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1. GEERAL DESCRIPTIONS

China is on expansive country with great variance in climate;
it spris a large area both longitudinally and latitudinally, the inner-
m~ot area in the west being far distant from the eastern seacoast. Con-
tiniwus mountain chains contribute to a widely varying topography. The
distribution of rainfall is uneven, the southeast tending towards abun-
dant rainfall which graw.ally decreases towards the northwest. There
are more violent rainstorms in the south than in the north, more in the
momutain areas than on the plains, and more further inland than on tUie
seao .ast. The amount o'' rainfall during violent rainstorms is generally
greater in the south than in the north , and in the east than in the
ieYat. Baause of the uneven distribution, the maximum amount of ratin-
fall is very difficult to calculate. Adding to this difficulty is the
fa.,,t that the proper method of making regional divisions of rainstorms
i. very oCozplinatod, in part due to the backwardness of our meteorolog-
ioal hydrology knowledge, With the cooperation of the Academia Sinica,
the lutitute of Hydraulic Research of the Ministry of Water Conservation
and lectrie Power, tke Institute of Railway Researoh of the Ministry
of R.Ailways, and the instruction of SA)viet expert 1. B. Pao-erh-ta.k'o-
fu Ltran aliteration of Russian nzae, we proceeded to work on regulating
the regional diviion o! violent ra istorms. The primary motive of our
work %a3 to use the map of the "-!tributin of violent rainstorms for
dosii~n work. l this pioneer work, mistakea and defects are unavoidable,
but th!s wtv tion will be g~r~ualy corrected and improved upon with
continued practice and the aocvuulation of experience so that finally
a 1aiafactoty :thod can be der.ved for the calculation of the amount
of rai:Lilal. in a =all basin.,

I, THL, PROCESS OF MAKING TH MAP OF DISTRIBUTION
OF IT.IfNA' S VIOLT PJ JI ,ORMS

i- 19f4 th, Iustitute of Railway Rosearch consigned the Central
Meteoro'og i:'- Bturea'-and Academia Sinica to make the meteoroloz., map.
This feap -Las based ap.n the of tht average amount of rainfall on
t'ha day with the most rain each year over a n .mber Of years made by the

t of iilwv i c 'h, and upon the meteorology map of the China
Gav.zetteer b-uade by Academia Slnica with references to temperature, topo.



traphy, loni twlnIi l mu- utwit c stn,~ prceipitatiea4  Thuas
the whofle oomnttry waus dividd inoto th* (1)1 krthe eat Ytsgtoa, tz Zi cfh
tt% ftgian, (3) cezit "Rgm (4) %atha-aet Coaotal Mvgion, (,-Y South-~
vent PLatng Pbtflen (61" fttpep~ Begian, wad (7) Nlsart Rlegion. W * ry
nono, ia tutth&t divided Imto Soeeit aba-regizs 't~he divisiansi ware

toamd- a siderale degree upn meteorological data,

.ui Knth 19%?, exprt!. B. Pwo.e&h-t4.'otm wats invtted to China
tz &troct inc g i'4f tke preliminary tap -of digtribetiha of violewit

~ttrts~~Th* fotlowing gooe**v uma usedi

(A) rtrst Revision of the hp of Ma tributton of Vioe#nt Rati ~storts

Mxe rovviii a az bavs& uport tho roia mteoro~~ a.p ofh
ThzAtittt of RAflsr'.y IWt*&to1h, apn ts Amount Of dsoly and wafthlly
ra~minfeil foe ciat Cisms wlrt ragf* ioe ,t raauntalh raogas,
toipography, aviv z ~d diraction. M31, 4.d dirootton" data was derived
£ronm Vobsme I of tho Chlr& e, oorology A!&L (refer to the attached Map 1,
Frequenoy of RalsttVI A d Wind DL-ection it Chia), The i~~at
pertal-nla, tt tl ,a amovat of ~WVraiztall was baed. mwor the ta qpleth

mof thi avorge wwutt of milnts"I or- the day, with the mz&~ ral o
year *oer a tupi4* of pamrst, The i4mathly Raintd3.l Isopleth Map showged

th vrage Amunt --f erfal n. ng heontha of Piuiayr, June, M1,y, haigvs,
are! 18optenhei (refer to the tttx~aohid Map TI, -the Generxal soUqgvx, w4It
hcwthlyI Re3t ,. o 4t m, 1V0441 mm, 200 mma, 300 M, and 350 ome,.. ai
17, divided IunoL U rogi~~ns (rotor t.h# attadhed4 Map Mi, tbk;. VrrA5

v.ise Map 0A1: tI(A flhtivon off Violeat Raizatonm)

