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Extended Abstract
Introduction: Drought is a weather phenomenon that causes much damage every year. Kohgilouyeh and

Boyer Ahmad province is located in the Southwest of Iran. Since it provides a substantial portion of the water
of Karoun, Maroon, and Zohreh, which are three important rivers in this province, and evaluation and
prediction of drought in this province seems necessary. This study aims to evaluate the compliance of
meteorological and hydrological drought of the Zohreh river basin is in this province.

Materials and methods: Using SPI (Standardized Precipitation Index) and SWI index (Standardized Water
level Indicator), the relationship between meteorological and hydrological drought was evaluated, and the
comparison between the occurrence of meteorological and hydrological droughts was performed. The SPI
was calculated for 10 meteorological stations with 30 years of data, and SWI for 11 piezometric wells for the
whole statistical data available. The trend of the river streamflow and piezometric wells' groundwater levels
was assessed using the Mann-Kendall test for 5 hydrometric stations and the piezometric wells. The Pearson
correlation coefficient was used to assess the relationship between rainfall, discharge, and groundwater level
in different time lags.

Results and Discussion: Results showed that in negative SPI1 durations, the groundwater level decreased with
some delay. The delay increased when the drought scale increased. In recent years, the duration and intensity
of drought have increased. Maximum volume of 3, 6, 9, and 12 months precipitation drought of Nazmakan
station occurred in 1999, the maximum intensity of 3, 6, and 9 months in 2004, and 12 months occurred in
2009. When the drought scale increased, drought duration and intensity increased, and the drought frequency
decreased. Results for the other stations were nearly similar. SWI of Basht well showed that 6, 12, 24, and
48 months droughts continued nearly 48 months, from the end of 2006 to the middle of 2010. The intensity
of 48 months drought was maximum and 12, 24, and 6 months were in the next level of intensity. This trend
shows the long time accumulating effect of meteorological trends on the decreasing level of groundwater,
although pumping withdrawal of groundwater is also effective. The trend for other wells was nearly similar.
The Mann-Kendall test did not confirm the trend of stations discharge, but the decreasing level of
groundwater in all wells was statistically confirmed. The Pearson’s coefficient of precipitation-discharge
showed the maximum correlation with the same month data. It could be from the surface water's direct
relation with groundwater, and the decreasing amount of snow precipitation in recent years, which lead to a
delay between them. The maximum Pearson’s correlation of the groundwater level -precipitation, and
groundwater level -discharge was observed with two months delay. It could verify the groundwater recharge
with surface water, and the time needed for infiltration and movement of water in the aquifer.

Conclusions: The results could be used for predicting the effects of meteorological drought on hydrological
drought. The properties of meteorological and hydrological droughts could be used to manage drought and
water resources, supply water for agriculture, industry, and livestock, and supply drinking water for humans
in the province.
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Figure 1- Location of Kohgilouyeh and Boyer Ahmad province in Iran
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Table 1- Rainfall stations characteristics

oy | laiso

Station Geographical Coordinate oK g ol ! b

el el o oldlzs Jeb  Station Type  Station Name
Altitude Latitude Longitude

793 30-29 50-41 ST R S azml
1040 30-26 51-03 eI R 5T
740 30-16 50-46 e ol ol e
1100 30-32 50-57 U oBls
800 30-48 50-34 S i RV
760 30-38 50-48 S gham Ol go
870 30-33 50-46 SR o
820 30-40 50-30 SR by
640 30-41 50-43 PESURA NN oL
650 30-38 50-46 eI R RLORE

G yr0g yoad (Lol | wlasin Y Jgu>
Table 2- Hydrometry stations characteristics
HLEI FE T

Station Geographical Coordinate ol g9 ouu] b

ebilpe Job  slélps Jeb  obdlee Job Station Type  Station Name
Longitude Longitude Longitude

390 30-10 50-46 S Fagyded o5 Js
800 30-17 51-14 S g yieh oty K5
640 30-15 51-12 S ag et RO
640 30-41 50-43 S Fagyded Sl
650 30-38 50-46 S fagyded oS3

S0 solz wlasin - Jou
Table 3- Piezometer stations characteristics

°|§.. ‘ ‘_.’| Py
Station Geographical Coordinate 0y ol oU
elélps Job  oldlps Job oldlas Job  Piezometeric Station Name
Longitude Longitude Longitude

858 51-08 30-22 Ol S5
883 51-05 30-23 Caa-cadl ool>
799 51-11 30-20 e
918 51-04 30-23 sl
772 51-13 30-19 et
810 51-10 30-20 .
870 51-07 30-22 esS
813 51-10 30-20 SH
934 51-04 30-24 S
812 51-10 30-21 o a8

793 51-12 30-19 s
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Table 4- SPI drought classification (Mckee et al, 1993)

SPI ,5slic Slosis aib
SP1 Value Drought Class
>0 oS Gon
-0.99-0 oo JloSas
-1.49-(-1) Lsgie JlosSas
-1.99-(-1.5) o JlocSas
<=(-2) a0 Loy JloSis
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Table - SWI index classification (Bhuiyan, 2004)
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SWI Value Drought Class
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Figure 3- Research flow chart
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precipitation precipitation precipitation precipitation
%%0.262 %x0.38 %%0.542 #20.593 Discharge &
.289 .303 251 0.11 TS

Groundwater level
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Table 7- Pearson correlation coefficients of Discharge-Groun water Level (monthly)
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Figure 10- Monthly ground water level trend in Basht station
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