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EXTENDED ABSTRACT

Introduction: Desertification is the reduction of the ecological and biological power of the
earth, which occurs in two natural and artificial ways. This phenomenon is one of the important
problems of the countries in the framework of the sustainable development management plan,
which is the result of a set of different environmental, human and climatic factors. The purpose
of this study is to investigate the impact of the level drop and the change in the quality of
groundwater and land subsidence in the occurrence of desertification and land degradation in
Sefid-Rud basin using the IMDPA model.

Material and Methods: In this research, it has been tried to use quantitative and qualitative
indicators of underground water such as electrical conductivity (EC), water level drop, sodium
absorption ratio (SAR) as well as land subsidence map and their classification according to
desertification intensity. Then, the final map of desertification intensity was obtained by
combining maps of the intensity of qualitative degradation and the drop of the underground
water level, as well as the land subsidence map as a soil criterion using the geometric mean.
Finally, the zoning map of desertification intensity was prepared using the final risk classes of
desertification according to the geometric mean of the values of the risk classes of quantitative
and qualitative indicators.

Results and Discussion: The obtained results showed that the electrical conductivity (EC) map
showed that 64.8% of the catchment area is in the medium class, 0.5% in the extreme and very
extreme class. Also, the sodium absorption ratio (SAR) zoning map showed that 100% of the
catchment area has a value of less than 18 and is in the low or insignificant category. The zoning
of the water level drop also showed that only 6% of the studied catchment area is in the
moderate class, 29% is in the extreme and very extreme class. The map of different levels of
land subsidence showed that only 2% of the area of the watershed was involved in subsidence.
The maps of the classes of desertification intensity of the Sefid-Rud basin, respectively, with
subsidence and without subsidence respectively, show that 47% and 0.4% of the studied area
have high desertification intensity, also in the state of intense desertification. Desertification
with subsidence (51.5 percent) and without subsidence (90 percent) is the predominance with
the intensity of desertification class.

Conclusion: The results of the integration of the three parameters of the underground water
model (IMDPA) in Sefid-Rud basin showed that about 90% of the basin has an average state
of desertification, which can be caused by the influence of the average state of the electrical
conductivity index in a significant part of the basin. However, the effect of the drop in the
groundwater level in the areas that had severe desertification from the point of view of the
electrical conductivity index caused these areas to have a very severe desertification condition
according to the groundwater standard, which is well within the study areas of Gol -Tepe-Zarin-
Abad can be recognized.
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Table 6. Area percentage of desertification intensity classes based on the index of groundwater level drop
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Table 8. The percentage of the area of desertification intensity classes according to the underground water criteria in the Sefid-Rud basin

Loy (L) coluw ehoble wab
Percent area (hectares) Intensity of desertification
9/6 571478 ~
Low
Lver
90 5357610 7
moderate
0/4 23812 e
intense

sl 00 ooloul.w/\ k)iw)\)wjﬁtfsw)f)
as ols las caniiigyd axl jo olioble ol asss
s @boble G L oblin)rad s esgase
umb—09)9 o.)9.l>:.o Le M dﬁugﬂa.al.a ms
hobls cul Slid colue do)s il o o5
Js9z 53 35,0 s> )0 o ol e &b
sy a8 Cllas (pl dge Jguz zuli .ol oads «515194
b byt aik ohobly ot sl ants b
g ools plaisl sgm 4 |y ppew o yiin LS YYAQA
—oble lyls oblp a5 JS adlate 5 LS FY+ oq0>

Wb s azb b ol

srodguze )0 2150kl Gub Guvaiy
o) Comiliig 8 b axlgo

ailats ) jlre ol @ (moliel g O Sl o) o
(o 40 glrosls g y9Sde Jaw Lwlwl p dsllacs 5 g0
Pl G (i ol oyhe Z8l a3li iz
ool oolaiuwl o) &_AMSJS 9 ‘_,’S;).SJ\ w‘d.(b ‘[‘)'.‘.A"""
S8 a5 50 (S g oS lrosls ol 5l ae ool
5 oyl coloe (cdl asls k> sl (GIS Arc)
dralme Sooiny 2l e e 5 2SS e 2

Y I PO NPV CF St | PO S F U IRIR W VR YL 5

47°0°0°E 48°00"E 49°0°0"E 50°0'0"E 51°0'0"E
£ 4
e e
& e
8 HEN 8

il -~
z z
s e
H 8
5 B
™\ S @by 2 bl A 428
e Cannliin d g ey
z { |z
-4 /7 o
4 g
8 8
abds glasal,
C3 o
£ £ (o]
° 5 ek
s s C3 o
9 4
8 8
@l ol 4y
o ~

6 0 25 50 100 Kilometers BB e
: : es
° ° .
2 s KR
3 3

4T°0'0"E 48°0'0"E 49°0'0"E 50°0'0"E 51°0'0"E

99 il dudg> 3O Cuumniaigyd 9 (o)) @ Hlro Gab (o 150ble wad gasdigy —A S
Fig. 8- Zoning intensity of desertification according to the criterion of underground water and subsidence in Sefid-Rud basin

V¥ 50l ¥ o)lod YY 0,90 (9 (oo pole anlilad

1)



oy iy 2l @l il oo aloble oas Jewily ;)

50 ddlaie Boes cud S aS Wby lis ol
OleyS slwl jo s g lawgio (of adds g liwegl
Slodan Gimgh ol loadl L as cool aud 5 (13

2o,

e 251 Gty b 55,8 S0 gy o o o
3 05 e S8 bwgte aloble ©ul o 55
(2016)

Zolfaghari and Khosravi

S (S yye
ool byl ,o Soleimanpour et al. (2024) o

sl dikaie ;o IMDPA Jowe 5l oolazul b 5L

39 i by 53 (a1 2l e Gub 2 (il Gub Sl ol woyd -1 Jgux

Table 9. Area percentage of classes of desertification intensity according to groundwater criteria in Sefid-Rud basin
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