(09) 7 sft r8, Vi Rsvi 4 4 to e m, atk ThIAributien- of ViolenUt

£hts ~>iinwebavr; ovn theM oneh psvibugsy 'revised ztCu. v~l
'e:a~mt mate r,141s. It wme pr~rt'y conoermd With ornt the

amnoun.t u tzt4iall to thle rniwbor of rmin hoxwo.s producing &ar~ ~3
ot or vo nixioase The ci~rves anro based on tha daily atm %ugt oP

mk en th.m Lornul at, 4 'For rain dermity whth the atte
vzlt ie sarc sd itc ifnaat torsA3 ot short dttration, Co*me

1,4 ti aqsOf tin :Zboring regiono wag; doe in this mu-
ffs~ SuC3e, tn 1 VrhloK4Sh difftere-,d it the same, pobability

-ih1 b, .,At ft.~ ~f' us )0%, in the ammult of ra.ftl , tvo

aaoaaasde zegione , rtt TPtoki!,oa of rainfall wa
Ve.4, thn bJOtho two norho ogrlcam~ vora *amUted into, ott. If,
14, x e wsrVIng the rerrca ralnfal1: oft*m th olij~borng regious, the diff..

A~.V~Nw&C tons gr;et ior 'dit. rentt 'watAsiswere diaoovfted, th.en
eaoh regtcev-A. divtlion Wme di-i'ded Wno iaro rs4ons, For instanot, IA
tol fist!Xiirin etr theTv~ and T. uth Violenti &ainstztm R,4gion s
ware i peed thesy bot ve-ro '-z~tIsse& as separate .eis Basd.
cya Uxe -hour utowar vtrO- anr~sh&d wind direction, the .'eath)

Vioentf$~x~ere geu of tke fCirtt revis.o. ias further divided into0
The 1 5tl and 16tk Violant P itmtmnh 1Rgious In the seomid revisions. Thus,



.18 violent rairte, regionrs in the sond revised violent ralnstont
vegioaal Lmn, w' re foftmed (r t t the at-tahed Map TV, the Second
Rsvision of the litan of bitimteg f Violent1tisos)

(0) The Final Map at D Uitriiw~lnn Of Violent Rainatorre

tft-:r the tcae,.ettedrevisions, we worked jointly with
t~ho lrl,4,at*y. o 1%yt&-fl aud Elec-tric Po~wer, Hytraultc Power

Vtraa nd the Xnst ;tno ot Mteorology to collect rainfall data of
thv -whale ovntryr in orde.r to zmke a Rainf all - Rain Hours - Froquemoy

(1) The 0o3lecttc'ln of Rainfall D)ata

The; mathad adopted for copylig and regulating rainfall diata may7
-C<~tmuxd in Rfrec Book No .10, Reot on P&glting the Rifl

&2tu~&1 L~Q~fin_~~,Before '1934, the rainfall data was
~tndannt~sl~ybased upon the collection of 326 stationyears ofth

:wtrtna cf: '? -tiway Ras ear.cb. Wa aollected rainfall data throughout
t.he! c"Owtz'ty 0roe ptt ning Wiu, Tibet, Hanan Island arnd Taiwan. This

wa4 h Oentows aiee nta nidevring the expnsive area whicha had to
be c-,pied b,,, the dispateheod persoynnel of the former branch institutes
'.£ Highway Th sign and axrangd, by the In etitt'a of Highway Investiga-
'L1Pif Dest-Igai, Thn ia- the poeriod, of copying, cooperation was obtained
trot1* related Lntstiltutes of lilwayr Denigm.. For example, the Institute
of Mtolorhelped to regulate ad copny data for approzimately 100
sttin-years, 1;6 collected dat.,a for a total of 2,120 a~tioa-yoars,

and Adopt(ed a. tuotal of- 2,014 s.tat-irn-yeos of recorded rainfall data.
The adopted date. for the stat ion-.years are shown in Taible 1.

