

~~ 
m c d  s it ca i l )  s-c

t ’ m , i ’ t m :e ‘ e y s - s - 1 -3” 1 t s -  ‘ the i r ’ ‘ a- -n ’ c mm a t i c ’ r s -  c s - s -  be c l a r n ’ eu . , - I y -s- ’ ’ s- s- c s - n l cu-
ia ’ fi rm s O s - ’c m - ~~d or , ‘ - H i ’  rego - i a n ’ i l i e - s - m  4 5 ~ f s o - s - s - H - f e  f s - .’.,’”~ as - ’ a n ’~~t v a s - n t i f
I s - I ’ s - s - r i , -  f ’ O t c ’ s - l  S ,~S t e m o’ s na - e p -s- t on  c s - s - i t m ’ - s - ; t n s - ls  h - s - s - n I H  o - ’ ’.”ur ’ ,’it o s- ’s - ,

Iii U] i u n n m  - ip lis-

Sa pozhn i kova , ns- . H (F - I .) ,  “A s - ro d im mma tic It l,s - s of t O e  cs ’ mm ni  s - r i ‘s- ’s-~-T , -

Pub. “ t l r o ’ m n ,t y . ‘ Ki ev , I nil i

2 . Anisi ’ - s - v - n , I. TI , “An “ s- C t , , c s - I  to  hes - i i s - j t i i i i s - ’n ’  this- P r ’ o t n , i S , i l l t  ,‘ - I ‘- I is--
Speed ,, ‘ imn n ls -  and T ins- H r Un i n m t -  t ’ n ’ j ; s - ’ s- - ’ i  i” n im mt irnu,i ’ loin s - r n  t h e  P l a i n ’ s -
I nt r o - i t o -’ ,- u t  t i m e  1155k , s- 

~~~~~~~~ t In ’ ‘ . T l ~~s - I , ‘ - 7 , i s - 1

3 . , T ’ c c ’ m s- i s - i  I s - s - i’ s - il m’s-~ i s - i s-, s - f  - a ’ - a- A m c s - ,l p . ‘I ‘ i ts -

husks- i s- B , A . G . T o - u s - h ’  - ‘ s - s - k  3 , A . A , “d ust Sto i’ m-cs in the s- si ’s -’ ; ’ ’ - n
Pa r t  of t i - ni ’  USSR ,” Lol , “ E ro s - m~~l~ Proc ”sses ,” - ‘ . ? - c , iev , i ’ s - n ’ -

5. - ‘ aHcs - m i ’c s - v , P . s . , “The  ‘ c , c n a r t n n i s t i c s  ‘i ’ d  Gen n l r ’a l nh ic  “' I s - n ’ s- id s - s - f U-~’.t
O s - - , n - - - - - , bol , ““ - t - s - n r ’u I , ’ s - - v - s - i Inn - i s -  - is - ’ m s - - , s - j im ’ !  U s - l ” nn l  s - s - - s - .” 2, i s - u t ’
I, iev A ’ , i ’ h s - h .

6 . L v m - c c h e n t o .  ‘I’ E B i t s - - s - c  , ,‘ ‘ ‘l ., ’ ’ , l m i -  U s - i ’ s - f ‘‘- i _ s - n ’ ’ ’ ’ , i n s -  ‘ s- s - ’ ‘ s - s - s - n- I s - n ’  i’im
C a- i s - l r~~-s - ” s  , t ni’ I s - nc- i s -- n’ mm cii  , - inc  s- I  I m s - a - t e l  ‘is-n i nc  ,i , “ - s - s - ’ i ’  v in it F i - I c r  s - i c  v of ’

I P , -‘ 
- -

‘ 
s - n’ ’ I s - ’ -  ‘ ‘ s- ‘ -  I s - f  t t i ’  ,t ’  s- ’ , t ‘ s - \ s -  - ‘ a i n n ’ s - i ’ t i ’ s -  c s - s - i ’ s - ’ I s - m i ]

is, s~ 
- 

• ,  “ s - e s - -a- ’ s - t c n  i”c in n - s - u  s-~ lt , c ’v T , ’ n ’n i t n n n s - ’ . “ “ s- i n ’ s - m i n d  s - s - i s - t n ’ s - s - .

- 
s- 

- I 71- ‘ s - i , 1 -if , m ‘ - ‘
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-
‘ i s  s - s - ’ H , -  ~~ s- n - v

Iv s - I r cn ,- ’ ’ s - r n - s - n c - - I’ l l’ s - - s-_ s- il thI ns - i n i ’ m  I s - ’

“ d i ” s - n ? i m f l i k s - ’i’ s-i . S. “\ ., “A C i t - - a n n . l-t - ’~j n c ’ c - m ’ ’ : , i t i s - s - i m  s - f 1 1 m s - -  ic - r i ’ s - s -  0 ’
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~“ ‘ n m  I s - r i  s - s - C s- ‘ s - I ’, m i n d
‘ ‘ - ‘ i ii s . ‘ - “ ‘ p rn ’ ‘s- i’ ll I nc ,  1 i - - ,, I m s - m n ,
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DIS Tc s- IBUT IU , OF m ’TA TIs-’TiL s- s- in s-c ) ACC ORD I’s -b
TO I t s - F  ms - V s - p . s - G E  Y E s -ms - P LY ‘s - I Sis - H- OF is - UST S’a-

,-kt’t ms-

S n ,  s - f  l ay s -  Sn - -a - a t er I s - ms - i ”

Republ ic ,  No , u~
on~~~~~~~~~~1 5  10 20 30 4 s - 50 60 ‘12 100 1 “ t o t - ens--

In Re ’ s -oh ii cs of l’ s - -  s- s - s - t U s - m s - n,

Dry l e g ion-

,haz - ,m .s - ’m s - t m n  100 530 I a -’ s-s-U 12 3 7
Uz b e k i - o ta rn  100 58 30 9 7 2 H
Thc ’ i e t i st a ” 5i5 ‘s-5 ,s--A 52 35 12 ~ a H
~ a j m ~~ i - s - t , - r m  ‘03 28 14 9 s - a

. t s - rs - Hot , Ida R e m s - m o n

Uzbek is t ’, ’n 100 90 70 30 10
T u r k ’  e , m i s t ,, ,,n 100 97 79 61 4 3  21 7 DL
T s - i j ’  ‘, i’ a - t  ii 100 50 33 33 t

In O : e q i s - c r m s  of ‘ c a - i  ~- t - -
Lnnc ated c u t s - i de  the Is- e s -, ,s - , m~

Nor the m
K az , n k s - m s tan 100 34 17 0
Kustanav 100 H? 7 5 -11 2 12

- n s - , , ’s- s - ,’ 100 133 33 is-
Tse l  i r c v ’ s - j n s - md 100 c s- 5 3 5s -3 5 7
P~ v 1 o d m n  100 89 55 i i  a-I

U’ m ’,il 130 59 H 7 12
-‘ik tyuhi - is - k 92 77 ‘s - a US B -i
K- i i’d 9 iii s -t a- i s- iL- 71 7 t a Ut - ’-
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Seredkina , E. s-I . ,1960 , “Dust Stin r ’ mmm s in K,izakhst an ,” T r - s - s - d,,s- ’ T is - i uch . - I ss led .
Gidronieteorol . Inst. ~A 1 ’-m a—Ata ’c , 15 , 54-59.

D us t  stor nn s are observed at a number of points in Ka :aL m m ” to rc  fromni A s - s - n i l
to October. They do consi derab le  harm to pastoral h i v e s f s - s -  P far ’ nm i r m ’ ,c ,
cause soil erosion , and interfere wi th  the non - ms - c l s- -s- ’ onk of a v i a - c ’ ion .

Dust st o rmcms occur under specif i c synoptic condit ions in s a ns - Iv a i -~’ s-i s
(Karakur ni , M u y u n k u m , and Ret -Pak—Da la )  and of p i rme- c - ,’ ’ s - c -d sand  s - t s - - s s - ” i ’ -,.

Bust storm s are not very l ikel y to ec cur fm’ s - m s - i  N nnv s - ’ m I n n ’  I i’  M s - s - m’ n ’h s - mt  t he
imiajor ity of stat ions , with the exception of Kzy l—O rda and iz iicj ’ ; , i la ,
