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Table 1. Indicators used in MEDALUS model.

(Indicator) sl

(Index) ;lxe

Ges «(Soil texture) Skt =il «(Gravel Percentage) o5 Ko jid g Aoy

(Soil quality) S caS

(Slope) s (EC) S ;I qlia (Soil depth) s

(EP) G ,%5 5,55 «(Aridity index) > (Rainfall) S L

(Climate quality) Ll ks

«(Drought resistance) JluSix ol 53 Cliblows (Fire risk) (g5 g 251 o

AL mis Aoy (Erosion protection) iile i ol 5 olbl s olss

A i caiS

(Vegetation cover quality)

(Plant cover)

«(Grazing pressure) |~ ,lis 5 .S s(Population density) coxes> ,Lid
g p S «Fop

(Anthropic quality) <o ;e CoiS

(Land uses) 215! 5,8 (Executive Policies) |~ slacslw

(Wind erosion) sl sl 3

(Erosion quality) isl. 3 s

1- Precipitation Estimation from Neural Remotely Sensed Information using Artificial Climate Predict

2- Tropical rainfall measuring mission

3- MEDALUS (Mediterranean Desertification and Land Uses)
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Table 2. Determining of Land degradation class in MEDALUS model.

(Land degradation class) ;e o 55 S (Type) ¢ 5
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e 2 Lasls
(Coefficient of Determination) (Title)
0.9969 ol 3 Al s TRMM 5L (slaosls
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(TRMM & Station Precipitation data of Kandahar)
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Figure 4. Recharge temporal changes (m’/s) over the years 1996-2016.
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Table 4. The land degradation classes in the working units in the study area (1966-2016).
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Figure 5. Land degradation classes’ variations in land units in (A) 1997 & 1998, (B) 1999, (C) 2000-2002,

(D) 2003, (E) 2003, (F) 2004-2016.
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Table 5. The correlation coefficients of selected indexes.
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Abstract

Background and Objectives: The drying up of Hamoon International Wetlands and the dust storms
created by these wetlands in the last two decades have been one of the most important environmental
concerns in the east of the country. The aim of this research is to investigate the relationship between
meteorological variables such as temperature, rainfall and discharge of water of the Hirmand River
with the severity of land degradation in the Hamoon in a 21-year period (1996-2016).

Materials and Methods: For this purpose, the data of temperature and precipitation were obtained
from three synoptic stations of Kandahar, Farah and Zabol, beside TRMM rainfall data and ERA
temperature. Considering five criteria of wind erosion, soil quality, climate quality, management
quality and vegetation, a land degradation model was evaluated based on the MEDALUS in Hamoon
basin. The correlation between temperature, precipitation and evacuation data of Helmand with land
degradation status was investigated.

Results: The findings in this research showed that the inflow of Hirmand River discharge to the
Hamoon basin decreased during this period, and the land degradation class severity increased very
drastically in all working units from the middle class severity to the severe class. Also, the
correlation of temperature data with inlet water discharge and land degradation were -0.558
(moderate level) and 0.735 (high level), respectively. Meanwhile the correlation of discharge with
precipitation was about 0.666. Correlations between precipitation and discharge with land
degradation were high about 0.901 and 0.843, respectively.

Conclusion: The results showed a significant correlation between land degradation, temperature
changes, precipitation, and discharge. This correlation shows that there is an indirect relationship
between the intensity of land degradation and discharge, precipitation and temperature. From 1996
to 2002, the rate of land degradation increased and reached a very severe level by increasing
temperature, decreasing precipitation and consequently reducing the inflow rate of the Hirmand
River to the Hamoon. In 2003, along with the decrease of temperature and the increase in
precipitation, the inflow rate of the Hirmand River increased and finally the severity of land
degradation was reduced in the medium to high intensity units. From 2004 to 2016, the amount of
rainfall in the Hirmand basin declined, as a result, the amount of discharge to the Hamoon wetlands
declined again and the severity of land degradation in the work units was at a very high level.
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* Corresponding Author; Email: mrahimi@semnan.ac.ir

YYA