Tablt I The Station-years ot tue Various Regions
U Mger umber Statiori-ye ars

1 60
82

3 62
4 ~2

6296

14

4 9 144
10 9)4

t 82

131
14 57

35

'*41

2.f , *50 , . t ,1



(2) The Makirg of the Rainfall-Rain Hours Frequency Curves

Concrete regulating methods were introduced in the oontents of
Nos. 1, 2. and 3 of the reforence books. We will only briefly Intro-
dues the method and actual work itaation:

a. Data on the number of raisL hours from reference materials and
m uaximm number of rainfalls were selected, and each year was repre-

sented by a number. Therefore, there was a set of rainfall data for
esoh hour of rainfall.

b. The afore-mentioned sets of data were arranged in sequence,
in a decreasing scale, and the perizd of frequeny was calculated with
the following fomulax

T A.;, where
N 0.3 $

T was the period of frequency, ii the total of numbers in sequence,
and N the particular nimber in the sequence,

a. Based on selected reference materials, calculation wait made
'cing the following fCnoulae rearLended by E. B. Pa-e-rh-ta-k'o-fu
Ltranaliteration of Runsian naie:

- - h

whero h was the maximmA awvnt of rainfall in millimeters, W.
the average ;mount f fn mranf nmLmeters, aid wts th ' totaL
number of times.

d. DD-.ed on the obtained C and C , we were abls to ob'.I the
dist~noe 0 from the center of the ordinfte along the Psarson .11 Type
Cux-ve froz the Foster's Table. From the following foznula, we co'Qd
use the csloulations of the amouzt of rainfall of the variots periods
of frequeney to make a theoietlosl frequency curves

h .1op (l+Cv '

a. The cocrdinates for rakig epirical frequency digtvhbution
curves on logarithm,,ic paper Ard for oomparisons to theoretieal frequency
curves, were based .upon selected rainfa l data and 4the -orre spoandL,.,.
&Oraenci6s, If there lts were not coincident, then we could adjust
the related values of C and C &an4 re-calculate the theoretical fre-
quency curve. The £in&Y resalf certified that the empirical cuwres



"fre ovogan.y oomouftvt to i'i o e-tioa curves,

V"Oed 10,e~ am the Mma s~ vaitae-O ) Whichi Could be
abta*U1*rm the gvo by extapolat-.a to 10 on the graph,,

X~rf thi drvin prcsak ws &ain adopted the "Wirifl tomu.
la £to Usi of tha maxia discharge In osloultzng the the.

11a ramlts' of thim forula rvae4thwt. iu the briefporiods
ot alt Tx~-kmr au~ thia 'thorotioaa1R a~i.oalatsd from~ Usa famw.,

la &." W o omtwideaA to -tha chotLa urve, Hmmvle, with..
&- izasaft ot kzars, tha valu, of l*Was genterally greater" so

weoily 4 trmiaed it as +Ara zeomo. po t of tho extrapo1ati.on of 'the

thi &otuaI arnnm ranx vala. H abiarved by the ~Inteut
oT Water vaueva~ i used ast a base aoxpar* the o"LwAwtiontk of
1,LM oav Wes were able to ad4Just the curve upward or donard to
bjtx* oijnoid to the actuul situiAtimn,

f. Tho vx'lIoaz rainfall tzaqiuoy ourvan of the different time
&ilta vwrt trg.uferred fr=, d'Ai. logarithnia paper to. ordlaAry ozoss
paperl then we ; jtinod the raWnfl1-rain hours-frqumaoy ourme

ftm We Plottend the roea llrain hou r'equator ourv* of 19
vilat rantr Tionz. (ref*%- to attaehol Haps VI -

cyr- Watli o drawing the ovr~s vat3 elightly different frzomi the
oneo dotorlbd i -r'feince boka Nav~ 1 & 2. The differenoes were the

(a) Tr. the roforeAce bo~ko, +.he dotta was obtained by ths, extensin
oftaTm 1by utili~ng the Frenceh ourve, but we used the Pearson II1

(b) Ou.r Aglhod of extandit the Ourv~e 'W&8 -interpolation. It
va nol -. Ile uEW exention.

