
AD-AI29 982 1LRMINAL FURECAST REFERENCE NUILBUOK FOR INCIRLIK AB /
TURKEY(U) WEATHER SQUADRON (31ST) APO NEW YORK 09289
DETACHMENT 19 08 JUN 83

UNOLASSIFIEO F/G 4/2 NL*IIIIIIIbIII
EIIEEEIIIIIIEE
IIIIIIIIIIIIII
EEEEEIIIIEIIEE



1111, 1.~.2
L136

2.0

L6L4- 1.8
111111.2 1111IJ=

MICROCOPY RISOLUTION ILST CHART
NAT ONAL HUFF1 ALF(I ST 4NUAR(US i't



PHOTOGRAPH THIS SHEET

2 LEVEL INVENTORY

~ e'vni~ Freemat R*Tencc Nofw6..k rXrarIkAS !t.
DOCUMENT IDEI'JTIFICATION IIa

8Juine83

N DJBTRBUTZONSTATEMNT
APPrOved fm Puzblic releao

DISTRIBUTION STATEMENT

ACCESSION FOR

NTis GRAW
DIC TAB

TAB DTIC
UNANNOUNCED Q, 1 ELECTE
JUSTIFICATION JN3 93j

"__ _S D D
DISTRIBUrION
AVAILABILITY CODES
DIST AVAIL AND/OR SPECIAL DATE ACCESSIONED

DISTRIBUTION STAMP

83 06 23 119

DATE RECEIVED IN DTIC

PHOTOGRAPH THIS SHEET AND RETURN TO DTIC-DDA-2

'FORM DOCUMENT PROCESSING SHEET
DTIC OCT 79 70A



''I TERMINAL FORECAST REFERENCE NOTEBOOK

FOCRLI AB, TURKEY

L PPROVED FOR PUBLIC RELEASE;
NDISTRIBUTION UNLIMITED

PUBLISHED BY
DETACHMENT 19

31ST WEATHER SQUADRON
I 2D WEATHER WING (MAC)

I' i~jI.UNITED STATES AIR FORCE
II Ii'i8 JUNE 1983



UNCLASS I FIED
SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

DOCUMENTArlON PAGE READ INSTRUCTIONS
REPORT DBEFORE COMPLETING FORM

I. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

TERMINAL FORECAST REFERENCE NOTEBOOK
FOR INCIRLIK AB, TURKEY FINAL

6. PERFORMING O1G. REPORT NUMBER

7. AUTHOR(e) B. CONTRACT OR GRANT NUMBER(s)

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK

AREA & WORK UNIT NUMBERS
DETACHMENT 19, 31ST WEATHER SQUADRON
APO NEW YORK 09289

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

HEADQUARTERS, 2D WEATHER WING 8 JUNE 1983
AEROSPACE SCIENCES DIVISION (2WW/DN) 13. NUMBER OF PAGES

APO NEW YORK 09012 71 (INCLUDINI COVERS)
14. MONITORING AGENCY NAME & ADDRESS(If different from Controlling Office) 15. SECURITY CLASS. (of this report)

UNCLASSI FIED

15a. DECL ASSI FI CATI ONDOWNGRADING
SCHEDULE

W6. DISTRIBUTION STATEMENT (of this Report)

APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

11. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary aid Identify by block number)

20. ABSTRACT (Coninue on revere, side If necessary and Identify by block number)

DD 1473 EDITION OF I NOV 65 IS OBSOLETE
SECRIYUNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Date Itnewo~f



TERMINAL FORECAST REFERENCE NOTEBOOK
INCIRLIK AB TURKEY

TABLE OF CONTENTS

I. Location and Topography pg. 1-1 thru 1-8

II. Climatic Aids pg. 2-1 thru 2-56

III. Approved Local Forecast Studies pg. 3-1 thru 3-2

IV. Weather Controls pg. 4-1 thru 4-2

ii



LOCATION AND TOPOGRAPHY

1. Incirlik is located in the center of the Cilician Coastal Plain. Adana, Turkey's
fourth largest city, lies five miles to the west. Two river systems traverse the
plain, the Seyhan seven miles to the west of Incirlik and the Ceyhan ten miles to
the east.

