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Bu makale, daha sonra yapilacak calismalarla tamarlanabilecek bir etiit mev-
zuunun, Turkiye topraklar: ve szller bakimindan siddetli yagmurlarin gosterdigi teh-
likenin ana hatlarini kisa ve tecriibi olarak vermek gayesile kaleme alinmistir. Bilhas-
sa halen mevcut olanlardan daha mufassal yagis istatistikleri kullamldig1 zaman yeni-
den islenerek dah emin analiz metotlari ve daha sihhatli neticeler elde edilebilir. Boyle
bir etiitde baslica maniler kisa ve siddetli yagmurlarin mikdar1 ve devam: hususun-
daki bilgi noksanligi, mevecut meteoroloji istasyonlarinin nisbeten kisa olan rasat
sureleri ve nihayet bunlarin memleket sathi iizerindeki seyrek dagihslandir. Bu
sebepler dolayvisile arz edilen bu makale celecekde vaplacak isleve hir vehhes ol
makdan gayri bir iddiaya sahip degildir. Bununla beraber yazarlar takdim edilen
haritamin Turkiyenin muhtelif sahalarinda siddetli yagmurlarin toprak kaybr ve
seller bakimindan oynadigi rol hakkinda oldukca sithhatli bir fikir verecegine de
kanidirler.

Tarifler

Burada kullanmilan zararh yagmurlar terimi yiksek kesafette ve mikdarda, bil-
hassa kritik zamanlarda yagarak fazla bir ylizeysel akisa ve toprak erozyonuna, sel-
lere sebep olan yagmurlar: ifade etmektedir. Bunlar konveksivonel, orografik ve sik-
lonik yagmurlar olup sirasile her birisi Tirkiyede Orta Anadoluda, sira daglar uze-
rinde ve sahil rejvonlarinda vuku bulurlar.

Hasil olan zararin derecesi bir cok faktorlere bagh olup bunlam karakier itiba-
riJe fiziki, biotik ve insan yapisi olarak gruplandirmak kabildir. Yagmurlarin toprak
erozycnuna sebep olmasi ve 1simin topraklar: muhafaza eden bitkilerin {enebbiit mev-
simini tahdid etmesi dolayisile iklim fiziki bir faktdor olarak mevzua girmektedir.
Diger bir fiziki faktor toprak vapisinin kendisi olup fiziki ve kimyevi terkibi ve ay-
ni zamanda striktirtt dolayisile erozyon yapan kuvvetlere karst genis mikyasta
degisen bir raukavemet arz eder. Bundan baska siddetli yag¢murlarin basladigr za-
manda toprak icinde bulunan rutubet mikdari, vagan yagmurdan yizeysel akisa
gececek ve dolayisile erozyon tehlike potansivelini dikte edecek baslica unsurdur.
Zararin derecesi ayni zamanda lizerine vagmurun yagdigr vamacin meyil nisbeti
ve uzunluguna da tabidir. k

Hasil olacak zararvin derecesine tesir icra eden biotik fakior vejetasyon ortisi
olup bhu tesir bes noktada toplanir:
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1 - Vejetasyon evvela, yagmur danelerini tutar ve bunlarin darbe tesirlerile:
tfoprag: erozyonlastirmasina mani olur, ve ylzeysel akisa gececek suyun mikdarima
azaltir. Yagmur danelerinin darbe tesirleri artik erozyon yapan buyiik hir kuvvet
olarak kabul edilmektedir.

2 — Vejetasyon akis siiratini ve dolayisile onun erozyonlastiricr kuvvetini azaltir.

3 — Bitki kokleri topragin infiltrasyon kapasitesini yikseltir.

4 — Vejetasyona tabi olarak keza toprak faunasy infiltrasyonu arttirir,

5 — Vejetasyonun yaptigl transpirasyon sebebile toprak daha cabuk kurur ve
bu suretle topragm infiltrasyon kapasitesi yiikselir.

Insan faktérii cnun arazivi iyi veya fena kullanmas: sebebiledir. Bunun ifade et-
tigi méana, mumkin olan en yuksek istihsali yaparken ziraat sistemlerinin. hayvan-
ciligin topragl yerinde muhafazasi keyfiyeti ve ayni zamanda orman kaynaklarinin.
isletilmesinde gosterdigi tayakkuzdur.

Zararh yvagmurlarin ehemmiyeti

Zararlh yagmurlarn toprak bakimindan yarattigi tehlike, bunlarin, topraklarin
infiltrasyon kapasitelerinden umumiyetle cok daha yiliksek mikdarda gelmeleri ve
dolayisile de yuzeysel akisin ¢ok fazla olusudur.

