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Abstract: “Jiziwan” section is a key node in the Yellow River Watershed, where is a key area for realizing the rise of the
central and western regions, and it is also a strategic functional region for the ecological environment protection and high-
quality development of the Yellow River Watershed. However, water shortage in this region has become the biggest
bottleneck restricting the economic and social development. From the physical water on the production side and the virtual

water on the consumption side, we used the input-output model to analyze the water consumption, structural changes,
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inflow and outflow characteristics of 18 cities in the “Jiziwan” area, in addition, we put forward the key points of water
saving and the suggestions for industrial water supply adjustment in this region. (1) The virtual water consumption in the
“Jiziwan” area increased from 64.9 billion m® in 2007 to 77.8 billion m® in 2017 with increase of 20% , but the entity water
consumption only changed —0.04% , and the growth types of virtual water in different cities were quite different. (2) The
ratio of entity/virtual water in 18 cities dropped from 41.7% in 2007 to 34.8% in 2017, and water resource utilization
efficiency has gradually improved; the industry with the highest water consumption was agriculture, and the higher virtual
water industry were manufacture and agriculture. The consumption of entity water and virtual water in the service industry
has increased sharply in this period. (3) The inflow of virtual water in 18 cities has increased significantly, but the virtual
water outflowing was still mainly in this area. The outflow of virtual water from the manufacturing industry in 18 cities was
above 18.9 billion m®, and the inflow was less than 10.9 billion m’. It showed that the manufacturing industry had higher
comparative advantages in “Jiziwan” area. (4) Bayannur, Zhongwei, Wuzhong, Shizuishan and Baiyin in “Jiziwan” region
were the key cities for water-saving. In these cities, the agriculture water consumption was larger and the output is lower
than other industries, and the agriculture was the focus of water-saving. The manufacturing industries of Ordos, Baotou,
Shizuishan and Wuhai had the comparative advantages to others. The agricultural water use coefficient of Bayannur was
much higher than the average value of 18 cities, and agricultural water use needs to be strictly controlled. It is necessary for
Ordos, Baotou, Shizuishan, Wuhai and Bayannur to tilt the water supply to the local advantageous industries,

manufacturing and service industries, and improve their comparative advantages.

Key Words: “Jiziwan” urban agglomeration of Yellow River Watershed ; input-output model; virtual water; entity water;

water use coefficient
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Fig.1 The location of 18 cities in Jiziwan section of Yellow River Basin
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Table 1 The combination relationship of sector and industry classification in input-output table
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Fig.2 The virtual water consumption of 18 cities in Jiziwan section of Yellow River Basin
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Fig.3 The entity water consumption inl8 cities in Jiziwan section of Yellow River Basin
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Fig.4 The ratio of entity water consumption/virtual water consumption about 18 cities in “Jiziwan” section of Yellow River Basin
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Fig.5 The entity and virtual consumption in 7 different industrial sectors among 18 cities in Jiziwan section of Yellow River Basin
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Fig.6 The flow of virtual water in different sectors
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Fig.7 The flow of virtual water in different cities
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PUKTEFERL 3 LN 55.9 12 m* [37.4 42 m® 24 42 m*, 435015 45 7 BB UK S FE L i 1Y) 37.4% 32.4% 93.5%,
ARG B P H HE AR B AT, G A W L 35 M R Bl K i 2 v T 2 b S i (R P R
FEMY SRR HEAIARAIG , 2 B0 32 11 ol i K 8 5URI FH AR i (AR AE B DR AR T ] R 4RLV i 1 2 17.3
¢ m® FIS TR T 15.5 42 w’ FISEAROK , b7 SEAOK R Y 31.4% , PRI 048 20 22 9 ) AR HH AR AR 77 i A
AR RO MK BRI T RAR HEZ YRS 3 SRR K FH K FR R A A A T T 3R B R ADLK [ oA U Y
T, bR REZE 2 T SE AR OK B BRI E IR T AL, 4390 59.4% (41.6% ;3 T ARME R AR Y
11.1% .8.9% 14.9% , SAMVAR L, Rl il 3k RS LAE R 3 B PE3A 7, 3 3580177 o 2 b 5™
73.7% .76.3% 68% , iX 3 TR AEK L™ H LML EBT T8 i UK i AR 2 7K IR M, HH [ B Al 58
AIK i He A ARG AT 17 B4 FH K R v 0 72l SCA 224 il = B () 28 % S 43 S Rh SE AR 5 B HUK B A A IR
T R TP B DX 3 7 0 R 28 4, i a2 b 28 B 1 v T i R
F2 BEERGRDRR EHLMAET S HHKEN

Table 2 Water structure of Bayannur, Zhongwei, Wuzhong, Shizuishan and Baiyin

it H i

Trems Sections U Z R T LY AL F
A HBIT K £k 47.520 11.581 16.143 9.793 8.143
Entity water/ (x108m®) KAl 0.029 0.011 0.005 0.017 0.109
il Ml 0.261 0.244 0.285 0.675 0.530
Re TR LRl 0.660 0.164 0.169 0.173 0.213
A 0.082 0.060 0.096 0.098 0.037
3 K s E 0.010 0.004 0.002 0.003 0.001
R 55\l 0.868 0.686 0.673 0.917 0.853
Bt 49.430 12.751 17.374 11.676 9.887
AR gl 252.575 107.294 97.033 22.310 52.770
Total output/ ( x10°JG) SR 22.263 4.237 5.089 10.221 104.598
B4 165.410 148.788 447.568 655.154 470.768
REJRAL R 150.436 50.992 135.776 85.992 65.759
Al 230.111 142.471 291.601 154.993 103.029
32 % R FL A 111.954 41.913 30.315 18.869 31.370
JIR 552l 695.819 219.452 277.161 195.654 399.793
Mt 1628.569 715.146 1284.542 1143.193 1228.088

