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Current situation of compliance of river ecological base flow and noncompliance reasons in different regions of
China / ZHANG Pu', LIU Huan', HU Peng' , WANG Jianhua', HOU Hongbo® ( 1. State Key Laboratory of Simulation and
Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower , Beijjing 100038, China;
2. Beijing Tongzhou District Service Center of Coordinated Development of the Beijing-Tianjin-Hebet Region, Beijing 101199,
China)

Abstract: In order to systematically understand the current situation of river ecological base flow in different regions of
China, two different compliance assessment methods of monthly average flow and daily average flow were used to evaluate
the current situation of the ecological base flow of river cross-sections, and the noncompliance reasons in different regions
were preliminarily analyzed based on 90 main river cross-sections with established ecological base flow targets and the flow
data in the period from 2009 to 2018. Regulation and guarantee measures were put forward. The results showed that the
ecological base flow compliance rate of main river cross-sections in China was 73.3% when the monthly average flow was
taken as the evaluation unit. The rate dropped significantly to only 26. 7% when the daily average flow was taken as the
evaluation unit. The compliance rates of ecological base flow in the northeastern and southwestern regions were better than
other regions. The Huaihe River system and Yi-Shu-Si River system from the Huang-Huai-Hai Region, and the Xijiang
River system from the Southeast coastal region were the three river systems with the worst ecological base flow compliance
rates in the evaluation. Human activities, including high total water withdrawal, seasonal conflicts in water withdrawal, and
irrational dispatch of water conservancy projects, were the main noncompliance reasons, accounting for 62. 3% .

Key words: ecological base flow; ecological flow; water resources; compliance assessment; river cross-section

[12]
b ]
o b
[3]
, , Pradeep
: (52122902, 51625904 , 42001040 ) ; ( WR0145B072021 ,
WR0145B022021)
(1992—), , s N o E-mail; zhangpul992@ foxmail. com
(1985—), , s s N o E-mail; hp5426@ 126. com

- 176 -



1858

16.5% ,
, Grafton [4] ,  50~100
) ,1956—2018 , 7
( . . . . . .
)
, 80% o
, [69]
20 40 i 2003
N 200
[10]
[11-12]
[13]
Tennant 3
3 . [14]
. [15]
[16-19] (
( )) , .
57 90 2009—
2018
1
1.1
2020 4 ¢
( ), 83

90
, 2009—2018

- 90
1 o

. 90
2000 km®, 10000 km”
69 ,2000 ~ 10000 km’
L
1 90

Table 1 Distribution of 90 cross-sections

21

4 4 0
1 1 0
7 7 0
6 4 2
56 44 12
1 0 1
15 9 6
90 69 21
SL/Z 738—2016(
), . .
3

1.2
o
C -
90% ",
2009—2018
2009—2018
9 .

R, =S,/S, x 100%

S, =S +S.

mt

< 177 -

’

(1)



S
R, = S—‘ x 100% (2)
Sd = Sdl + Sdn
:Rm ;Sm
; S, ;S 2009—
2018 :
S.. 2009—2018 9
;Rd
;S ; S, 2009—2018
;Sdn
2009—2018 9
1.3
5 ( 2),
2

Table 2 Noncompliance reasons and discriminant

conditions of ecological base flow

90%
A 2
B 10%
. (4—6 )
¢ 20%
D
E
,  2009—2018
’ A~D ’
“ ” ( E) o
A~D ,
2
2.1
,2009—2018
3. 73.3%,
, 50% 61.5% ., 3 80%
26.7%

- 178 -

60% 4

66.7% . ,

3
Table 3 Compliance rates of ecological base flow in

major river cross-sections of key rivers in China

30% , 66

/% /%
5 4 80.0 60.0
13 8 61.5 15.4
39 31 79.5 12 30.8
16 8 50.0 12.5
17 15 88.2 29.4
90 66 73.3 24 26.7
, 6] 2013 275
2.2
45
’ 40
32.5%, (29.9% ) .
(18.2%)
(11.7%) (7.8%) ;
10 0