(a) We begi- ith a frwpaeoay period ot on. year, sinae in a oe
+, doZr~a period, 40*, ot the points intarssarW with the: auv at

Darin; tho proeses~z of the mu~ve, we realised the following:

(a) The data -sat not adequately representative, of all uituatleas.



Xthou gh thrvere more tam 200 atonrsare repr-snLd h au
of wnz riot. good oN-on ,h on som "ufs Gr~ly~ the rel ation be-
"Neon Ci and, C ane ado NU ate ,

(b) A;Ithou~h 'a adoptew the eStension cur'v, yest, we WiZ'
ana"'ble to apply the curvea in all cadUt; 'oeteswe oxnly au;ed IS aIs
thie reference pobtt Tu on curve eor enclon, there was a orn1
degree of subjeintivty.

(3)Ti Ldussx~~tof the Violent Ranslt'Onn Regions

Per the comrisofi analri c~sfeunycre of
n~ehhori g egiouns tche regional dviof i the secoid, revised map

far the dtstri sutton of violent, ratnestors vs t'uzAmaentaliyaeut.
The metiodn of omparison was tChe sarns as the one adoptstd1 in the Second
reviAsed ma Ip. Duri ~ng he, comt rl-nnovroo e s, we dtisovered that thesre
mn.re a riuyrber of rrzequency iurves w4hich vetro ahiflar anrd there was. very
itttle differen's n ot a time aectios,~ We used thes regla hg-9
ray-adoptea probabl 4ti 's of I ,l50 itrul3~edltOYad &norti.
rikn hours s. the strdani of (oornartzau When the &Uearenoe between

th oproba'biliticvs md s'hrt rain hovtr dvioswere. gmaei.er than l0%,
thcen we estatlisned~eaaergos

T'he gexzsar" reults vi' earve comparison wo"re the. following: in
3cne regions, thein I.:2"and 1 5j froquonc7 carves did not differ greatly with,

tha ofneihboingreghns an rmm were almomt C*tneident. Th is
phenmeno inr-cazmabla, The Jf requencies of' tho most regionswt'

1, 000) 1 .10, 000, and lM.cnvsthat; differed more than 10% wihthat
of nighbrin regionas. This, reveals thtthe amount of raD ul .mng

rareo vxclenvat: strsw.av vc,,ry tauch dtt'fte rent, After a comipartson,
basedl on thcie urves was made, it was decided. th"ai; thai f0ellow621,. regionys
did not nxed to be adju sned;

'ThIe regional dJ' i,'v o"n,.,Arwre ba )sed cmn the secrond 'nvi3ed.
draft., We evthlah 'id t e 14t at ndSeo nrd regionsz basedi on. azoprx
;son oat thc, cnrvoes, However, the, southern. par' a o f thes I~tmorr
tic,'nOde a- small_ paxyt of tho south bmint of the Yellow Flyver,soatr

exainngthe ditfeoco'It rPaim.1alls for the exouth and nort banksz of the
V ~ ~ ~ ~ -'. ier e:svc tesUlern boundarie-, of tlvese tw~o X 4&lt5 -to

-jr Th ve mcvx em

For the TJhird txnd Fourt-h Rie&%zonn, the rrst~ ifrne f most
sev;rain hor eeover d0, Freids o f r a.nwt irtom

*4R.~Ao;~.~'mg i,. , .e Shant,,(Al FW-laua Baaa. el. -g top*,graphy,
it.a necessary to establish an independient region, rpo we. moved the

re Io l onizoartes to th'e Yellow. 'River th Shu ivr, and the Grand

6C.



For the Seventh and tighth Aegions, we moved the regional bound.
aries to the wattrgted of the Han River and the Chin-lung River.

Regarding the 1th and 19th Regions, we made YTun the 19th
Region. A omzparisn of the curnes showed most curves of the two regions
with a difference of less than 10%; therefore, these two regions could
be combined from the viewpoint of rainfall. However, because of the
variance of topography and 1nd directions, especially since the 19th
reglon is a part of the Hengtuan Mountain Range, it was more appropriate
to establish separate regions, Due to the fact that we had no reference
data gn the northern pat, we temporarily considered a North Latitrde
of 2B as the northern bourida:y.