where it is al so possible for them to occur in t hese i mmon t s -ne .

The distribution of the number of days wi th  dust storrnms t l i i ’ oucm boc s - t
Kazakhst a n over many years of observ a t  j oin s is quite v a r ies - i. I s - m m 1 ’  , for
exs - n --m p l e , froc -c 3 to 27 cases per year s -s - re observ e s - I  ut separ ate S t  s - i t  ions
in Karaganda region , whi le  from mi 6 to 26 cases per s c - s - n e  are ob s e i ’v c ’ - I in
Aktyubinsk region. It is c i n d i ’ d s - ’ t e n is t i c  that s t a t i o n s  tha t dii ’ f n - n
strongly in the number of dust St s- i ’m ’ s - c ; are o f t e n  si t u s - m t n ’ m i  c lose t cc s-ni ce
anothe r. The ‘ maxim ’ s -u ,, ,  possible n m m m - mb e n ’ s - c f  - l ays w i t h  dust s - I  orrm is inn ,i s-i nn
is presented in Fi -t ur r 1 .

Du s t  s tm cn ’ m ”s-s have a c m r s - m , s - s - - m s - m m -’ ed dail y c o s - s - n’a- s - s - -  w it s - ’ a ma’s - i t - c u t - i  H’s - - ’ - 1 3110 Is-i
1 700 i i cnm i i ’ ’s- and a rii inirmmum i nn I t i n -  early s - corn ing s - i n , , !  l a t ,” t i - O c t  hems - es ,
The average dai ly cour ’se m n~ a n ’ ui m c h i m n of c m - n ’ s - , of Iii’. ’ ‘ t n t  em” - i’ s - mi -  H?
stat ions in -“s - n7 akhs s -,in is s- mia -si ’ nt s - ’ d in Fi s - i m i re s-H At ‘‘ n’ s - s - i  - s L , Al fs - ’ c i h m r ’ s - k ,
Akm ’ i mn l ins k , Semi i ipalat in s s- , ,A~hasar , F1.m raganda . and i s - s - t a n s - nv S ’ ,n t  ~(‘‘n’s-
dust s t - ,’nrm s often beg in at 1000 ‘ moors - m d  nm i c ~I , m~ a b e t s - I  20(10 hours .

m m mmwu ~vs- s - r , a s ign i f i can t  number’ of dust S I ,’  i’ m ’ ’ - a rm ” ‘ ‘ U -  - nv s - ’ s- t s-5’~s - s - ’  ibtIflo
hours ot  s - -~hm s - s - a1v  S m if ion . T t ci st s - I c c  n’ s - i re  o b sen v n- - s- s- i m , , , 4 m 

~fl n , , ,

second half  of the - t a y at A lma-At m s t a t i~’n ,

Tb’ ’ duration of du st ‘ s - t e r m ’ s - s  depends d i r e c t l y  on their rs- a - c i m s - n ” ms -, v - A s c s - I n c

be ‘- s - en t n ’s - nm ” t in,’ data in Table 1 , the s-r ater I s - n , -  t m n ’ s - i s - j i’rmn v s- nt dust
st i’ rmS s- it a nnive n ‘a - t,s- rt io n , t bt ’  gi ’- - a t i ’ n their  s- Is - in s - it ion .

In S hi’ t rajo r i t v  s - s - f  s - I S I S ,  s - j o’ - !  st o rn ’ns an ’ , - o~ s in s - s - n t  dc s - m ’ ,it i s - s - n c  (lU - - i s -,
m n l i n u t e ’ s - ) ,  A 6— to 7-hour mis - i n s - i t  j oin ot  s - I i i ’s - i ‘ t e n ’,’,’, is j i oss - Ib l i -  ,i ’ ml 1
s I - s -~ ior m s in K, m , ’ a k h s t a n , w i i i s- t cn’ ‘s- c,, , i ’~n~ m s - ”m s - c t Ai t ’ ma — A t , m , s--s - s- s - i - r n ’  I 11 , - v  i ’ ’-
a lways cc t short Hr’s-i t ion. Dust - -H’, n’ ’ ’ ’’ ’ s - f  l m t  f s -  1? m m c m i i ’s - s- I n s - n - s - i ’ m s - c r -
o b ’ ; ns -r ’v n ’ s - l  i n ui — a l - 

, -1~ tyu hins- . A s- r” I i n s - k , K c istmn t , i s- ’ , ‘ i ’ m ’  m i ’ s - j i m !  c m l  —

s - i n s - I  iii A f t — m a - a r ,  [ lust ‘s - I in n - c ’ s -  s- I c i na ’ ions , c t  15 cs - s - u i ’s  a r c s - I  “ s - i ’ m ’ s-~,’ni’ m et -c l
- i t  K d 7 m l  c ’ s - t n ’ s - , I~.’hamheyfv , m mc l h u t ’ s - s - i  i v  s - t i ’ io m ms

363
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F i s - s -~om ’ e 1. Na , sim cnu i m ‘c nc n - , I - - - ’n of Ja 5s is-s - i t f m Just  ~ ‘‘ ‘“s - s in a rear .
Key: a. Ora l - s-k f - la-uk , he ts - s - i’ I - A l n n n a - A m a

b , Gun ’ y€’v C) ,  ill,” I i ns - s i I - P s - m v i c s - d a n
c. 7 s - k t ’ v c s - L c i i n s l  is - , Ka c a s - inns - I s - i  inn. Se r n i p ,s - ia ’a - m n s - l
d. F i t  n ’ s - s - s - m a y  1 0.- s - I  i - f, z v l - l l m ’d a m c ,  Us t ‘ —~~,,i ’ c c s - - ’  u s - ur n I
ii. la-s- i s- ta mmay j - Dz tc s - n mmn [ ’ u  I

I s - i

2 6 tO 14 lB 22 ,s - 4

HOUR

F i s - i  s - i ’m_ a- -
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Since observations of windspee d an d direction are not conducted i m ’ m mc t e -
d iat s - ’ ly as a rule during dust stormmms , the wind in dust s t o m - m s - s could hi ’

judged approxi mate ly  according to data for the periods c losest  to the
dust  s to rm . These data are t a t n u la t e - ,! in Table - . It fo l l o s - - i s  f r s - m c ’ c  tine
data that in the majority of cases , no more than 3 hours bef o i ’e a 1 ,  a- I

s tornm (and sometimes even less), the c-i ’m rndspeed is 7 to , 10 i s - c s-
s- s-cc , a lt -is - s - s - s - s - h

winds of greater speed are undoubtedly obsem-ved d u n - i n s - c  a dust storm .
(isolated annotations to Table ‘F t - t-l [s-mreteorolog ica l table]).

The predon mnnant wind d im ’ ec t io ns  in dust storm s are in western ‘c ions of
Kao akhstan — southerly, in the centm ’a-c l and n o m t c , e r n n  m’ e qi o m ns — north em ’l y
and wester ly , and in the eastern regions — w este m - - ly  (TaL s - le  2 ) .

Dust stor nrs usual ly occur when  cold f s -’ ormts ‘ s - i’ s - s th i-o uq h . As it Inas Ins - s -c s - n c

noted u n  one work [5] , as we l l  as in [1 • 3, s- , a forecast ,~ f this s - s - m em o s - i —