Topraklar kuru iken infiltrasyon kapasiteleri evvela yliksek olabilir, fakat yag-
mur danelerinin bombardimani neticesi satih tabakalar1 cabucak kompaktlasir ve
dolayisile infiltrasyon diiser. Yagmur daneleri ayni zamanda toprak parcaciklarini
suda slispanse hale getirir. Bu slispanse materiyal ayrica hem toprak bosluklarimi ti-
kar ve infiltrasyon siiratini azaltir ve hem de ylizevsel akan su ile tasinir gider. Bu
gibi materyalle techiz edilen ylzeysel akis daha biyik bir erozyonlastirici kuvvet
kazanir ve akimin konsantre oldugu yerlerde arazi Uzerinde kolaylikla su oluklari ve
oyuntular tesekkill eder. Topraklarin islak oldugu yerlerde ise yagmur suyunun da-
ha azi topraga girer ve yizeysel akis daha cabuk baslar ve erozyon cereyam daha
siiratli vuku bulur.

Vejetasycnun durumu toprag insa ve tahrip eden kuvvetler muvazenesini temin
eden bir cck faktorler arasinda bhasta gelir. Bitki értisiindeki mevsimlik tahavviilat
bir erozyon vasitasi olarak yagmurun tesirliligini degistirir ve haritamin hazirlan-
mas1 maksadile ziraat arazisinde vaki olan bu gibi degisiklikler zararlhi yagmurlarin
tasnifinde esas Kkriterium olarak alinnns bulunmaktadir.

Tirkiyecde ziraat sahalarinda ziral planiema oOyle olmalidir ki, zararlhh yagmur-

larin vuku bhulmas:t en muhiemel avlarda arazinin mimkin olabildigi kadar blylk
kism bir bitki ortiisi ile muhafaza altinda bulunsun. Fakat bdyle bir zirai planlama
ve bithassa zararh vafmuilar tehlikesinin er blivik oldugu memleketin buyuk bir
O+ta Anadoin Glmey-dogu) genis kisminda., biylk

et noksanhiZina sahip (mesein:
zorluklar arz einmektedir. Bu ¢ibi verlerde g¢orillen meseleler sunlardir:

1 ‘Sulama yapilmadan topradi kifayetli bir koruyucu bitki drtisi altinda tut-

mak zordur.

2 — Bu gibi verlerde mevent bulunan ve kuru ziraatin esasini teskil eden nadas
bithassa erozyecna miisait sahalar: teskil eder.

3 — Nadas sahanin siiriilmesi - ki, yilda iki veya li¢ defa hattad dort defa yapil-

r ——
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maktadirl - sebebile toprak sathi gevsek kahr ve bu da siddetli yagmurlarda tehlikeyi
arttinr.

Haritamin gayesi

Bu haritanin hazirlanmasindaki gaye esas itibarile, Tirkiyenin topraklarm ve
sularin1 muhafaza vazifesini lizerine alan tesekkiillerin faydalanmasidir. Bununla be-
raber daha genis bir faydalanma saghyacag da {imit edilmektedir. Gegmisde vuku
bulan zararli yagmurlar esas ahmarak hazirlanan harita gelecekde beklenen bu gibi
yagmurlarin sahavi dagilisim géstermek icindir. En entansiv ve en az frekansa sahip
olanlarin istisnasile buitiin zararh yagmurlarin Tirkiyede kullamlan muhafaza ted-
birlerile ve mesela kontur hendekleri, kontur kiiltird, teraslar ve bunlarin cesitli
tipleri ve kontrol bendleri (check dams) ile tamamen zaptu rapt altina alinmasi pek
buyiik bir ehemmiyeti haizdir. Nadir olarak vuku bulan istisnai sartlarda ise, ve me-
sela 1955 senesinde 24 saatta 400 mm. den fazla Zonguldakta yagmis bulunan katast-
rofik yagmurlarin hepsini tutmak i¢in biiyik capta islere girismek asikardir ki eko-
nomik degildir.

Haritanin hazirlanmasinda kullamilan metot

ideal olarak zararh yagmurlar verecek olan kiymetler mukayyet yagmur dlcer-
lerden elde edilmeliydi. Ciinkii bunlardan kisa ve siddetli yagmurlar1 cikarmak ko-
lay olacakti. Fakat bu aletler Tiirkiyede az sayida mevcuttur ve rasadlari kisadir.
O itibarla 195 istasyonun verdigi giinlitk azami kiymetleri kullanmak zarureti hasil
olmustur. Her istasyon i¢in kullamlan kiymetler bu yazinin sonunda bir tablo halin-
de verilmistir.

