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ABSTRACT:

In humid regions, spring floods constitute approximately 50-70 % of an-
nual flow. In upper zones of the river basins, winter precipitation occurs mostly
in solid form and spring thaws. This provides the possibilty to forecast the mag-
nitude of spring snowmelt floods.

For this purpose, the snow cover on Uludag area, chosen for snow melt
study, was measured as accuarately as possible, the collected data were analy-
sed and the relations among snow melt water, meteorological factors and daily
flow depths of Kirkpinarlar creek located in the study area were investigated.

In the area of investigation, six new snow courses were established during
1975-76 winter season, in addition to three already existing ones. Snow mea-
surements were made by using different methods and instruments for the pur-
pose of comparison. The area is approximately 30 sq. kms, extending from
1200 m. to 2100 m. elevation, the snow cover period is December 15-April 15
and average depth of snow is 100 cm. There is a water level recorder on Kirk-
pmarlar creek of 8.03 sq. kms drainage area with a median elevation of 1935
m, and operates under severe winter conditions.

Additionally, the maximum snow depth observations of Uludag, were cor-
related with limited data of the ground water level observation of Bursa plain
(100 m). The statistical relation was found to be rather weak, because rapidly
increasing industrial water requirement of Bursa region was continously ob-
tained from ground water storage.

OZET:

Iliman bélgelerde ilkbahar taskinlari yillik akis hacminin yaklasik olarak
% 50-70’ini olugturmaktadir. Havzalarin yiiksek kesimlerinde kar seklinde olan
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yagis, taskin éncesi arazide iki ii¢ ay bekleyerek baraj isletme miithendislerine
taskin boyutlarim1 tahmin olanag: saglar.

Bu amaca yonelik olarak, kar olanaklar elverdigince dogru élgiilerek, ve-
riler analiz edilmekte ve istatistiksel yontemlerden faydalanarak ézellikle kar,
sicaklik, erime orani ve akis yiiksekligi arasindaki iliskilerin boyutlar: ortaya
koyulmaktadir. Arastirma alani Uludag da 1975-1976 kis mevsiminden basla-
yarak, 1970 yilindan beri isletilmekte olan ii¢ adet kar gozlem istasyonuna ek
olarak alt1 adet yeni istasyon kurulmustur. Yaklagik 30 km? lik, 1200 m-2100
m yiikseklik geriti arasinda uzanan, 15 Aralik-15 Nisan tarihleri arasinda, or-
talama 100 cm kalinhginda kar értiisii olusan bir ‘‘kar laboratuvar:’” karak-
terindeki bu alanda, degisik 6l¢iim aletleri ve yontemler kullanilarak kar 6l-
ciimleri yapilmigtir. Aragtirma alaminda 1972 yilindan beri ¢ok zor iklim
kosullarinda igletilen Kirkpinarlar Akim Gézlem istasyonunun verileri de analiz
katilarak, giinliik akis yiikseklikleri ve meteorolojik faktorler arasindaki ilis-
kiler bulunmustur.

Ayrica Bursa ovasimin en 6nemli beslenim kaynag olan Uludag kar ortii-
sii ile ova yeraltis1 gozlemleri arasindaki iligski arastirilmistir. Hizli bir endiist-
rilesmenin gereksinimi olan suyun ovadan ¢ekilmesinden dolay: halihazirda
ovamn yeraltisu gozlemleri, yeraltisu tablasinin dogal durumunu vermedigin-
den istatistiksel iligki olduk¢a zayiftir.

1. INTRODUCTION

In seasonal spring flow forecasting, the most important factor is the water
stored in snow cover in the watershed, waiting for the rise of the air tempera-
ture and rainfall. For both short term and long term forecasting, the snow co-
ver in the drainage area should be evaluated by measuring the snow depth (S,),
snow density (S,), and snow water equivalent (S,/.), and utilizing the area ele-
vation curve, basin slope, exposure, vegatative cover and other physiographi-
cal parameters, and then depth of flow and the volume of water which is expected
to fill the reservoir is estimated. The melting period extends from the date
of maximum snow cover to the disappereance of snow patches from the wa-
tershed. The forecasting models prepared during this period is more depen-
dable than those of earlier dates, but part of the reservoir would be already
filled with the incoming flow, and the meteorological forecasting will be more
important in these types of estimates.

As it is in central Anatolia and Eastern part of Turkey, where the snow
melt water constitutes a large portion of annual inflow to reservoirs, rather
accurate measurement of snow pack parameters is a must. The amount of wa-
ter from snow melt is a function of the water equivalent of snow cover at the
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beginning of melting season, the precipitation during this period, the rate of
inflitration and evaporation losses in watershed. The snow and rain can be
measured but the losses are estimated as the difference between precipitation
and discharge. Since there is always a certain amount of error in both snow
and rain measurements (Anderson, 1962, Biswas, 1967, Bratzer, 1963, Cox,
1971, Dolgushin and Chigray, 1965, Hamilton, 1949, Kurtyka, 1953, Otnes,
1978, Rodda, 1971, Sevruk, 1974, Struzer, 1965) none of the hydrologic fore-
casting models can accurately determine the water regime. The errors are lar-
ge and stocastic in character (Beyazit, 1979, Cary et al., 1977, Hanel et al.,
1977). The data collected from snow courses are index values therefore the
relation between seasonal spring flood volume and snow water equivalent has
statistical character. In forecasting, it is possible to use these index values but
in water budget computations, they are inadequate.

In long term forecasting, snow accumulation index is important (U.S. Corps
of Engineers, 1960). In defining this index, area evaluation curve of basin, snow
water equivalent, total precipitation amount type of precipitation, and varia-
tion of mean temperature with respect to elevation are utilized. The magnitu-
de of evaporation from snow during snow accumulation season is very small,
therefore it may not be taken into consideration (Teresvirta, 1971). Empirical
equations to compute basin evaporation during snow melt season give higher
values due to the ground frost. Because, before evaporation process starts, the
ground frost must melt, the snow melt water must reach a certain plus tempe-
rature and then evaporation will start. Due to temperature difference in day
and night, this situation continues quiet a long time. Therefore the evaporati-
on from snow is under intensive research (Doty & Johston, 1969, Giirer, 1975,
Hutchinson, 1966, Peak, 1969). In the analysis of snow data it is possible to
correlate the 10-day precipiion totals from precipitation gages with the snow
water equivalent values of the nearest snow courses (Kuzmin, 1960). Before
the snow data is included into the correlation, it is necessary to check the data
from error point of view, and if there are large deviations, they are eliminated
(Giirer and Akin, 1983). Besides, if possible the warm-spells and very windy
periods which cause snow drifts are avoided.

In defining areal snow cover, it is important to know the ratio of snow co-
vered area to total area, and also to use this ratio when point data are used
to estimate the areal values. To determine the areal distribution of snow pack
in drainage areas of represantative and research basins, local observations and
mosoic photos are used (Abalyan and Mazuroval, 1971). For fairly large ba-
sins, air photos and satellite pictures are useful. But satellite photos should
reach the forecaster so early that he can use it before the flood comes. Other-
wise they can be used to verif | how good the estimate of areal distribution
of snow was.











































































