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Abstract

Wetlands are valuable ecosystems that provide services
to support the life of stakeholders. These ecosystems
should be protected against the widespread degradation
because of human and climate change. Monitoring and
restoration of wetlands need information from all
ecological parameters. But providing these information
is complicated because of the vast area and complexity
of land cover in wetlands. In this paper the Synthetic
aperture radar (SAR) data were applied to map the land
cover of Hamoun-e-Hirmand in 4 dates include 3 images
in flooded period and limage in dry condition. The radar
backscatter of land-cover classes was investigated. Then
the Support vector machine classification method was
applied to classify the images. The results of this paper
show the ability of radar date to map the flooded
vegetation classes. Also, it shows the ability of these
images to study the dry plants when the water resource
dries out. The results of this paper are applicable in
monitoring of wetlands and providing the data for
ecosystem management and conservation.
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Table 1- Microwave bands
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Band Frequency (GHz) Wavelenght (cm)
P 0.255-0.390 133-76.9
L 0.390 — 1.550 76.9-19.3
S 1.550 - 4.20 193-71
C 4.20 -5.75 7.1-52
X 5.75-10.90 52-27

Table 2- The satellite images of this study
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Acquisition date Polarization  Incidence angle®
28 April 2019 VV-VH 30
16 May 2019 VV-VH 30
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Table 3- Land cover classes in the Hamoun-e-Hirmand wetland
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Land cover class

Class definition

Wet meadow
Flooded Vegetation Emergent
Submergent
Open water Lake
Dry plants -

Green plants

Low-density vegetation in wet soil
Flooded vegetation with most parts of vegetation out of water
Plants with large portions below the water

Green vegetation in dry soil
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Fig. 2- The backscatter of band C from wetland land-cover
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Table 4- The results of M-test to investigate the separation ability of wetland land-cover classes
VU ool gy Sl (6 by SUSE St (o) 2 612 M (59031 g6 -F Jgso

Sentinel 1-VV Sentinel 1-HV
S(Wet meadow/ Eemergent) 1.7 2.2
S(Wet meadow/ Submergent) 1.2 0.14
S(Wet meadow/ Open water) 25 0.3
S(Emergent/ Submergent) 2.2 1.9
S(Emergent/ Open water) 4.0 2.7
S(Submergent/ Open water) 1.6 0.5
Green plants/Dry plants 0.5 2.6
Green plants/Bare land 3.8 4.8
Bare land/Dry plants 3.4 2.3

Table 5- Confusion matrix (%) for image classification cross-validation: (a) 28 April, (b) 16 May, (c) 07June,
and (d) 02 October. W=Water, Wm=Wet meadow, Sm=Submergent, E=Emergent, Bl=Bare land, Dp=dry
plant, Gp= Green plant

SIY(> 9 0595V (@ oo V7 (@ cyol YA (W G )b 3 gl gizadib b (s 5o -0 Joua

a)
Class W Wm Sm E Bl Total
W 843 3.1 7.3 1.1 4.2 100
Wm 21 852 5.8 2.2 4.7 100
Sm 4.3 51 852 2.1 3.3 100
E 12 27 37 896 28 100
Bl 51 46 3 1.1 86.2 100

c)

Class W Wm Sm E Bl Total
W 823 41 63 11 62 100
Wm 38 828 49 28 57 100
Sm 47 78 821 21 33 100
E 12 27 7.1 862 28 100

BI 64 36 38 1.1 851 100

(Arnesen et al., 2013; Dabrowska-Zielinska et al., 2014)
Sl )3 (alS (ids o (iblie ( 2bg> STy b whes Jdo
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» ©ow ol J> Baghdadi et al. (2001) i s ol
5l b @bl o ol sl JiSs (29> (2814 1y (251,
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b ol ) S e ol LS Jide ) asee (ST §) e
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4 ol &S lodgazme ]y 4 Glge gl iy e (S5
duwlio S50 (gom 5108 cpud |y 35l 09 BLS idgy olpen

b)
Class W Wm Sm E Bl Total
W 833 4.7 5.3 15 5.2 100
Wm 22 834 78 32 34 100
Sm 36 47 856 28 33 100
E 15 3.8 39 882 2.6 100
BI 7.1 41 2.2 1.1 855 100
d)
Class Gp Dp Bl Total
Gv 82.1 11.1 6.8 100
Dv 8.1 80.2 11.7 100
Bl 59 13.8 80.3 100

Table 6- The results of accuracy assessment of maps
D Mgl (Sl Cono byl s —F Jgoa

28 16

April  May 07 June 02 October
Kappa 0.85 0.83 0.81 0.80
Overall
accuracy %86.1 %85.2 %83.7 %80.8

ol i GYB  (g)bly slaeals I eslatwl b aliske cilalllas
YU bl o) jibe ganaib o oUle bosls oyl oS
Reschke et al., 2012; Betbeder et al., 2015; Schmitt ) .;,l>
wwy» b (et al., 2012; Dabrowska-Zielinsk et al., 2014
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1- Synthetic Aperture Radar (SAR)
2- Strip Map
3- Support Vector Machine (SVM)
4- Polarization
5- Like-Polarized
6- Cross-Polarized
7- Flooded Vegetation
8- Wet Meadow
9- Emergent
10- Submergent
11- Radiometric Calibration
12- Orthorectification
13- Speckle
14- Kernel
15- Gaussian
16- Radial Basis Function (RBF)
17- Flooded Vegetation
18- Double Bounce Effect
19- Specular Reflection
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