2. The surronding topocraphy is quite complex. The Cilician Plain is approxi-
mately triangular in shape, with the Mediterranean Sea lyinn 30 miles southwest
through southeast. To the south and southwest, the plain is ooen with a nentle
slope to the sea with no interveninn barriers. To the northeast, the plain rises
to about 1000 feet and levels off in approximately 20 miles. The nlain then
continues northeastward at an elevation of 1000-1500 feet for 30 miles before
joining the Anti-Taurus Range. Minimum elevations alonq the Anti-Taurus Range
average 5000 feet, with many peaks between 7000 and 13000 feet. To the eAst
and southeast the plain is relatively flat except for a short ranne of low lying
mountains oriented northeast to southwest 13 miles southeast of the base. The
ranae is about 13 miles long and averages 2000 feet in elevation. About 41-
50 miles to the west through northeast of Incirlik lies the main Taurus Moun-
tain Ranqe, with averaqe elevations of 8000 feet, and Peaks to 13000 bcet. The
plain slooes upward slowly west through northeast before rising abruptly to about
1000 feet, about eight miles from the base.
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INCIRLIK LOCATION AND TERRAIN SUIARY

I. International Data:
a. Incirlik AB, Adana, Turkey
b. International Index: 17350
c. Latitude: 37.OON., Longitude: 35.260 E.
d. Height of the runway: 238 feet
e. Height of the Ivory point: 254 feet

2. A statement of the Incidence of Weather at Incirlik. Before outlininn the
factors which influence the Incirlik weather, the neneral climatology of the base
should be noted. Climatolonical data indicates that the weather deteriorates to
less than 1500 feet and/or 3 miles less than 1% of the time. Conditions of less
than 200 feet and/or 112 mile, which would close the field, occur a total of less
than 10 hours per year (less than 0.1%).

3. Geographical Features and their influences:

a. Incirlik AB is located six miles east of Adana, Turkey's fourth larnest
city. The city is located in the west central portion of a laroe valley known
historically as the Cilician Plain. This valley, rouohlv triannular in shape, is
traversed from north to south by two major rivers. The rivers are fed by distant

mountain flowaae and also by numerous streams in the valley. To the south and
southwest the valley is open with a gentle slope to the sea and with no interveninn
barriers. To the east and northeast the floor of the valley rises to about 1000
feet and levels off, in approximately 20 miles, into an extensive ancient swamn
region. Iowever, this renion has been drained and developed into a rich farminn
area. The valley continues eastward at an elevation of 5000 feet with peaks near
7000 feet. This barrier, oriented NNE-SSW, is nearly unbroken. Passes do exist
near the 3000 foot level. Beyond this mountain barrier, known in history as the
Anti-Taurus, the terrain lowers again to about 1000 feet in a narrow rift valley
with ancient Antioch at the southern end. To the east of this valley the exposure
is open to Syria and the Eupharates River valley.

b. To the west through the northeast of the Cilician Plain rise the spectac-
ular Tauras Mountain Range. The valley floor slopes unward slowly, with the num-
erous indentations, for about 15 miles and then abruptly rises to a solid barrier
near 6000 feet with many Peaks between 7000 and 1300U feet. This ranne is snow
covered during the winter months and is major influence on the local weather. North
and west of this mountain ranoe is the hiah Plateau of central Turkey. ranginn
from 4000 to 6000 feet. There is a deep valley in the Taurus Ranoe between Konva
on the plateau at the northwest and Silifke at the coast to the southeast.

c. The effects of topography on the Incirlik weather is nenerally favorable.
The intensity of the fronts which move to the south and southeast is nreatly dimin-
ished by the adiabatic effect on their passage from the high plateau over the Taurus
Mountain barrier and down to the near-sea-level elevation of the Cilician Plain.
The air masses are warmed and dried, and characteristically the only effect is the
gusty winds from the north or northwest.

