34 B2 KOwOBORP 2018 43
Vol. 34 No. 2 WATER RESOURCES PROTECTION Mar. 2018

DOI:10. 3880/j. issn. 1004 - 6933. 2018. 02. 05

HORTEHLDE VTR A K S R 5

EHH GRE, A

(1. dEstpolloRes HARGR I X220t dEat 1000835
2. M RHERA ARG RL S TR B, )R BRIl 518055)

WE AR REFEBRX (2 ANALET N ARET) AR B RLLBERE, RAZ Z AKX L5 CROPWAT
BAFAE A A iR, 0T 2014 FREZEWR T B REYG AT KRITE, EREW. D EAEK
MERPEREEIZABEARRTEAZ, EREEANERNEZAGKREAH ;2014 FRAEEZWR £
TR A B0 K ORAE A 437.03 x 10°m’ | 2o 4K BiE A 137.71 x 10° m’ , 35 K 2 iF A 176.03 x
10° m*, R KR AT A 123.30 x 10° m’ ; A R E X £ 2R AEH S0g & F R BT R AR ERE, &
M PRE HRIR A b R R 69 2B RAEM A F R ETR K, KT RIAIEG ZEWHEK

R AR AT 4K TR K RAEY s R AR H MR

FESEETV213.4,5271  XEAFRIEED:A SCERE 1004 -6933(2018)02 - 0022 -06

Study on water footprint of main crop production in Jing-Jin-Ji Region

WANG Qingin', LIU Junguo'’, ZHAO Dandan'
(1. School of Nature Conservation, Beijing Forestry University, Beijing 100083, China;

2. School of Environmental Science and Engineering , Southern University of

Science and Technology, Shenzhen 518055, China)

Abstract; Based on the water footprint theory of crop production, we analyzed the water footprint of main crop
production in 13 Jing-Jin-Ji regions (2 municipalities and 11 prefecture-level cities) in 2014. Meteorological and
agricultural basic data was analyzed by combing the Penman equation with CROPWAT software. The results showed
that; the water requirement of wheat in the whole growth period was mainly blue water footprint, but green water for
maize in this area; The total water footprint for five crops production in the Jing-Jin-Ji Region in 2014 was 437. 03
billion m®, of which green water footprint was 137. 71 billionm’ , blue water footprint was 176. 03 billionm’ and grey
water footprint was 123. 30 billion m®; In terms of the spatial distribution of the total water footprint of these five
crops in the Jing-Jin-Ji Region, we found that the main crop production of Cangzhou, Baoding, Handan, and

Shijiazhuang major contribution to water footprint.

Key words: water footprint; green water; blue water; grey water; crop; Jing-Jin-Ji Region
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1 204 EFRERMRFIEREYERAE EUERENERE mm
INFZ Tk KH A Hie
H X
E, Ey Iy E, Ey Iy E, Ey Iy E, Ey Iy E, Ey In
Jei 570.2  65.1  505.1 408.3 293.7 114.6 358.3 287.0 71.3 551.7 361.8 189.9 734.8 384.5 350.3
K@ 602.0 83.9 518.1 409.7 264.3 145.4 357.4 231.4 126.0 561.7 315.6 246.1 755.0 366.3 388.7
HFE 431.1 71.3 359.8 316.5 186.3 130.2 285.7 126.6 159.1 443.9 167.8 276.1 580.7 245.3 335.4
FEL] 499.6  93.6  406.0 347.4 312.1  35.3 303.7 243.2 60.5 482.6 325.6 157.0 640.9 412.2 228.7
#ZE 405.6 120.8 284.8 342.2 188.1 154.1 284.8 135.2 149.6 420.2 228.2 192.0 576.9 297.9 279.0
[IBHE  545.9 106.7  439.2 348.6 274.7 73.9 310.3 205.5 104.8 499.2 277.1 222.1 661.3 373.4 288.0
& 474.8  78.9  395.9  326.7 211.1 115.6 291.7 157.4 134.3 458.8 221.5 237.3 605.0 294.0 311.0
{52 496.0 88.2 407.8 353.7 278.1 75.6 316.5 195.3 121.2 498.5 242.6 255.9 655.6 347.0 308.6
RO 612.6  79.1 533.5 450.1 228.0 222.1 394.2 170.5 223.7 594.8 255.2 339.6 805.6 330.1 475.5
K 484.4 108.8 375.6  357.2  290.1 67.1 309.3 233.3 76.0 464.4 352.9 111.5 628.0 434.1 193.9
WM 629.9 103.5 526.4 431.5 215.9 215.6 370.8 183.4 187.4 585.9 266.6 319.3 795.3 315.8 479.5
BEdi  485.4  87.1 398.3 354.1 237.8 116.3 312.4 199.0 113.4 486.0 274.6 211.4 644.1 333.3 310.8
Mk 475.2 108.5 366.7 335.8 206.9 128.9 295.9 186.1 109.8 471.2 237.1 234.1 626.3 284.1 342.2
Bt 516.4  92.0  424.4 367.8 245.2 122.7 322.4 196.5 125.9 501.5 271.3 230.2 670.0 339.8 330.1
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INEE /S KE e iy
Hb X
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Fet 0.83 5.13 5.36 2.95 0.18 0.10 0.04 0.03 1.11 1.17
GFRE 2.67 13.46 6.28 4.39 0.19 0.24 0.90 1.48 0.26 0.35
JEL 0.99 4.31 8.93 1.01 0.28 0.07 2.53 1.22 0.97 0.54
Y 0.04 0.09 1.80 1.48 0.08 0.09 0.43 0.36 0.05 0.05
S8 4.01 16.52 9.33 2.51 0.19 0.10 0.93 0.75 3.65 2.81
wa 2.68 13.46 6.91 3.78 0.15 0.13 0.78 0.84 4.72 5.00
fisE 3.47 16.02 12.88 3.50 0.20 0.12 1.64 1.73 0.70 0.62
&4 — — 4.03 3.93 0.21 0.27 0.02 0.02 — —
ARl — — 5.54 1.28 0.18 0.06 0.01 0.00 — —
vl 3.96 20.16 10.08 10.07 0.42 0.43 0.72 0.86 3.12 4.73
[E8% 0.65 2.96 5.05 2.47 0.21 0.12 0.36 0.28 0.92 0.86
MK 3.09 10.44 6.00 3.74 0.11 0.07 0.59 0.58 3.34 4.02
At 22.55 103.75 84.79 42.12 2.52 1.82 9.02 8.19 18.82 20.15
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FNE K T B /N 518 30 x 10 m® 1 96 x 10*m’
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(i) i, DX A R 0 1 A 0 2 R P 4 DR O ) 3 304
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HHEZ R SRR RN
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HUEHH X F ZARAE Y IR R 25 R L2 3
M3 BT, 2014 AR TS M XA A A 7 KK 2
A 123.30 x 10%m* , Horpofy 52 FE RO 2 38 e K

