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Figure 1| Annual natural runoff of selected hydrological stations on the Yellow River, 1956-2018
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Figure 2 Annual sediment discharge of selected hydrological stations on the Yellow River, 1956-2018
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(10°m’)

. AR kR AL ALK T AR K 3K AERR (FEK )
©) ©) =0~ @ THE® i ©

“877 43K % 580.0 210.0 370.0 — 145.4 224.6
CHOR L A MR R KL 519.8 187.0 332.8 — 1232 209.6
PR PR A M AL — T
TR BT (2020 7K FA4E)
WS AR BUILE WA HURE “87 437K - E K =3~

482.0 120.0 362.0 25.0 120.4 241.6

TR R 5 e E IBUILE A
534.8 80.0 454.8 45.0 100.4 354.4

http://www.resci.cn



34

42 1

2020 /KFEAEIE NN 32,042 m® FH L “87 437K T %87 48 i
17.042m®, R 5 J2& TS A3 A A B 7D D8k b R 1
TR T R A o K oK

o VRN 2y b b i R S T K A EE R
£11)2020 /K F-AETAF 144,842 m* AT “87 237K T %"
RE129.814m’ s FEECNA RIS T, AR
AT AR KBURE (B2 Tt &
40 A3 A IR U E B AR ) LR iR kL
PR AKCOR 8 e T (K 38 2 S 0T, B 1
U] LIS I 4 K F8 bRk ) 13044 m* 2247, AN ]
DA RSO HT AR Y i R R TR K AT A
A8 7K B FH 1 I AR G0 Sl TR RIARE 3 24 9 7k 3] 4
T SIS DX 91 P S VR Y 22 A
JRE AT P 0 JER T 9 1 SR AR F M, D SR i b X
A SR AT % RS TRRORE RS
Bl 2 oK
4 {REEXTR
4.1 EEKBEILSMEHE

X FHR O 19 53 KT8 bR an e i 58
25 bR X, SR T AR A S O] I K A
Fe s bR AL R BE T, T DR KA S B R SR A M
(R 33 B P EE T R O Il T TR 0y B S
AFARAUE L 2] T ARATF KB B3t K ] T il
T PEA T KA L AMEE P e B AL A K A3 i
9 Ll oy, oy RPEDMRIE EME R . A BT
BN AT T AR, &1 T #3850 WUOT XK B 1132
by i SAMEIE X & ), R B A 7 2
PR T, 85 A SE B DA BETT o8 w0 RS b iy
Hu X (R AURE LE S5 M
4.2 RERKIEIRS L HhIFRELEHHLH

20184FE3 10 H , MHLEA 7 St 5 44 4 h 78
B FE R G075 TR B 7% TR b X 35 & 1 FH i
VBT AR AR S A R ) S5 BeEn Rk T (s
IR 5Bk M [ % G 25 PR R ) ROk & i Tt
BB FA T A PR A ORI R A BRI ), R £
AR AR AT LABE A R o - e bR 8 1 Bl B 7l
FERS 25k XK B s , R LK B A i 5 75
W Ry 5 = M AR AR EE S . AR T TP E A5 AR
KR IKIE RS 5 bR R4 i B sh AL, BT
BrIKBAE Sy 5 M B, 52 B /K48 A Bl FH M L7
W EEF8

hitp://www.resci.net

I P R R X R E
e [ Y S A A AT DX — , HLAR Y T
BB M O AR 1 PG Ly 1 RS sl ke T
A J BT SR r i b OB S o LB R T Y
DRI, T 1% DX IR A T I b FH K B T Rl ¢
] 1PN G e == T O B A 0 [ 3 LDV
TR FE B , 170 F K H8 AR 0 2 Bt 245 4l T4,
WA DB RK VRS T 18 bR 8 1 00 A 20 A
R, FM T 58 3 FH K FE AR S 04 8 BRI JE
5 &g

