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ed on data published in various sources on discharges of some Turkish rivers
calculated the norm of total discharge of Turkish rivers into the Black Sea
determined the volumes of annual discharge for 1938-1972 and its in^ra-
ual distribution.
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One of the firs'St works which present the major hydrographic characteristics, extreme
JKi^.*, aischa/Se of some Turkish rivers, has been published by Karatekin [2]. In that
»rk the area, of the Black Sea Basin in Turkey occupies 246,000 km2, and the total dis-
jarge from 107,000 km2 of the measured area of the catchment basin was 11.7 km3/yr.

data aolyankin determined the total discharge of all rivers of the Bla<
sin of Turkey as 25-26 km3/year [5], and Tixeront determined 11 as 35.8 kmVyr [13]
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In the Hydrological Atlas of Turkey [7] the Black Sea Basin is defined as 245,000
lurti»" tne discharge of rivers as 46.5 kmVyr. Presented in [14] are results of later
uaieb oi Chechen, which determined the total discharge of this region as 39.9 kmVyr
tso presented there are the data of Ozturgut, according to which the discharge of these
rers is 32.4 km /yr. These values of mean mutliyear discharge of the Black Sea rivers
.Turkey from different authors differ by more than 20 km3, i.e., they require revision,
rormation on interyear fluctuations'and intrayear distribution of the discharge of
-se rivers are practically nonexistent in Soviet and foreign literature.

To estimate the total discharge of Turkish rivers of the Black Sea basin we use a
known plan for hydrological zoning [7,14]. Table 1 presents some data on the main

Br uasins of Turkey in the Black Sea region. The areas of the basins and atmospheric
cipitation are from [14], and the mean elevations of the basins are from [2]. The
ch dr^jarge of rlvers in the western and eastern Black Sea regions are taken from
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Table 1

Hydrological Regions of Turkey in the Black Sea Basin

River basins
Basin area,

thousand

km1

Mean eleva

tion, m

Annual pre
cipitation,
mm

Annual
discnarge.

, kmVvMr

Modulus
of dis

charge,
(/(sac-
•km1)

Sakar'ya 58.2 430 450 4|54 2,48

Kyzyl-Irmak 7.8,2 810 l 400 5,74 2,32

Eshll-lrmak 36,1; 650 ' 500 . 4,89 4,30

Cnorokh 20,5 1080 - 600 6,60 10,20

Northwestern Slack

Sea region 5,0 200? 700? 1,53 9,60

Western Black Sea region 29.6 350 ' 800 9,32 10,00

Eastern Black Sea region 24,1 800
\ -

1400 11,34 14,94

Total Black Sea Basin
In Turkey '251,7 - 660 590 43,96 5,55

western Black Sea region of 5,000 km according to the maps of [7], we can estimate

the total discharge as 1.53 km3/yr. The mean elevation and amount of precipitation are
determined after [7].

The fullest, data on discharge of Black Sea rivers of Turkey exist for the Sakar'ya
River. Data on river discharge in the Ballyk section (44,000 km ) for individual years
from 1938 through 1944 are published in [8], in the Pashalar section (48,000 km2)
from 1950 through 1953 in [10], and in the Saryyar section (41,000 km ) from 1957 thr
1966 in [12]. Materials on annual precipitation in the river basins and the coefficients
of discharge for various sites, presented in [9], let us calculate the discharge at the
mouth of the Sakar'ya from 1945 through 1949. Using these data and the relationships of
river discharge in differ sections [2-4], we can compute the discharge at the mouth by
year from 1938 through 1966. Gaps in this series are filled and data for 1967-1972 coi
from the discharge of the Euphrates River in the Xeban section [4], whose coefficient
of linear correlation with the discharge of the Sakar'ya at Saryyar is 0.80. The obtained
values of annual discharge of the Sakar'ya River at the mouth for 1938-1972 are given Ln
Table 2. The mean discharge for the 35 years was 4.54 km3/yr, and the coefficient of
variation of discharge C 0.30.

The Kyzyl-Irmak River has the largest catchment basin among Turkish rivers of the Black :ea
basin. Its mean annual discharges in the Yakhshikhan section (30,000 km ) were published
for 1938-1944 in [8] and for 1950-1953 in [10], According to these data and the ratios
of discharge in various sections [2-4,l'4] the discharge at the mouth was computed by yeai
and for individual periods for 1938-19^6. The mean discharge for the 29 years is 5-7-t
km3/yr. .According to the relationship with the total discharge of all Black Sea rivers
of Turkey for 1938-1944 and. 1950-1953 (correlation coefficient r = 0.75) we determined
the discharge of the Kyzyl-Irmak for 1945-1949 and 1954-1966, and tentatively for 19b/-
1972. The data obtained are presented in Table 2. The mean discharge for the 35 year-
was 5.94 km3/yr, and the coefficient of variation of discharge Cy = 0.2-6. It should ce
noted that the higher discharge cited in [4,14] is based on observations of a short pe
riod 1961-1966.