19.53 x 10°m’ , 3K R AK R 3 /A 3.59 x 10°m
FRAK R 5 RN Bt FH i A AE B R, Bl — b
DX ) RS it FH o A, IR /K R il K
£3 2014 FRUEE S MK TGRSR AN R K B i
ARME AR FOKEE/  SpE AR R

Mol =/t =/t 108 m? iﬂ_]}/(m3 . hm_z)
4t 53678  3972.2 3.97 2025.6
FH: 106000  7844.0 7.84 1637.6
FHHEFE 263900 19528.6 19.53 1942.9
FE 167155  12369.5 12.37 1537.8
ZEE 50622  3746.0 3.75 1701.6
JHis ¥ 193487 14318.0 14.32 1351.8

& 140235 10377.4 10.38 1018.4
R 222653 16476.3 16.48 1354.6
KFO 48536 3591.7 3.59 509.2

A 54876  4060.8 4.06 1045.2
1N 158667 11741.4 11.74 1037.8
5 94238  6973.6 6.97 1459.4
fiik 112213 8303.8 8.30 983.5
it 1666260 123303.2 123.30 1291.6
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2014 4F mUHEH A L X BAR MR Y B A R K R
UL 2, HIE 2 WD, 2014 AF RS M X R AR
VEW A7 7K L 30 O 437. 04 x 10°m®, 47k 2
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= R SR ST
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= LKL
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=40
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230
N
H

[393
S
T
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(=}
T

At st REEAN LA 43 501 o R AN BB XS A
KB 2. 1% 5.7% F192.2% .,

SUHREL A M X AR AR AR 7 K R I R 2
ST v N b X 32 AR VR W R A 7 KO T A R
h66.29 x 10°m* | Z& 5L 1 Ml X 3 B 1R 4 Ak e
I /N R 8,23 x 10°m® . 76 JH b X 15 /K A2 38
B KN 36.25 x 10°m* 5 AR AR 15 /K L 708 Fe /N L X
1,34 x 108 m’, 55 Hb XY 4 0K R 5 xR
18. 88 x 10°m” | |5 H s 2 Pk JE i 32.9% ; 5 5L
53 X SR K L3 fe /A 2. 41 x 10°m* . 4 K EJK
IR A A 19,53 x 10°m?, (5 H B AR P2 K 2 i
9 39.3% ;3K 5 1 KK R 5/ R 3.59 x 10°m?
H7 H A P KO Y 29. 8%

OB AP0 LR T) Fe = W S ¥ EY | LSt I A 6 T N
9 54. 7% , RAE X 7K T H AR PR I
HI/NN 12, 1% o 7R X 48K 50 5 A =
TR L e KR 51.5% |, Z8 5L 5 b IX 2R /K 2 b
A R AR K W L /N R 29.3% o BRI
S G W = N S E S I = N
45.5% , 7EAE I DX K R T 7 A 7 KR T Y L
TR/ 17.7% .

3.5 FEEESHMRIFIEREDEFKRITEEER

UL A X R LR AR A K R T A A JR)
YA ULIE 3 He R 3 AT, SR H X A VR ) i A
K 30 P R 1 b 2 R T ) R B, K R i B
SE/D 5 BN ERs Ra RR A I  AR VR
WK TS 5 T 4R K 2 3 AR OK 2 3, JE 5 VRS

0
F1 R 28 5 I 1 AR AE P K R 308 K F W K R 3 o
HIX MR AR M Y &K R 75 f K, 2446 18 x 10° m?
B2 2014 EERE SR £ EREY S 4 Pk B i Ph b, R dbnt Z8 8 B 2K il i /N, S 7E S
} } )

KRR/ (10°°)
0~ 4.5
45~ T.5
7.5~ 110
. 11.0~16.0
16,0~ 20.0

WK/ (107 )
0~2.5

KARAE/ (10'm)
. 0~50

2.5~ 5.0 5.0 ~ 9.0

5.0~ 10.0 9.0 ~11.0
I 10.0 ~ 25.0 1.0 ~ 15.0
I 25.0 ~40.0 I 15.0 ~ 20.0

(a) GUKEML

(b) WK 2k

(d) oK 2k
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x 10°m’ DL o ) 3 X0 5 7K AL 58 85 A, HIHRR L
£ MK AR IR E 0 K R 22 BN, B AR
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c. R IX RIEYEE LRk L3 i e AL 2
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