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Abstract: The GF-7 satellite is equipped with China 's first operational earth observation laser altimeter and sub-meter
optical stereo camera. High-precision laser altimetry data and sub-meter-level optical imagery data enable 1: 10, 000-
scale stereoscopic mapping without ground control points, offering unique application advantages in large-scale spatial
infrastructure construction for digital twin water resources management and water level monitoring of lakes and reser-
voirs. In the study, Miyun Reservoir is taken as the main research area. The GF-7 laser altimetry data and stereo image
are used to extract the reservoir water level and the surrounding digital surface model (DSM), and the application prac-
tice analysis is carried out. The results show that the absolute error of reservoir water level extracted based on laser al-
timetry data is less than 0. 15 m, which is equivalent to the accuracy of the same type of foreign data. Based on the digi-

tal surface model, the water surface range prediction result F, is higher than 0. 85, and the water volume change moni-
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toring error is less than 3%, which can meet the requirements of related hydrological analysis applications. The relevant

conclusions are of reference value for promoting the application of domestic GF-7 satellite laser altimetry and stereo im-

age data in water conservancy, and better assisting the construction of basin level digital twin water conservancy.

Key words: GF-7 Satellite, laser elevation data, digital surface model, lake level extraction, hydrological analysis
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Fig. 1 The schematic diagram of water level and water quantity change of Miyun Reservoir
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Fig. 3 Full waveform laser altimetry data screening schematic diagram
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Table 2 Water level comparison of GF-7 / SLA03 Miyun Reservoir
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S DAEKAIm AHRZEm R TR KA /m 20§ 15 2 /m
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2023.11. 21 150. 035 4 149. 993 —-0. 042 2 150. 049 0.014
2024.01. 14 -1.4 149. 745 3 149. 961 0.216 / / /
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Fig.8 Schematic diagrams of predicted lake surface range
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Table 4 Verification of prediction accuracy for lake water volume

H 19 KAV /m SRk B B /m? T K A /m? BRZELEXS (B /m? WA
2024.08. 01 150. 99 39430 39854 424 1. 075%
2024.08. 15 152.07 56410 57223 813 1. 441%
2024. 08. 30 153.17 74080 75601 1521 2.053%
2024.09. 20 153.96 90360 88284 2076 2.298%
2024.10. 03 154.76 100380 102936 2556 2. 546%
2024.10. 29 155.31 109690 112735 3045 2.776%
x5 ARKELBETN AL
Table 5 Comparison of different water volume increment prediction methods
H T DSM 4 1 LT WV e AU T
H ] TPk g m N PR 2SN B/ . N BRIEYE X R/
Rt PSS ST i REFSME HK AR i RE TSI
m m
2024. 08. 30 74080 75601 1521 2.053% 71763 2317 3.127%
2024. 10. 03 100380 102936 2556 2.546% 96880 3500 3.487%
2024. 10. 29 109690 112735 3045 2.776% 105967 3723 3.394%
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