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Table 1. Piezometric well characteristics in study plain

UTM x UTMy () S5 aw ol b
Water level (m) Name of station
325378 3877755 1616.76 Pl
325378 3876228 1609.54 P2
325378 3869082 1657.87 P3
325378 3867650 1614.22 P4
325378 3861331 1617.19 P5
325378 3860443 1619.12 P6
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Table 2. Characteristics of rain gauge stations in study area
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Table 3-The results of Rainfall trend(M.S.) and water level(P.) trend

MK-VC MK-HERISH

MK-SEAS

MK

r o

p z p Z p z p z Station
0.08 1.15 0.07 1.31 0.06 175 0.08 123 057 1.M.S
0.14 1.14 0.18 1.32 0.12 1.15 0.19 1.01 021 2.M.S
0.32 0.03 0.45 0.04 0.31 0.08 029 0.06 0.09 1.P.
0.09 0.15 0.17 0.19 0.17 0.15 025 0.11 -0.16 2.P.
0.41 1.46 0.65 1.76 051 1.79 053 1.98 -0.12 3.P
0.62 1.30 0.79 1.31 058 145 093 124 -0.14 4.P.
0.05 1.76 0.09 2.01 0.04 215 0.07 224 -0.64* 5.P.
0.38 1.31 041 1.51 022 1.65 041 1.55 -0.05 6.P.
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SPI index in Abbaric station from 2001-2002 to 2014-2015
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Fig 3. Annual SPI index chart in Abbaric station(M.S.1) SPI
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SPI index in Zahtaran station from 2001-2002 to 2014-2015
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Fig 4. Annual SPI index chart in Zahtaran station(M.S.2)
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Fig 5. Slope of water level drop in piezometric well in study area
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Table 6. Spearman correlation between SPI and SWI

indices in two-year delay
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Table4. Spearman correlation between SPI and SWI indices

P.1 P4 P5 P6
SWIP2 SWIP3
P.1 SWIP2 SWIP3 P4 P5 P6 SWI SWI  SWI  SWI
SWI ' "~ SWI_ SWI  SWI MS.1
MS1 1023 0136 -0356 -0228 -0.177 -0.356
00106 _0613*  -0.585*% 0.142  0.149 0.146 SPI
SPI
M.S.2 MS.2 0165 0184 -0028 017 0247  -0.05
20341 0500 0211 0304 0321 0.078 . : -0. : . -0.
SPI SPI
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Table 6. Spearman correlation between SPT and SWI

indices in a 26- month delay

P4 P.5 P.6
SWIP.1SWIP2 SWIP3
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Table 7. Correlation coefficient between terrstrial and remote sensing based drought indices in different scales

wbes Consy JLSix 2L TCLindex

Db g oty JLSist L2l VCIindex

Drought Indices.
S e yanls Month Season Year Month Season Year
ols Las Jl ols b Jl
SPI.S1 0.31 0.79%** 0.56* 0.34 0.82%* 0.66**
SPI.S2 0.35 0.75%* 0.52* 041 0.83** 0.68%*
SWI.P1 0.21 0.33 0.25 0.25 0.23 0.34
SWI.P2 0.28 0.27 0.20 0.26 0.21 0.30
SWI.P3 0.18 0.19 0.17 0.23 0.13 0.29
SWI.P4 0.39 0.42 0.33 0.42 0.33 0.42
SWI.P5 0.22 0.21 0.21 0.26 0.24 0.41
SWI.P6 0.16 0.15 0.18 0.18 0.14 0.22
SPL.S1 1 L. 0.35 0.65 0.36 0.12 0.43 0.55%
SPI.S2-1 L. 0.30 0.51 0.31 0.14 0.32 0.59*
SWI.P1-1L. 0.21 0.39 0.26 0.09 0.23 0.31
SWI.P2-1 L. 0.18 0.44 0.07 0.22 0.24 0.38
SWI.P3-1 L. 0.16 0.27 0.15 0.18 0.19 0.38
SWI.P4-1 L. 0.32 0.68 0.28 0.37 0.36 0.49*
SWI.P5-1 L. 0.22 0.33 0.27 0.20 0.27 0.42
SWI.P6-1 L. 0.16 0.19 0.14 0.13 0.10 0.26
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Abstract

Droughts affects on agriculture and water consumption management through LU/LC and water resources
changes in western mountainous areas of Iran. The aim of this study was to investigate terrestrial and remote
sensing drought indices and their effects on LU/LC and ground water level in Razan-Ghahavand watershed.
Precipitation trend in two stations and water level trend in six piezometric well were studied using Man
Kendaland modified Man Kendal and also SPI and SWI drought indices were computed in month, season
and year scale during 71-94. LU/LC changes and relationship among SPI, SWI, VCI and TCI drought
indices were computed during 2008-2013(two main drought year). The results showed that water level
drop(more than 10m) was relate to SPI index with two-year delay significantly. There is a significant
correlation with SPI index for VCI index than TCI index and season scale than month and year scales. The
finding indicted that agriculture area, gardens and rangelands were decreased 10.96 percent, 13.57 percent

and 0.23 percent respectively and also, salin lands was increased 9.51percent during the 2008-2013.
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