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Figure 1- The location of the study area in Golestan Province, Iran
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Table 1- Frequency distribution of desertification hazard classes in ESAs model (European Commission, 1999).
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Table 2- Geographical attributes of the meteorological stations in 1987-2018
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Table 3- Classes of elements at risk in the Golestan plain
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Table 4- Characteristics of the elements at risk
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B odd oS50 o) Yoo b b s nl 5l (e 5 3 59) LS s (2ol o, YL 2-10
Forest and Rangelands S o Ly, sl
As the value of vegetation (trees and rangelands) increases and the severity of
the risk increases, it increases by a factor of 2
el S g T G o b S g ol ks Sas s ke oS an 315
Agricultural lands As the plant becomes more vulnerable and the severity of the risk increases, it
increases by a factor of 3.
S5 wls dais e PP KW} QU S FRN SR 2-10
Wells, springs and flume As the class increases, the risk increases by a factor of 2
5 55s S e gy Gl oo b s IS Gl 1L 35
Residency As the class increases, the risk increases by a factor of 3
Sl S Ly B Y s b s 38 210
infrastructures As the class increases, the risk increases by a factor of 2
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Roads As the class increases, the risk increases by a factor of 2.
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Table 5- The assessment of calibration performance of SDSM model at the stations in the study area
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a&.‘...»/” | sl 25 b 2
. rb "E > b Statistics
Station name The desired parameter
R2 MAE MBE RMSE
Al 0.89 1.62 -1.04 23
aw S5l Precipitaion
Araz- -
raz-kooseh b cils 0.99 1.23 -.068 0.18
Temperature
L
[SaPAd
0.91 1.82 -0.58 3.2
Sl Sy Precipitaion
Bahlakeh-Dashli Loy 0SSl
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Temperature
)k
[SaPA
0.89 2.87 -0.79 2.9
ol Precipitaion
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Temperature
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a \_’
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sl fole Precipitaion
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. Al 0.92 1.89 -1.34 2.87
M5 51 Precipitaion
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(6P
s 5 T 0.92 151 -1.01 4.3
o8 8 sel ab yome Precipitaion
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Temperature
. Al 0.89 3.01 0.78 4.01
o8 R Precipitaion
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Temperature
e
[SaPA
. 0.89 1.68 -0.82 2.97
SAYL 65855 S Precipitaion
K - e
ordkooyebala-Bolock (PRI WA 0.99 14 078 0.24
Temperature
L
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o 0.92 1.75 -1.03 35
ol Precipitaion
hafar-Haji &
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Temperature
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Figure 2- Simulated changes in percipitaion and temperature parameters under RCP4.5 in 2030 in the Gorgan plain
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Table 6- The average of rainfall (mm / day) and temperature (C °) in the 2030 horizon under RCP4.5 scenario of

meteorological stations
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Table 7- value of the kappa statistic in the time horizons in the Gorgan plain

adlllas 5550 Glos ol L 38l aple
The time horizon of study Kappa coefficient
2000 0.73
2010 0.84
2018 0.75
2030 0.89
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Table 8- The percentage of land use area in different time horizons in the Gorgan plain

s lS 2000 2010 2018 2030
Landuse Km? % Km? % Km? % Km? %
&r 1708.51 28.2 1600.8 26.4 15145 24.9 133503 22.03
Rangeland
SoosleS
2899.92 47.86 2964.7 48.9 3035.4 50.08 3229.32 53.29
Agriculture
> 10935 18.04 1016.3 16.7 950.8 15.7 807.07 13.3
Forest
2o oS iy 487 0.8 75.9 1.2 97.4 1.6 128.4 2.1
"n W
hdeadn 334 0.55 77.4 1.3 107.7 1.7 148.8 2.4
Saltland
e A
s s s b 96.3 16 139.7 23 190.3 31 253.9 42
Urban and rural areas
(I
o SRR 17 0.28 35.9 0.6 26.4 0.4 347 2.1
Water bodies
JLleS Y
o 161.1 2.6 25 25 137.2 2.2 122.4 2.02

Gomishan Wetland
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Figure 3- Classified images of Gorgan plain land use in different periods of time
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Figure 4- Desertification hazard map of the Gorgan plain in different time horizons
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Figure 5- Comparison of desertification hazard classes of the Gorgan plain in different time horizons
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Table 9- The changes of risk classes area in different time horizons
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Figure 6- Desertification risk map of the Gorgan plain in different time horizons
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Figure 7- Comparison of desertification risk classes of the Gorgan plain in different time horizons
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Table 10 - Percentage of clases area of the desert variability map of Gorgan plain in 2030 horizon
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Figure 8- The map of expansion of desert area in the Gorgan plain in the 2030 horizon
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Table 11- Frequency distribution of proposed management programs in the study area