10 senelik bir rasat periyodunu esas alarak ginlik 25-50 mm., 50-100 mm., ve
100 mm. iizerindeki yagislar her bir istasyon icin ayr1 ayr1 cedvellenmistir.

Zararlh yaZmurlar

a — Yukarda verilen tic grupta vuku bulan yagmurlar,

B b — ve (I) bu yagmurlarinl ziraat sahasinda topraklarin zirai bitki ortiisii ile
ortiilii oldugu zamanda yaganlari,

(I1) srtulit olmadi1 zamanda yaganlar,

{(IID)  ve her iki devrede vuku buldugu haller nazar itibara almarak 7 smifta
toplahmistir.

10 senelik bir periyot esnasinda her hangi bir simfdan bir yagmur bir defa vukii
bulursa by yagmuru o smifa sokmak icin bu kafi bir sebep sayilmistir. Simiflandir-
may1 muglaklastirmamak icin her hangi bir zamanda yagan 25-50 mm. arasmdaki
biitiin yagmurlar 7. sinifda toplanms ve-yine aym sebeple 25 mm. den asagi entan-
siteler bu siniflamaya alinmanustir.

Meteoroloji istasyonlarindan cogunun rasadlar1 10 yildan fazladir. Bu gibi hal-
lerde dogru oranli olarak uzun periyotlar 10 yilhk periyota irca edilmistir. Mesela

1 Tiimertekin, E., '‘Some observations concerning dry farming in arid regions of Turkey! Review of the Geos. Inst,
Istanbul Univ., int. Ed., No. 3, 1956, pp. 19-30.
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bir istasyonun rasat senesi 20 ise, o takdirde, siniflandirma maksadile her bir sinifda
iki zararlh yagmur yagmasi gerekmektedir.

Tiurkiyede ziraat sahalarinda toprakiarin zirai bitkilerle oltiilii oldugu periyotlar
lokal klimatik sartlara tabi olarak rejyondan rejyona gore degisir. O sebeple her bir
istasyon civar: icin ziraat sahasmndaki hakim mahsuller bakimindan ayr: ayri bir te-
nebbiit devresinin tefriki icap etmistir. Bu maksatla kullanilan metot meteoroloji
istasyonlarinin verdigi fenelojik rasadlarin her bir vilayet icin verilen mahsul istatis-
tiklerile aldkalandirilarak kullamilimas: olmustur. Her bir mahsul icin vejetativ bii-
yumenin basladig1 ve bittigi periyota ait ortalama tarihler tesbit edilmis ve sonra
her bir mahsuliin ekim sahasi gerel ziraat sahasina nisbet edilerek ve bunlarin her
birisinin toprak muhafazadaki nisbi tesirliligi nazari itibara alinarak her mintaka
icin ortalama olarak bitki ile ortllil periyot tesbit edilmistir.

Haritanin limitasyonu

Ziraat disi sahalar1 6rten vejetasyonur mevsime gore degisen koruyucu ortiilitk
vasiflarimi bu tasnife ithal etmek pratik goriilmemistir. Zira neviler son derecede
degismekte ve ayni zamanda bilgi de az bulunmaktadir.Ona ragmen ehemmiyet zi-
raat bitkilerinin tesirlilifine dayanan daha ileri bir tasnif yapmaktan ziyade ii¢c ana
yagmur mikdarlarina (25 - 50 mm., 50 - 100 mm. ve 100 mm. den yukari) istinat
ederse zararli yagmurlarin genel modeli bu arazilere kabili tatbik bulunmaktadir.

Sarp roliyef yiksek frekansda zararli yagmurlar mintakasina tesadiif ederse o
takdirde ylizeysel akis, ve erozyon azamiye ¢ikmak temayiiliindedir. Mamafih bu ba-
kimdan kayda deger mithim bir nokta haritanin mevcut istasyonlarin verdigi kiy-
metlere gore cizilmesidir. Biiylk sira daglar pek mimkundir ki civarda ve alcak yer-
lerde bulunan meteoroloji istasyonlarina nazaran degisik zararli yagmur frekanslarina
sahiptir.