enon s - m c ’, - ,s - c - a - s - r mHs - to a forecast of strong wind , t s- P u t s - c  into a s - ’s - s - c s- ,n c c t m t  the prop-
s - s - n t ies of the un derlying sum’face .

From a synoptic point of view , it is necessa r’y to d is t i m n s - a uis i i  fn ’ o t s - ta l
‘lust storr ’ns and the dust sto rnis ‘nf s - tom - c ’ s -  zones. Tin e autho r -s hs - iv o  e s - t a b —  S
h ished two more kinds of synoptic condi t ions iii wh ich dust ‘ t n ’s - n’ -  -S s - i i s - t

noted at a nm s - m s - i ! s - e i -  of s t a t i o n s  in Kazakhsta n . P i n t ,  s - Ic c ” ! stoi’rms s-1,”,’s-’ ’tu :i

it the peripheries of high baromm me tri c pressure areas.  Second. they ar’ r
observed when very s low moving fronts assoc i a t ed  s - -s - l t h an i r i s - - i n s - c  lois -
press - cs -  n- n ’ s - v  Ste ’ - . s i t u s - m t  s- - s - t  considera bly to the n o n t ’ m  of the t’ i’O I s - i t i  Cl~ O C c c c r ’ —
rence of dust storms pass t I roc ,s - s - t h . ~ -: s-j n- - cc s- a- c nf s i tc al l  oro s - i i ’a p ic ic  w a vm ’s
and local dust s t o m ’ c ’ mc; are possib le on suc h t’ n’ s - n n m ts s- -i hn’nn they approach s-i
“ occ m ntainous renion . In this case , — I c i s t  stom a -n -ms m s - c s - c s - n  ‘ i s - n t  on ly  a lom ig I s - mi”
cold front but also frequently along the wa nim f’ ront .  as n ’ s - u- i l  a s in t h is -
w a m - m -c sector  of the low pr imssum ’ - ’ area .

A condi tion for t he occurrence cit loca l  s- lust ‘ s - I  s - s - n ’ s - ’- ’ i s -  t h e m _ n - i l  t u r h u l - s - ’ s - c s -’-
caused by slow c - cov ing  t n’ s - t im !  s s i tua ted , on tine s - i s - i n e p t  I c - ‘ s - n p , in a I - i’ - a—
t ion f ie ld  above which there is a sh a i - l n ly  s - s - i - s - n t m ’ s - c j m i c e d  s - i l~’icei ’ f m’ n n m m t al : s - m n , , ’
w i th  strong winds ( F i s - i .  3).

Dus t  S l i m  c ’ ’ ’ ’ s - are otI s - ri obs e rved s - inc t ime ps-’ r ’ i i n ! t i ’ m ’v of i m  t s - - ’ - , ’ H i s - i im t ’ m ’ - - ’,s urs -’
areas  ( Fi j . 1) . ‘ i i ’  location s - s - f  suc h s - m n t i c ’ y l s -, s - c m c i ’s s- l i - I n s - c ’s- s - i n ’ s - t i ne ‘c ’ s - i s -n ’
of occ u r n ’ s- ’ r m n c s - ’ of d u s t  stonm is . Thus , m ’ .q . , if s - m i s -  n m i f i s - s - y s -  i s - s - n c ,’ is si t us- I t n ’ s - I

above the mmm i dd l i ’ ‘is - s - c ne’,, of the r iv s - ’ r  Obi . - lus t  s t o m ’ m m m s ocs -  s - n ’ i n n  I s - cs--

regions ~ f ‘ , - , s t a n , m y , Akmm c o l I r s - s i  , Se n mmip a l s - i l in - - i . - s - n c c t  i’, m v l o s - ’ls - i r ri’ s - t i - s - - m s .

Ti-j o to four d , mv a - s - ‘ ‘ i ss t n ’ s - s - c ’  I 1mm ’ mmm o mmm , ’ m nt  O f - n ” s - , it i o m n  ~s - f  s- ni ’ cfn s - I s - i t  1 s - s - ’ m , n n y
an~ i cyc i  one n s - s -  n s - , 1~ Iw ’ s -~ 11101 m ns -~ s - n t ’ i t  S br e a k s - I s - n c r , . [liii’ i n s - i  t i c is t, in n- c
Storm’s -s are i s - f  ‘ ‘ ‘ m m  o bse rves - I  s - t c c n i m n n ~ s - I r s - I  i -- c ’ ‘ c ’ s - s - r n  at  s-iO 1,-m m ’  P01” ’ ‘ en
some f i n - m n ’ s -  ‘nt mm ’ s - i  n hho r in -c  p0 j u t - - )  inn t ine pc-n — i ‘ i nn- i — v of t ine i n t e r , ’ ,,’ h i  e s- c
p r- ca--sure ares - i wi n - -r i- is- p t i n  ‘ mr - e a t  s - i i t l  ti c s - h a - ’; (3 - s- U I c I t n -  s- s-s - i  ‘ ‘ s - I a -  s - l i t  r m , ’ i
ch s - is -  s -c d in - oct  inn c” r ‘ s - s - i ’ m , s-- s- i ‘ i s- a l t  ‘ s- is - s - l i ’  , - i t ,i s - i ’  ry s- ma i t  ar m - ’ s- . ~~~~~~~ , ms - ’,
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ba m ’ommnet ri c g radients may a lso Is - c  s mct a l 1 -
~ to 5 ‘ s - h a ”  per ’ s- )0 . , h it  h i

da - iy t i mcn o he a t in g and des -s - ~urs- ’ ’ ” ’ r !  uf t in ,’ m ’ m n a l  t s - c n ’ bule miue , Lc~ c ‘Is- ,, s - -V ’ i S lit —
c r - ea se  s-

_
i l l _ _i do not c orm ’es po mn d to  - 1 i s -  s - m s - ’ a ’i i e m s - t >  ums - t !m ’ ‘ c r - os - s - f l  1 . ‘m s - c w rc s --s - a - m m d

t ransfes - ’  Gf re l a t i v ely  h i s - ’ ’  w i m n d speed in t h i S  Ls- dsc s - s  ‘ s-~ , i h i t~~ t rd  cv
vert i  ca l a-it mi~o svh ~”nic ins t s - m b i  Ii Iv , c-u n I ch in oL ’ss - - v i~d s- c- mn t i ne ne n ’i phi,’ ry O

the anti cy c l  n-i ns-? , ver t i ca l  te~s- pe rat  , s - r s - ’  n]n ’s- ld~ m m m a- n- am , m ,o m ’ d i  n - s -  to “ii n m a - m c i n c c
sou n ndimn s - j  bal loons up to a l t i t udes  of 0. 5 i’ s-a 1 . 1 n s -  a re s - s - s u s - i 1 l ;  sins- i ’ll or
e ven n es - m a t i v ’, m , s- -ir c i ie f r - c s - - ’ an a~~t i t s - i s -’!e o~ - I t t , I s - c , ’ ’, s - n c m , s - ’ e s - m - s - m ’  s n m a i ’ p l y
to njn~a-~ ren  t han r m m o n s t - a d i a l s - a t i c  v a l u e s .  e a-n ’v’I i mm m e hours t i n s -, i m s - s t a s -  ii i t s’
in ,a- rease s , ia - s - ’ t n r a c j m m q  t t ne is - ic-s - e m’ heve l ~~,

1mm r o n ’e c a s t i n~ - i t  s t ur’ms , it  in -  - a-~ 
ps- u t a - m i t t  to a-’ult mn ’,’j t ine s t , i — i’ ‘

of an d mi t i Cy s - c l O mn - ‘
~~~ s- ieve lop is - ne nn t.  1~s- ‘ ums -  am> S I - i s - t i_n Cl 1’Pedr - t i ns - m t t i e  a n t i —