d. The northeast to southwest drainane wind which is the dominate winter
feature (and the nightime diurnal feature of the other seasons) holds the oolluted
air of Adana to the southwest away from Incirlik. The diurnal southwest sea breeze,
which is an equally dominant feature in those seasons other than winter, occurs when
the pollution is at a minimum. Further the very orocess which conceives the sea
breeze- convection- is a disperser of Pollution. The primary role of the sea breeze.
then, is that of moderatinn the summer maximum temneratures.
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4. Vegetation ard its Influence: Vegetation in the valley consists mainly of
large areas of cotton. Dry grain crops of wheat, millet, and beans, in the drier
regions, are secondary in amount. Table vegetable crops are nrown extensively to
the southwest towards Taurus city where temperatures are milder and water more
plentiful and dep'.ndable. Extensive rice farmina is carried out in the ancient
swamp region to the northeast and east. Trees are rare outside of the forest ore-
serves and are found only in villages, Public places, and along the rivers. To
the south and west are larme citrus groves under extensive develooment, and the
areas are under vigorous cultivation using gravity irrigation and pumping. Public
or open foragina with sheep and goats is widely practiced durina the colder and
wet season in the local vicinity. Later the flocks are driven to the higher
elevations. This Practice leaves little if anything oreen growing, other than the
cotton and the dry land croos. It is felt that the vegetation has little effect
on the Incirlik weather.

5. Atmosphere Pollution and its Influence: There are several large producers of
smoke in Adana proper. The industrial area is about 5 miles southwest of Incirlik.
Brick factories are in continuous operation along with crude iron smelting activ-
ities. A cement factory is 4-5 miles southeast of the base. During the winter
months there is considerable use of low grade fuel for eatina and cooking. Visi-
bilities have been observed as low as 1/4 mile in the industrial area closest to
the base, while the prevailing visibility at Incirlik was ?-30 miles. However, as
explained in an earlier oaragraph, the valley breeze from the northeast effectively
holds the pollution to the southwest. It is also felt that the effect of atmos-
pheric pollution of the Incirlik weather is negligible.

6. The Mediterranean Sea and its Influence:

a. Incirlik is situated at the northeast corner of the Mediterranean Sea at
the end of air trajectories which often have had long-water fetches from the
WSW and SW. However, the Taurus Mountain Ranne plays a role here too. The huge
southern Drominance of the Taurus extends many miles into the Mediterranean actinn
as a protecting barrier as far south as the 240' radial from Incirlik. 100 miles
to 200 miles southwest lies the island of Cyprus, with a 4000 to 6000 foot minor
mountain range in the west central portion of the island. Between this range and
the Taurus to the north, is a 30-50 mile wide open sea channel. Cyorus as a wedge
or as a block in the path of the flow from the southwest, further deflects and
channels the air streams into the Cilician Plain.

The Mediterranean is a great source of energy (moisture) for both the major
and the minor storms moving from the west or southwest. Conversely, however,
occurrence of stratus and foa is surpressed by the overwhelming influence of the
northeast drainage flow discussed in an earlier oaraoranh. Although many ingred-
ients are present in the immediate locale for the formation of thunderstorms-
moisture, thermal contrast between land and water, and mountains for mechanical lift-
the overall geography and topography results in a semipermanent east-west trough
along the fediterranean-South Turkey coast which is the nrime generation source
for thunderstorms. It is felt that the trough can be uniquely established as
either a thermal or a lee-side phenomena. Both processes act in concert or
individually, by season, to maintain this semi-permanent feature.
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AIRFIELD LAYOUT, WEATHER EnUIPMENT AND LOCAL ,1EAT!IER

1. Location of Instruments: Location of the following instruments is indi-
cated on the airfield layout map on the followinq paae.

a. Barometer instrument readouts.
b. Thermometers and rain uage.
c. 1-lind speed and direction transmitter.
d. Satellite antenna.