Neticeler

Zararlhh yagmurlarin Turkiyeae genel dagilisi memleketin iklim ve fizik yapi-
sina baghdir. Fakat bir ¢ok lokal variasyonlar1 her iki bakimdan da izah etmek
glictiir. En buyuk =zararlar goren sahalar sahiller, daglarin disa bakan ytzleridir
ve umumiyetle, total yagisin yuksek oldugu sahalara intibak eder. Orta Ana-
dolu, siddetli konveksiyonel yaz yagmurlarile sohret kazanmis olmasina rag-
men memleketin en zararlh yagmur alan kisumlarimi teskil eder goérinmektedir.
Mamafih bu tip siddetli cok kisa sliren bir yagmurun ginlik yagmur mikdarlarim
kullanan bdyle bir arastirma da kaybolmus clmast pek muhtemeldir.

Guney-dogu Turkive kuraklik itibarile Orta Anadoluya bhenzerse de zararli yag-
murlar (her mevsimde 50-100 mm. arasinda) bakinundan farklidir. Bu 4. smif sa-
ha kuzeyde Toros Daglarile tahdid edilmistir. Bunun {izerinde bir 2. simif arazi
bulunmaktadir ki yiiksek daglarla alakali goriilmektedir. Bu mintakada 5. simf genis
bir yayihs sahasmma malikdir ve filhakika bu simif yagmurlar dogu hududundan
Ege sahillerine kadar uzanir godrilmektedir. Yalmz Orta Anadoluda daha az sid-
detli yvagmurlar tarafindan kesilmektedir.

Dogu-bat1 istikametinde imtidad eden genis 5 ve 7. simiflar kuzeyde ve gi-
neyde daha zararli yagmurlar ile cevrilirler. Gilneyde Toros daglarmin dis yiizey-
leri ziraat bitkilerinin bulunmadigi zamanlarda en siddetli yagmurlari alan saha-
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lar olarak karakterize edilmistir. Ona mukabil Kuzey Anadolu Daglarinda her
mevsimde fakat daha az entansitede yagmuriar yagar. Bu sira daglarin asagisin-
da sahillerde simif 1 umumidir ve yalmz Sinop-Samsun arasinda milthim bir kirikhik
gostermek suretile Karadeniz sahillerinde daha devamli olmak temayiilindedir. By
aciklik icerilerde genis 4. simif geridi iizerinde 6 ve 7. smiflarin mevcudiyetile akis
bulur, ve bu simflar beraberce Kizil Irmagin merkezi platoyu terk ettigi noktada
daha dustk Dbir arazide vuku bulur. Bu gecit sahasindadir ki kis depresyonlar:
memleketin icerlerine kuvvetli antisiklonlara ragmen nufuz etmektedir.

Marmara denizi ve Rogazlar kis depresyonlarinin ana yollaridir ve sahada
zararlt yagmurlarin dagihs1 ile rasil clursa olsun bir alakasi mevcuttur. 4. simf
yagmurlar dogudan batiya dogru uzanir ve burada Akdeniz iklim tiplerinin hii-
kitm stirdugit sahil sahalarimin biiyttk  kisminda gorulen 2. simfin iclerine niifuz
eder.

Dikkat nazar cekilebilecek daha az ehemmiyetteki gériiniisler dogu Anado-
lu daglar1 arasinda Erzurum ve Sivas civarlarnda kalan ve uzunlamasina seyreden
lokallesmis 7. simf sahalar, lokal roliyefin tesiri ve mesela Afyon civarinda Sultan
Daglarinda oldugu gibi, ve yar1 ¢61 manzarasi gdsteren fakat 4. simifa giren Kara-
man civar gibi yerlerdir.
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This article is intended to be a brief and tentative outline of a field of study
which can be enlarged upon by later work; the danger of soil loss and floods from
intensive rainfalls in Turkey. Sounder methods of analysis and more accurate results
could be obtained with the use of more detailed rainfall statistics than those at
present available. For a study of this kind, the chief drawbacks are a lack of informa-
tion on the amount and duration of short intense rainfalls, the short period of record
of the existing meteorological stations and their sparse distribution over the country.
In view of these factors, the present paper claims to be no more than a guide for
future work, but the authors believe that the map presented is a fairly accurate
reflection of the danger of soil loss and floods from intense rainfalls in different areas
of Turkey.

Definition
Hazardous rainfall is here defined as arinfall of high intensity and sufficient

amount, especially at critical times, which is liable to cause excessive run-off, soil
erosion and floods. It comes in the form of convectional, orographic and frontal
rainfall, each predominant in the Central Plateau, the mountain ranges and the
coastal plains of Turkey respectively.