BT AR A R A R R T R
B SR, X TR R R B o TR ER . B
SAGEAE AR B NZETE Sl G52 I, BT IR 3K 9 R T I
BT A BT )1 20 07 o S B i e R 15
JUABAE [T, (H R AR AN B B 5 i v £ 22 sl
A ARAR G kB K IR it R i v B i AR
KL TR 4 — I TR AR 8K, “87 4
VI BT P S LR 2Tl 2 A Ol N S | A1 3
AR FEXT KGR IR TR R AL ARk . A I 4 A
PEAL BEAAR T HE (48242~534.842 m*) TR A 25 (%
b ) K B (8042~1204Z m?) . R Ui Rg /K AL A K i /K
FIFH AT B 8] 7K i (2540~4542 m*) B b hiiEis oy
FEL R T K, 2 BEAH ST X B ] )1 42 3 )
TR 25, 45 s (PR R 215 S 1 K 0 R s iy
28, ] S PR ] FE L ARSI e K Fe bR . JEER
St KU S AMEERI B IR K S8 45 5 - Hidg
PR R I sl AL, DG A8 i 7K B DR B S 1Y)

2% X Hk(References):

[ 1] BRkm, XA, JEE b, 5. IR A T iK% IR
FERROV[T]. P R B e, 2019, 34(11): 1306-1312. [Tang
Q H, Liu X C, Zhou Y Y, et al. Cascading impacts of Asian Water
Tower change on downstream water systems[J]. Bulletin of Chi-
nese Academy of Sciences, 2019, 34(11): 1306-1312.]

[2] BRSO, ok B, SR BT 9 s Rk Vb K IR AR F Y
[J]. NEE BT, 2019, 41(9): 50-54. [Shen G Q, Zhang Y F, Zhang
M. Research on regulation indices of floods for high efficient sedi-
ment transport in the lower Yellow River[J]. Yellow River, 2019,
41(9): 50-54.]

[3] EXe, ZAW], KR/ BRI T A B R G
1) S B RE 24 ] BT, KRR 24 30E 2, 2018, 29(5): 614-624. [Wang

Y, Peng S M, Zheng X K. Key scientific issues of water allocation



2020

[10]

[11]

[12]

[13]

[14]

SRS SBT3 T SR IAIEOK B RS B A R BT AT 35

1

plan optimization and comprehensive operation for Yellow River
Basin[J]. Advances in Water Science, 2018, 29(5): 614-624.]

KA R, XL, AR IR B I i A A 4 e B ]
[J]. A BT, 2018, 40(2): 21-24. [Zhang J L, Liu S Y, Li C Q.
Discussion on effect of ecological security barrier of the lower Yel-
low River[]]. Yellow River, 2018, 40(2): 21-24.]

e, WM, 2R . IR AR S R A S
SCHA D). AN R ], 2019, 41(10): 7-10. [Wang J H, Hu P,
Gong J G. Taking the great protection of the Yellow River Estuary
as the grasp to promote the construction of ecological civilization
in the Yellow River Basin[J]. Yellow River, 2019, 41(10): 7-10.]
Fe FmE O A A A R e R RIS AE SR ] AR
7, 2019, 41(11): 1-6. [Zuo Q T. Research framework for ecologi-
cal protection and high—quality development in the Yellow River
Basin[J]. Yellow River, 2019, 41(11): 1-6.]

SR A A A R A R T R R R IR 2 R R
[J]. HEZK A, 2019, (20): 1-3. [Xi J P. Speech at the symposium
on ecological protection and high—quality development of the Yel-
low River Basin[J]. China Water Resources, 2019, (20): 1-3.]

W A2, KR 8. 0T B0 Al Kt 43 i O J A
[EB/OL]. (1987- 09— 11) [2019- 12— 20]. http://www.gov.cn/
zhengce/content/2011- 03/30/content_3138.htm. [State Planning
Commission of China, Ministry of Water Resources and Electric
Power. Report on Distribution Scheme of Water Supply Capacity
of the Yellow River{ EB/OL]. (1987-09-11) [2019-12-20]. http://
www.gov.cn/zhengce/content/2011-03/30/content_3138.htm.]
TRV B S G — IR BE 1B R B )] A BT, 2019, 41
(9): 1-5. [Qiao X X. Review and prospect of integrated water regu-
lation of the Yellow River[J]. Yellow River, 2019, 41(9): 1-5.]
TEIGENE, WA, DRIG AT, ST DX AR 0 A T S X R 7K g o iy
). %P AL2E, 2007, 29(3): 67-73. [Dong X H, Yao Z J, Chen C
Y. Runoff variation and responses to precipitation in the source re-
gions of the Yellow River[J]. Resources Science, 2007, 29(3): 67—
73.]

