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SR, HEOCT KRR L KBRS e, H 280 H R AR mt B s Fir b 44 i o
) —EB 53,

i brd, ARSCRHA T Bk, XFiRE AT 2005—20154F 400k . Tolk . @5l
R 55 M AA 16 AE BB T T R I AT VRIS, IR BRI T 2 R R ZE G . 1
MR [, g5 avidt ek . BT . ARSI A S R B AR B R K T P
JAATIRATIE o i, MUK A Rk K T =l 45 K 3 H il

R0 AW RFS 4 CiTE S

1.1 ARRXER

KA 1T AL = RSP SR P AT, 43 I R PN AR R T, R KR
ERAE, TRAOW, EREK, ZEPYRKE 409 mm, FHPKAIZEA R 1315 mm,
2015 4F NBPK B AT 332 m’, ANEN2EPFEKE 17%, 2ok EDK SERALT 7
JEECHARBIIE T Z— o FA8, SRR T & 2022 4 FRBARIL 5Ti2 sl 2 (24 I 2 —
FLAE 2017 SF b A AR K IR IR TR DI RE IX S A A IR BT S X7, A9 KSR AT 55 T 22
[IE-SiER

J T BT, TE 2015 4EAT LI R A LR |, AR SO K DT = RE B b B
X, HETEER CGEHRARRK . HFPEIX . JREARX . FAERE X MZEH T &X) . 31 E#bX
(Frakdb B BRAREL . BHUREL . g CE . BRIV BEX M ZEILAT LX) AR X (5 RE
ER . R BHRE . WEE . Tl MokE . BHER . RMEMSEALE) . WFk1n]
DIAEH, X=X 3SR EZEFRI, I 53 KR BIER T T/K R b i) 28 22 5 K
AR ) AL

1 RROWI5EEFHRERINR

Table 1 Economic and social development indicators of Zhangjiakou city in 2015

Bzt Mg L X T H X [T 4=
UNERTOIN 91 108 269 469
Wi/ % 85 18 27 36
T AR km? 873 13858 22054 36786
FH/K /10 m’ 15545 16142 62161 93848
Al 7K E 53 /% 37 81 83 75
AR EE/10°7T8 450 212 701 1363
=R %% 3:46:51 34:39:27 23:36: 41 18 : 40 : 42

1.2 K@i
1.2.1 A=K R il

A FEIK R IR P4 R AR, BIRF=AK I (WF.,,) . Bref KRl (WF.) |
T KR (WF..) . BFOK L (WF..) DLEIRSS KRS (WF.), HHEARKT:

WF,,=WF,, +WF, +WF,,+WF,  +WF,, (1)
(1) ARy= K2
RAEY TR — R IS B R A LU bR 2 00T, HEm N RO

L AR IR BOR I T) A5, 225 AT SCHR b Ak o DT A SRR
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Table 2 Calculation coefficient of agricultural water footprint in Zhangjiakou city

VG B FEAUK B i/ (m/kg) YR S FEALLK B i/ (m'/kg)
BN 0.93 LoD 12.56
“BF 1.38 oo B K 5.67
i 1.38 A 221
CES 2.59 FH 5.20
HR 1.20 ar 3.65
ek 1.61 BE 3.55
i 0.10 LGES 1.00
KR 0.68 IR b 3.11

2 ZERAT

2.1 gk 2 i
2005—20154F, sKEF Ol K Eassahn T
1.24%, 393854 71 m* 34 /%) 870655 T m® (K1),

500000 -

\ . . -, 400000 |
S K RN T 186, E SR B
T 0745, HiEEX H 35976 5 m* FFEZE 28449 J1 ', § |
EEMTE KRB BT 5

100000 |

L84, P A S R34 T 3.7 4% HUF M
AN K 23— H e K, H 236460 J7 m’ 3 /il
466935 J m’,

B . ) GRS
AP A SN 2 Frs, BRI 70 1 e WK RS =T e

P, BT 10% EFH2250%, BOMSKEETIKR 1 20052015 43 il ok 2
@Eﬁjﬁﬂ"]kfﬂlﬁj s ii%g{é% H Tﬁjtjj Tﬁﬁ%%é\%ﬁ Fig. 1 Agricultural water footprint in 2005-2015
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Fig. 2 Contribution rate of water footprint of major agricultural products in Zhangjiakou city in 2005-2015
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Fig. 3 Contribution rate of water footprint of major livestock products in Zhangjiakou city in 2005-2015



