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Background and Objectives: Background and purpose: Land degradation, as one
of the serious and common environmental problems in the world, has affected two
billion hectares (22.5%) of agricultural lands, rangelands and forests in the world
(Dregne et al., 1991; Oldeman et al., 1991; Reynolds and Stafford,2002). Land
degradation indicators should be determined, selected and evaluated for the
purpose of land management and used by researchers. Considering that in any
region at risk of desertification, according to the specific environmental and
management conditions governing it, it is necessary to identify the factors of
desertification and the intensity of the effect of each factor in order to choose the
appropriate measures to control and prevent degradation. In this research, the
indicators of land degradation were determined using the RALDE model for the
Pardisan watershed, which has sensitive and fragile environmental conditions
against desertification factors and the risk of land degradation was determined.

Materials and Methods: Pardisan watershed with an area of 222.87 km? is
located in the northwest of Qom province. Its climate is arid and hyper-cold. Based
on the RALDE model, eight main parameters of soil and land, climate, vegetation,
underground water, population, grazing pressure, development and socio-
economic were examined to prepare the land degradation potential map. After
collecting data, existing maps and information on hydrology, soil, geology,
vegetation, population, meteorology, etc. and their interpretation, field studies
were conducted. Then scoring indicators and criteria of degradation and its
evaluation was done based on natural factors, human factors and trend factor
according to the quantitative tables of the RALDE model. Finally, by combining
the information of the layers of human factors, environmental factors, the process
of'land degradation and the current state, a map of land degradation capability was
prepared.

Results: The results showed that the risk of natural factors is moderate in more
than half of the area, and severe and very severe in 31% of the area. Also, in 38%
of the area, the risk of human factors is medium, which especially this area should
be considered for control measures and prevention of further degradation.
Investigating the process of degradation using changes in the NDVI index in the
period from 2002 to 2016 and field studies investigating the state of vegetation
showed that in 55% of the area, the risk of degradation is moderate and in 12%,
the risk is severe and very severe. The current state of land degradation in the
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region is mostly in the range of low risk with a probability of 80-100% and severe
risk with a probability of 0-20%. Finally, in about three-fourths of the area, the
risk of degradation is low and in one-fourth of the area, the degradation is
moderate. Severe and very severe risk of destruction was observed only at less
than one percent of the area.

Conclusion: Natural degradation risk factors have a greater impact on the
destruction of the region compared to human factors. Among these, climate and
soil are the most important limiting natural factors. Although only about 1% of
the area is in severe danger of degradation due to various protection and
restoration measures in a large area of the region, the investigation of the
degradation process using the evaluation of vegetation changes showed that in
55% of the area, An average of 4% of the vegetation was destroyed during the
years 2002 to 2016. These results show that in most of Pardisan watershed, land
resources have not been properly managed and exploited, and if the current trend
continues, we will see widespread degradation and loss of resources soon.

Cite this article as: Kashi Zenouzi, L., & Nikoo, Sh. (2024). Land degradation assessment in Pardisan
Watershed by Risk Assessment of Land Degradatio method (RALDE). Climate and Ecosystem of Arid
and Semi-arid Regions, 1(1), 59-79.
© 2024 Published by Semnan University Press.
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Table 1. Determining risk classes to evaluate indicators and criteria of the natural factor of land degradation in Pardisan watershed

Sl ol oA 25 b IS 5w
criterion indicator sub-indicator Degree and class of danger
S 05 oS A B g Lk dkd ol e S5 0L
No risk Low risk moderate risk intense risk Very intense (INJOSE:
risk .
Weighted average
of indicators risk
e 3 S (cm) Sl Gas 150< 90 to 150 50 to 90 10 to50 10> 2.19
Soil and earth Soil depth
E{ENOHN Very Heavy moderate Light Very light 4.4
. heavy
Soil texture
S a5 good Fairly good moderate Week Inappropriate 2.53
soil drainage
S5 oS3 0 <0.2 0.2t02.5 2.5t05 >5 4.49
waterway
density
O e A3 O0to3 3t05 S5to15 15 to 30 30< 2.76
Percentage of
land slope
S ol cbsle  Led sl Cuslie b sbatisle sl Sl a5l 3.21
Sensitivity of 4 pslis & pslie ol b 4 Lo e @ ol ] WA P e
stones to . . ) . )
erosion sl b sl b ! sl b !
formations  formations Formations with Formations Formations very
resistant to relatively moderate sensitive to sensitive to