For the Eshil-Irmak we had only data on the mean discharges in the Kale section
(34,000 km2) during the low-water year of 1939 and the high-water year of 1941 C3]. Com
parison of these data with the discharges of other rivers let us establish the reiatiu..
ship of the discharge of the Eshil-Irmak and Kyzyl-Irmak Rivers, which is confirmed d*
the similar hydrometeorological conditions and hydrographic features of both basins.
graphed relationships of the discharge in the Kale site with those in other sites id,i,
14] are adjusted for the mouth. For 1938-1966 the mean discharge was 4.b9 km /yr.

The discharge of the Chorokh formed ln Turkey is assumed proportional to the d^-^
charge in the near-mouth Erge section (in the USSR) according to data In LU- ine
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Table 2

Discharge of Turkish Rivers of

the Black Sea Basin, km3/yr

Ya»r

•

X

i

•!
3S >2

s's.
3a *2 h53

1938 3.11 4,42 35.83
1939 3,27 4.73 39.24
1940 3.77 7,00 48,78
1941 4,78 8,07 55,30
1942 5,34 7,38 54,04
1943 4,58 7,06 42,68
1944 5,21 5,11 45,20
1945 2.71 6,18 41,00
1948 3.80 5,68 38,70
1947- 3,49 4.64 34,35
1948 4,59 7,41 48,10
1949 3.48 4,23 32,39
1950 4.00 7,60 46,90
1931 3,56 4,20 33,62
1952 3,59 ' 5,86 43,50
1953 4,38 4,86 45,42
1954 3,15 4,42 39,87
1955 3,34 3,25 32,52
1956 5,76 6,62 54,25
1957 5,14 4,54 40,81
1958 5,15 5,86 49,42
1959 3.05 4,42 39,87
1960 3,45 4,36 39,55
1961 3,10 4,44 35,42
1962 3,52 4,16 33,97
1963 7.16 9,52 62,94
1964 3,85 5.52 41,29
1965 6.41 7,91 54.21
1966 6,34 6,69 47,60
1967 6,94 (7,76) 54,04
1968 7,70 (8,80) 59,76
1969 7.76 (7.70) 53,78
1970 4.38 (5.711

(6.21)
43,34

1971 4,23 45,54
1972 4.44 (5,61) 42,32

Maan 4.54 5,94 44,44

Table 3

Intrayear Distribution of Discharge of Turkish
Rivers of the Black Sea Basin

li in

5.84
13.3

IV

6.69 6,51
15,2 14,8

VI

4,00
9.1

VII i VIII

2,20
5.0

1.32
3.0

IX

1,41
3,2

1,62
3.7

XI

1,62
3.7

XII

3.08
7.0

43,96
100

tinr?hisfTerL3d"iL72o'2o'etermined " ^ km3/yr' and the «»«^ of variation
iert^ t0tJX mtan monthlv discharge of Turkish rivers in the Black Sea basin is esti-|ed according to the data obtained as 43.96 kmVyr.

Icilh 5ffc Sn i^efv,°fD^he SCale of the interyear fluctuations of total discharge of
il-Irmar'anS SSJit'ld" *"!? We USSd the data °" the Ky«yl-I™ak, sTs.r%l,klirmak, and Chorokh Rivers, adjusted for the single 35-year period 1938-1Q72)
fened acSSSSS«nSo°hvS5ei dl?ch»rge °f rlve- of ^ northwestern Slack^eaarel'wastkS, g to hydrological yearbooks of Bulgaria. For rivers of the western

ln££22.WriUSf averaSe data for the northwestern Black Sea area and the Sakar'ya
roportionaT L IZ ^»?n^°fv,rlVer%°f the eaStern Black Sea re«lon were determined7C?2- /- li ? tal discharge of rivers of the southwestern part of Georgia and
E1 faCC?r^n8 ^hydrological yearbooks of the USSR). Computed by years, the
bs of total river discharge from the Turkish part of the Black Sea Basin are present-
lri?tion2C ^h0.l!an dl8char«e durln« ^ *ears was 44.44 kmVyr, and the coefficient
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varioS%SempI?S5i^8J|SJSJef^K H™* ^ &***>*** region, of Turkey ,
accordance with the discharge norms presented iA^ob?6?6 *?& h3Ve been ^alcuJate^t
Black Sea region we used analogous materials for 122* V F°r rlYers of the nortnwe^1"of the intrayear discharge of the Turkish J «# ?kth^astern Bulgaria [6], An esS6^
cording to the Erge section TenfaM^ ?,.? °£ the Chorokh River Basin was made I at«
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