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Abstract: Objectives: Lakes on the Tibetan Plateau are sensitive indicators of global climate change. Moni-
toring the rapid extent changes of those lakes, driven by factors like precipitation and glacier melt, requires
satellite imagery with high temporal resolution. The moderate resolution imager (MERSI-II) aboard
FengYun-3D (FY-3D) satellite provides extensive coverage every day, but its capability for monitoring
plateau lakes at its native 250 m resolution has not been systematically evaluated. This paper aims to assess
the performance of MERSI-II imagery for dynamic lake monitoring on the Tibetan Plateau and explore its

potential for enhancement through super—resolution techniques. Methods: L.ake area and water boundaries
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extracted from MERSI-II images are compared against reference data derived from contemporaneous third-
party datasets and lL.andsat=8 operational land imager imagery. Furthermore, a spatial super—resolution
technique is applied to enhance the MERSI-II imagery from 250 m to 150 m, and its monitoring perfor-
mance is re—evaluated to quantify the improvement. Results: At the native spatial resolution of 250 m,
MERSI-II imagery achieves an average accuracy of 95.12% in lake area inversion and an average boundary
fitness of 91.21% in water extraction. Owing to its high temporal resolution, MERSI-II imagery proves
highly valuable for long—term and dynamic water monitoring applications. After super—resolving the imagery
from 250 m to 150 m, the performances are further improved. The average accuracy for lake area inversion
is increased by 2.62% to 97.74%, and the average boundary fitness is increased by 4.44% to 95.65%.
Conclusions: The findings demonstrate that FY-3D MERSI-II imagery, with its high temporal resolu-
tion and potential for spatial enhancement, holds great value for long—term, highly dynamic lake moni-
toring applications.

Key words: FengYun—3D satellite; moderate resolution imager (MERSI-II); lake monitoring; water ex-

traction; Landsat—8
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Fig. 1 Spatial Distribution of 23 Study Lakes and the Qinghai Lake on the Tibetan Plateau
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Table 1 Parameters and Band Settings of Two Sensors
AR BRSO /pm AT /nm A ESBER/m

1 0.420~0.470 50 250

MERSI- 2 0.500~0.600 50 250

11 3 0.600~0.700 50 250

4 0.815~0.915 50 250

2 0.450~0.515 50 30

OL1 3 0.525~0.600 50 30

4 0.630~0.680 50 30

5 0.845~0.885 50 30
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Table 2 Statistics of Lake Area

. - WA E AL km? T FRE 1 RS RE/ %6
A KA
IR CITE S MERSI, ;... MERSI, ., MERSI,, ;... MERST,,,
AU 2020-10-13 486.68 468.04 477.30 96.17 98.07
EAH 2020-10-15 247.23 238.33 243.07 96.40 98.32
B 2020-09-30 160.48 164.72 163.94 97.36 97.84
YA 2020-10-04 849.80 808.73 825.77 95.17 97.17
it 2020-10-13 476.76 443.55 457.96 93.03 96.06
AN 2020-09-30 118.08 116.87 118.56 98.97 99.60
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