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Progress in remote sensing study on lake hydrologic regime *
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Abstract; As the key component of available freshwater resources, lakes play an important role in all aspects of life and human ac-
tivities. Influenced by global climate change and human intervention, lakes have been undergoing rapid changes. Thus it is necessa-
ry to conduct lasting and accurate investigation of spatial and temporal variations of these lakes, serving better for water resources
management and protection, and early warning of future climate change risks. The emergence and development of remote sensing
technology provides great opportunity for large-scale and near real-time monitoring of lake dynamics, which overcomes the limita-
tions of field-based investigation of lakes. In this paper, the existing remote sensing technologies and methods of lake monitoring are
reviewed , and the progress of remote sensing research in the aspects of lake area extraction, lake level reconstruction, lake water
volume/storage variation estimation, etc., are summarizes. This review focuses on the new methods and new technologies employed
in recent years. The application prospect of multi-source remote sensing data fusion and cloud computing platform in continuous
change monitoring of surface water bodies is also mentioned. Finally, in view of the promising development of remote sensing tech-
nology, the application potential and prospective of remote sensing monitoring of lake dynamics in the future are discussed briefly.
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Fig.1 Conceptual illustration of watershed-scale water cycle and lake

water regime monitoring based on remote sensing
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Fig.2 Development of optical satellites/sensors for water extraction
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Tab.1 Optical satellites and related information for water extraction

A P i) 3R] AN LRSS HER

PPz )4 HE R
NOAA(AVHRR1/2/3) 1981 4F %4> 12 h — A 3 AL IEER , B A 6 AN B, HuTi A 9ER 1.1 km
EOS(MODIS) 1999 4EZ A 0.5d 36 Ao B, 5K As 43 BEE R 250 m
Sentinel-3A/3B(OLCI) 2016 4F &4 4d 73 [8) 43 HE2 4 300 m

A2 )4y PR R
Landsat-1/2/3(MSS)  1972—1983 4F 18 d 6 4 AW BE 25 1] 4y HE3 R 80 m
Landsat-4/5( MSS/TM)  1982—2013 4 16 d 8T ANPES 25 a4 HER N 30 m
Landsat-7( ETM+) 1999 4EZE A~ 16 d f8r 8 AL ES, 25 [ 4 HER N 30 m
Landsat-8( OLI) 2013 H=F 4 16 d A9 NI, a3 [/ % R 30 m
SPOT-1/2( HRV) 1986—2009 4£  2~3 d 25 () /> BER R T 3K 10 m
SPOT-4( HRVIR) 1998 4E 5 4 2~3d 25 (A A PER T AT ik 10 m
SPOT-5( HRG) 2002 4FFE A 2~3d 25 (A A BRI Al 3K 2.5 m
SPOT-6/7( MAOMI) 2012 4E TS 2~3d 23 A A PR R B T 3K 2.5 m
HJ-1A/B 2008 4E FE A4 4d 4 AN, ZS T A HER R 30 m
GF-4 2015 4E &4 - Al LGSR L) 50 m
Sentinel-2A/2B(MSI) 2015 fEE 4 10d B 13 A it B 25 AR R Al 3K 10 m
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Worldview-1/2 2007 4EFE A4 1.7d 8 AP B AP EE 0.5 m, 2P EE 1.8 m
Worldview-3/4 2014 sE 4 1d LB 0.31 m, 2GR 1.2 m
GF-1/2 2013 4EZE A 2d A0 B 0.81 m, Z25Ei%IE B 3.24 m
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Fig.3 Development of altimetry satellites/sensors for water level extraction
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Tab.2 Altimetry satellites and related information

TA I [ 3 Rl HYjJEH/d JEFE AN km =K/ em
Skylab (S-193) 1973— 1974 4F — 8.0 85~100
Geos-3 (Geos-3) 1975— 1978 4F 2.3 3.6 25~50
Geosat (GRA) 1985— 1990 4= 17 1.7 10~20
ERS-1 (RA-1) 1991— 2000 4F- 335 1.7 10
T/P (Poseidon-1) 1992— 2005 4F 10 2.2 6
ERS-2 (RA-1) 1995— 2011 4F 35 1.7 10
Jason-1 ( Poseidon-2) 2001—2013 4= 10 2.2 4.2
Envisat (RA-2) 2002— 2012 4F 35 1.7 2.5
ICESat (GLAS) 2003 — 2009 4F 91 0.07 10
Jason-2 ( Poseidon-3) 2008 = FE 4 10 2.2 2.5~3.4
Cryosat-2 ( SIRAL) 2010 FEFE 4 369/30 1.6 1~3
HY-2 2011 sEEA 168/14 1.9 —
SARAL ( Altika) 2013 4EE 4 35 8.0 -
Jason-3 ( Poseidon-3B) 2016 HFE4> 10 2.2 2
Sentinel-3 ( SRAL) 2016 FEFE 4 27 0.3 2~8
CFOSAT 2018 4EE 4 13 1.4 —
ICESat-2 ( ATLAS) 2018 4EFE 4 91 0.017 3
Jason-CS ki 2021 4F 21 0.1 -

Sentinel-6 4 2022 48 10 0.3 —
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Tab.3 Main water extraction methods
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