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Regression Statistics

G rw0s8 )30 Jolge b o590 bwgio ai¥lu ()L alaly (5Ll wlasive -F Jgao

Multiple R 0.8040
R Square 0.6463
Adjusted R
Square 0.6255
Standard Error 93.4776
Observations 55
ANOVA
Significance
df X MS F F
271477.464 31.068
Regression 3 814432.3937 6 4 0.0000
Residual 51 445640.8442 8738.0558
Total 54 1260073.237
Coefficient Standard Lower Upper
s Error t Stat P-value Lower 95% Upper 95% 95.0% 95.0%
10418.493 12775.804
Intercept 0 1174.2033 8.8728 0.0000 8061.1816 5 8061.1816  12775.8045
e 0.0297 0.0461 0.6447 0.5220 -0.0628 0.1222 -0.0628 0.1222
Lo -43.8578 22.0030 -1.9933 0.0516 -88.0307 0.3151 -88.0307 0.3151
La -203.7001 43.0261 -4.7343 0.0000 -290.0787 -117.3216 -290.0787 -117.3216
Grwsd a0 Jolge b i Jlw ai¥lo b, alaly gkl wlasin -0 Jgus
AV oo Al Fr g Lo 6590
Regression Statistics
Multiple R 0.8137
R Square 0.6621
Adjusted R
Square 0.6405
Standard Error 88.1733
Observations 51
ANOVA
Significance
df SS MS F F
238649.538  30.696
Regression 3 715948.6143 1 3 0.0000
Residual 47 365403.1189 7774.5344
Total 50 1081351.733
Coefficient Standard Lower Upper
s Error t Stat P-value Lower 95% Upper 95% 95.0% 95.0%
10479.877 12800.989
Intercept 5 1153.7829 9.0831 0.0000 8158.7658 2 8158.7658  12800.9892
e 0.0490 0.0487 1.0063 0.3194 -0.0489 0.1469 -0.0489 0.1469
Lo -47.0853 22.3791 -2.1040 0.0408 -92.1063 -2.0643 -92.1063 -2.0643
La -201.0054 43.3754 -4.6341 0.0000 -288.2655 -113.7453 -288.2655 -113.7453
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Regression Statistics

Multiple R 0.8272
R Square 0.6842
Adjusted R
Square 0.6563

Standard Error 87.1063

Observations 38
ANOVA
Significance
df X MS F F
186310.965  24.555
Regression 3 558932.8952 1 0 0.0000
Residual 34 257975.2552 7587.5075
Total 37 816908.1505
Coefficient Standard Lower Upper
s Error t Stat P-value Lower 95% Upper 95% 95.0% 95.0%
11284.921 14102.069
Intercept 6 1386.2246 8.1408 0.0000 8467.7743 0 8467.7743 14102.0690
e 0.1324 0.0755 1.7529 0.0886 -0.0211 0.2858 -0.0211 0.2858
Lo -70.7691 36.6771 -1.9295 0.0620 -145.3060 3.7678 -145.3060 3.7678
La -187.5770 65.3585 -2.8700 0.0070 -320.4015 -54.7526 -320.4015 -54.7526
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Abstract:

This report was prepared within the framework of a commissioned project by the Eteka
Organization entitled “Site Selection and Design of a Sediment Retention Basin, Water Reservoir,
and Pumping Station on the Atrak River in the Chat-Gonbad Region.” During recent decades, the
Atrak River has experienced substantial hydrological changes, making scientific investigations
essential for sustainable water resources planning and utilization. Effective management of water
resources and agricultural lands requires a comprehensive understanding of precipitation and
runoff conditions. This issue is particularly important in watersheds such as the Atrak Basin, where
surface water constitutes the primary source of water supply. The Chat-Gonbad region, located in

the downstream part of the Atrak Basin, is recognized as an important agricultural and livestock

production area. The present study aimed to assess the water resources potential of the Chat-

Gonbad region through the analysis of precipitation patterns, annual and monthly streamflow, and
flood characteristics. For this purpose, major hydrometric stations located upstream of the study
area, where annual mean discharge, maximum daily discharge, and peak instantaneous discharge
are recorded, were selected. Long-term hydrological records were analyzed to evaluate annual and
monthly streamflow regimes as well as maximum daily and instantaneous flood discharges. Flood
quantiles corresponding to return periods ranging from 2 to 200 years were estimated and
extracted. In addition, precipitation characteristics of the region were examined for 30, 40, and

50year periods ending in 2018, and spatial distribution maps were produced. Long-term trends in

annual discharge were also investigated. The results indicated that the 50-year mean precipitation

was approximately 15% higher than the corresponding 30-year value, suggesting a decline in
precipitation during recent decades. The mean annual discharge at the three investigated
hydrometric stations exhibited a decreasing trend, with the wettest year (1980) recording more
than 20 m? s™', whereas the driest years (2018 and 2021) showed values below 1 m* s™'. Minimum
discharge values at the Hootan station reached zero during summer months and remained very low
throughout most of the year, while April was identified as the wettest month. Estimation of peak
instantaneous flood discharge at the watershed outlet for a 500-year return period using EasyFit
software yielded values of 702, 711, 888, and 885 m* s based on the Log-Pearson Type III,
Pearson Type VI, Log-Normal, and Generalized Extreme Value (GEV) distributions, respectively.
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The Log-Normal and GEV distributions produced notably higher estimates than the other

distributions, particularly for return periods exceeding 50 years.

Keywords: Atrak basin, Chat-Gonbad, Flood, Streamflow Analysis, Water Resources

Management.
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