&3 SMREWH . BL AW BERR SE MK ERIER 8 TEAMKRINEN

Table 3 Virtual water flow structure in Ordos, Baotou, Shizuishan, Bayannaoer, Wuhai, Yulin, Yan’an and Weinan

H ] WREE Wk GWL EENE  GE TS i
Items Sections
FERUK I el 5.769 2.541 0.964 17.347 0.352 -7.205 -5.739 -4.061
Net outflow of virtual KAl 7.931 0.381 -0.010 0.060 0.183 -0.664 -1.262 -0.383
water /(x10%m?) T 23.528 17.793 22.460 1.510 11.655 -5.886 -2.922 -5.579
REURAERL Y -0.188 -0.233 -1.385 0.046 0.048 -14.583 -9.953 -8.958
HH 1.315 1.849 -0.157 0.409 1.357 0.204 0.016 0.557
B IR LY 0.218 0.102 0.000 0.032 0.058 -0.040 -0.020 -0.022
&34 0.933 -0.133 -0.203 0.222 0.470 -0.398 -0.466 -0.209
it 39.505 22.299 21.669 19.627 14.122 -28.573 -20.345 -18.655
AR Jelk 45.186 41.267 22.310 252.575 2.235 560.137 328.303 694.923
Total output/ b 2227.943 225.286 10.221 22.263 37.531 1108.159  1192.891 583.454
(x10%70) il 1462.078  2715.807 655.154 165.410 530.049 1181.402 485.126 1217.922
RETR AL 385.601 348.621 85.992 150.436 140.019 242.507 157.735 133.899
I 444207 1248.146 154.993 230.111 368.002 355.223 301.838 570.330
S FREE L 490.866 460.149 18.869 111.954 101.477 172.817 88.135 88.415
17834 1375.448  1330.454 195.654 695.819 289.062 1430.888 1134.649 1362.540
Mgt 6431.328  6369.729  1143.193 1628.569  1468.376 5051.133  3688.678 4651.482
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ARSCA T T B LA LK 5 R RUK AR TR 56 R DL AT R S 4 R R S B LUR
FELE,

(1) 7€ 2007—2017 4, “ JLFA ™ K35k 18 AT 1 B HU/K S 20% , 1B SR K B B LR K R R T2
[FFAE R 2 25 57 . % Abk T DM B3R GBI IR Ty L R 8 AT kB ADL/K i B S A K 184 i 1
By M EWUR ALk PPANEE A TS AT R ADUK O S8 Bl S A 7K R /N T AR A Ll BRI R
IRZMT 22N S AT SRR B/, KEADUK T 3

(2) “ L5 18 Il T SEAA K (5 EEK 59 L] 1 2007 4E 41.7% F 23 2017 4E 1 34.8% , K %2 5 F) F &%
RIEBAARE . AOWAESL AR AR KT Al A SRR B & LB B SR 2007 4FAY 81.4% T FE] 2017 4R
78.6% , AN ARSR HATE = (5 /KW 1 o 2007—2017 4F, RSG5 Ml S AA /K R 407K T Sl 384, 4300 79.19% 11
70.4% , PR T RIGK AL PAEST T, il b B RK TR R P SEoK R AR 420

(3) WA/ 3l A0 £ BE R TR, R ADL/K IR A i 085 4 I S, (H 38 R TH 52 R /K v 0 IR 2, 2007 4F—
2017 4% i B FERUKOZ A 1.4—2.8 A%, B H Bk H X 4DUK SN ) L [R] Rra

(4) BEFIR L R AW IR AR T S AN 7K B8 TR RCREA, mTVE A A I — B st [i] 15 7K
(1 EBXF G5 A IRTT AR K R E R, 7= AR, A5 1K I s SRR 20T Ak AW L | i kR
LK E i S ot AR 1T R s ol 2 24 4t 4 P 3 M 5 B 2 Y R R AR/ K A H e e AR T T R A 1 224 i I 3
Tl |11 AR B0 5 K =l |4 O 8L Q[ o= 1 R = T (18l s Sl P £ S S R 2207 17,9 1o

X FHEE B X, T 32 FAR NS AR S 25 S R AR IR, SEUAOK R R A7 A LR, IR 1 7KOR
FIRETCR AT, T R LA K T RE A R BB T AL AR 12 X A HE B3 i 72l 33 b He s 4 AR 3003 1 9
AT FEE N K L DX A K RV HE R S I X T 7, SO R R AEFE KB L ek b o T IX 8K R IR
(A BRI, WA R A 7= M R ST AR 7K RIS 2 0 B4 R ADL7K , DA I PR U DX 3R 28 55 R K G VR ) s R
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