2. General: Due to its location, Incirlik exneriences a f,,editerranean type
climate, a short mild winter and a lonn hot summer. Purin the winter months
the Taurus M, ountain Range acts as a barrier blockinq all but the most intense
cold outbreaks. The intensity of fronts which move in from the northwest is
greatly diminished by the adiabatic effect while oassinri over the Taurus Iountains
and continuing down to the near sea level elevation of the Cilician Plain.
The air masses are warmed and dried, with the only effect beina austv surface
winds from the northwest through northeast. The mountains which ring the Dlain
from west through north to east form a basin in which the air often sta'nates.
This condition is more common during the summer months when the mountains are
generally obscured in haze.

3. Cloudiness and Visibility: Cloudiness is most prevalent during the winter
months, reaching a maximum during December and January. Incirlik is situated
at the northeast corner of the Mediterranean Sea at the end of air trajectories
which cften have had a Ions over-viter fetch. owever. t e Taurus ountains,
which extend to the Mediterranean Sea, weitsouthwest cf Incirlik act as a pro-
tectini barrier as far sc.uth as the 240 radial frcm the base. A wind direction
of lEss than 200 usually rlives flov. off the dry Sahara, and the trajectory across
the Mediterranean is to short to r.,i(.k ur, significcnt moisiure. The exception
to this would be a system which moves E a,.tward through the charwel butween
Cyprus andi TUrkey. Duriny the : ummer nonths the skies are oredom~naely clear.
Low siratus develops :ate in the evening, last one-two hours ard dissipates.
The statu, s ther then reforms rear daybreak and dissinates rapidly after
sunrise.
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TIlE CLIMATE OF TURKEY

The Climate of Turkey can be characterized as one of eztremes and

variability. For instance, the season of maximum rainfall varies from

winter in the south and west to spring in the central plateau to summer

in the northern coastlands and to autumn in the extreme northeast. The

reazons for such contrast are to be found in (1) topoLrajhy, (2) the

geographical position of Turkey - on the maroin of the Mediterranean and

interior asiatic climatic zones - and, (3) thie large extent of water

bodies wiich have a modifying influence. Therefore, it is convenient

to describe the climate of Turkey on a basis of its natural regions.

These re-ions arj:

" 1

1. Black 3ea Coastlands
2. Aegjean Coastlands
3. Mediterranean Coastlands
4. Central Plateau
5- -astern Turkey

1. The Black 3Sea Coastlands. In the il-.ck 5aa Coaztlzuad winters are mild.

The average January temperature ranges from 43 to 45 degrees with the exception

of the inland localities. For example, Merzifon, a short distance south of

3amsun, has a rian temp3rature for January of 30 decrees while 3amsun, which
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is locatid .lon the coast, iiau a January v:.ea of 4.j. A ' ccial feature of

the lastern 31ack .ea Coastland i,: the prevalence of Fohn, or adiabatic winds

in the winter. There occur when i.¢ry stanauit air fro., the Plateau moves

toward .bhc coast. As much as 30 to 40 d',rues of warnin, may take place as

air descends the 7 to 10 thousand feet from thii interior. Althou6-h the air

may be initially below freezin_, temoeratures of 60 or even C5 de roes may

be attained at sea level. Thus, in ;tead oC a beneficial wind that would teniper

the ri jours of winter, an unduly warm blast may actuailly wither growi

voetation, It is si,_nificant that at :.amsun, teo1;peraturcs of 70 dogrees

have 'an recorded in Jantulary and Pebruary and over 80 in M.arch.

Rainfall is abundant almost everywhere and ran_;es from 25 inches in the

west to over 100 inches in the cast. aile February is the ette t month in

the west, we find thit November is the wetteot in the east.

2. Aegean Coastlands. Temperature conditions in this region hav some

similarity to those of the Black 3ea region, thou.ji local variation is somewhat

more prominent, and there is a marked rise in temperature toward the south.

In winterl there is a January minimum of 41 to 46 deLTees on the coast and

35 to 40 inland. itainfall is fairly evenly distributed over the entire

region with amounts ranging from 20 to 30 inches per year near the coast

and 15 to 20 in the extreme east. December is the wettest month.

