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Fig.5 Comparison of water distribution in Zhalong Wetland obtained by threshold segmentation

method and RF classification method based on each data in December 2019
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Tab.4 Comparison of water body extraction results based on data obtained by different processing methods in 2019 (km®)

N 2019 43 A 2019 48 A 2019 4 10 H 2019 4512 A

e (IR ZAH [LTEA 2{H [T Z{H (A 2MH
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B 1 598.70 17.79 994.15 9.41 1590. 14 -15.53 1 432.09 8.75
w B 1561.70 -19.21 990. 74 6.00 1 619.00 13.33 1 409.57 -13.77
HAL o F w8 1 566.53 -14.38 996.37 11.63 1613.01 7.34 1 434.72 11.38
RF 4r2525 1L IA] 1575.27 -5.64 979.91 -4.83 1 610.59 4.92 1411.98 -11.36
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Fig.6 Variation trend map of Zhalong Wetland water area based on ¢’ data extraction ( threshold segmentation method )
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Tab.6 Zhalong wetland water body area extracted based

1800
1600[
1400}
1200}
1000}
800
6001
400
200

on y" data from 2018 to 2019 ( threshold

segmentation method ) (km?)
A 2018 AFE7KARTEFR 2019 4Rk AR TR R AEbRZEA
1A 1 490.04 1335.07 -154.97
2 H 1332.42 — —
34 1452.73 1561.70 108.97
4 H 1311.78 1 325.67 13.89
5H 1416.75 — —
6 H — — —
7AH 756.98 871.37 114.39
8 A 998. 82 990.74 -8.08
9H 1 086.31 — —
10 H 1136.89 1619.00 482.11
11 A 1027.91 1575.05 547.14
12 H 1 649.70 1409.57 -240.13
B — 2 [] mf]
T — [ J2019% L

1H 2H 3H 4H 5H 7H 8H 9H 10A 118 12H '
I [

(b) ZK IR FRAR B AE AR EE AR 1]
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Fig.9 Change trend map of Zhalong wetland water area based on u’ data extraction ( threshold segmentation method )
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Tab.7 Water body area extracted based on weighted

o’and u" data (threshold

segmentation method ) (km®)

REH 2018 4¢ 2019 4
3 H 1 461.76 1 566.53
8 A 1 052.46 996.37
10 A 1167.33 1613.01
12 B 1 628.46 1434.72
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Fig. 10 The inter — annual water body area ectracted

based on the weighted 0" and " data in Zhalong
Wetland ( threshold segmentation method )
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Tab.8 Extraction of water area in Zhalong wetland

based on random forest algorithm (km?*)
RFEABH 2018 FIBM/KIKIA 2019 EIR I KA T
3 A 1 461.64 1575.27
8 H 954.93 979.91
10 H 1 187.23 1 610.59
12 A 1 598.43 1 407.98
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2018 AEHZEN 3 A4 £ 136.79 km’ ik
1598.43 km®, MBS 550 T 50 8 HAH L £ i
T 643.5 km®, 2019 4E 3 F $ I 18 H /K 38 i AR
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sef i AR E] T 2 Rk, T 1 610,59 km?,12 AR
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Monitoring of spatial — temporal dynamic changes in water surface
in marshes based on multi — temporal Sentinel —1A data

WEI Chang, FU Bolin, QIN Jiaoling, WANG Yanan, CHEN Zhihan, LIU Bing
( College of Geomatics and Geoinformation, Guilin University of Technology, Guilin 541000, China)

Abstract: Water is an important factor in the formation and maintenance of wetland ecosystems. Monitoring the
changes in the water area of wetlands is of great significance for wetland conservation. Taking Sentinel — 1A data
from 2018 to 2019 as the data source, this study calculated the intra — and inter — annual synthetic aperture radar
(SAR) backscattering coefficient (o) and coherence coefficient (u”) images of the Zhalong Wetland. Then, this
study assigned weights according to the proximity to water bodies of color optical images and extracted the weighted
images of o and ”. Finally, this study extracted the wetland water bodies using the threshold segmentation method
and random forest algorithm. The purpose is to monitor the dynamic variations in the wetland water area and explore
the intra — and inter — annual variation rules of the wetland water body. The results are as follows. The random
forest algorithm yielded the highest extraction accuracy of water bodies, with an absolute value of the mean
difference of representative months was 6.69 km’. The threshold segmentation method based on u” images yielded
the lowest classification accuracy of water bodies, with an absolute value of the mean difference of 13. 07 km”.
Overall, the intra — annual water area of the Zhalong Wetland showed significant seasonal variations during 2018—
2019. The water area fluctuated in the ranges of 1 300 ~ 1 600 km” during late spring and early summer and 700 ~
900 km’ during late summer and early autumn. The inter — annual water area varied with conditions such as climate
and temperature. In particular, the wetland water area in October and November 2019 was approximately 1 050
km” greater than that in 2018 due to large amounts of rainfall. As shown by the calculation based on effective data,
the water area in 2019 was about 550 km” greater than that in 2018 in the Zhalong Wetland.

Keywords: intra — and inter — annual variations of wetland water surface; Sentinel — 1A ; backscattering coeffi-

cient; coherence coefficient; threshold segmentation
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