Lan C, Zhang Y X, Gao Y H, et al. The impacts of climate change
and land cover/use transition on the hydrology in the upper Yellow
River Basin, China[J]. Journal of Hydrology, 2013, 502: 37-52.
N, Ak, ARV, S FATR DX R K BT RS A B HosE
KT [J). HER 2547, 2007, 62(3): 312-320. [Chang G G, Li L, Zhu
X D, et al. Changes and influencing factors of surface water re-
sources in the source region of the Yellow River|J]. Acta Geograph-
ica Sinica, 2007, 62(3): 312-320.]

WRAR I, J55 55, 5 3CIH, 4F. 2016-2017 A JEK JH VD b7 B
AT AR FRAR ()], BT, 2019, 41(8): 6-9. [Chen J Q, Fan Y
Y, Wu W J, et al. Evolution characteristics of the Yellow River Es-
tuary after interruption of the Yellow River water and sediment
regulation in 2016-2017[J]. Yellow River, 2019, 41(8): 6-9.]

Wik B, A5, JEAT, 5. BT AR YOI 34T B0 i s A i
ZE[J). IPHIIT, 2019, 44(5): 61-67. [Chen S L, Gu S, JiH Y, et

al. Processes of the Yellow River Mouth on new water and sedi-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

ment condition[]]. Journal of Sediment Research, 2019, 44(5): 61—
67.]

R, RENCES, TS, 45 1T 60 48 HOT il /K Vb2 (e 34 K HL
Wi PR 2 20 Hr ()], BEIRARLAE, 2012, 34(6): 1070-1078. [Gao P, Mu
X M, Tian P, et al. The variation trend of streamflow and sediment
flux in the middle reaches of Yellow River over the past 60 years
and the influencing factors[J]. Resources Science, 2012, 34(6):
1070-1078.]

B R AR R S R R AR Rl RN A el A2
FELEL MBI K ARFFE R, 1995, 15(4): 25-32. [Jia S F. Esti-
mation of natural erosion and accelerated erosion of human action
on Loess Plateau: Taking Ansai County as an example[J]. Bulletin
of Soil and Water Conservation, 1995, 15(4): 25-32.]

TRETE, A, A, S AU EA T BT B R ARAR I R A
810 N R BT, 2012, 34(3): 27-29. [Li X Y, Li Z, Yuan H, et
al. Study on natural runoff forecasting of the Yellow River under
future climate change scenarios[J]. Yellow River, 2012, 34(3): 27—
29.]

VRS, 24, SRR, 5. T IR AR A £l K H S M B
SEHERE(]. Bl 4], 2019, 64(27): 2807-2821. [Tang Q H, Lan
C, Su F G, et al. Streamflow change on the Qinghai-Tibet Plateau
and its impacts[J] Chinese Science Bulletin, 2019, 64(27): 2807-
2821.]

Zhao Q D, Ding Y J, Wang J, et al. Projecting climate change im-
pacts on hydrological processes on the Tibetan Plateau with model
calibration against the glacier inventory data and observed stream-
flow[J]. Journal of Hydrology, 2019, 573: 60-81.
KR AT K ) 2 A 2. BT I 25 G B R 2012-2030 4R
[M]. KM : 2 30] 7K F1] HS WAL, 2013, [Yellow River Committee.
Yellow River Basin Comprehensive Planning: 2012— 2030[M].
Zhengzhou: Yellow River Conservancy Press, 2013.]

XM FE, 408, AT Z AR, BT A AT K AT (0] KR 2 iR,
2009, 40(8): 956-961. [Liu X Y, Lian Y, Ke S J. Analysis on wa-
ter demand for ecosystem protection in Yellow River Delta[J]. Jour-
nal of Hydraulic Engineering, 2009, 40(8): 956-961.]