Whea we compared the curves of the Southern $hensi Violent Asin-
storm Region as divided by the First Railway Design institute to that
6f the 12th RagiA, we -iscovered great similarity between the two.
Therefore, we deoided to extend the 12th Region southward to bo-er on
Ta-pa Shhan, ad to extend it svouthwestward to include the greater part
of the upper streams of the Wet River and the Chia-ling River.

In comparing the curves of the 15th, 17thA, and 18th Regions, we
discovered a difference of l oss than 10% between the 15th and 17th Re.
gions. The mountain terrain consisted in the Ch'ang-pai-chan Mountain
Range covering the south of the 1?th Region, There were no mountains
between the 15th and the 17th Regions, topography and wind direction
were Similar. Therefore, we decided to cmb6ine the 17th region with The
15th regIon, Lowever, because of the mountain range, we extended the
18th F.egion northeastward to border on L-g-kang Shan.

Pertaininge to the 16th Rgon, the mountain terrain caused us to
extend the !6th Region southestward to include Chnehow.

in effect, by such adjustnents, we abolished, the 1Ith Region and
added the I1i ]Reglon for a total of 18 vr.olent r.ainstorm regions. The
folloing Table 2 compares the final, regional divisions with that of the
second revisrd draft of regional dvtislon.

Table 2
Draft of Plan Regional Divisions

Second Rerised Draft 1 2 3 4 5 6 7 8 9 10 11 12 1,3 14 1516 17 18

Final n I 24 6?8 9 1012 13 14 15 16 17 18

The 19th Reglon of the second revIsed draft was re-divided into
tle new Iih ReKIon.

The final results of the research on the distribution of violent
ra-ntorms can be seen bn the Map of the Distribution of China's Violent

-7-



i+)The Bonare and Oco'e~s of~ Distribution of Violourt Rainstorus

See Tabl. for the rsapective boimdarisis end meops of the
various regionss
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I1. APPLICATIONS OF THE MSTRIBUTION OF VIOLENT RAINSTORMS

The prim*,y Motive for regulating the regional distribution of
violent rainstorms is to be able to calculate the violent rainstorm run-
off of small basins. This information is of great assistance in the al;.
culation of water discharge in designing small bridges and sluices. The
reg ional distribution of violent rainstorms has the following advantages:

(A) With knowledge of the quantity of run-off of violent rain-
,,toxns, we can aseertain the amour.t of water discharge under any climatic
cond.tion., and the technicaL standard for any flood surpassing tho
proba b~lity. In addition, this kno,4edge makes it possible to predict
with a fair degree of accuracy the maxmium discharge, M.M., of any

(B) A knowledge oZ the quantity of run-off of the violent ratn-
st~ormis l helpful ir designing small bridges and sluices. Generally
speaking, variations in thte occurrence of violent rainstorms are more.
rigular than the variations of discharge. Presently, if the small basin
discharge data is insufficient and difficulties arise in the calculation,
then approximate calculations of the data of violent rainstorms can be
made by utilizing the available rainfall data.

(C) With the aid of Woundant reference materiala, we can draw the
violent rainstorm isopleth map and substitute it for the map of the re-
gional distribution of vJolent rainstorms. Under present conditions,
because of the lack of data, we are unable to make any detailed divisions
or even to draw a very accurate isopleth. For instance, in a certain area
there occurred, for the first time, especially big violent rainstorms.
This does not mean that this spot should become an independent region,
since neighboring regions did not also have the same ocourrences. We
cannot construct a detailed isopleth on the basis of the flimsy data
which we now have, and hope to obtain any accurate results. In adopting
the data of observation years from the observation station and in regu-
lating the frequency period of the regions, provided that the regional
topography is not extreme, the frequency of rainfall will be generally
uniform throughout the entire region. The frequency period is one of the
important indexes of our design work.

Although the regional division of violent rainstorms has its de.
facts, because of the urgent need which construction problems present,
we ,hould not wait until research has been completed. The best method
of solving the problems is to utilize the present results of scientific
veseiroh in actual situations to make for practical application. In
the initial stages, this method is perhaps more crude. However, with
further progress in research, gradual fulfillment of objective conditions,
Pnd the accumalation of practical experience, accuracy and the method
itself will be improved gradually.

