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Satellite altimetry reveals significant changes
in water levels of Chinese lakes over two

decades

January 12 2024, by Liu Jia

—m— Hongze Lake
—o— Bosten Lake Ak (a)
g —A— Chibzhang Co o o
w— Ayakkum Lake Aa .
’é\ 9 Zhari Namco A b »
"% 6= < Khanka Lake R P ,bh’ >
ED »— Selin Co A“: ,A\"AA Db, ¥ v
&2 4 ﬂlﬁ»” geesd ":Vv"
o evY Y ey
2 kf’ = 4 >
3 2= ' ). 4 7
@, " 0
5 AAA .g.# oo ﬂv‘
s /l 'g -‘efi'sf§vliuﬁgqigi.gﬂ'<<‘“: =,
Z 0- o? PO IR v
0‘.‘;“
P
% ' soe0d “oo .
2= .\0..'..'.000'.0 tey
T T
2000 2005 20]0 20[5 2020 2025
Date
1o ~— @~ Chengxi Lake
®— Xiashan Reservoir < ( )
8- —a—Ngangze Co Ut
w— Chagan Lake 4
"E" & - — ¢ South Dongting Lake
= < Hoh Xil Lake A
I P West Tai Laki /
A,
= ik 17 ﬁuﬂA Baay AL A
O, ! 2.
<= ‘. AAAA ‘ /
-
5 ‘iﬁ‘ﬂ@
5 ‘& Sy g’#w 53: y”’“"figﬂtﬁ
K P . i
= 24 o 3\«" o® oo, 08.\.
4 ao
-4 /
o \...
-6 T T T T
2000 2005 2010 2015 2020 2025

Aodponm

q A ‘/ii,. A N
.0*4“ A M* A°"‘i ;:‘A,‘h ‘\\ o
,,so, ;r P Clbae | Wd Ly

Water Level Changes (m)

\AA

<4 L L bl
.'gii"?a .ﬁ%‘“zﬂ;\:iil*a‘& :\i..}- .'..J {:)l:.

A
L\«‘ \Y'v v ..‘ ’ \"\!‘-J *A‘AA‘( A se

&
P b ™ A4
b atiihd 4

‘Water Level Changes (m)

\ * | o
b ¥
L]
T T T
2010 2015 2020 2025
Date
® R (@)
R Py 82,
LTl \('\ t .‘.k 'g”“‘
O“
/ A 4 S

A<
4 \ -.4.-‘\_‘( 40 4

‘e \/ Tog0? *"‘3' Be
PPN T WYY "*o\"\

—B— 2045 Lake —@— Qiagui Co

—A— Dongka Co v Daxihaizi Reservoir
4 Juyan Lzke <~ Nanshan Lake
#— Laorite Co —@— Zhaxi Co

T
2010 2015 2020 2025

Lake level changes in China during 2002-2023 (a) >1000 km?; (b) 500-1000
km?; (¢) 100-500 km?; (d) 50-100 km?; (e) 10-50 km?. Credit: Big Earth Data
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A recent study published in Big Earth Data has shown how scientists
from the Aerospace Information Research Institute (AIR) of the Chinese
Academy of Sciences (CAS) harnessed satellite altimetry to track
changes in the water level of 988 Chinese lakes larger than 10 square
kilometers.

The study covered a period from 2002 to 2023 and utilized datasets from
several altimeters including ICESat/-2, Cryosat-2, Jason-1/2/3, and
Sentinel-3A/3B. Techniques applied in the study encompassed
waveform retracking, lake level extraction, time series construction,
multi-altimeter data fusion, and outlier removal.

The findings highlighted the significant function of satellite altimetry in
compensating for the scarcity and inconsistency of conventional lake
level measurements. Given the limitations in time and space coverage,
satellite altimetry emerges as a vital alternative for assessing water
balance, deciphering water cycles, and managing water resources amidst

climatic and environmental changes.

This expansive dataset, which includes over a decade of monitoring for
55% of the studied lakes and offers more than 12 annual measurements
for 34% of them, contributes to the examination of long-term lake
dynamics. Validation against in situ data from 21 lakes confirmed the
precision of the satellite measurements, with root mean square errors
ranging from 0.163 m to 0.596 m for individual altimeter datasets, and

0.332 m for the fused lake level.

Observations throughout the period indicated a prevalent rise in water
levels in Chinese lakes, showing an overall annual average rate of change
of 0.123 m/a over 20 years and 0.151 m/a over 10 years. The trend was
particularly evident in larger lakes, which experienced noteworthy
increases, while smaller lakes tended to have a more rapid decline. The
Tibetan Plateau region was distinguished by the most significant rise in
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water storage, exhibiting an average annual water level change rate that
exceeded 0.15 m/a during the last two decades.

This precise spatiotemporal dataset represents a gateway to new
possibilities in estimating lake water storage alterations, analyzing trends
in lake levels, comprehending plateau flooding dynamics, and examining
the intricate relationship between lake ecosystems and their water
resources. It is anticipated that the findings of this study will enhance our
comprehension of the complex interactions shaping China's varied lake
environments.

More information: Shanmu Ma et al, A dataset of lake level changes
in China between 2002 and 2023 using multi-altimeter data, Big Earth
Data (2024). DOI: 10.1080/20964471.2023.2295632
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