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Abstract: Water shortage is one of the important bottlenecks restrict ing the coordination and sustainable development of the Bet
jing T ianjir H ebei region. In order to clearly describe the water demand characteristics of different crops in the region, this pa
per discussed the spatial temporal characteristics and influencing factors of the blue, green, and grey water footprints ( WF) of
main crops based on crop acreage, yield data, and daily meteorological data of 24 meteorological stations during the period of
2000 2015. Results showed that the annual average total WF per unit mass of wheat, corn, soybean, oilseeds, grains, cotton and
vegetables during 2000-2015 were 1 784 2 m3/t,1 564 2 m*/ t,4 386 6 m3/t,3 427 5m3/t,2032 m*/t,9574.1 m*/t,and 152
m®/ t respectively. T he annual average blue, green and grey WF were 21 16 billion m?3, 16 48 billion m? and 32 14 bhillion m? re
spectively. From 2000 to 2015, the proportions of blue, green and grey WF in total WF respectively showed a tendency of de
creasing, increasing, and first increasing then decreasing. T here w as less distribution of WF in the northwest and north of the re

gion and more distribution in the south, southeast and middle of the region. Among the factors influencing the total WF, the first
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and the fifth principal components were nitrogen application and crop acreage; the second principal component was the thermo

dynamic and kinetic factors; and the third and fourth principal com ponents were both moisture factors.
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Tab.1 Water footprint per unit mass of main crops in Beijing T ian jir H ebei during 2006 2015 m3/t
1E®) N ESPN % ik WUEHER) PR KE

FAAL BT R K R 712.7 282.5 33.3 2836.7 771 622.4 861. 4
BT 5 2R K R 196 420. 4 29.3 2703.2 909. 5 426. 1 1168.4
LT R AR R 875.5 861.3 89. 4 4034.2 1747 983.5 2 356.8
B i K R R 1784.2 1564.2 152 9574.1 3427.5 2032 4 386.6
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T, VAR AR B e, e B K A Fig. 1 Interannual variation of water footprint per unit mass of

1%, TR EHR B Ve W (o7 T A P B0 3 o e Mk i /K 2% crops in Beijing Tianjir H ebei during 2000- 2015
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Fig. 2 Spatial distribution of water footprint per unit mass of main crops in Beijing Tianjirr Hebei during 2006 2015
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2 2000- 2015
Tab.2 Water footprint of main crops in Beijing- Tianjir H ebei

during 2000-2015

1EY) NEOER HZE M WE B K=
WK R/ AL m3
GOKRT/ iz m® 27 749 20.8 19.6 13.4 3.3 5.8
TRIK R ZE) 42, m3

99.3 48.2 23.4 20 11.4 4.8 4.6

128.8 164.6 69.5 30.9 27.7 8.1 12.6

WK ELE(%)  38.9 16.8 20.6 28.4 21.7 29.6 20.0
SKFT (%)  10.6 26.0 18.3 27.8 25.5 20.4 25.2
KKFTd (%)  50.5 57.2 61.1 43.8 52.8 50.0 54.8

FAEY) 2000~ 2015 4[] K 2 247 40 0L 3.
INFZ K R IZE 2000- 2003 4 [8] 2% 42 K B3,
MG Ab T r R SR &S B AR R RN . B 38
KRR R b 5, b AR KR SR D0 2 K
JERREE N BRIAS A e S . K L oRHME A RS
KR 70 U I HH R R ) T B A, X R AR 5 X
SR b LA A ) TP R R YRR /b R KA ) P e T
FEUMN T e AR ¥E 8% FH /K 75 =K % U0 A %, i B e o ok
VA 5 KR BEAE — 2 FE P b AT DA SR X delfe ol
HKIE 7.