- 13 -



fte rogionwI. dliir of viblenit rainistors~is in till crude. 'In
the A'turo w* ,;hcvmd obtwin aafiient raixell data in relation to the

aoo = vi36eut rainkOZ7J14 order to make meore detailed divisione.

Boxae of eioiyo a cxrhzasion of the rainfall noms of
ai ris&a, n are e1~Afl =010l at preset to represent the actual

r iall. o rtiovlsr 'Loalities,, In practical application, we can
avftust the availeable ralnfall data of a particular locality on the-basi's
o.f avMZ.A&W.6 rairfall datta froma the ragional division.

121 order to fully take Ad'tr&it~ge of ouir caloiilated discharge in.
formaiIn meating the neada of' the mas.ies, we hope that the transport-.

a4Lion -A qsions of O.V~ 'provitee sad sezry spcial district will apply
tks Ata to their ipartim~la. l~ocal elinatio situatian in order to regu.

late thm. quagtity of r&..off of the local mra and the local region.
Uhathor or not tht ra-gicm ,5&m the level of special district can adopt
the oteaion-ea metho~d s -:VU41 under discassion, Havever,* in the Mon-,,.
wor, ind region, where t.M. avoo. of rainfall is large, It isay be raiining

- tx u1*ovt the areA but Az varying deSrees. This is to say that zaxmus
raiAf all recorded dentexially y stations at the c.atars ofI Violw~
raisonas does not hold flor -the more rmaote regionot w~here the rcxrded
rainfall zy be greater or lasser. 'therefore Although eauoe.r, YsA;y 'L,)
s.ar quantity and fraqlsenoy may v~x7 and car, bp conatidared izdopen.

With Iche canee=, md leadrship o.? -he Pa.V mnd the ala&tazo
fromi ralatei -arts, m) avntuat2.y rwletsd the aup of Chln& a rgorzL

dtr4.bwation ot vio.lexnt raintorms. H. mvsr, beousf.C of the2 shoertage of

pr-ib-m rmtr-Aa, We &epdt the 5'ai 1 'rlang XnniitVs, 'Praot Lcal Inits,
!'ad~rt to~ atsit 3n our~ i.r wp of the regional di,,tribtion

~ i mwe:~~e to reniate the qvmtitjp of ru..Off of
tio zttt the raquon~enirm~ents. If it it, feasible

*f valu ar*As they can ut42ine tihis
aio .n ;Ith c , r loc_ oaterlatics of 0climAte

t')ro , b the, r' ioxn dis&Abu.tin ard quantity of runi-off of their



TV. APFPNDIX

(A) The related Maps of Distribation of Violent
Raiy+storms (refer to the five maps)

Lndvidrstl maps have been divided into four
sections azd seqaerwe of arrangent should
be in the order belowV

c

1

.- 15 -



i I / -

I ,,I-.p..V.. - + . .. ... ...

i f I.- : 
/ 19: +

+ '+' I,..+.+++v .... " : ++ + + +'-C. .+,

.. . ... . . .+. . , . . , . , .+ ., .+. ,. I ' ' M

.,.,. ,:r ,t, ... 
.:... 

,. 
-

+ • . ... . . ,, + + - ./

i ., ,1 ' 

( 4 
<,, +,: C " '° + . .... ..,

I' 
4;" ( :~ 4 7 1 ,+

,41,i . .. .
p'., + ,+.. , .- ,,

• )~ ' <:,,.,+ 
+. 

II 
/ + 

ft , • :, .. f ,

[ + + i ... . .+ '- 
v ' 

/+ ' " -? .. . - ' + " ; t - -
.-"

11 
">  

w rtI ' -

. . .. 
M -- x K 

+ ., 

4 
. .. i I

+ I 
, 141 i ,T'-+-.

::., 
t' A z j ' 7" " ' + "#

... .. .... ... . i , / N

U 

'4',, "; ,#<

.4. 4- 
..+ .C . . . ... +- " -



-~ ~ 117 -



• o, .>c' ' .

T t .... *

-/, - --.. ' - " "- 
--

t

/I f

nOUN 
!

