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Figure 1. Location of the selected river gauge stations in Ardabil Province
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Table 1. Characteristics of river gauge stations in flood flow coefficient analysis in the Ardabil Province
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Figure 2. Stage diagram of flood coefficient determination at hydrometric stations of Ardabil province
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Figure 3. Variations of average flood coefficient in five-year periods at hydrometric stations of Ardabil province
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Figure 4. Box plot of flood coefficient variability during the study periods in 22 selected hydrometric stations of
Ardebil province
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Figure 5. Box plot of flood coefficient variability during five years periods in selected hydrometric stations of Ardebil
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Figure 10. Trend analysis of annual flood coefficient of selected hydrometric stations in Ardebil province
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Table 2. Results of Man-Kendall (Z) and Sens (Q) tests for annual flood coefficient in hydrometric stations of
Ardabil province (1991-2011).**Trend at a=0.01 level of significance; *Trend at a=0.05 level of significance

B m ax95 B Q m ax95 Q z ol
-Iv0 +I¥A —efe) —+]ee0 —Y/INYTF oSy Cuwgd
Y oy feed ofeee —/\- 39583
—e/o¥ AN -[-5% o[+¥A A 391,51
A [+A NAG ofe¥- YV oINS
oA Y oeed oo -I¥o w
o[y /YA o/-0F ofeyy VoA Slysosss
AN AN ooy [0 AR sbljo b
-IY0 <IN AN —efee) —I¥Y Onbses
AN <I¥Y </-YA o[oY¥ v/ Sbl e
-Iyy -I¥Y AN [eN N4 Y
AN BAL IRt ofeeq o el

—[o¥A o[- A¥ DAY BRI <IN S8 oo
AL < /-¥A oYy JRRL\ V¥ Shkls Sy
—/-5¥ </-YA o/-¥a [\$ Y/EH ol
AV -IYA -[-v5 o5 V/ea® B9k
vy YA Jeye —ofeay —./of a5 500
AN RARY A ofeo¥ . IY- Jopl
Y Sy ooy —fed -\/oy O
.o ne /+VA ey N/as olSas
ooy AN /+VA —efeey — Iy EID T
. . ees feus e oS
eue feus s sAS ULl

47°0'E 48°0'E

39°0'N

38°0'N

A b e il
ath. sl 33
e ewbls
V)10 oo gals
— 4539,

37°0'N

Km

3900'N

38°0'N

37°0'N

B bl 5p0 T I

4T0'E 48°0'E

49°0'E

Jooyl il o o (g piegyuin (sloolKim! 13 (M oy &Yl L9y =V S
Figure 11. Trend of annual flood coefficient of selected hydrometric stations in Ardebil province
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Abstract

Flood as a rapid and destructive event causes great human and economic losses in Iran and
around the world, annually. This study aimed to assess the temporal trend and spatial changes of
flood coefficient of Ardabil Province rivers using daiIY discharge of 22 hydrometric stations
over a 22-year (1991 to 2011) of recorded data. The flood coefficient amount was calculated
after subtracting the defined base flow resulted from the local minima technique. The non-
parametric Mann-Kendall test was used to detect the temporal tend in the time series values.
The recorded data length were divided into 5-year periods and the variations of changes of flow
rate in different loeriods were analyzed. The significant differences were determined by using
the Kruskal-Wallis statistical test. The results showed that changes of flood coefficient was
significant (p<0.05) between different periods. The spatial changes of flood coefficient variation
coefficient showed a similar spatial pattern in different studied periods and the highest
variability were defined at North-East and West parts of the study area. The highest rate of flood
coefficient was observed in Akbardavood station with the value of 0.8 in the fourth sub-period.
According to the results of trend analysis, there is an increasing si%nificant temporal trend in 6
stations, and one station had decreasing trend, while other stations had increasing trend with no
statistical significance. The increasing trend of flood coefficient can be related to rainfall
variations and land use change along with intensified use of extensive rangelands areas which
increases the potential runoff and surface flow resulting increase in the flood coefficient in the
studied statistics.

Keywords: Ardabil Province, Flood Coefficient, Mann-Kendall, Spatial Variations,
Trend Temporal Variations
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