2.2.2 1EH R KRR A A AL

F 3 RW 2000- 2015 4 ) 0 3 X A0k
JEITEHEARAL 5 A0 I SIRAS, RN I 3R A R
FRE 77X, BRI S50 i A 4k, (B /R P8t A A1

3 2000~ 2015

Fig.3 Interannual variation of water footprint of crops in
Beijing T ian jirr H ebei during 20006 2015
HEAE R R, 7B A K 7K EHE B, 1L AE oK
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ARG, WK R T &S, oK el 2
Fha$h, 1X 5 HRAE  FEA K 5 FH R 25y #E K 1B
LT AR ek | EWRE 7R SR BIC B T K M A T AR
WA SRR EEFT &7 LA R B IR % D) AR
Ko 2000- 2002 FEIE L =T B BN K
SR AT o BRI AR, e 2002 4K 2 AT 5 L
B R 19. 1%, WK EIABFT 5 HR 36. 7%, T
78 L R/K BN 2008 4E, 48K 2 28 fT 5 Ee
Ik ] 28 9%, WK 2N 25 9% , BRI h 4R UK
JEETE X IR B 2B P P A . KOKE
IR I Je TS T B A, 5 X I i &=

AR R V)

3 2000- 2015
Tab.3 Water footprint of agriculture in Beijing T ianjir Hebei region during 2000- 2015
e KR/ AL m3 TR IR (% )
K2 WK 2 18 WK R SK R HOKHE WAKE T IKKHE 53 E
2000 142.9 259. 4 321.7 724.0 19.7 35.8 44. 4
2001 134. 1 254.8 294.5 683. 4 19.6 37.3 43.1
2002 126. 8 243.7 293.4 663.9 19.1 36.7 44,2
2003 158.5 163. 1 292.8 614.5 25 8 26.5 47.7
2004 195.9 162. 3 297. 6 655.9 29.9 24.7 45.4
2005 164.9 226.7 313.5 705. 0 23.4 32.1 44.5
2006 141.3 234.7 314.6 690. 5 20.5 34.0 45.6
2007 167.0 221.2 325.1 713.3 23. 4 31.0 45.6
2008 197.2 176. 4 308. 6 682.2 28.9 25.9 45.2
2009 180. 4 219.0 322.2 721.6 25.0 30. 4 44.7
2010 176.3 200. 4 362.7 739.5 23.8 27.1 49.0
2011 169. 4 216.3 342.9 728.7 23.2 29.7 47.1
2012 189. 8 186. 8 342.7 719.3 26. 4 26.0 47.6
2013 191. 8 173.8 341.7 707.3 27.1 24.6 48.3
2014 147.2 225.7 339.4 712.3 20.7 31.7 47.7
2015 153. 4 221.8 329.6 704.9 21.8 31.5 46. 8
EZS S0 164. 8 211.6 321.4 697.9 23.6 30.3 46.0
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4
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PR DXk, A SR AL B T S e VR X LK)l
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ONAG FEAT ZRFE U M JBEF 1Ly R H B 2R BT, o AN
BIRBHBIX, s 4 B B BRI NIE MK KL
B KT 6 12 m®, IR KL I3V DB IX 3805 A 7K K
1 PR R EEEE L 30, 74 AL 56 AT SR 3 X, i e
T TEE AR ALK KR /N 0 342 m? s
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Fig.4 Spatial distribution of water footprint in Beijing Tianjir H ebei region
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FE R, A SCHEH T 14 AMR T A3m AU &
FEAS NEE VK KB TR RRTE AN B SE LR R4
ORI AR 1 TR AN P 29/ 0 R KGR P4 7K
VR SR RIR R ; FR/K &), B SPSS B4 i 3=
Ay T, BAR A IR S IR SR 24] . & AN E T
F B B RN (7] L T S8 B A 3 B K2 =7,
F Ik SRR S B SR AR R4 R 4 R TTE R,
UL IR BT 54 R Bk STk A B 82 6%,

BIEHL 5 AN E R L RE 5T 14 AR 7
82. 6% M5 B HEAT LS, 7P > 3 a4 47 113 8
HRMIL 57 4% .