It 'A ~



,.- . - - - , ------- --

II In

,, .,. .: .

A- I /A

" >---1

-, 19 --



41"A

/ 4k



K -----li~WC ~ l

,--m' 

, 

/

tI 

\,'-~

~-~T\\



/ I

a[ T .. . .. ":" .,,', "' ' .. g 
'

~7 fii~

/ -- .. . .. , .>
A

• .t$/ ,



\ ?In

-4 4k: . - , ,,

, *! _>__L_ .
k --- I

.. . .\ k T7§... 7 t. 7& . ,I v

' '. ", : :'','k . , "" I ' *W , ,:2

'N ( " ' " I r ....-

I p~~~ *< ;y3- t



Vil

' , N ,' " .

I . .u}" " -A

.. .. , - ... ,

, *..- . / ' ... , ......

*. .. .. .. .-.4 . ... . . .. ... -, . . ... .



i .................

25 -



N. ,.. K- - , 4 2.,, t 'I

N))

Is, S . I

V- --$ .. . . 1 i

- 7 .... ,. • /-t - I'

1kV~~ 2 1 i



0~

.- e~. -n '. ~F

*U~W~4~AF~L_

\~ "~-~ / ' /

o

I, 
t\**}j ~K'\, ~' -' & N

* I

K, C ~ '\~\\*~

\\ ~N

~

r I
-~%------* --. -

~..9

~VT~
~ L

~ '-'I
~. ~M .~ j ~

N. * '
~.' .,~--

~
~

I - '- v
%~.. \L~-

~-i .. -~ ,,~ 5
II

~ / ,~,. ~

N.
1 ~

' -
*.12 4

~ 4- Ji *'

I.

2?-



i ' "- 'I

if ' I . ,

, I j "k " I. ;

i ,I / ,, I

K i I

- I ---- p1: 28.



I - aS ~

-

~ ~

-5---. 4

V

K
---- 5

\ .

K; -

r ~;~-- _

K ~ -r Yt~ C)

v-- \ ~g4~# - t-'*.

-. s.. 4 N rx..

I,

N ~ KS' \ j "
~-t~

..........................

\': r~

* fl

I - -

29-



J- I IT

741



+ . .' I. V ..

!Jr t
I.  , + j.c. + ,.;.

6 !



4.. 
I *~

* 

L ;a~ ~'\~

.. t: \t. 
C 

I 'k.~ 
4 ~ ',.A C

.--..-.-.- 
-. 

:f

I 

I

e

Ii I, ~p /.~
J{ 

I

I I 

/

K I

K ~ 
"4*,, 

-%

I ) 9 < (
I)

I'I /fl C, tHA51

I' ~t444~ 
' /

.10 ti/f; ~, 
44

I 
'

-
\J~-j > - 4? S

-. *1

44

'Ink I/'t /
'I-, 

/

dl " ktK'< ,7/~~{,1~t'$~5 ~. ' F; ~;<''

K
IiLv~YtV.j~h f'~' i'?'

o

st '~ 

U

4-, 
4i'f4i~' L i __________

~ C" '4' "- 'H

- ' 

K H /i',,~ ~ -
/ 

s.4 C)(44 4"4' /~ /
/ / -- ; .t J

44444 
~'

- / 
34.)

* 
.. ,L 4 . .

~~tiLiH.' C:y"~ I2Ltk±sA



-~

- '44 ~ \ 1~4(

'\~~

.-

~* -~
~ .y' ~I ~

~ ' r -
1' ,.~

L~U - --

4.1~~~

u~a

~ ~~<- ~: -~1~ <1
~>2r

-~

I
~,w. ~';~ '~

*:, N.\*~ :~2)
p "'

-C

I,
N

f -~

> *

.33.



)40.