1386 H % % | % i 35

PR RIS B K R 3 BT R EA RS, HA WK 2 i BTk 3 h 25% E T2 34%, et
T B SRS R AR TR XK R I A R KW B P RO B R L RS A,
DU AT 73% 1 T2 84% 5 I I i DX /K R 3040 e K B4 & P AR U R 26 L A= R
WA, TTERER AT 82% L THZ 89%; HUT M X 42K & 7= Sl K i ARG Y 5, FLALF4%¢
FoE R
2.2 Tl EE S FRAR 55 Ml 7Kk 2 3TE

2005—20154F, REZ T TAbK L FRET 64% (Klda), TEEXFRET 73%, F
Rl B fe b, PR AE = 5 i sk b, TiTiE XRS5 & i, FLZE 2k “ I REsHE”
e, X REARAT ML R OGS A ) B dRe s 300 1 b DX Tl A R 3 — AR, HBEAR
(RHEEARAS s U HB X Tl K 238 R T 55%, 2010 4F J5 B 3K S8 T Talk 7K f b 55 R i
DX, B AKRDE “SeFtEkE. SRR (Kl4b), S 1726 7 m’, Ho U 1
X BTHRR K 53%~58%0 7341, B =25 iR EE , Al g5 Il i & Je o B ok, S8k
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Fig. 4 Water footprint of industries, construction and service industry in Zhangjiakou city in 2005-2015
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Fig. 6 Matching degree of industrial water footprint and GDP in Zhangjiakou city in 2005-2015

Ko MRS, HEEX /0.9 FFbE 1.2, W E#IX i 1.2 FFRE0.4, IR HIIX e 1.1
T8, X EFFEL,
2.4.2 A5 oK R 35 VI FH K &

M3 PR, B TFERAKEAR N &K ERAR T, SEORE ik
P2 AR I AE B K R 0 FU(E R 2.2 BT R 7.4, UEBASGRK R I STERCR R RS . A
R Xk, THE DR ™ K R 38 5 /K 2 e — B AR, 2005 453 /K 2 5 = #
I T AR KR, X ] R P R T X A SO IR R IR 72%, THAE T 2K,
U E 3 XA = K e SHEBE K Z Fe 3.2 e ETFE 2101, B, 0RO E4%
BME) R TSR IX, A RTERH, S TR, ARSI T T
TEBAR, VEBE KA o IR H XA ™ oK 2l SR K 2 L 2.1 A=
4.7, ARSI T S R 30 1 L ke oK

£3 20052015 FERFROATR=mAKBIBEEBRRAKE

Table 3 Water footprint of agricultural products and irrigation water consumption in Zhangjiakou city in 2005-2015

Ay A Mg W W i
2005 4F A5 KR E/10° m? 8951 52210 113821 174982
HE /K /10° m’ 9323 16202 55446 80971
A7 KR IS R K 22 T 1.0 32 2.1 22
20104F A7 K 2 25/10° m? 13046 68491 151968 233505
TR /10 m? 7185 18529 53096 78810
A7 K RIS R K R T 1.8 3.7 2.9 3.0
20154F A7 K /10° m? 12606 247936 232207 492749
TR /10' m? 5687 11744 49449 66880
A7 KL IR SR K 22 T 22 21.1 47 7.4

2.4.3 NG AKE T

FEAPTR, 2005—20154F, WHUERAIATE AL H 113 L/AKIEE TFRE291 L,
LA R A TG KRB AEREAE 38 Lid 24y, T R R A ATEAKZLE RS9 Ld T
M2 57 L/d, BT WSS RILEIRE RS . SR L, hHE X R R K R
W— e, WEHX — A,

3 8

2015 45K Lol S K #E Rl 64185 T m®, 4% FHEE SA Rz 2 b9t = 9,
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Fz4 20052015 FHKFKOH A ETFKRBIT

Table 4 Per capita domestic water footprint in Zhangjiakou city in 2005-2015 (L/d)
A0y N IS 1 WU ES]
2005 IR R 145 44 84 113
LI IR 52 27 41 37
URENRHEN 128 29 49 59
2010 WHUE R 103 36 58 77
AR R 42 29 42 38
A R R 93 30 45 51
2015 W R 94 103 85 91
AT i R 71 30 39 38
A R 91 43 52 57