S P le:- NS

;gxwi) UJS ;;b\.@.».....q! 6\AMLj Km? Colu Coluce Ao
Risk class Management Hazard Proposed actions Area (Km?) Area (%)
plan class
257 50 N S G Sl S 12.9 1.4
Sustaining Prevention of implementation of non-
status quo development programs and vegetation removal
cM\J 6\Au~}) C}’w\ 9 Q;G‘))' 6\.&)&&‘) ZIV‘b
$iosles 594.7 67.8
Agriculture Solutions and reform improper
S 5l Ol agricultural practices
Risk avoidance oLlS curSolys OY pame abis czSHIV-C
v 594.7
Sos 4 polas 1345 15.3
p cultivation of salt resistant crops — targeted
cultivation of crops
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S8 ol _
Wl p o cle oo 3l
Control Solml (ny SBogs ) 136.2 155
measures Recommendation to specify the cultivation

pattern with Improving irrigation systems,
improvement of agricultural mechanization and
Implementation of new irrigation methods
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Figure 9- The map of desertification risk management plan of the Gorgan plain
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Figure 10- Desertification risk map in the horizon of 2030 after presenting the management plan
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Figure 11- ZNLD map of the Gorgan plain in the 2030 horizon
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Table 12- Comparison of the hazard classes area changes in different time horizons

a8 Sl ey ol Jl gl sy AT vove Sl sl AT
Last period The current time period Horizon 2030
> b, L (b L) Yoy Sl ol
i_; “EAO e iAo TS S 2030 (V&Vith the
Non- plan Horizon 2030 (Non-plan)
Hazard plan plan)
class e
L Colie W usl, colew o8 sl colew o8 uxly ol o8 sl cola oS usly KPS VWA
Land unit Area Land unit Area Land unit Area Land unit Area Land unit Area Land unit Area
C3 3 240.1 5 291.4 2 51.2 6 376 1 84.6 1 84.6
C2 12 297.2 11 330.6 -1 33.4 10 246 -1 -84.6 -1 -84.6
C1 9 262.5 11 370.9 2 108.4 12 402.1 1 31.2 1 31.2
F3 9 264.9 7 375.6 -2 110.7 7 445.3 0 69.7 0 69.7
F2 16 4975 17 501.7 1 4.3 17 665.2 0 163.4 0 163.4
F1 7 820.6 10 775.7 3 -45 11 711.2 1 69.7 0 -64.5
28 2063.2 24 1921.4 -4 -141.9 26 1038.9 2 -273.7 0 882.5
N 19 1334.8 24 1213.7 5 -121.2 14 1896.4 -10 -60.3 -7 682.7
<ot 103 5780.9 103 5780.9 6 -0.2 103 5780.9 -6 -0.006 -4 0]

Total
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Abstract

Zero Net Land Degradation (ZNLD) strategy, as a new management approach, was firstly introduced
in June 2012 to zero the land degradation on the horizon of 2030. Therefore, the purpose of this study
is to use the ESAs desertification hazard model to assess the desertification trend, and executing the
ZNLD approach, and provide a management plan. In this research, after preparing a land use map for
three years of 2000, 2010, and 2018 and it's predicting through a random Markov chain model and
simulating temperature and rainfall parameters using SDSM under the emission scenario of RCP4.5
(Representative Concentration Pathway) for the time horizon 2030, the hazard and risk maps were
simulated for the time horizon 2030. In the next step, to achieve ZNLD on the horizon of 2030, a
management plan was proposed to reduce desertification to zero and prepare a ZNLD map. The
results showed that the intensity of desertification is increasing in the time horizon of 2030. The
highest risk increase related to the F3 class is 2.7%, and the highest decrease related to the P class is
4.7%. The zero land degradation balance management approach (ZNLD) was proposed as a new
approach for the first time in 2012 to make land degradation zero on the horizon of 2030. The results
showed that the intensity of desertification is increasing in the time horizon of 2030. The highest risk
increase related to the F3 class is 2.7%, and the highest decrease related to the P class is 4.7%. Risk
classes I and 11 will decrease by 3% and 3.2%, respectively, in the time horizon of 2030. Meanwhile,
risk classes Il and 1V will increase. To achieve the level of ZNLD, by restoring an area equivalent
to 2.3 and 12.6 percent of the land area with risk class F1 and P, respectively, and by maintaining the
existing conditions (0.2 percent of N areas), in total, an area equal to 15.1 percent to Non-desert area
will increase and the ZNLD will reach 23.4% in the horizon of 2030.

Keywords: RCP, land use change, climate change, Gorgan plain, risk.


mailto:mownegh@yahoo.com