The degree of hazard depends upon many factors which can be grouped as
physical, biotic and human in nature. Climate is one physical factor inasmuch as
rainfall is the primary cause of erosion, and, together with air temperature, limits
the growing season of plants which offer protection to the soil. Another physical
factor is the constitution of the soil itself which shows widely differing resistance
to the forces of erosion, related to its physical and chemical composition, as well
as structure. Furthermore its relative moisture content at the beginning of heavy
rains is the chief arbiter of what proportion will run off and thus be a potential
soil eresion hazard. The degree of hazard is also affected by the degree and length
of slope upon which the rain falls.

The biotic factor influencinz the degree of hazard is vegetation cover, which
acts in five ways :

1. It intercepts rain drops and diminishes dispersion of the soil by the splash
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effect of impact. This has come to be regarded as its chief réle in recent years,
with the realization that the raindrop is a major erosive force in itself, and not
merely a supplier of water for sheet and gully erosion.
2. It reduces the velocity of run-off and therefore its erosive power.
Plant roots increase the soil’s infiltration capacity.
SoiJ fauna associated with the vegetation also increase infiltration.

Transpiraticn by vegetation dries cut the soil more rapidly than evapora-
tion alone which again improves the infiltration capacity of the soil.

ol w

The human factor is Man's use or musise of the land. By this is meant the
ability of his systems of crop and animal husbandry to retain the soil in situ and
-preserve its quality, while achieving the maximum possible outputs; and his care
in the exploitation of forest resources.

The imuvortance of hazardous rainfall

The danger of hazardous rainfall to the soil is that it is generally far in excess
-of the infiltration capacity cf the soil, and so run-off is extremely high.

Where the soil is dry the infiltration rate may be high at first, but it soon
declines due to the compaction cf the surface layer by the battering action of rain-
drops, which at the same time throw particles into suspension. Suspended material
both blocks the soil pores, further reducing the infiltration rate, and is carried
away in the run-off water. Run-off thus armed with sclid matter possesses great
-erosive power, and where the flow is concentrated, rills and gullies are easily scoured
in the land. Where the soil is initially moist less of the rainfall can percolate and
the same process commerces socner and proceeds more rapidly.

Vegetation conditions are predominant among the many factors which balance
soil-building and soil-destroying forces. Seasonal changes in plant cover alter the
effectiveness of rainfall as an instrument of erosion, and for the purpose of construc-
ting the map, such changes on agricultural lands are taken as major criteria in
classifying hazardous rainfalls.

On Turkey's agricultural lands it is important that the agricultural timetable
should be such that as much of the land as possible is prcotected with a plant cover
“When hazardous rains are most likely to occur. However, there is great difficulty
in Planning such a timetable, especially as the danger from hazardous rains tends
to be greatest in those large arcas on the country where there is a pronounced
annual moisture deficiency (e.g., Central Anatolia and the South-east). The problem
in such areas is that:

a) it is difficult, without irrigation, to maintain an adequate plant cover to
protect the scil at any time;

b) the fallow which is essential to the dry falmmg system prevalent in these
‘areas, is particularly prone to erosion;

¢) the ploughing of this fallow, usually twice but scmetimes three or even
“Tour times in the yearl, produces a loose exposed surface that increases yet further
the danger from heavy rains.

1  Timertekin, )., "Some observations concerning dry farming in arid regions of Turkey! Review of the Geog. Inst.,

& Wtarbuil Univ., Int. Ed., No. 3, 1956, pp. 19-30.
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Purpose of the map

The map is designed primarily to be of use to those concerned with the con-
servation of Turkey's soils and waters, but it is hoped that it will be of wider interest.
Based upon hazardous rains that have occurred in the past, the map is intended to
show their expected areal distribution in the future. It is of fundamental importance
that all but the most infrequent and intense of these rains must be withstcod and
accomodated by conservation works being used in Turkey, such as contour ditches,
contour-ploughed land, terraces and their outfalls and check dams. The reservation
1s made because it is clearly uneccnomical to construct works on a scale great enough
to accommcdate rare and catastrophic deluges such as that at Zonguldak in the
summer of 1955, when over 400 mm. of rain fell in 24 hours.

Method ef map construction

Ideally. the data for hazardous rainfall should be obtained front recording

rain gauges, which reveal short hut intense storms that have occurred. But these
instruments have only been in use for a short time and in small numbers in Turkey,
and so it was necessary to fall back on the daily maximum figures of some 195
stations. A table of data used for each station appears at the end of this paper.

