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Abstract

Due to the climate change, we nowadays are witnessing
extreme water resources events such as droughts and floods in
all parts of the world. Historically, dams are used for water
storage, electricity production, and agricultural and industrial
uses, which, along their advantages, causes environmental
damage. Dams divide basins into engineering and natural
basins, and so one of the goals of this research is to explain the
differences and performance of these two types of basins in
terms of water resources and drought indicators. To this end,
this research reviewed and evaluated the existing indicators
and provide an integrated index including the influencing
factors of drought. Due to the strategic location of the
Zayanderood basin in the central plateau of Iran, this basin is
selected for the case study. The imbalance between resources
and consumption, especially in recent years, is considered as
the main factor aggravating drought. Integrated drought index
includes various factors in terms of meteorological and
hydrological factors, and the index is validated using
agricultural factors and variables. The results showed that in
natural watersheds, a comprehensive estimate of the drought
situation can be obtained by using changes in rainfall or
evaporation, although drought estimation using the bivariate
index shows better results and performance. In the engineering
basins, the bivariate index has a better performance than the
indices based solely on rainfall or evaporation and creates a
greater correlation with the validation index based on the
agricultural drought index.
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Fig. 1- The location of the Eskandari Station, Lenj Station, natural and artificial sub-basins in the
Zayandehrood catchment area, Zayandehrood river, Zayanderood Dam, and GavKhuni Wetland
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Table 1- Statistical characteristics of Natural and Artificial sub-basins
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ub-Basin Precipitation Precipitation Precipitation Deviation Variation (MM)
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Table 2- Value of the weights for upstream and downstream sub-basins
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Weight Upstream Sub-Basin Downstream Sub-Basin Sum

P Q P Q P+Q
Entropy Weight [w;] 0.44 0.56 0.41 0.59 1
Scailing Weight [w;] 0.77 0.23 0.29 0.71 1
Final Weight [w;*] 0.75 0.25 0.21 0.79 1
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Fig. 2- P drought index and P-Q drought index time series (1985-2020) for the upstream sub-basin
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Fig. 3- P drought index and P-Q drought index time series (1985-2020) for the downstream sub-basin
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Fig. 4- NDVI time series for the upstream and downstream sub-basins
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Fig. 6- Multivariate drought index, SPI and SPEI time series (1985-2020) for the downstream sub-basin
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Correlation of NDVI and Index

Upstream Sub-basin

Downstream Sub-basin

NSPI and NDVI
NSPEI and NDVI
MDI and NDVI
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0.66 0.91
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1- World Meteorological Organization (WMO)

2- Standardized Precipitation Index (SPI)

3- Palmer Drought Severity Index (PDSI)

4- Surface Water Supply Index (SWSI)

5- Normalized Difference Vegetation Index (NDVI)

6- Advanced Very High Resolution Radiometer
(AVHRR)

7- Difference Vegetation Index (DVI)

8- Standardized Runoff Index (SPI)

9- Multivariate Standardized Drought Index (MSDI)
10- Standardized Soil Index (SSI)

11- Multivariate Drought Index (MDI)

12- Integrated Drought Index (I1DI)

13- Composite Drought Index (CDI)

14- Hybrid Drought Index (HDI)

15- National Aeronautics and Space Administration
(NASA)

16- Moderate Resolution Imaging Spectroradiometer
(MODIS)
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