‘,y ’ C l O n s - s -  i s  be~ om’i in ’cs - j  Int n -’r i -_ is- , 1 mm , ~ a b d s s - s  für e s - I s -e s - t i n s - n  It o -c s- -,’ ’ m c s - f  to
in’~r’ed Se ( s - s - s - s - i - i r i s - _ i  m i n n .  d i,s - t i i  - ‘ - ton ~ n.e 3 c l a y s s - nmm i ’ s -  s s - u 1 ,’ ” ’ n ’m c s-a - i s-i

eas te r nc  per ’ i c ) h s - s - n i c _ n  s-It, ci s - l i s t  ‘w e uf about - 0 t o  6 i c D P ’ s - i f m ’ oi tO t ’  a-, s - s - m n l,i’,- .

D s - s - s - t ,  S t s - n r ’ic m S cils u u~c -s - n urn t~ i m, suit  f in ’s- n m ’ v s - n c - - I - i ’ s - I t ” i s - , s - t en - mm s - s - m: ri I f l s -- s- ’y - - I

i n i t n cm n se  uys - iu mmc 1 m m  ci ‘ Om m e ,~~
‘ a - - , c s-~-~~y t m ’ s- , s - - i ’~ s - n- - s- i ’ - s-c ‘ m” iu i  Cl t m m c i t d i m s -  s-s- Cl ’s-

e , K j S t  nm d i r t ’s - s - s - s -  t u r ’m

Du st S t u f l T c S  cm s ’ s - - ’ h m - s - n o r  s a - s - ’ L’ s-, + s i i s - s - r - t  du n_ n ’ 1 mi s - a-I s-_ i i t ’ — c - t im
case s - c t ’ a r i t i c y s - , l,nmi ~ s — i- j mm e n n nb -rs mica - s - n t I n t ’  s - i ’ s - ’  , s - ’ c , t n i ’- c S s- ’s- s- ns - j s - S ’  ~ s - I l
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Fiq u r ’e Ic .  Dust  S t o m ’m nm s mm a hi in cyc one at  Pet ‘vi ,t tlci , :- -  ‘ . .

art s-s-I iit c ’ Sd ls - p dV s t s - i ’ - t  s - 151)0 ‘iou ’ s .  a-, u ’ s -  - 1 5/

I

[Ii liii ott ’s - s - s - m v

flas - ” m c s - m ’ j n a ,  A . A . s- s - m i d i,i , G . G s - j s ’ k o v a , “ I n v e s t  i q a t i s - ’ m m  s-in ’ s- n D r y  I I i ’ s - - !
U h s - , n ’ m ’ved i n  s-i s - s - ne  l’ s - - t s - ’ inn the S o u i l c - - s - i s t  0! t he  [ c s - r o l l s - n i l  ‘ s - m i t ’ ’  -
of the Sov ie t  Lln i om n ,” T n s - - n ’s- ’ H I P  [ Tm ’ , i m s - s ac t  m u m - - a ’ m s - cit 1 n ’ m c ~ n’ s - t i

Inst i I c s - t e  of  ‘ - e i t h e r  Fo r e m s - m s - s -t a-T. ‘
10. 11 ’ - ( 7 ,t ) ,  1- ”

2.  ‘ s - s - oi ’m i ,Im nOv , ti . F. dr ’ s- s - I  M . i, ,  Itayda l , ‘ ‘ I s o l s - m t  m m  ~ f ’ 1- l i - t i m  Co ld  Cyc i u ’ c i ’ s
C o r mmi i ’ i , t ,m’d w i t h  T u s - ’m -’ ins-js of llppr n’ —~\ i r- C r - t a -s t  s ann - i Tn ’ s - n u t c - - , , ’ Iif’”' ’, s - ’ n
co l l ec t  ion .

i. h a s - r o y , ~~~. A.  ami d  G . I. Mo r- ’-;I , i s -1 ( i s - I ’ s - . ) ,  “ ‘~ , s - i , ’St is - ins of ,In s- - s - t l n i ’ r -
Fur’e rast i n s - i ,” Collect ion 01  4 - 1  ic i i ’ - , i n  I i’,s - n i~~l s - m t I s - c i s -  , I, n ’ m m j m c  s - n - a s - I,
1 - i n - -

4 . T s - ’ m ’ c r t i l o v s - n , ~I. S . .  “ i m ua -,t s- ’- t o , ’ t t ms inn S t - t i  i t s -  c r - s - i ’ oi l s-i ’ t - 
. “- ‘ I t ’ s - s - m s -H

C Gi Is - c s - i . ‘P,c . 1 , 1 ‘ i f ch .

5 s - P s -
~~ 4~~ to Slno n ’ t —R , mmc s - t c ’ I-J eat i m s - ,’r F n m ’ , ’ c  1St  S ,  (,f i ili ’ t m ’ r- ‘ . - ‘ a - s - Ir s - i c  “ ‘ i s - - s - s - no-
1 o-~ i ‘ci I ~~

‘- ,‘ I s - i  i sh i rmc ; ton s - ’ , - , h i n m  i i n s - I  ‘ O s - i , 1 Ps - - I ,

L _ _ _ _ _ _ _ _  
_ 
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,‘,nkh~ r’ cnv , p. S . ,  is -Ph , ‘‘The C f n a r - au te r i s t i cs  s - s - m d Gm ’ s - i s - Q n ’s- s - p in i c a - n’I ftis ’ mj hutj t ’ - -
of Dust ‘itc, nm ’ ms ,“ ‘ lo teo n’o l  - , Ci i i ’ m a t c m l - , Gid rol - ‘- I s - - ; s- s - s -,~ dom ’m . ‘‘ s - c , in , ‘ - I ’ s - s - n ’ s - i l

( ‘ i e v ~~, No. 2 , lq~ 22 , -

Du st, or b lack , storms are observed ta i r l y t
’’ ’ s - ’ i s -,s - ’ s - m m ’  lv  u s -  s - I r v  n ’’ s - n j s - n r m s  , s - r s - s - i

do co nsider -able danmi age to agriculture .

In the  “Instructions for H vc ,f s - ’ o m s -i n-s-teoro log ica l Statis -,s-ns mmc d Posts ” (1 I t -
dust sto rms an -c s - s - ai led “a p h e n o m e n o n  i n  s-_n b -i s--i n du ni ’mcm a s” ms - n nq s - ci nd m ’ s -c s - t  h
d u s t , sand and part ic les of s - i s - - y  earth a-ui’ e l i f t ed  m i t  c c t ‘m e ai n , as ci ross - i l ’
of which there occurs turbid ity in the at mosphere arid s-n s i s - n m n i f ’ ’i cant de-
c rease in v i s i b i l i t y.” Using th is  s - Ie f i n i t i o n , rneti s - c n s- ’o iog ica l  s ta t i on s
record dust st o rc ’ s- s - s - n t int ” bas i s of two f ac t o r s  — the pr ’s - ’ ’- - i s - m i s -, i s - , s - t

’ a st i ’m- s - m u
wind and dus t ine - i in the a t s - ’ s - i’ n - -phe re - I i m , ’ m ’ m ’ f c m s - ’ i ’  . 1 i n ’bi d i t s -,’ ot t b ’  ,s- Is - s- n —

sphere caused by s - l u s t  ca r r ied s - v the wind f m ’om ’ - a far is of ten a t t i ’ it ’ u ted
to a dua -’s - t  s ton ’ mms - ; defi ni mg a d u s t  Sts - n r - i c c  is  “ cads -” “c ’s - r i ’ di ffi s- ‘ s - i t  cv t p s - s - ’  i s - i c

of a rc — i k ind of quanti ta t i ve  cr ’ it c ’ r ia .

