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Table 1. Statistical properties of rain gage stations that located in Urmia Lake basin in period of 1984-2013.

Latitude Longitude Latitude Longitude
Station St B 2 Gl Uk Station Sl QUL 2 AU Uik
K| No — — K| No — —
483 sl 483 sl 483 sl 483 sl
Agchekol Badamloo
J@So&i 1 16 37 26 46 Slels, 22 41 37 28 46
Bashsizojan Bagch
sl il 2 47 37 45 46 el 23 39 37 25 46
Basmanj Chehreq
il 3 59 37 27 46 G 24 48 38 40 44
Ghezelche Chobchole
ol 4 5 38 17 47 R 25 41 37 7 46
Ghoshchi Dashband
s 3 5 46 37 15 47 Sl 26 40 38 56 45
Haris Gerdeyaghob
i 6 49 37 30 47 i S 27 42 38 34 45
Khoshehmehr Ghezel Gonbad
et 7 18 37 8 46 LS U 28 52 38 0 46
Khormazard Ghezel-Ghaber
Sy = 8 24 37 9 46 R 29 52 38 42 46
Mehraban Ghoshkhana
e 9 4 38 7 47 it 3 30 39 38 51 46
Pardel Moshabad
Js 10 12 38 9 46 Ul 31 46 38 9 45
Payam Naqade
oL 11 20 38 47 45 R 32 42 38 18 45
Saeedabad Pey Ghala
SUT e 12 56 37 34 46 iy 33 42 37 1 45
Saray Pole sorkhe
e 13 13 38 55 46 Ed 34 40 37 34 45
Isfahlan Sari Ghamesh
i 14 59 37 6 46 5 sl 35 52 38 32 46
Shabestar Sero
- 15 10 38 41 45 - 36 46 38 42 44
Tasoj Tamar
s 16 18 38 21 45 X 37 48 37 54 44
Zarnaq Tapik
s 17 4 38 4 47 S 38 46 37 55 44
Zenjanab Urban
iz 18 50 37 16 46 ol 39 50 38 46 44
Afan Zarineh
ol 19 39 37 30 45 oy 40 56 36 2 46
Alasagel Zereshoran
JaYT 20 39 37 38 46 S sdess 41 40 38 42 46
Babarood Zharabad
21 44 38 11 45 T 42 43 37 58 44
250k ORI
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Figure 1. Urmia Lake basin highland and studied Rain gauge stations.
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Table 2. Results of calculation the annual and seasonal CI of rain gage stations in period of 1984-2013.

R IR YL CT o5l CI &l CT o, CI Lleass CT
Station Number Annual CI Autumn CI Winter CI Spring CI Summer CI

1 0.41 0.39 0.42 0.41 0.4
2 0.47 0.48 0.47 0.45 0.48
3 0.39 0.4 0.41 0.38 0.4
4 0.39 0.4 0.41 0.38 0.4
5 0.39 0.42 0.4 0.39 0.42
6 0.49 0.47 0.45 0.52 0.55
7 0.41 0.39 0.42 0.41 0.4
8 0.44 0.43 0.4 0.44 0.43
9 0.46 0.46 0.46 0.46 0.46
10 0.47 0.45 0.43 0.49 0.48
11 0.47 0.45 0.43 0.49 0.48
12 0.47 0.48 0.47 0.45 0.48
13 0.54 0.55 0.52 0.53 0.53
14 0.47 0.48 0.47 0.45 0.48
15 0.52 0.5 0.51 0.52 0.56
17 0.46 0.46 0.46 0.46 0.46
17 0.47 0.45 0.43 0.49 0.48
18 0.44 0.43 0.4 0.44 0.43
19 0.48 0.46 0.48 0.48 0.56
20 0.47 0.48 0.47 0.48 0.44
21 0.48 0.47 0.47 0.48 0.54
22 0.42 0.4 0.42 0.44 0.42
23 0.44 0.43 0.46 0.41 0.52
24 0.48 0.5 0.46 0.49 0.45
25 0.42 0.42 0.41 0.41 0.38
26 0.47 0.46 0.47 0.46 0.45
27 0.49 0.51 0.47 0.5 0.48
28 0.44 0.44 0.45 0.41 0.52
29 0.42 0.4 0.42 0.44 0.42
30 0.47 0.48 0.47 0.48 0.44
31 0.47 0.48 0.45 0.48 0.41
32 0.47 0.47 0.46 0.42 0.4
33 0.42 0.44 0.4 0.42 0.4
34 0.57 0.56 0.57 0.56 0.49
35 0.44 0.45 0.44 0.42 0.45
36 0.46 0.47 0.47 0.46 0.44
37 0.39 0.4 0.41 0.38 0.4
38 0.46 0.47 0.46 0.47 0.44
39 0.41 0.42 0.4 0.42 0.48
40 0.47 0.55 0.47 0.46 0.5
41 0.45 0.53 0.46 0.44 0.34
42 0.44 0.44 0.46 0.42 0.42
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Figure 2. Concentration, or Lorenz, curves for observation and estimation CI values of Afan (A), Alasagel (B),
Babarood (C) and Baghcheh-Misheh (D) stations.
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Table 3. Summery results of CI Index in period of 2013-1984.
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Annual Autumn Winter Spring Summer
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Min
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Abstract

