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Abstract

This study focuses on the Chaersen Reservoir in the Xing’an League and the Xianghai Wetland in
Jilin Province, using Landsat series remote sensing data from 2003 to 2022, combined with visual
interpretation and NDVI analysis methods, to assess the effectiveness of ecological emergency wa-
ter replenishment from the Chaersen Reservoir to the Xianghai Wetland. The findings are as follows:
Area Changes: Between 2003 and 2022, both the Chaersen Reservoir and the Xianghai Wetland ex-
hibited an increasing trend in area. Specifically, the total area of the Chaersen Reservoir expanded
from 22.94 km? to 62.05 km?, extending primarily northward and westward. Meanwhile, the total
area of the Xianghai Wetland grew from 35.46 km? to 59.38 km?, mainly expanding to the northwest
and southeast. Ecological Water Replenishment Effect: The study focuses on the effects of three eco-
logical water replenishment projects—carried out in 2004, 2011, and 2020—on the Xianghai Wet-
land. After 34.7 million m3 of water was replenished in 2004, the Xianghai Wetland’s area increased
from 35.46 km? to 39.71 km?, with the NDVI value decreasing from 0.28 to 0.26. In 2011, following
the replenishment of 62.2 million m3, the wetland area expanded from 36.50 km? to 60.27 kmz, and
the NDVI value rose from 0.25 to 0.28. After 64 million m3 of water replenishment in 2020, the wet-
land area grew from 51.01 km? to 62.58 km?, and the NDVI value increased from 0.31 to 0.32. Sum-
mary of Effects: The three ecological water replenishment projects effectively alleviated the water
shortage problem in the Xianghai Wetland, increased the water storage capacity of the reservoir,
and promoted the restoration of wetland areas. Additionally, the water replenishment projects pos-
itively impacted the recovery of wetland vegetation, facilitated ecosystem restoration, and provided
significant social benefits.
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Figure 1. Chaersen Reservoir water transfer for Xianghai Wetland emergency relief route map
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Table 1. System resulting data of standard experiment
1. BIRFHKEE 2003~2022 AREN

Hi 2003.05.27 2004.08.09 2005.09.13 2006.7.30 2007.08.02 2008.8.20
[ (km?) 22.19 31.95 51.36 41.68 28.67 34.98
H 3 2009.05.27 2010.08.10 2011.08.29 2012.08.07 2013.09.03 2014.08.21
T (km?) 42.49 48.60 52.95 67.60 76.70 60.75
Hin 2015.07.07 2016.08.26 2017.06.26 2018.08.16 2019.08.19 2020.07.20
T (km?) 48.39 23.45 19.92 40.74 47.10 52.18
Hi 2021.05.20 2022.09.20
T (km?) 64.43 62.05
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Figure 2. Chaersen reservoir remote sensing images from 2003 to 2022
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Figure 3. Chaersen reservoir boundary map from 2003 to 2022
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Table 2. Area Changes of Xianghai Wetland from 2003 to 2022
# 2. EIEEH 2003~2022 AT

Hi 2003.08.31 2004.08.17 2005.08.28 2006.08.31 2007.08.02 2008.05.16
T A5 (km?) 35.46 36.55 39.70 47.14 44.86 42.43
Hi 2009.08.07 2010.08.10 2011.9.30 2012.08.07 2013.07.17 2014.08.05
A (km?) 41.60 36.50 49.45 60.27 69.33 67.94
H 3 2015.08.08 2016.08.10 2017.08.29 2018.08.16 2019.08.19 2020.08.21
A (km?) 68.26 66.33 60.66 54.13 51.01 69.09
SR 2021.10.11 2022.09.20
R (km?) 62.58 59.38
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Figure 4. Xianghai Wetland remote sensing images from 2003 to 2022
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Figure 5. Xianghai Wetland boundary map from 2003 to 2022
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Table 3. Three Chaersen Reservoir water transfer projects for the relief

F* 3. ZREIRFEIRE
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Figure 5. NDVI distribution map around Xianghai Wetland
5. [EEIEHEE NDVI 7 E

DOI: 10.12677/gser.2026.152032 337 HFERRHE T 5T


https://doi.org/10.12677/gser.2026.152032

TR

Table 4. Annual average NDVI of Xianghai Wetland
52 4. [EEEH NDVI FFH)E

FAy 2003 2005 2010 2012 2019 2021

NDVI “J-¥)1E 0.28 0.26 0.25 0.28 0.31 0.32
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