In connect ion s-- u i th the s i g n s - i  ficant da m s -m a cn e caused I_ny dust sto i’m” . a r m s - ’ s - : i ’ ’
s i t v  for s - i c t  in i mmc i  t in s - -  p lm s - ’ m m o m ’ ce non m ’ c o r nt  ful ly in ,nqnicul t s - c r ,’ s - l  i d e a- c ’ s- s - n  s- s - l e ’ m v

t is - i s a risen. A p t s - s - m r ’ent l y. in the In s - s - s i c  def ini  t i c s - t m of a dust  s ?~s - r - n m , i t  is
necessary to a s - sum -c e  three s- 1 t s - t racter i  s I I Cs: t he  c s -m i  ‘ - - i s - i n s -  c c l a-i s t , s - ’ i i r c n t  s- -s - i m is - s - i ,
d is tur tm ,-r ncn _ n and erosion c nf soil (yo s - i nc i  cn -o ps ) . s - s - m i s - !  a ci mmi i c m , , c c m f  des - n
in v i s f f m i l it ’ i ,

By dust stn rm m t we u mm cl e s - - s tand a natura l p s- mi - n s -~ nnn em s - c”cnc ob s-;i’ m ’vc s-d i m m s - Is -’’,’ i-e s- i or m ,
‘i s - s - r i n g  c’ ih ich s-i s tr ong  w i n d  w i t  it speed s- c f mom’ s- a- t l id!n 15 rn/s et -  e ns - is - bus t i m ’
upper  layer of the so il . “s - lon g w i t h  so i l  . som ’ne t i i s - cmn s , new s - i - c m  i c - i s - i ,  - s - m s - n
crops are blown o f f , a s - s - oiss of  dust is 11 t t s - s - !  into s - s -mn ’  s- i in , i i i ’ !  I s - mn ’
r’esul ’  is t hat  v i s ib i l i t y  is s i q n i f ic a nt iy  s - I ’.m ” ’ a ” s - ’ ci-

D u m ’ f m ’ mii  dust St o r ’m ’ m ’ s - , o t t - n  a l l  s - s - f ’ the - ir is - bin ” ‘ layer ’ is I s - I s -s - s - - i ’m o ’ s - ,s-m l n ’ m m n i  s - - i l ’ s-
- ,er ’ds s - s - rn , l  young ve n im’ t,s-i t ion not rmm a t or - s - n ’ m s - s - m c s - s - : i i  to ,‘mm n mim n s - - - hi” s n i l , ,.,i c i l i ,
t I c ’ ’  f i m m n c l y  r~ot is - d vegeta t ion  is s - i s - i  l iv t i n s - ’  l i n t  iCl i ’s of  ‘ i n , , ’ n- c m - I  i s- s - s -nr ’ ’ ’i enl

l mc  th e a i m ’ or is cove m ’ , ’ d ovi ’n ’ by t i n s - ’  s - l c s - -~t - i s - r i n g  du s t  s t o p ’ s - s - c s - ;, I t s -  es -mt
‘ ,y ’ s-~tem ’ i o f  the vege t a t i on  is l a id  s - m m ’ , - , im , - - ’ , s - t i l i’, !m ’ mi ’c l n i t . in n s - I

s~s- i i’ s - i t ion ot I in n ’ veqet s- nt i o n is i n ’ s - , m s - t sr ’ s - , Al 1 o n t h i s  s - I n ’ s ?  n ’ s - n ’,- ’’, ‘i s - , ns - n n ’ s - - ca l
suppi s-i of  moisture to th i -  veq i’ta ion ann) s- c u - c - ’ , s - i  s - tm ’ s -  r n ’ s - n - ,, - in t in,’ c s - n ’ s - ’ - , ’ .
The d u’ a - t  ‘ :s - ir - r i n ’ d  ‘ s - p i m m t m u  ¶ i n s - ’ s- s - j r  ‘ i t  t l s - ’ s -, i r s -  a - i n ’ m ’~1S t I c s - - n ’ , ’ ‘h i’ s--,’ c m c s - I’ - t s - i ’ n ’ ut

drops hec s-m s- s - ’- e of  I hi’ i t  I n ’ s -  I of van s - s - n - , s - n h - t i m I s - _ n .  s-
~~
’ l o t  I c ’ l t r nn i S , s - i r i s -- p s - u ,

in ‘ -i c ’ s- s - - s - l i d ‘ i n n ’ s - ’ - . , mmm l mi ‘ t I n ’ ,- ,’ s - -a-’ c l i  I s -  s - mi ” , 
• i s - a m s- i ‘ ‘ i’ s - I’ c c - ’ ’ - ’ -  - - I s I~~ ,’c’ s - . s - r i  -,i ,i cnm e

n ’ s - i - a’s m ’i’ , m ich l m mn i s- mn rms i d er ab le si ,’,’ , H i s - i r u ’ s - i a -  s - s - f  - I n s - s t  a-, t s - s - n ’s - s - m s , I s - I s - n i s - n i r m i l  l i i-

i s - in duct n t  , m g s - ’ i m i s - I  tor i ’ 15 s - t i c ?  u s - i t s - n ’ s - ;  I i i ’  s- I s - c s - n  pi’r-~~ n ct ‘ on ’ S n ’ s - s - i rs - - i  is  ‘ f i s —
ru~- t “ci;  mmccl s - It j i’ j mm c i ni -- i’ s - -s - li mm s -~ , ‘nor- i’ va l  s - c i t  I~ ’ C r- t ) in ’a- , n , ’ , ’ s- n _ i - s - i c ’  n ‘l v r ’ i’ i i , m i  ‘ ‘ s- I

c-l i r b-i I Usc v i i  uabl i s -  cc l i , ’’ , ,

1/ ’ 1



The g m ’i,s - s -s - t c,s- cs-s- t mo rni m which is done by dust st or m ’ s - s is un i t  I ‘ me di i’ect s - 1s - m s - ’- s - s - s -~ i ’

from the m , I’s - s - m t  the loss of fer t i le soi ls as a r e s s - I t  of erosion of ’ f i n n s --
soi l and mutn I tI v- s- substances fm ’s- v s - i  t h e upper , n mro s - t t n - n t  I le . lnutc , c s -  l aye r

Proper ly s t s - c ’ a - i C i m ng o n e  ms - rust d i s t i ngu i s h  dust sta r T m ’s-” ad s - - s- s -c m is - - c dust
storms - is which occur s- -i’; a resu i Is- of t~m s - -  t m ’s - s - m t s f s - m n  of c ius by ‘ he n i  ‘~us -~l t a - c c’s-
region s - e i s -,s - m s - J  t me I s - s -undaries on’ soi l  erosi a m ,  5’ P . Pn ’s-~ s- r u z t s - ’ - m - s -- (1 H - h 3 ) ,
G . P. ‘-m’ ~ns - is -berg ( 1 91 5 ) ,  ari d o thers  ca l led  these st s - ,c m c  is - “dust i s - s - s - u ’s- - 

- ‘

advect  ive sto r m - m m , - n m ’ s- ,’ cha rac t er ized m y  is -es - i v y  l m c ’ pn ’ e H n s - s - n t ~cs - i t  s - s - I  t n ie  a i m  wn t ’ c
a t ine-grain , as a resul t  of which v is ib i i  i t,y is de c s - - c ’ s - s - s ed .  Pur l  ‘ i s -  t s - c i s

- . type of s t o s - ’ s -’ s - , irt 1 t i s -  res -~’nons -,s - ber e t s - s - € ’ ’s- are nt ’s- i ’ s- s - s - I .  i ’ m ’s - n- , tor i  c ’ s -  l ’s - ’
soil an d ri ms - -u p l s - c s - m ’ i m m q s  do not 00c m - T i n e w indsp ec ’ s- s-l during s - s - s - I’s - i s - n i  i s - ’ ’ ’

storms to r i  var y- , hut u sus - a l  1 ~
s- is bels - n -,’,- 15 mci /sec . ‘i s - s - is- s - Is - s - im age cc , ,n ’ - ec I

theim’ to ,‘s - s - n s - ’ i c u l t u ; s - ’s- i s  less noticeable — i t  r e s u l t s  in - s - s - i -I is - i l c ’ ns - t i i r i s - m
,mim d b L s - m ’s-’ i m m s - i  of v e s - n e t a - m t i c n n u  s - s - i s - u i  inn an inc r- s - - s - s - - s - c  of’ -Im ’v w i r u t if ‘ h - ’ - , ’
phs - s - n s - s - - ’ s -n ’ r ca - n  co incide as a n’s - s u it of a m inc rease in tin e ‘ ‘ s - , ”  s- t u n ’i’ - s -  t ’ c , s-

a ir fronn the dry am i d i c e s - m t ’s- I dust.

s - ) uc t S t ’ s-i’ s - s - m s s-i re °is!, s - ’ i huted in the t ( s - ” c ’ O t  St  c s - i n ’ s -, the s r i - - pun,’ ci ’ s - s e n : m i —
s - I f s - 5 s -’a - i i’ zone s. inas- , s - - ’ c n c  in as ‘ s - n i -  - c r’ s - s - a - s - t es t  s - i s - s - c u ’ s- ’ l s - ’ t i ns - v din i s  to ,is - inic u l ‘ u n - a l
reg ions of the count m-y ~n-i ’ ne re “ con ’ s -’- than 3(1 m s - i l l  ion ‘s - emi t s- s - ” - - ‘ ‘  ,nn, s - I  le
l a n d  are l oca ted ) ,  we w i l l  - ,s-n r s -~~i s - I s -,’i ’ t i n ’  n r cl i sti’ i t s -u t i o s - i t ic t t m i -- s - s - n ’ e q i o c c
-i ns- will mc o t  s- m ns - _ n i der regions w i th  Lnl owi mi in sand ( , i e s - s - e m’t amid ; s -~ c n ’ t i s - s - i l  s-

semmmi desert zones) .