Using a basic 10-year period of recorded instances, rainfalls of 25-50 mm..
50-100 mm. and over 100 mm. in a day were tabulated for each ‘station. It was
found convenient to make seven classes of hazardous rainfall, depending upon:

a, one of the above three grades of actual amount falling, and

b, whether (i), the observed values occurred during the period of the year
when the soil was protected by agricultural crops, or

(ii), the soil was not thus protected, or

(ii1), the observed values occurred in both periods of the year.

One recorded value in each class during a ten year period was deemed sufficient
to qualify it for that class. To preserve cartographic clarity, the 7th Class consists
of all 25-50 mm. rainfalls recorded in any period of the year, and for the same
reason rainfalls with intensities of less than 25 mm. per day were excluded.

Many meteorological stations provide statistics for longer periods than 10 years;
the values reccrded for these were reduced in direct proportion to the number of’
years above 10 for which statistics are available. For example, if a station has
statistics for 20 years, then for the purpose of classification two hazardous rainfalls
in a particular class count as one, all the statistics being reduced to a 10-year basis.

The periods of the year when the soils of agricultural land in Turkey lie
protected or unprotected hy a plant cover vary from region to region according to
focal climatic conditions. It was thus necessary to establish a ‘season of vegetative:
¢rewth’ applicable to the majority of crops in the vicinity of each station. The
method adopted for this purpose was to use phenological statistics from the Mete-
orology Bulletins in conjunction with provincial agricultural returns. The average
dates of the beginning and end of the period of vegetative growth were found fov
each crop, and then by weighing these according to the proportion of the total
area sown to each, and their relative effectiveness as soil protectors, am average
vegetative period was established for each district.
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Limitations of the map

It was not practical to include in the classification the seasonally changing
protective ability of vegetation on non-agricultural land, due to the extreme varia-
bility among species and lack of data. It is clear that the general pattern of hazar-
dous rainfalls is nonetheless applicable to these lands if importance is attached to
the three basic grades of rainfall amocunt (25-50 mm, 50-100 mm and over 100 mm)
rather than to the further classification deriving from the efectiveness of agricul-
tural plant cover.

‘When bold relief coincides with a high frequency of hazardous rainfall, run-off
and erosion tend to reach a maximum. It is necessary to note, however, one important
limitation in this connection, the map is drawn from the data of stations dotted
about the country, and large mountain ranges quite probably have different fre-
qguencies of hazardous rainfall to those of nearby meteorological stations on low
ground.

Some eonclusions

The general distribution of hazardous rainfall in Turkey is related to the
climates and physigue of the country, but many local variations are difficult to
explain from either viewpoint. Areas of greatest hazard are on the coasts and
outer mountain slopes and often coincide, but not always, with areas of high total
rainfall. By contrast, Central Anatolia appears to have the least hazardous rain-
fall in the country, despite the reputation of summer convectional thunderstorms
for intense rains. It is possible, of course, that some such rainfall of very short
duration and high intensity will escape notice in a study using daily rainfall
statistics.

The south-east lowlands of Turkey resemble the interior of Anatolia in their
degree of ariditv. but they display a greater susceptibility to hazardous rainfall
(50-100 mm. in hoth seasons). This Class 4 area is limited on the north by the
Taurus Mountains, beyond which is a Class 2 area that could be associated with
the high relief of the mountain knot. On these areas, Class 5 is also widespread,
and in fact extends from the eastren frontiers to the Aegean Sea, but it is severed
in the middle by the area of less intense rainfalls in the Central Plateau.

The broad east-west belt of Classes 5 and 7 is flanked to north and south by
areas of mcre hazardous rainfalls. On the south, the outer slopes of the Taurus are
characterized by heavy daily rainfall out of the growing season of agricultural
plants, while in the North Anatolian Mountains it falls in both seasons but with
lower intensities. Along the coasts below these ranges, Class 1 is common, tending
to be more continuous on the Black Sea Coast but with a significant break in the
Sinop - Samsun area. This braek is reflected inland by the occurrence of Classes 6
and 7 within the broad belt of Class 4, and together these features occur at an
important lowering of the mountain rim at a point where the Kizil Irmak leaves
the plateau. It is by this route that winter depressions penetrate most deeply in
the face of the strong Anatclian anticyclone.

The Sea of Marmara and the Straits are a major routeway for winter depres-
sions which must in some way be associated with the peculiar distribution of
hazardous rainfall classes in the area:; notably, the occurrence of an elongated Class
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