4
Table 4 Proportions of noncompliance reasons of

ecological base flow in each region

/%
A B C D E
0 50.0 50.0 0 0
16.7 33.3 36.7 13.3 0
36.4 3.0 30.3 15.2 15.2
50.0 12.5 25.0 0 12.5
100. 0 0 0 0 0

29.9 18.2 32.5 11.7 7.8

( Y, 2009—2018
( R . )
14.9% ,
AY )
65.2% , 3 2009—2018
2 7,
2.3
2.3.1
5 « 1),
, 10 6
29 X
A
1]
A F YRS RR
H i hik by
A H AR
@ B [ ARAKAE
@ UK
@ HUHAKZF MR
@ JKFI LREARG I 0 200 400 km
O Mt |

1
Fig.1 Situation and noncompliance reasons of ecological

base flow in Northeast Region

2.3.2

13

2)’

Kl
A JHFEAN SRR
H Y ds

A R FEIAAR

@ Wil H AREKE
@ AR R

© MU ARFE IR
© JKF| TG B
O Hth

Jeid

0

I R

>z

200 400 km

2

Fig.2 Situation and noncompliance reasons of

ecological base flow in Huang-Huai-Hai Region

33.3% .36.7% ,

N

11

N

16.7% .
- 179 -



13.3% ,
2.3.3
39

K1
A AR LR
H i"Jﬁalﬁr
A H i

@ HUHKZA iP5
® K TAA A LI
O Hfih

0
I E—

200 400 km

fi::

3
Fig.3 Situation and noncompliance reasons
of ecological base flow in Middle and Lower

Reaches of Yangtze River Region
4

’

2009

N A

,2010

21

90%
99 %

b

]

10
90% ,
- 180 -

36.4% ,30.3% ,

15.2% ,

9

10 90%

16

11

6~8
80% .

80%

[ fs1
A J A IS bR
Hﬁ/frﬂ%ﬁh‘
A QY EE bR
® KR

200 ® 7K$JI$%TAE1HJ§

O Jifth

))

Fig.4 Situation and noncompliance reasons of

ecological base flow in Southeast coastal region

b

€



44.8% N ),
26.7% , s , ,
o 5 10 N ’ ’
, 2009 2011 , ( .
90% . ), ,
2.3.5 N N N 3
17 ( 5, ; (
). . )
N
3
[/
AR Eﬁ%g;ﬁﬁ a.
RS
A B .90 73.3% ;
@ B FI ALK AE
® TR ,
Q@ HUHARZF IhmR
@ KFITRAGIEFL 0 200 400 km 26. 7%
O it °
b. s
5
) , 80%
Fig.5 Situation and noncompliance reasons of 509
ecological base flow in Southwest Region ’ ’ ¢
. N 3 b b
60% R 40%
; 5 4
9% ’ ’
o s C. N .
N 10 8 ~
10 s o
12 ; 32.5% 29.9% 18.2% 11.7%,  7.8%
,12
6 10 2 90%
, 50% |,
2.4
, [ 1] MAGILLIGAN F J,NISLOW K H. Changes in hydrologic

- 181 -



regime by dams[ J]. Geomorphology,2005,71 :61-78.

[2] s s , -

[J1. ,2021,37

(3):8795. (HE Zhenfang, GUO Qingchun, DENG

Huanguang, et al. Remote sensing inversion of water
quality parameters and its influencing factors in a storage
lake of South-to-North Water Diversion Project[ J|. Water
Resources Protection,2021,37(3) :87-95. (in Chinese) )

[ 3 ] PRADEEP K N, DAVID A J. Distinguishing human and
climate influences on the Columbia River: changes in
mean flow and sediment transport [ J ]. Journal of
Hydrology,2011,404(3) .259-277.

[ 4 ] GRAFTON R Q, PITTOCK J, DAVIS R, et al. Global
insights into
governance [ J ]. Nature Climate Change, 2013,3 (4):
315-321.

[5] s s , .1956 —2018

[J]. ,2020,31(2) .