In s - - i t  i’ rence to c i ins - cs - t i s - .  t - s - i s broad te r r i t s - nnv  is s- ,s- i cs - s - t ’ ,nc t n m c z e d  by a dr
and ccm nt in e nt , m l  c l i i m m a t e ,  s - s - rid m c o r s - - o v s - ’ m, ‘hr f m - s- - s - s - - o s  a n t  - s - s - ’ s - ? j t i n - m I ’ , s - i  i t ’ ,’ 0’

the ci s - I ? ”  i r lcre s - isr - o s- s- c s -u ’  I s - me  no rt s - m- , s - s - S t  to ‘ ‘ in  , ( n c n t s - s - s - a- i5t - s - - s - s - I  s- s - s - s- - c ” h .

Anmton q t i m e  i ms - ’ t , s - n l  i a s - ’ i t ’ i e s  of c i m i s - t m ’ - u t u m c i ’  cau s- ’ s - u- I s - , t s - s -  n ’s - - , , I I nn ’ w i s - c~l
pa t t s - i’ mc is ‘,‘ n - n ’~,’ impor tant .  The a~

s- s- i ’ s - i s - - ’ s-Uu t c ms - s - s -1 n s ’ ’s - i I s -’4 s - C P c h  i ’ m  t i c s - ’- s t ’ s - s - n - nc ’
v s - mi o’ of t i me  ms - m’c v i nc - ,m m c pa m ! s - c f  liii USSR va n s - - - I n c - I  - c s - - i ’ m :  I l ’ s -  is - m c “; m ’ c  s - i n n s - i  ii

t i n s- n o m ’ t i i , ’ m ’ mu m ’n s - n  m o n ’c~ 0 ?  K~ v a k i u ’ ,t tn , fron t 4 5 to 5 m u m / s - _ n i ’ s - ,. A s - c  cj r - d ’ n q  t o
the n I,m t ,, m s - s - f  L Ye . A r i s - n po l ’ s~ a- my ,’i (liii ), s--uiunk n - n  t in ‘s -j s - c - n d  fs - ’ncc ’ 2 to ]f)
ms - i /sec occur n sa _ n t  I ‘~‘ W s - - ’ n d t  iy — 7? I c e s - ’ c e rmt ,  of l b s - n  v i m ;  tics - ’ fm ’s - - s - p s - e r r s - v  s - s - f

w inds w i th  speeds 01 ’ ii t s - s -  1 ~ nmi / src — 7 I s - - s -- c m - m t a mn ’ i  w ins - I’, wi th  s-s-

of nnore than 15 m - c / s i s - c  0c o n ’ s - - v s - - r i  u s - s -- s fr- i,’quen it 1 y — 1 I ’ m  3 i m ( ’ l ’ C m ’ r i t  — A
w ind w i t h  a s - i c ’ s - - I  c s - f  2- i  t o  ?‘~ s - t m / s n ’ s - ’  i s  poss l I ’ Is - ’  s - n un , ’

ic ’ ’ ‘ m mci xi ’ s- s - c ”  s--u i n n,)’; s - n s - -~~s- ls i mm s - - s - n  - S c  s - c s - t i / s - - n ’ - s- s- ii ’s - s - i ’ t n ,  - I cnn ’  ni ’ s- c r c  , s - n  n ‘ , s - n ;

of ’ l i i i ’  USS R i s - i ’  s - s - H- a - i s - m v ’ s - - I  I r s - s - u ’ I i - I c r - a i n ’t I n, A pril - s - s - m s - s - I  i ’ i / s - i n s -  he i r
b , i ,~ - i l  ic- t an aun t Sommt i i s - - u m - S t e n ’ri S u n - m i s - i , t in ’ s- v s - s - l i  c n l n s n - m v i - - , t  s - m l s m in s - s -,~ ‘ , ,  I ]

in , s- n n t i m i im - n n t c s - ’  ; ‘ n i m c t ’ a - I n i ’ m ’ mI ’ . i ’ m ’ s - n ”  s - r i  ‘ i t ,-

St r s - m n s - c  i-u i c s - I s -. w c I in ,s - S t ’ ~ ’ n ’ s - i  s - i f  c s - t o n ’ ,’ t ‘ ia - i n s - i s -  m’ m ’ - i ’ s- in t i n s - -  c t -  s - i n , - ’, ‘ ‘ Ii ’

s-- s - i ’s - m i d - - a i m  i)a ri O s -  t n ’ ’  t I t— ~SR — j i m  ,i 11 ‘ ‘ ‘ - i  ‘ - ‘ iS  0 ’  ‘ i s - i ’  v ’ - m n — i i i ’ ,’ , ’  i n ,  r ’ - m s - ’ i’ , ’ 1 —
s - i t - i ’ s- I ion ; in wn s - s  ‘ er - r n S i  ‘ ‘ p - n P s - p l c - i  , s -  - - m - s- t s - i ’ m  • s- s - u n ’ s -i  n i , - - ‘- s- ’ - mm- i - - s  - ml s- .
, i mn s - i n-i ’ s l i m l y  s - . i n n - I s  i n “s - s - i I

) 
‘
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Gin a ~s- s- s - m m I y  d v s - - r as - i s - n in the steppe n- i -g ion s- s - f  ( s - c o  Ukraine s-m ud t 1 ce nc o n ’ t s - s - - ’ r r m
c ’ ,s - u cusuS , a s I- ’s - n n’ m c ; ’ .-u tnd b lows t m ’ o us - s - HI) t o  411 days , i n  i ’ s -  ‘ s - o l ga
fm ’s- u ’ l’~ 10 25 Ia-s-ys, and northern Kazakh s - s - tan frommm 10 to s - s -i) d~~~

’
n’~~ - 

s- s- s -nt a on
the frequency of strong winds show the poss ibi ii t s - i ~u s - dos’ , t - n n ’ - occc im-
m m n s - ; in tic’ : s- ’ , n- ~iomi s ‘ s - t m e n m  t he vumi d i  t i or n - s - I  t On  c ’ s - d c n i ,n m s -~ ~~ r f u v e  i -

s u i t a - i b le , E’s-eptionai ly tavo rabie conditi o ns - s is - -n so i l  eros ions -  ccvi i i’ in
las --g e plowed areas 2, - v s -m i d  of a v e q e t a t i u s - s -  -, s - c s - i ,’- m i r s - - m , n’ s - i t ’ s- low rs - to j S c s - m ’ s-
s - s - o nc t s - ’ n t  1 m m  t I c s - c  soil. Sus -c bn conditions in .em a-s -’, tt ’ i cul t s-,s - m ’ s-iil Zs - i im , ’  O f ’ s- -c’ , OC

in sprim ig ari d f a l l — -s - in te r  per iods ,  Inn t i e  s-~
s- I ’ s - m i n c e n s - s - s -! m m o r t  i s - - n  s-~~j n u s c s - s ,

ap proxic ’ uate iy 65 to 70 p c - ns - en t  of t m , -’ l a - s - s-s - ta- s t o r ’n c s - s  O C s - c n r iri s- s - s- S~ s- m’ iii’s - t -

in norther ’u s- ’ s- -L ’ m k hstan -I i ) to 50 percent , s - t n s - s -~ in t in’ Al ta i s-H- - rn i t s - - s- -v
(Kul ,j~mdi ns~ H t n s -~~pe) 45 to 60 p e r c e n t .

