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Monitoring and Assessing the Characteristics
of Groundwater Drought in Aquifers with
Negative Balance
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Abstract

Although, many studies have been reported on meteorological
drought monitoring and analysis, similar studies on
groundwater drought in regions with high abstractions are
lacking. In this paper, the effects of groundwater extraction
from aquifer were investigated and groundwater drought
analysis was performed using the naturalized groundwater
level time series in Qazvin plain. For this purpose,
MODFLOW-ANN coupled model were used to obtain the time
series of naturalized groundwater level over a 50- and a 3-year
period. Then, the groundwater drought was monitored by
means of the SGI and was compared with the SPI and SHDI
indices. Also, drought characteristics were calculated during
the 50 year period and the regions with higher drought hazard
were determined. Results showed that abstraction caused
severe negative trend in the groundwater level. Also the aquifer
was in long duration dry condition in about 47% of the time.
Groundwater level changes have a 9 months delay to changes
in precipitation and surface flow rivers. Groundwater drought
is more strongly correlated with hydrological drought than
with meteorological drought. Also, Boeinzahra county has a
higher and Qazvin and Alborz have a lower hazard than other
regions.
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Fig. 6- The correlation between SGI and SPI index with different moving averages
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Fig. 7- Relationship between SGI and SHDI index with different moving averages
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Table 1- Cross correlation of SGI index with SPI and SHDI indices
SHDI g SP1 s 4as Ll LSGI yad i (oo (Suwod —) Jgio

Moving average (month) SHDI and SGI SPI and SGI
1 0.32 0.06
3 0.34 0.11
6 0.40 0.18
9 0.45 0.26
12 0.50 0.35
24 0.61 0.52
36 0.72 0.66
48 0.78 0.75
60 0.77 0.73

Table 2- Groundwater drought characteristics from 1966 to 2016
YFFO-IYAD sl 3 (guojyj & JuSwid lro,gd Claswin -Y Joda

Drought peak Drought severity
Duration b o > = o >
Drought date (month) é’ % ;zf- é,? 'n\‘__: g 5 @ § g)—: ;’;' g "‘\‘:’T % © 3
£ X g S 855 28 2 ~ g = 85 2&
ggg SAEP' 84 296 297 295 296 298 297 13682 13639 137.03 13620 13754  136.4
, Aug
1977, May-
1080, Jan 33 036 036 037 0372 037 0370 413 4168 4290 413 4.32 3.97
1199%01' o 14 030 031 031 031 031 031 2285 229 2346 232 236 223
, Dec
12909093; May- 52 072 073 073 073 074 073 2444 2455 2481 2439 2444 2430
, Aug
M,\j“’h'zoos‘ 97 120 121 121 121 121 121 6115 6l45 6195 6172 6124  60.85
arch,2016
1- Standardized Precipitation Index Gusis (als il 4 SPE il Jlsiis jasls
;2:,_ gtanda(;dized \I/DVater rI]_el\/edl Index 58] o 5l (SP148) anle YA S yie (1Sl b (wliblen
- Groundwater Drought Index 7 T
. b | el b Lo oy ol 5lg =5
4- Moisture Drought Index 2o L?da'“’ g @ o PR i)y
5- Standardized Groundwater Index aw ol o anle A gloj 13l g 3yl (o0b (Siwly J3 4
6- Groundwater Resource Index L S iy ] 5 LB i il
7- Percent of Normal Index a3l O (Fhood by ol 195 g HIR) TIPS
8- Deciles Index Sidete JsSis adls 9 SGI bwejpj o Jsis
9- Drought Duration FA S e Sk b il JluSis asli il 4 SHDI
10- Drought Severity .
11- Drought Peak A8l o 3l (SHDI48) aals
12- Drought Inter-Arrival Time i o JuSis chuasls n s (Siesan -V
Jusis asls o5 oh ol Sidee 5 bl
EIe =0 s e JlSis pasls & cans Sojggykn
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