B 2% s iAok, 43 K FUBIAR /N SRMTAR SC% B UK G & B, 20052015 4F,
B KR 5 RO A 338 1 H IR A TE 40% L) |, HATHBAZIRIXEL, Frefke
B R . B, BRI KA S EE 2 EM, o] DU SRR S . AR
B OS5 R Bom TS, FBRARE F= MoK Rl ™, 54h, T S e 5 B R AU
J7L ORI R ARG, KRR T, BDXT R AR SRR, (H AT 73%
() S SRR RIEIN b IX, THEEXAN S 1% 32 TR AT DUl K Pe it . 22 I ECh 52 H Y
i, WDHERE K, $ETHEOK R, JUHEAE TR R T HX

AFO ARSI R T oK 25/, TR RIABR . Tk 7, @il R &% 5
P B KA A 0, 7K R I T 22 2005 4E 19 36%, Tk 3%, (HRT 4R TR
T 13071 5, J5HAE R FRE T 3205 77 m?, Ui W I R T By SEAAR K T AR Y 45 ]
RGN R, 1R T B S K B IR OB A T 2R, BN [R)ER  I] RR
MRMGEEA L 7= iz S S5 28T [ AR /K R R, FEDCIERE -, DA S, ST
b AR SR A

SRA T AE 2015 4R S T EF5T 3R A (GRS 0T F23R X B /K SEA T B K
R 2E), (AL 4, 2015 4EM5KSE T AT Hb X IR fa BRI 7K 2 385 43 1)
9103 L/AFI85 Lid, HZEE THEXE 4 Lid, Wik, BT HE S FIWMX LM
R, AT e R A 1 KR L

4 4iig

BT ACRBHLE, ARSCR2005—2015 A5k Z gl . Tk S5 TR 2 54T T 1
MAZIE, ZEATEMN T =5\l GDP 5 /K B8 PR DT T 7K S K 3E 8 7K A5 4l K R 308 1l 56 2
E, IEATERI TRRe T KBEE Y 2R R Zs BRI  . FEEE R

(1) AeMbsK 2375y 393854 J7 m* #4111 22 870655 J1 m’, Horpr, 7= S sk b 1 5 7
i, A 44 1 56N 5T 1 43, ERERERE R AR S K R R ) FEEE KB T,
HFRAE P AEI EHIIX

(2) Tk 3 H 25561 77 m* FREZE 9285 7 m®, TREIX TR B feble; ALK 2
AT Tk KRB 1%~4% 5 ARG5S\ AK R 571 77 m’ B2 1436 T m®, EEETTHE
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(3) S B AR TR AR Mg A, /19727 7 m* HE N & 9816 7 m’, Hidr, i X
AT 1011 m?, IR X i N T 574 05 m* A1 527 J m’

(4) 20154ERF, TTEEX AR AL BRI T2 miE K, 8 kS5 amiFy
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Abstract: The per capita water resources of Zhangjiakou city in 2015 was only 332 m’, or less
than 17% of the national level, even below the internationally recognized extreme water
shortage standard of 500 m’ per capita. Therefore, water shortage has become one of the major
factors restricting the sustainable development of the city. In this paper, we divide Zhangjiakou
into three geographical regions: the municipal district, the Bashang area and the Baxia area. On
this basis, the water footprint account method is used to calculate the water footprint of the
agricultural, industrial, construction, service and domestic sectors of the study city and its three
subregions in 2005-2015. Then, the matching levels between water footprint and economic
benefits in different regions and sectors are analyzed, and its spatial and temporal differences
are discussed in detail. The results show that: (1) Potato cultivation became the main driving
factor for the rapid increase of agricultural water footprint in Zhangjiakou city. The
contribution rate of potato to agricultural water footprint increased from 10% to 50%, thus
potato became the dominant crop, which was mainly planted in the Bashang area. (2) The
industrial water footprint decreased by 64%, and the municipal district experienced the fastest
decline; the water footprint of construction industry accounted for only 1%-4% of the industrial
water footprint; the water footprint of service industry increased from 5.71 million m’ to 14.36
million m’. The municipal district witnessed the largest rise. (3) It is recommended that
Zhangjiakou should continue to adjust the planting structure, maximize the use of precipitation,
and reduce irrigation water; establish a water-related input-output table in the industrial sector,
and plan the industrial structure and layout of the industry within the goal of saving water.

Keywords: water footprint; industrial sector; matching degree; economic benefits; Zhangjiakou