ly cun d ly,’ i n n s - i  s - h e  data t mf  “ s - e t ’ - -c s - m - o l o m n i c a l  stat ions mu m ’ i s - , n i i s -  V O s - I s - ”- ’ ~m ni s - !  t n m, -

-m mate r i a l  is- -nI’ta m e d  It~ the di st m a- i !s - tc s - t I  on of ‘,peci - s - “ I n s -  - “ - i t -  s- is - n i s- , s - n l tunal
l i c a t  ion ’ s - - a- , we hove compiled cm ma-n ap of - he “s- u s - s - e u , y us - “ t i ns ’ -s-

a- -, ’ me ’-
for  t h e  o s - :r i cu is - - s - r s -’cl zone of the  s- - - s - s - n v i m i t t i mn i s - s -r -  (~ 

iq, 1 ) .
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I i s - t u r n s -  1 , f ’ n s - u i cs - nms - s - ,s-,- ‘ s- a- dus i s - ; s -  - - ‘ - - Imi r I ’ s - n  a i n ’ t - ~,,, ,  , s - n ’ m - z ‘ ,s-

‘ s - f t ime s - s - v  m e t  - 
‘ ‘i i  s - s - r u

, s - -- ’ m s - n s -’s- , ’ ms - tnc ,ncn n ii ,mi ’ y U t ‘I’ ’ i ms - l t_ e , ? , s- u S m s - s - I s - u t  m s - nc  s - i , , ’ l.a- - s - s - —a- ,

s-’ t c c u i ’ t i n n s - j  t s - s -  lice d a i s - i  s - s - - i  5 ,  S .  s- obo l n ’ s - a- - m n ’ s- I s- I c r - m s  c l ’ s - c

t h i s -  , t - ’ i - m m s - ; i ’- ’ i u s -~ hi-n s - n ’ ds- i ,~~ s - , i ’ i c - I s - a - s  Ii  s - i - -  a - h ,

• - t r i m s - )  na- c s - s - c -, I s - s - s - i r i s - n  ‘ 1cm ,’ c t _ n m ,  n ’ m ’ 
~

‘ n - ‘ ‘ u s- _ n i ’ - l ’ s- s - i ’  nm ’ s - i ’ ’ , -

- c - m - ‘i ‘ s- ‘ s- s - i -  - ‘ a-
I - lI S t ’  - I s - s - s -a- ’ n ’ - ‘ c I - I

- I u m n c i ’ s-- - 
- ,- , , ‘ ‘ i-

s- , s - I ’ -  ‘s - n  , - —

- , m n ’ s- ’ - s - v — s - s - c ’  - ~I, u , - - ‘ - ‘ - m a -
• 
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On time map , the n s - s - s - i ions of the gn’ s-c i t n - . s - t  s- l s - ’ v c lO [ ) n m m e n ’u t  o t  - Is - s - s t  S s - c m n’ u ’ s - s i s
very c lear :  all s- s - f  them a m ’ - l ocated in i’ s - s - a i im- s- s- s - n , ‘ - ‘ a i ’ m i v  in s - he
Tse l ina Kray ( t p m ’ n i m s - c s - r - / ) and involvn req ions w i t ’  the s - s - n- i’ s-a - s - e s ’ p in t s - -s - ins-n
of v i rg i n  and long—fa l low l in t , Tine s - max ‘ s - cms -  s-1 \’ s - ’ m ’ , n s - c r an r mu ai  m m c l  c c ’

days wi is - c s- i s - s - s t  storm s-ms is in the Tsel i n a g s -  a s - I  ( K s - i r s - m s - i s - i n c  ren i ‘ s - c t ) .  Inn
ce r ta in  yes --ir s , ti n s - c rc were from 51) to 60 days of ‘ I ns - s t s t n n nn mS

The ses - c -,nnd mo s - cion with more than 20 dust stat -ms - cs is located ~n uth of
s - cs - s - t i n s - à y ;  i t  i rnc l us-es the T um ’ s-~-ay p la teau.  A signi fi cant m u u c ‘ c - i - n ’ s - s - I’ s - )U’-s - t

stor m s (20 pci’ :a-’ear) is obsem-ved in t i cs - ,’ ‘ , s - c l ciietav p i ’ ov im uc e s - s - r i d  s - - s - i - - I . of
I i ’ t ys im - in) the c s - l o s - l a - n t ’  province . These c ’s -’  ‘ i s - inns i s - u n  t l m s -s- ‘ma p are u us - m t ’ k m s - s-i

c s - i t s -  closed iso lines. T u e  c , ’ a x i m u u c , c  nun-m in er - , ‘I’ s - s - s t  st s - i n n s - is  s - m s-,s - e , ii’ i s  37
in ~c m k n i i ’ tdv ami d 4 9 i n  Pav lo mia r . ‘ t a m i y  d u s t  s t s - ’ s-~i - ’’,s- oc s - s - us - ’  1 m m  t i m s - ’  , A k t ’ s- s - s - I s - m c i - - k .
‘ t n ’ s- s - s -s - s -v s - i ns - I the i r s - s - i’ s- I, ps - - s - c s - - i n ces. h i s - c ’ s -’ s - s - n ’ s- ,- ‘ s- s - c o n - I s  o f ’ s c ’s - c s- c s - - s - - s - t a -, n ’ nlc , ’ m m
t I n e s - - n ’ n-acre 26 Icy’- in ith dust stos-’m s-s in Lir-a l ‘ sk - 35 s - I s - t v -, in Akt v uhi mms -- ls- .

s - mid  36 J cys inn s - I s - nt’ s- yev To t h e  nor- tb a - m d  west  of  t i c s -  r e ’s - i ’ s - n c’ s- rioted , th is-’
m s - s - n i ’ u f n cs - r -  0 m ~,Iust S t s s - rn mm s decreases.

The fn equency s- c l ’ du st s l o t - n - s - s  in t h i s -  southern [ La m’ s - s - s - c m - an ps - s - m t  of t ins -’ ) ‘SS t ~
does s - c s - c t. exceed 10 s - I s - c s - s  a- on the avs -’ m - s - s -~e - 

s- os- -us - ve t ’, in un la - s - s - s - s - s - n ’s-nh le vs - s- s- c m ’s
dust ston’ c s- s occur’ more fs-’s- s-s -ps - s --’mmt i y and their - ncs - c s - I s - is - n i r n c m ’ i s- s- m s - ’ ’ s -, t i n  20 t s - m  30.

H m c  isol iii , ’ ,- - s - s - ’ r,, s m m s -,mn is - ’ I c n q  ic ~ 5 days w i t h  s t o s - ’ m ’ c s  p s - m s - s - e s  t im ”ou iin the
European pact of the Sov i s - ’- f  Union a 1 inn s-i the i s - n - s- - s - m s - n  co urse of the ‘ ‘ m m I s- s - s - i ’ m
I s - -  Z s - s - t s - o m ’s - s - : h ’ye , ami d fumt l i ’ . s - r  ts - n  t h i s -  s- s- ant  to  RU Sts - s - V - - s - n - I m s - - i s- s - i s -  wh ei’ n s - i t i s
i n l s - ’ nr - n s - p t s - -s - l. Fu mt l s - n- r , an isol i m m s - - bi ’s -m i ns at  1s - i ’ s - s - , c v i r , it s -ne c to t i c ’ ‘ i s - ’ ’  s - h

