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LETTER

China’s inland water dynamics: The significance of
water body types
Jingying Zhua,b, Chunqiao Songa,1

, Jida Wangc
, and Linghong Ked,e

The recent paper by Feng et al. (1) analyzes the
changes of China’s inland water bodies (WBs) be-
tween 1985−1999 and 2000−2015 based on the
Global Surface Water Dataset (GSWD) (2). They quan-
tify the area and number of changes of WBs in differ-
ent hydrological regions of China, and discuss the
possible driving factors. Although this study provides
a synoptic view of China’s WB dynamics at basin
scales, we here convey a caveat that their basin-scale
statistics aggregate the changes in various types of
WBs, and, consequently, mask divergent changing
patterns among the WB types that are critical for
attributing causality.

An explicit consideration of WB types is essential
for understanding large-scale water dynamics. This is
especially true for China, a vastly diverse country that
descends from the “Roof of theWorld” to coastal deltas,
and is a global hotspot of booming dam construction (3).
In such a complex setting, WB types provide indispens-
able insight on sorting out water change mechanisms.
To elucidate our point, we categorized China’s WBs
larger than 1 km2 (∼123,150 km2) into saline lakes
(42%), freshwater lakes (35%), and artificial reservoirs
(23%) based on national lake/reservoir surveys (3–5),
and reexplored their area changes between the two
15-y epochs using GSWD (Fig. 1).

China at a national scale, as reported in ref. 1,
owned more WB area during this century than previ-
ously. Nevertheless, the increased WB area mainly
stems from a net expansion of saline lakes
(5,572.0 km2) and the reservoirs (3,925.8 km2). In con-
trast, China’s natural freshwater lakes underwent a net
shrinkage of 324.8 km2. Most of the expanded saline
lakes are distributed in remote endorheic regions such
as the Changtang Plateau, indicating a dominant con-
tribution of climate change (6, 7). The shrinkage of
freshwater lakes, however, mainly occurred in densely
populated regions such as the Yangtze River basin (YZR)

and the Hai River basin, due to extensive impoldering
(4) and rising human water consumption (8). This con-
trast implicates an aggravated unevenness of China’s
natural freshwater accessibility despite a net national
WB gain.

At least 3,665 reservoirs (≥1 km2) have been added
to mitigate freshwater stress in populated basins.
About one-third of the newly impounded area
(1,219.5 km2) occurred in the upper YZR, largely owing
to the construction of monumental reservoirs such as
the Three Gorges Reservoir (9) and the Xiluodo Res-
ervoir. Newly impounded reservoirs contribute over
half of the total freshwater increase in several major
basins such as YZR, the Pearl River basin, and the Yel-
low River basin, suggesting that human water regula-
tion, rather than increased precipitation, was the first-
order driver of the recent WB increase in China’s
populated basins.

Reporting aggregated water changes, as in ref. 1,
is an important initiative, but we have to ask, Can the
implemented analysis better address the ultimate pur-
poses of WB monitoring, such as understanding cau-
sations? Unequivocally, WB variations of different
types are driven by different mechanisms. Without
an explicit consideration of WB types, regional aggre-
gates not only obscure a thorough attribution of
the spatially variable water dynamics but may lead
to misinterpreted ramifications to water resource
management.

Acknowledgments
This research was supported by the National Key R&D Program of
China (Grant nos. 2018YFD0900804, 2018YFD1100101, and
2019YFA0607101), the Strategic Priority Research Program of
the Chinese Academy of Sciences (Grant no. XDA23100102),
the Second Tibetan Plateau Scientific Expedition and Research
(STEP) (Grant no. 2019QZKK0202), the Thousand Young Talents
Program in China (Grant no. Y7QR011001), and the National Nat-
ural Science Foundation of China (Grant no. 41971403).

aKey Laboratory of Watershed Geographic Sciences, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing
210008, China; bCollege of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China; cDepartment of
Geography and Geospatial Sciences, Kansas State University, Manhattan, KS 66506; dState Key Laboratory of Hydrology-Water Resources and
Hydraulic Engineering, Hohai University, Nanjing 210098, China; and eCollege of Hydrology and Water Resources, Hohai University, Nanjing
210098, China
Author contributions: C.S. designed research; J.Z. and C.S. performed research; J.Z. contributed new reagents/analytic tools; J.Z., J.W., and L.K.
analyzed data; and J.Z., C.S., J.W., and L.K. wrote the paper.
The authors declare no competing interest.
Published under the PNAS license.
1To whom correspondence may be addressed. Email: cqsong@niglas.ac.cn.
First published June 23, 2020.

13876–13878 | PNAS | June 23, 2020 | vol. 117 | no. 25 www.pnas.org/cgi/doi/10.1073/pnas.2005584117

L
E
T
T
E
R

D
ow

nl
oa

de
d 

at
 P

al
es

tin
ia

n 
T

er
rit

or
y,

 o
cc

up
ie

d 
on

 D
ec

em
be

r 
28

, 2
02

1 

http://orcid.org/0000-0003-1060-4636
http://orcid.org/0000-0003-3548-8918
http://crossmark.crossref.org/dialog/?doi=10.1073/pnas.2005584117&domain=pdf
https://www.pnas.org/site/aboutpnas/licenses.xhtml
mailto:cqsong@niglas.ac.cn
https://www.pnas.org/cgi/doi/10.1073/pnas.2005584117


www.manaraa.com

Fig. 1. China’s inland WBs (salt lakes, freshwater lakes, and reservoirs) and their area changes during 1985–2015. (A) Distribution of natural
freshwater and saline lakes, with 1° latitude/longitude histograms of “absolutely increased (AI) area” and “absolutely decreased (AD) area.” AI
and AD areas are referred to in Feng et al. (1), which indicates water occurrence change intensity of 100% and −100%, respectively. Saline lakes
were identified from the Second China Lake Survey (4). (B) Distribution of natural freshwater lakes and artificial reservoirs, with 1° latitude/
longitude histograms of AI and AD areas. Reservoirs were identified from the Global Reservoir and Dam Database (3) and Almanac of China’s
water power (5). (C) WB area changes in the same 11 basins/regions as defined in Feng et al. (1).
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