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Abstract

Remote sensing of specific climatic and biogeographical factors is an effective means of evaluating the desertification status
of dryland regions affected by negative human impacts. Here, we identify and analyse land desertification trends in Iran via
a combination of three indices of vegetation (NPP—net primary production, NDVI—normalized difference vegetation index,
and LAI—Ileaf area index); and two climate indices (LST—land surface temperature, and P—precipitation) during the period
2001-2015. The Mann-Kendall non-parametric test, the Theil-Sen estimator, and a simple linear regression method were then
applied to identify trends and to map regions of Iran that are susceptible to desertification. Our results show that an area of
680,000 km2 (7 56 %) of Iran is classified with a very high level, indicating that a large fraction of Iran is susceptible to land
desertification. We suggest that spatial and temporal trends in the three vegetation indices (NPP, NDVI, and LAI) and the two
climate indices (LST and P) are a cost-effective choice for the prediction and management of future environmental trends in
the world’s developing regions, and are a step towards achieving land-use sustainability by helping to locate the most degraded

areas.

Hosted file

LDD.docx available at https://authorea.com/users/331599/articles/458215-desertification-of-
iran-in-the-early-21th-century-assessed-via-climate-and-vegetation-indices


https://authorea.com/users/331599/articles/458215-desertification-of-iran-in-the-early-21th-century-assessed-via-climate-and-vegetation-indices
https://authorea.com/users/331599/articles/458215-desertification-of-iran-in-the-early-21th-century-assessed-via-climate-and-vegetation-indices

45°0'0"E S0°0'0"E S500"E H0°0°0"E

; 4P00"N

30°00"N

25°0'0"N

s
] -
£ W .
E
s
=
=
=
in
-
Legend
Climatic Zones
f:_ - Hyper-arid
2] A
- Semi-arid
Mediterrancan
Sub-humid
£ Humid
2]
g Per-humid A
in 1 0 170 340 680 1,020
Bl rer-humia B —— Km
A0°0C0TE 45°0°0"E S0°0°0"E S570°0"E 60°0°0"E

E
=
=
in
o



0.16

0.12

NDVI

0.08

0.16

0.12

NDVI

0.08

y = 0.0009x + 0.1047

=
Zon2
0.08
5 10 15
‘Winter
C, y = 8E-05x + 0.1336 0.16
Z 012
0.08
5 10 15 0

Summer

0.46

& 0.36

NP

¥ = 0.0042x + 0.0785 0.26

0.16

0.06

¥ =0.0005x + 0.1174

Autumn

y = 0.0007x + 0.1465

Spring

¥=0.006x + 0.1116

Winter

g) 0.56 h)

¥ =0.0038x + 0.1326

10 15
Autumn

v =0.0081x+0.28

Summer

10 15
Spring



a)
0.24
<
- y = 0.0005x + 0.0837
0.14
0.04
0 5 10 15
‘Winter
C
) y =0.0003x + 0.1972
0.24
E: - g% N
0.14
0.04
1} 5 10 15
Summer
e
41 )
33
=
@
25
y=10.0381x + 13.968
17
9
0 S 10 15
Winter
e e e e e
41
g) ¥ =0.0164x+42.901
33
=
7]
25
17
9
0 5 10 15
Summer

0.24

LAI

0.14

0.04

0.24

LAI

LST

LST

0.14

0.04

41

33

25

17

b)

¥ =0.0002x + 0.1292

10
Autumn

15

y =0.0012x + 0.2099

10 15

Spring

f)

y=-0.1182x+ 33.918

11

33

25

17

15
Autumn

¥y =-0.0652x + 32.801

15
Spring



210
180
150
120
90
60
30

210
180
150
120
90
60
30

y = -4.0198x + 169.73

Winter

y = 0.1428x + 16.557

10

15

Summer

10

210

210

b)

y =2.9599x + 31.992

5 10 15
Autumn

y=-1.8421x+ 116.16




NDVI

LAI

0.139

0.131

0.123

0.115

0.18

0.17

0.16

0.15

0.14

0.13

500

400

300

200

¥ =0.0005x + 0.1254

15

y =2.9065x + 315.92

15
Year

NPP

0.4

0.3
y = 0.0055x + 0.1487
0.2
0.1
0 5 10 15
Year
32 v =-0.0343x + 30.914
73
30
29
0 5 10 15

Year



NDVI
o High = 0.9

Ll TR

Stable terrain

P
o High : 128
B v

: Stable terrain

b)

NFPP
o High: 29

B

Stable terrain

o High : 40.5

B awer
Stable terrain




b)

o High: 0.56

B aw z 086
Stable terrain

d)

P
o High : 0.95

— Low :-0.73
Stable terrain

B Very Low
T Low

[ TMedium
[ High

Bl Very High

|:| Stable terrain

8 Caspian Sea

NPP
o High : 093

w081
Stable terrain

LsT
o High : 0.9

e

Stable terrain