3. Mediterranean Coastlands. In this region, winters are considerably warmer;

on the coastal lowlands the mean temperature for January (which is the coldest

month) ran ,es from 48 degrees at Adana to 52 degrees at Iskenderun. Rainfall

is moderate in amount, but considerable local variation occurs depending upon

aspect and altitude. In reneral, the southern slopes of the Taurus Range

2-2
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receive more than 30 inches per year while thu lowlands between the Taurus

Mountains and the Mediterranean :3ea receive 20 to 30 inches. A few areas

that are especially open to the sea receive slightly above 30 inches.

December and January are the wettest months.

4. The Central Plateau. This reoion is characterized by a wider ran-e of

temperatures and by -reater aridity. The winters are cold vith January

temperatures averaging 30 over most of the Plateau. 3etween 10 and 17 inches

of rainfall are received annually; the precise amount depends largely upon

heigLht of the terrain. For examPle, Kenya and Ankara, which are at approxi-

mately similar elevations, have 11.5 and 10.0 inches, respectively; Sivas,

which is 1,000 feet hitcher, has 17 inches. It is somewhat remarkable that

Lay is, in general, the wettest month, while July and Aui'st, only a few

months later, are th driest.

5. Eastern Turkey. This is a region of -reat extremes, with a climate that is

one of the most varied and severe in the !orld. W4inters are cold even in the

extreme south where Diyarbakir has a mean January temperature of 31. To the

north, the cold is even more intense; at Kars, the mean January temperature

is 9 derer es with an average low temperature of minus 5. An absolute low of

30 below zero has been recorded and, on the hi-her plateaus, temperatures of

40 below are not unknown. Thus, it is not surprising that snow remains for

over 120 days each year in the northeast, but only 7 to 10 days at Diyarbakir.

Because of th- greater altitude, eastern Turkey is not as arid as the Central

Plateau. The annual rainfall varies between 17 and 24 inches. February and

Mlarch tend to be the months of heaviest rainfall. However, in the northeast

the wettest months are May and July at Erzurum and Kars, respectively.
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METEOROLOGICAL TECHNIQUES

I. DEFINITION: tleteorological techniques are comprised of several reference
books which contain techniques applicable to our LAFP.

2. PROCEDURES: The forecaster will:

a. Obtain ideas to apply to Incirlik and our forecastina problems &
document them for possible development of rules-of-thumb or forecaster hints.

b. Modify and adapt these procedures to satisfy mission requirements.

c. Apply these forecasting techniques whenever possible.

d. Through channels AWS/DN:

(1) Send reliable, proven techniques.

(2) Recommend removal, techniques regarded as invalid.

3. CONTENTS:

a. Part 1.

(1) AWSP 55-1 Aircraft Performance Characteristics and Weather Sensi-
tives and AWSVA 55-1 USAF Aircraft Characteristics.

(2) AWSP 105-56 contains forecasting techniques in a araphical or a
condensed form. Included are:

(a) Briefinas and discussions.

(b) Forecastinq Weather Elements.

1 Surface

2 Severe

3 Flight

(c) Analysis and prognosis techniques.

(d) Applied climatoloqy.

(e) Centralized Weather Products.

(f) Special Topics.

(3) AFGWC Philosophy.

(4) PUP (2WWTN 78-3).

(5) Baur Types.

b. Part 2. Handbook for Forecasters in the Mediterranean.
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FORECASTER'S AID

1. Thunderstorms rarely occur if 500 mb temp is warmer than -17 degrees.

2. Local Thunderstorms will not occur if the jet is south of Beirut(OLBA).

3. Thunderstorms occur more frequent when a Thermal trof is ahead of the
contour trof.

4. Spring and Fall nocturnal Thunderstorms can occur unexpectedly when the
low level winds are ESE-SSW and 500 mb winds are W-NW. Watch NICOSIA for a
500 mb wind shift. TSTMS form over the mountains to the west and advect over
LTAG.

S. Winter TSTMS occur more at night when a SW Flow (due to deep trofing) is
lifted by the cooler drainage wind.

6. BEWARE of a surface Low in the Eastern Mediterranean back dooring us. No
Front is necessary. Takes careful analysis to depict.