FHRTE, IR NSE, SR, 55 BT AT KON TV A A TR 4 )
REHIF ST RS B 90], 2019, 41(8): 68-75. [Gu Y Z, Xu C L,
Zhang 7 H, et al. Response of fresh water from Yellow River to ma-
rine ecological regulation[]J]. Yellow River, 2019, 41(8): 68-75.]
R, B, AR, S R A AR K TSR B LRI
[J]. AR #2017, 39(3): 61-64. [Si Y, Wang Y J, Ren Z H. A
review of ecological water requirement and ecological reservoir op-
eration in the lower Yellow River{J]. Yellow River, 2017, 39(3):
61-64.]

WL, SRIE . AT K YA A A A BT 5 5 TR .
IR 2447, 2018, 49(9): 1028-1039. [Hu C H, Zhang X M. Sever-
al key questions in the researches of runoff and sediment changes
and trend predictions in the Yellow River|J]. Journal of Hydraulic
Engineering, 2018, 49(9): 1028-1039.]

X IEHE. B TT PR35 AL E 5 (M. N : BT AR H AL, 2009.

hitp://www.resci.cn



36

42 1
[Liu X Y. Study on the Environmental Flow of the Yellow River Research on the Comprehensive Allocation of Water Resources in
[M]. Zhengzhou: Yellow River Conservancy Press, 2009.] South— to— North Water Diversion Project{M]. Beijing: Science
[26] A, TGk BT TR AT K G e HAG S B 2E i, Press, 2013.]
2002, 57(5): 595-602. [Shi W, Wang G Q. Estimation of ecologi- [29] FHEFE, AR, S UA. T i MAAT VE TS K A U A
cal water requirement for the lower Yellow River[]]. Acta Geo- FHEI, 2017, 39(11): 30-33. [Jiang G Q, Wang Y, Jing J. Mini-
graphica Sinica, 2002, 57(5): 595-602.] mum irrigation water requirement for food security in the Yellow
[27] B, SuE, #oim, 5. T WA /KR T rT K River Basin[J]. Yellow River, 2017, 39(11): 30-33.]
LSR5 A5 TS W], K T3 & LA, 2015, 34(3): 96-102. [30] SEZR. fE IR b L 208 S K A 2. o [ 22 B4 o, 2014,
[Bai X, Wu C G, Huang Q, et al. Discussion and analysis on con- (I1): 116=117. [Jia S F. Will the energy base really drink up the
cept and estimation of regulatable water volumes for sediment trans- Yellow River?[]]. China Policy Review, 2014, (11): 116-117.]
port in the upper Yellow River in different water demand scenarios [31] Xiang X Z, Svensson J, Jia S F. Will the energy industry drain the
[J]- Journal of Hydroelectric Engineering, 2015, 34(3): 96-102.] water used for agricultural irrigation in the Yellow River Basin?[]].
[28] I@_i‘ﬁ, M%Tﬂ‘, ARG LT, A T 7K G R KGR TR 2 B BT A International Journal of Water Resources Development, 2017, 33
[M]. b50: Bl iRAt, 2013, [Wang J H, Zhao J S, Li H H, et al. (1): 69-80.

Suggestions for strategic allocation of the Yellow River water
resources under the new situation

JIA Shaofeng', LIANG Yuan'?

(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources

Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The Yellow River Basin plays an important role in China’ s social development and
ecological security. Ecological protection and high-quality development in the Yellow River Basin
have become a significant national strategy, which makes higher requirements on water resources
allocation of the basin. The water allocation should not only help ecological system protection but
also ensure high-quality development. With the impact of climate change and human activities, the
overall runoff of the Yellow River has decreased in recent decades, but it has recovered slightly in
the past several years, and the sediment inflow has decreased significantly compared with the
historical situation. To meet the water demand of high- quality development in the Yellow River
Basin, based on the new situation of runoff and sedimentation and regional water supply and
demand, this article estimated the reserved ecological and sediment transport water on the lower
reaches (8~12 billion m?), alternative water supply of the Yellow River by the South- to- North
Water Diversion Project and seawater utilization (2.5~4.5 billion m?), and water demand for the
development of some of the industries on the upper and middle reaches. Then scenarios of the
Yellow River water resources allocation scheme were designed. To strengthen water resource
security for the strategic development in the Yellow River Basin, it is necessary to improve the
institutional arrangements and regulations of water right transfer and compensation, and explore
the coupling mechanism of water and land spatial adjustments.

Key words: water resources; strategic allocation; new situation; water resource security; Yellow

River Basin
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