(to t i c s - ’  T s it u m l yansb Sea), s - ’ m , s - m -  to i J O l , l s - n , j n m , l  ( s - l i  g n m y c s - v  , i ) , s - m u ’ 1  p a s s e s
a 1 c n s - t c~ l ’ s -  the s - s - n u t  c ’ ,-’ , s- s t . ” mc m rn - - l ion  ~~t the ‘I ,’n s h k i m -  ~\ S50 - s - i c - f  m i n i s -  T n ’ s - s - m n - u s - s - s - i) ,
Fr -c ’s - - ’ them - ,” t I ns - ’  i s mi l inc qmies north to t s- me ‘ s - n ’ s - the m -mn , s - n u s - t  e a s t  n a - n - u  ‘ i - - n i
o f  the Chel .‘ u s - - i n s t  p n’ovin u . m ,s- . It s - s - cs - i ’s - - to the south c ’ s - i n s - -  ‘ t u s - v i n s i h i

c s - n ’ s - t i  rice t s - m ” s -  s - s - n  s- c m t s - m i s -  sos - mt s- c ,~ - ‘ m m f o n í s - s t  s t n ’- ) i ns - - s - f  l ine Os - s - f  pm ’, s - t i n t s -  m - . in s- in
s-as- n s c s - e m i l ’s-s- s - t i ’ s- I i c s - s - i n m - t , n n i i ’ s  s - s - I’ th is- - m s - - i t s - - s t  s - l i st i ’ l l ’ s- ’ 1 , - c u  s- - I  s- t , n ’ , s -  c t  ‘ - -  “a-.

n’s- ; t lii s- s- mi s - s - I  m m 1 )~, s-) s - s -, 5 . S - n~ihol i-v , I - F . StInt s - n c i I s - c ’ s - -’ , n u t  s - n t  hi’ m ’ s .

Time t s -m ’s - - v , i m l j c i  - s - I i r - ” t i o n  O s -  n- s- ’ n m l s- Is , t u r ins - i  s - t c n - - - t  S t s - i n ’ - c S  v - c r - l i ”, . I ’ m
K s - s - ,’ ,i ih’ , t , m m m , I ‘ s - s - ’ ’ l s - n s -  t s I r- u - ms fm ’ - ’ s-i u n n ’ n t l y occ mmr  ‘,‘ s- ’ i m , ’ n  t i n s - n ’ - c i ” -  s - - s - n - s - I ,’ , ’ l ’ s-

s - i n s - I Su m s - I  mw , ‘ - t i n y  w i n s - i ’, a rm ’ ]  in t i c s - ’ I m i t - c c ) ’ ,- s - n c  -a - i ’ s- t I s - n m mi s -  s - l i , ’ I l%S p -s - s- c - i n
‘ u s - - c ’ - ’ a r i ’ m s- s - i  -~t ’ ’ m i  y c-j r mc ’  1

IL ,a- ., ,a - ,, ,~~~~~~ a- ,_ ~~~ _ _ _  _ _ _
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Gr idino , RSFSR X 180
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Guga , Far East Re gion X 7 7
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Kayna r , Kazakh X 98
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Koz hasay , K a z a k h  X

Krasnodar , RSFSR X 187
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Krasnoy arsk , RSFSR X i ’s-s-
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I , u y c s - c ’ b,i , RSFSR x 131

Leni m c mns - ’,m -I , R SFSR I 1011

L s - s - l c c y s - s - s - s - i m v  , R S F S R  X 101

L’ vov , U k r a i n e  1

l ’ l s - t s - t m m i toi;orsk , RS FSR 5 132

l,m k h s - s - s -  i ck a l a  , RSFSR I i s - i

M,ik’ , j s - m k j n  Ya r , R S F S R  -~

I- I - i n-kayo , I s - i s - ni nq St rd I Rem~i on 5 15

‘ I s -  ri’s- - s c  in , RS[S R I I I~

s-’ l i - r s - ’ - s - h i k , cv , r , - i s ,  I Sm UB I

380

14 ~~ a- . , a - , a - .a - a - a-_ _ _ _  _ _  _ _ _



Index (cant)

Are a
Name and~~~p,g~j ic SIB SCA USSR Table

Me,’.en , RSFSR X 103
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Oktyabr ’skiy, Bering Strai t
Region X 19

Oktyabr ’ skoye , RSFSR X 1 38

Olekminsk , Central Upland Regi on X 49

Olenek , Centra l Uplan d Region X 50

Omsk , RSFSR X 1 39

Onguday , RSFSR X 140

Onnya-Terde ,
Central Uplan d Regi on X 51

Orenburg , RSFSR X 141

Orl i k , RSFSR X 142

Ostrov Kupffer, RSFSR X 143

Palana , Bering Strait Region X 20

Paviodar , Kazakh ~~~~~~~ .X 102

Penza , RSFSR X 196

Perm , RSFSR X 144

Petropavlovsk , Kazakh X 103

Podkamennaya Tun guska , RSFSR X 1 45

Poronaysk , Far East Region X 80

Poset , Far East Region X 81
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Central Up lan d Reg i on X 52

Pri kumsk , RSFSR X 197
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Provideniya ,
Berin g Stra it Region X 21

Pud ino , RSFSR X 146

Pyalitsa , RSFSR X 198

Ri ga , Latvia X 172

Rostov—on-the-Don , RSFSR X 199

Ryazan , RSFSR X 200

Salekhard , RSFSR X 147

Saratov , RSFSR X 201

Sarny , Ukraine X 215

Saryg-Sep, RSFSR X 148

Semipal at insk , Kazakh X 104

Serov , RSFSR X 149

Seymchan , Ber i ng Strait Regi on x 22

Shalaurova , Mys ,
Central Upland Region X 53

Shelagskiy, Mys ,
Bering Strait Region X 23

Shmidta , Mys ,
Berin g Strait Reg ion X 24

Simfero pol , Ukraine X 216

Smolensk , RSFSR X 202

Sterl egova , Mys , RSFSR X 150

Sura , RSFSR X 203
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Sutur , Far East Region X 82

Sverdlovsk , RSFSR X 15 1

Syktyvkar , RSFSR X 152

Syuryun Kyuel ,
Central Up lan d Region X 54

Ta llinn , Estonia X 168

Tara , RSFSR X 153

Tarko Sale, RSFSR X 154

Tbilisi , Georgia X 170

Terney , Far East Region X 83

Tiksi , Central Upland Region X 55

Tisul , RSFSR X 155

Tobol ’sk , RSFSR X 156

Tomtor, Central Up land Region X 56

Troitsko-Pechorsk , RSFSR X 15 7

Tro i tskoye , Far East Region X 84

Tsil ’ ma-Ust , RSFSR X 158

Tua pse , RSFSR X 204

Tun gokochen ,
Central Upland Region X 57

Tuoy-Khaya ,
Centra l Upland Region X 58

Tura , Central Upland Reg ion X 59
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Turochak , RSFSR X 159

Turukhansk , RSFSR X 160

Uch-Ara l , Kazakh X 105

Uelen , Ber i ng Stra i t Reg ion X 25

Ufa , RSFSR X 161

Ugol ‘naya , Bukhta ,
Berin g Strait Regi on X 26

Uzhgorod , Ukraine X 217

Vanavara , Centra l Upland Region X 60

Verkhniy Baskunchak , RSFSR X 205

Verkhnyaya , Far East Regi on X 85

Ve rkhoyansk ,
Central Uplan d Re gi on X 61

Vilyuysk , Centra l Uplan d Re gi on X 62

Vla di vostok , Far East Region X 86

Vol gogra d, RSFSR X 206

Volochanka , RSFSR X 162

Vorkuta , RSFSR X 163

Voronezh , RSFSR X 207

Vozhe qa , RSFSR X 208

Vran gelya , Ostrov , Berin g Strait
Region X 27

Yaku tsk , Centra l Up land Re gi on X 63

385



Index (cont)

Are a
• Name and Republic SIB SCA USSR Table

Yekaterino , Far East Region x 87

Yela buga , RSFSR X 164

Yelizavety , Mys , Far East Re gion X 88

Yessey, Central Upland Region X 64

Yur ’yevets , RSFSR X 209

Zakataly, Azerbai jan X 165

Za l iv Kresta ,
Bering Stra t  Region X 28

Zaporozh ’ye , Ukraine X 218

Zeya , Far East Region X 89

Zhigansk , Central Upland Region X 65

Z likha , Kazakh X 1 06

Zyryanka , Bering Strait Regi on X 29
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