resistant to

water erosion

water erosion

A



SO e 5 555 S8 M

Oless 3l 337 53 oo e 55 2L

water water resistance to
erosion erosion water erosion
I 3l S b e day Sl e Sistaa Sl by Ko 4.62
Climate Climate sosb e Sub-humid Mediterranean Semi-arid Arid and hyper
.)Ja arid
e
Very
humid and
humid
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Annual average wind speed
at a height of 2 meters (m/s)

o b Jlb elasly il 3 <25 2.5-5 5.1-20 20.1-33 >33 3.46
(m/s) 6 5l i

frequency of wind with a
speed of more than 6 (m/s)

A iy Si g Ao >50 35-50 15-35 5-15 <5 3.65
Vegetarion Canopy (%)
e ol S parls tesile) e 5 ol o 23l <10 10-20 20-30 30-50 >50 2.38
Quantitative (o s
ind
underground neex Groundwater level drop
water (cm/year)
S arls Soss <250 250-749 750-2249 2250-4999 > 5000 3.48
Qualitative
index Ec
(umho/cm)
SAR <10 10-17 18-25 26-29 >30 3.74
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Table 2. Determining the risk classes for evaluating indicators and criteria of the human factor of land degradation in the Pardisan watershed

(1) s 05 s # Gat s (G bt
No risk @ . mod.erate intense risk Ver Weighted
Low risk risk y average of
intense risk - .
indicators risk
Coraz oS1 3 oL 5024
isd ; 0-9 9-42 43-75 >75 SR
population density 1.2
. N D)
population %) <05 0.5-1 1-2 23 >3 24 .07
Population growth
ols s plo 8l ST b s
Grazing Grazing capacity / Actual > 1.5 1-1.5 0.75-1 0.5-0.75 <05 4.59
pressure livestock density
Lol sl
[ BRSVEPRES b s i
e slaas o Cozpdoma b T 20 b Cudgdme b pus oS St g3 pee
s 38 Sl st S 05 b U oS I N ?:1)1»“ d M iy 3135
development Expansion of agricultural Unchanged Irrigated land with rrﬁi; hi a}111 ) Rainfed qufe@
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.. restrictions or L with too
resources restriction rainfed many restrictions
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with low
restriction
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(1) Mo 5 2,0
0 <10 10-20 20-50 > 50 2.36
The ratio of residential
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(1) =55 U
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Urban and industrial development The ratio of residential
P and industrial land to 0 <10 10-20 20-50 >50 1.74
garden and agricultural
land
2 FaskS oo o3l (SIS
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Road density
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Table 3. Percentage expansion of risk classes of natural and human factors in Pardisan watershed

Sz lal g aib (1) o= 05 (2)pS o+ (Bl b= S S b
Class and risk score No risk Low risk moderate (4) s L
risk intense Q)
risk Very
intense risk
JUS RTINS WA 2.50-3.49 >4.5
. 1.50-2.49
average of risk 1-1.49 3.5-4.49
b Jolse e Slib S as s 18 51 26 5
The percentage of expansion of risk 0
classes of natural factors
Sl Jalge ot Slib 528 do s 42 38 - -
The percentage of expansion of the 20

risk classes of human factors
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Table 4. Limits of trend factor classes and percentage of risk classes in Pardisan watershed

s 3l 5 i f";;”*-‘ has YT T O PV
. 2) . “) Very intense
Class and risk score No risk Low risk moderate risk intense risk sk
A g e 55
(b2 5002) - 0.5-2.5 2.5-5.5 55-7.5 > 75
Destruction of vegetation
(percentage per year)
S olib u‘;wj Aoy
The percentage of expansion of risk 2 31 55 8 4
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Table 5. Limits of status classes, percentage of current production to potential production, and percentage of
expansion of risk classes in Pardisan watershed
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Figure 2. Land degradation risk classification in Pardisan watershed by combining layers
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Table 6. Area of risk classes classified according to RALDE model in Pardisan watershed

s, s OIS (OlSa) oz WIS Colus S WS Colws Ao s
Row Risk class Area of risk class(ha) Area percentage of risk class
1 oS Skl 8297.5 37.23
2 oS ks 7954.8 35.7
3 Lo o 5765.5 25.9
4 L s 239.2 1.07
5 L b s 30 0.1
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