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The occurrence of droughts that are affected by the change of climatic
factors and the development of human activities have faced more serious
problems in the management of limited water resources. In this research,
SPI and SSI indices were used in different time scales in order to
investigate meteorological and hydrological drought characteristics and
extract the propagation relationship between them in the basin overlooking
Samian station in Ardabil plain. To conduct the research, first, the average
monthly rainfall of the study area was extracted using the IDW method.
Then, by identifying the change point, the flow time series was divided
into two periods before (natural) and after (disturbed) construction of
Yamchi reservoir dam, and SPI and SSI indices were calculated for each
period. In the natural period, hydrological drought prevailed about 30% of
the time, but the share of hydrological and meteorological droughts was
the same in this period. However, in the distributed period, the frequency
of meteorological drought was less than 30%, but the frequency of
hydrological drought was about 80%. This issue shows the effect of the
construction and operation of Yamchi Dam so that in the years after the
construction of the dam, the hydrological regime of the river was affected
and experienced more drought. According to the correlation between SPI
and SSI indices in two natural and disturbed periods, the propagation of
meteorological drought to hydrological has been a third-order relationship.
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Table 1. Details of stations located in the study area

No Station Established year  Longitude Latitude
1  Sarein 1992 48-04-09  38-09-05
2 Niaraq 1972 48-37-56  38-15-59
3 Hir 1997 48-30-26  38-04-54
4 Atashgah 1973 48-03-30  38-12-58
5  Baghrabad 2001 48-33-01  38-08-23
6  Saein 2000 48-01-39  38-12-09
7 Hellabad 1972 48-25-21 37-56-18
8  Tutunsiz 1970 48-07-35  37-53-10
9 Goli 2009 48-11-52 37-49-54
10  Abibagloo 1999 48-33-29  38-16-54
11 Ardabil 1971 48-17-02 38-13-51
12 Polealmas 2000 48-11-58  38-09-03
13 Samian 1972 48-14-47 38-22-29
14 Siahpoosh 1995 48-13-17  37-52-42
15  Shamsabad 2000 48-14-58  38-00-11
16  Kuzetopraqi 1972 48-22-02  38-07-19
17  Gilandeh 1998 48-21-59  38-18-41
18 Lay 1979 47-54-25 38-06-55
19  MollaAhmad 1999 48-17-48  38-04-28

20  Namin 1971 48-28-03  38-24-51

21 Nir 1973 48-01-07 38-02-22

22 Neor 1973 48-33-42  38-00-47

23 Shamshir Khaneh 1977 48-00-39  38-16-15

24 Abbasabad 1974 48-31-02  48-31-02

25  Yamchi Olia 1998 48-02-53  38-02-35

26 Aladizga 1997 48-35-16  38-17-03
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Figure 3. Time series of precipitation and outflow of the basin
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Figure 5. Disturbed and natural series characteristics in hydrological drought
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Table 3. Derived equations for the natural period
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