Background and Objectives: Concentration Index (CI) is actually an index to examine the statistical
characteristics of daily precipitation. This concept could be also used in irrigation planning and designing
new systems. Unbalanced distribution of precipitation could reduce the agricultural crops yield through
reduction of moisture in soil and increment of irrigation periods. Besides, unbalanced distribution of
precipitation means drought. The aim goal of this study is evaluation the distribution and concentration of
daily rainfall in the basin of Lake Urmia.

Materials and Methods: In this study used the 42 rain gaging station in Urmia Lake basin to evaluation
the daily precipitation concentration. Concentration Index (CI) and related concentration curve are in fact
used to define inequality quantity of a parameter from a specified variable. For example, it could be used
in statistics to determine improved level of health subside for poor people in different countries as well as
precipitation dispersion in an area or country. Concentration Index is defined by a concentration curve
(Lorenz Curve). The Lorenz curve is actually a concept used in economic theories to examine the
temporal-spatial changes in time series of daily precipitation and concentration.

Results: The results of CI index in Lake Urmia basin during the statistical period in spring showed that
CI>0.6 is not observed in none of the areas under study. Majority of Lake Urmia areas in spring had the
CI values between 0.4 and 0.5. In this season (spring), aggressive and terrifying precipitations were
observed in none of the basin areas. As spring in the study under area in autumn, CI>0.6 was not
observed in any of the stations studied. In winter as well as spring and autumn, a part of the South and the
Northeast of Lake Urmia and also an area of the Northeast of basin had average CI between 0.5 and 0.6 in
statistical period and show the high concentration of daily precipitation and irregularity in distribution of
daily precipitation in these areas. It can be concluded that the amounts of daily rainfall in listed areas were
not divide into rainfall days. The CI in most of the areas under study were between 0.4 and 0.5. The
southern areas of Lake Urmia basin had severe irregular precipitation in summer and it could be
concluded that 70% of rainfalls in this season occurred only in 25% of rainfall days. In this season the
Northeast and South regions of Lake Urmia, an area in Northeast of Lake as well as a station in the
Southwest of lake had irregular distribution of precipitation in summer. In annual scale, most of the Lake
areas had average concentration. In annual scale, similar to seasonal scale, Northeast and South of lake
had more irregular concentration compared to other areas.

Conclusion: In this study to evaluation the concentration and pattern of daily precipitation in Urmia Lake
basin in period of 1984-2013 used the concentration index (CI). The results of concentration index in
basin area showed that daily precipitation in Lake Urmia basin was not in regular and severe irregular
situation in none of the stations under study. The entire stations surveyed were in relatively regular,
average concentration and relatively irregular situation in terms of daily precipitation distribution. Most
of the studied stations were in average concentration category in terms of daily precipitation
concentration. In autumn, winter, spring and summer in annual scale, almost 74, 90, 81, 74 and 84% of
stream-gaging stations showed average precipitation concentration.
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