( ZHANG Jianyun, WANG Guoging, JIN

water resources, climate change and

153-161.
Junliang, et al. Evolution and variation characteristics of
the recorded runoff for the major rivers in China during
1956-2018[ J ]. Advances in Water Science,2020,31(2) ;
153-161. (in Chinese) )

(6] . ,

[J]. ,2016,14(6) :
401-411. (CHEN Ang, SUI Xin, LIAO Wengen, et al.
Review study on instream ecological base flow in China
[J]. Journal of China Institute Water Resource and
Hydropower Research, 2016, 14 (6 ). 401411. (in
Chinese) )

[ 7 ] HOLLING C S. Resilience and stability of ecological
systems[ J |. Annual Review of Ecology and Systematics,
1973,7(4) :1-23.

[ 8 ] BOTTER G, BASSO S, RODRIGUEZ-ITURBE 1, et al.
Resilience of river flow regimes [ J |. Proceedings of the
National Academy of Sciences of the United States of
America,2013,110(32).

[ 9 ] SMAKHTIN V U. Lowflow hydrology:a review[ J . Journal
of Hydrology.2001,240(3/4) :147-186.

[10] THARME R E. A global perspective on environmental flow
assessment: emerging trends in the development and
application of environmental flow methodologies for rivers
[J]. River Research and Applications. 2003,19 (5/6) :
397-441.

[11] s s .

[J1. ,2020,36(2) :92-96. (LI
Yang, SUN Chong, LIU Hanxi. Supervision of river
ecological flow and verification of control objectives in
Fujian Province[ J]. Water Resources Protection,2020,36
(2):92-96. (in Chinese) )

[12] , ,

- 182 -

[13]

[14]

[15]

[19]

[J]. ,2021,37(1) :
140-144. ( HUA Zulin, DONG Yueyang, CHU Kejian.
Calculation method of ecological water level and discharge
in highly artificial urban river [ J]. Water Resources
Protection,2021,37(1) :140-144. (in Chinese) )

[J]. ,2011,25(10) .68-74. (WU
Wei, XU Zongxue, ZUO Depeng. Ecological baseflow in
the Guanzhong reach of the Wei River[ J]. Journal of Arid
Land Resources and Environment,2011,25(10) ;68-74.
(in Chinese) )

[J]. ,2018,49(6) :101-108.
(LUAN Qinghua,LIU Cun,ZHANG Jun,et al. Basic flow
ratio method-based estimation of ecological basic flow of
main stream of Yanghe River[]]. Water Resources and
Hydropower Engineering, 2018, 49 (6 ). 101-108. ( in
Chinese) )

[1]. ,2005,25 (4) :442-448.
( YANG Zhifeng, LIU Jingling, XIAO Fang, et al.
Conformity calculation of river ecological basic flows in the
Haihe River Basin [ J]. Acta Scientiae Circumstantiae,
2005,25(4) :442-448. (in Chinese) )
[Jl. ,2016,47 (1) :94-100. (ZHANG Ping,
GAO Lina, SUN Chong, et al. Integrated evaluation on
aquatic ecosystems of main rivers and lakes in China[ J].
Journal of Hydraulic Engineering,2016,47 (1) :94-100.
(in Chinese) )
[J1. ,2010,41(8) :
883-892. (ZHANG Jing, DONG Zheren, SUN Dongya, et
al. Complete river health assessment index system based
on eco-regional method according to dominant ecological
functions[ J |. Journal of Hydraulic Engineering,2010,41
(8) :883-892. (in Chinese) )
[J]. ,2019,35
(4).35-41. (WANG Dongsheng, YUAN Shutang, YANG
Qi. Analysis of hydrological minimum evolution and
ecological base flow guarantee in Yunnan area of
Jinshajiang River Basin, China [ J ]. Water Resources
Protection ,2019,35(4) :35-41. (in Chinese) )
[Jl. ,2021,41(2) :8-
14. (JIN Chun,JTIANG Cuiling, WU Wei. Determination of
ecological flow in upstream of Daduhe River based on
hydraulic and hydrological methods [ J ]. Advances in
Science and Technology of Water Resources, 2021, 41
(2) :8-14. (in Chinese) )
( :2020-12-21 . )