BT R & R AR AR B R EE A 2, SO
KH 5 2 B KB A8 Jie % %:( Varimax) #E47T K T Jig
FEAPY AEREANR T AT B e R A H b,
b fET AL 0 IR 10 e o 3R 5 N ek B a) R

5 RPHE — FEROIE X4.X1.X8.X5.X3 %%
R~ B B A2, far BB PR AR, 2 — R
AR B R ZR 40 ) it P & 5 oK B
K2R/ 22 1 R THD AR, A 52 ) X3 4R 7K 328 A
B FEREE, HIYRIEMXK; X9.X10.X11, X12
8 KI5 88— o AR O A3, far B0 1B ARk

4
Tab.4 Eigenvalues and squared loadings of the principal components
% 1 2 3 4 5 6 7 8 9 10 11 12 13 14
it 4.71 3.32 1.41 1.11 1.02 0.71 0.51 0.37 0.30 0.21 0.17 0.10 0.07 0.00
g%% T ZETTHRZE (% ) 33.6 23.7 10.1 7.9 7.3 50 3.6 26 21 1.5 1.2 0.7 05 0.0

RATTRE (%) 33.6 57.4 67.5 5.4

82.6 87.7 91.3 94.0 96.1

97.5 98.8 99.5 100 100
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5
Tab.5 Rotated component matrix
X1 X2 X3 X4 X5 X6 X8 X9 X10 X11 X12 X13 X14
1 0.93 0.41 0.76 0.94 0.84 0.21 0. 47 0.86 - 0.05 0.1 0.12 0.08 -10.03 0.06
2 0.12 -0.33 0.38 0.04 -0.13 -0.08 -0.02 -0.06 -0.8 0.86 -0.8 0.72 0.07 0.41

3 0.05 0.06 0.32 0.05 0.08 0.05 0.57

-0.08 -0.04 0.4 0.32 0.65 0. 88 0.2

4 0.13 0.59 -10.18 0.06 0.07

-0.04 -0.24

0.15 0.08 0 -0.26 0.13 0.27 0.74

5 0.11  -0.02 0.18 0.08 -0.09 0.93

-0.31

0.15 -0.01 -0.1 0.03 -0.03 0.15 -0.03

VE: X1 ZUBH &, X2 R AR IR, X3 /N A, X4 FRME IR, X5 K AR, X6 Mkl F i mA, X7 MIermma, X8 &g
FOETIAR, X9 HRE %, X10 PSR , X1 FHRGE, X12 FHKRTE, X I3 PR E, X14 FKE.

ik, Hordb X9.X11 5% = B4 £ %, X10.
X12 58 = i B OEAE O X12.X 13 S5 [H 1258
ZE A BRI B I 2% X 14 SR T 1E
Ry W e L ER SN ik A E RO N1 oY b T N Y2
75 X6 HIKHI ik HE IEAH G,
2.3.2 TERWMETEELS A

FIFH SPSS A ¥ 40 an B dm A Ak, THE & X
B M4y, S5 AreGIS B34k Sy M kg Hids
B F-ET 2000- 2015 4P 2148 Mk 7K A2 75 45 3 A
SYRF 155 1 2 1) Ay A B (B S) , 48 B2 A 52 [A]
TR A ZE Stk . 28 1 3 gy 2RI EE
B TR BRI K G AN (1 Ff i TH AR, S K

5

DX 3 B b T U BT RO 7 X, R
1, AP S50 R P8 B DRI AR 37 X
SOMEUIN o 5 2 gy EOY IR BT R
AT 23R, SEMI S5 ORI DX 3 = 2 4 st e B
APGALAR 2 1l XH I . 28 3 32 e 2091 S0
X AP S, S BRI X Sk B b - 75 R T
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Fig.5 Distribution of the leading factors influencing water footprint of main crops
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