/ 
2I

j ig.'.:
', 'It.t 

"

i v 
,tl il lf,

4 Z/

u,, 
3a1$2W



C

liii! I
t, S S 9

~'- Q~ C H N

H r~ r4

g
'4

H

Os
C

H H
~ 4'
0.0

£2

~4 9 42 42§ :~
.4 ~ 04

p wf ~. CksO
l~ 0 0 00 s~ H

H
4~l ~. fr~

4 t S * * S

H ~.0j \O

-.9 "4



-I--
~"~1 .-. -

-- ~ 7
i>.~.. k>KI'~ /1

H N 'N

* '~ .- ~

-~

14

,t

- . ---- ,' jAN' *~ I.
4 'L '~-L.( 4./N
4 .a\ "-'

"N.~,~-" 71 N ~ZJ' K
' r-Ir

N. '.1+/S 4
''4 4 .. La. *kI

N
fl~

jN"N. / 4ZZr-.. e4

Iii

') 71114."
* tV4.,V '%, i-fl

I-
r4

19? _
* '~ --

9- - ~ ~.

%4
-; '-7%N -p-' &~4<~~"'~;4 'A~ SA

A'

-~

-I
Ii-

'Qt.~ *-?A$~' '4 ~ flgr; ' -
Th'-. ~'

4-, . .~s' ,A g 4-' w -1
4t~-'4% ~.. ~

- 36 -



,few Rawou.L3-Wn 'n o.ro-Freuee Gores

f-

~-T7

t IJ~ ~2I___

.1 (K -I -

OF2

Pax-t eir waalFi Hor-Frqa
3. Lk--i-- Houri

I~~~~~~~taot map 6/.>- ~~i I~ - a-~--

-ur317~~- zz~c~



1 4 1A-{-

x mi.-

lia7i ---- A--- 
Curve

~.,M,



il u Rein Panal-at or-rqec uv

(iII.

3-, Rain Hor

- - t %I Kap, 8

t <9



64ZI ......

.~4. -



-~ ~ '- ---------

At-taha Map.~ -ao



---: : 4 O I 'A ... - --A : - .. .-- -1........k d::-

=-. - .....-...

1. Sixth Region~ Rainf.al'Raln Hors-Froqatncy Cunro

42



1 *

I-J4

AM- Ila

3



*IJ

I I -'- NON

. me.._..

-- -- ~ ~ ~ to

Hoi---q ne

/~F~44-22-L24



-~ I 

..- I

~ I

(in -F 
e u~ c 

.-.--

-.- 1 Ht.l.

Attache .&I)1



1151



4. 1-t

72IrT ~r-

3d

Map 16~



Uf4

m48.



"r4

AtaodMap 18~



I I >~~P~-r----y--j--'if it I C jflIC p ---i I ~
F - V

F t F .~ C---- -

~~--- j I -~

F ~~-'

L ~-~-~- In
't-*, 4 -. ~ C S

I 4 Z~'&~9I#
~-.jn~.j

3 t$4C~~4J

~k~mrt~atwth hog~an I ~At~ Jt~ .-4tt%~ hours~flecsuen r

3 Re L~ Re

.1



-li

....

I j Ito

FitOnt RoinRLtl-AnHusFeunyCov

Ri-fal in- -'-h r1_

3.Rain al Hoursl..~ t

AtVA-ched Miap 20



I tI

- -W I -A1Z-

-rv~ 7+7KozRar
Ataho ~p2



I .t
-- JAN

I~ SII

53-i



-41' -~zt -4,..~~

Itahd yuz 23

-1--'Ilk"



il. itllvthe tnettita of RAdlvpy Rmoarc i 3153

~.7(:0 aO, C- n hv 'imgrin (2612 1987 779) priinted b7 Jen-min
f: ilwpv' Pre 9:.

~~ c o f the t.t of t~~aWY vastiation and Divsilv

m'~ t&.. _p.Zj aditsd by IA Wui (4+)51 6909), printod by Commrtmw

CIA) D,-mC1jk edited and written by Ghten Shih-li (15 013 04)

rx~iritod bTNwKnowl~odge Presi.

9 '4r bL1u C ngc . (415 2490 43/8 md Chleri Ch'ing-hra
(' .1i7 47) pr.a~ted hy t?. I te'lIte ol' Railway Rasoarch.

(?~V~J ~ LJtD IAJ prizTao by Ins~titute c,, ala

(8)ltaugh~ Wa C~urr etp, by Te. V. Boldakov and 0. V

9 ~l m*( ,;kmatl Mal)

P10 .11.n l~r no. 17, August 1956, Insti-tute of

H NyIi ir I.:ah amd thpo Tnr-tlt~t* of1 H-yc~1-goology.

C ND -