7. If the U/A jet moves south it normally brings cold enough temperatures to
cause TSTMS.

8. June thru October has a rare TSTM occurance.

9. Solid long lasting Stratus ceilings rarely occur at LTAG.

10. Cold Fronts are weak & diffuse or do not reach LTAG from May thru October
due to the modifying effect of the Anatolion Plateau.

'1. TSTM activity along the Taurus mountains following a frontal passage end
with the passage of the 300 mb trof.

12. Maximum wind gust associated with winter cold fronts at LTAG will usually
be 10 knots less than Silifki (17330) in the preceding two hours.

13. Winter frontal passage is generally indicated by a 10 to 15 degree drop
in dew point.

14. MWA criteria winds can occur when a NE gradiant is in conjunction with
a Drainage wind (winter or summer).
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WEATHER CONTROLS

Due to its location, Incirlik experiences a Mediterranean type climate,
a short mild winter and a long hot summer. During the winter months the
Taurus range acts as a barrier blocking all but the most intense cold out-
breaks. The intensity of fronts which move in from the northwest is greatly
diminished by the adiabatic effect when passing over the Taurus Mountains
and down to the near sea level elevation of the Cilician Plain. The air
masses are warmed and dried, with the only effect being gusty surface winds
from the northwest through northeast. The mountains which ring the plain
from west through north through east form a basin in which the air often

stagnates. This condition is more common during the summer months and the
mountains are found to be generally obscured by haze.
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SYNOPTIC PATTERNS

1. Cloudiness is most prevalent during the winter months, reachinq a maximum
during December and January. Incirlik is situated at the northeast corner
of the Mediterranean Sea at the end of air trajectories which often have had
a long over-water fetch. However, the Taurus Mountains, which extend to the
Mediterranean Sea west southwest of Incirlik act as a protectin barrier as
far south as the 240 degree radial from the base. A wind direction of less
than 200 degrees usually gives flow off the dry Sahara, and the trajectory
across the Mediterranean is too short to pick up significant moisture. The
exception to this would be a system which moves eastward through the channel
between Cyprus and Turkey. During the summer months the skies are predominately
clear. Low stratus develops late in the evening, lasts one-two hours, reforms
again near daybreak, and then dissipates rapidly. Fog is not a problem at Incir-
lik. Conditions of less than 200 feet and 1/2 mile occur less than 0.1% of the
time. The northeast drainage flow effectively prevents the formation of fog in
the immediate vicinity of the base. From late spring to mid fall visibilities
may be reduced to aDproximately 1 mile in cement dust when the winds are south-
easterly and light. This condition normally occurs at mid day. Incirlik is
situated in a favorable location weatherwise. Conditions of equal to or better
than 1500 feet and/or 3.0 miles occur 99% of the time.

2. Summer is the dry period at Incirlik with the mean monthly precipitation
less than one inch from July through October. During July and August measureable
precipitation seldom occurs. Precipitation during the summer months results
from thunderstorms building over the western mountains and then moving across the
plains during the late afternoon hours. January and February, with an average of
between four and five inches, are the months of heaviest precipitation. Thun-
derstorm activity occurs mainly with the seasonal passage of the polar front.
It reaches a maximum of four thunderstorm days per month during April and May
with the northward passage, and four days with the southward passage in October.
During the spring and fall, thunderstorm activity occurs more frequently
over the mountains north through east of the base when the Cilician Plain
is under moist, southwest flow. During the rainy season thunderstorms are
confined mainly to the water areas and move on shore as heavy rain showers.
Incirlik averages two thunderstorm days per month from November through March.
Conversely, from June through September, the activity occurs mainly on the
mountains north through east, with one to two thunderstorm days per month.

3. The surface wind at Incirlik generally varies as a function of the land-
sea breeze effect. During the summer months the direction tends to be south-
westerly from mid-morning until early evening and northeasterly from near mid-
night until a few hours after sunrise. In the few hours between the two domains
the wind is either calm or light and variable. The northeast drainage flow
predominates during the winter months, where as a combination of the two prevails
during the transition period. The strongest winds occur with deepening lows
approaching from the southwest or cold outbreaks from the north. Even then
the direction is nearly that of the runway heading.
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