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The differences of residents’ dietary virtual water consumptions and
their influencing factors in Beijing-Tianjin-Hebei region
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Abstract: The characteristics of virtual water consumption have great impacts on water resources demand, therefore, it is of sig-
nificance to investigate virtual water consumption and its differences of resident diet to build a healthy consumption model. This
paper analyzed the residents’ dietary virtual water consumption in Beijing-Tianjin-Hebei region from 2000 to 2015, and explored
their influencing factors. Results showed that: The average annual dietary virtual water consumption during 2000-2015 was
9. 833 billion, 5. 744 billion and 24. 002 billion in Beijing, Tianjin and Hebei, respectively. The virtual water consumption also
showed an obvious increasing trend, which could bring critical pressure to the regional water resources security; The residents’

dietary virtual water consumption per capita was higher in Beijing than those of Tianjin and Hebei,and was higher in urban than

#s BH#A:2018-12-11 &M@ B #3:2019-01-24 [ & H AR B 18] : 2019-01-29

4% HH AR - htp: //kns. cnki. net/kems/detail/13. 1334. TV. 20190126. 1458. 008. html

BETH: BHFESUAITR (2016 YFC0401402) ; [H 5 B #A R34 (516790893 51709107)

TEE BN WS TA979—) L W FE A I 4, EZNF KRS I E RS KRGS . Email: 13526882916@163. com
BEES WA B TEEHALHEZ A T, A KEE RS TREPFFT. E-mail: han0118@163. com

20+ FREKFRERLHEKKA



TEEERERE DAY Z 7 YW EE

that of rural areas; The consumption diversity index of residents’ dietary virtual water consumption also showed an upward

trend, and it was higher in urban than that of rural areas as well. However, the gap was becoming narrowing gradually with

time; The difference from consumption of high virtual water, such as meat and edible oil, was the main reasons for virtual water

consumption. The improvement of grain productivity plays an important role in reducing the virtual water consumption per capi-

ta. The regulations of virtual water remand can be used to improve the efficiency of water consumption, construct a more reason-

able consumption structure,and guide healthy consumption habits.

Key words: water resources; virtual water;consumption pattern; path analysis
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Tab. 2 Virtual water of crops in Beijing-Tianjin-Hebei during 2000 to 2015 B .m® kg
dent KHE o]

A
WE JIR GES B3k e JGR CEN Bk e JIUR CEN i
2000 1. 018 0. 347 2. 188 0. 137 1. 151 0. 220 3. 660 0. 075 0. 837 0. 379 2.928 0. 053
2001 1. 207 0. 343 1. 836 0. 143 0. 764 0. 209 2.107 0. 066 0. 832 0. 366 2.482 0. 052
2002 1. 185 0.323 1. 932 0. 138 0. 790 0. 247 2,347 0. 064 0. 816 0. 356 2.576 0. 051
2003 1. 304 0. 381 2.538 0. 091 0. 861 0. 245 2.106 0.076 0. 839 0. 357 2.349 0. 056
2004 1. 369 0. 388 1. 908 0. 083 1. 029 0. 299 2. 996 0. 090 0. 924 0. 415 2. 458 0. 057
2005 1. 115 0.313 2. 038 0. 088 0.992 0. 301 3. 150 0. 090 0. 799 0. 370 2.390 0. 051
2006 0. 982 0. 264 1.932 0. 085 0.912 0. 257 3.525 0. 083 0.718 0.313 1. 967 0. 047
2007 1. 085 0. 301 2. 568 0. 084 1. 030 0.273 3. 851 0. 092 0.742 0. 320 2.108 0. 049
2008 1. 011 0. 342 1. 942 0.077 1. 020 0. 307 3.774 0. 090 0. 782 0. 379 2.110 0. 051
2009 0.912 0. 266 2.317 0. 091 0. 961 0. 280 3.392 0. 082 0.731 0. 366 2.313 0. 050
2010 0. 997 0. 287 2.475 0. 089 0. 803 0. 243 3.011 0. 068 0.721 0. 304 2. 156 0. 048
2011 0. 935 0.273 2.166 0. 088 0. 871 0. 237 3. 067 0.072 0. 656 0. 262 1. 760 0. 045
2012 0. 820 0. 312 2. 387 0. 104 0. 951 0. 344 3.527 0. 084 0. 684 0. 280 1. 958 0. 052
2013 0. 831 0. 265 2.552 0. 098 0. 787 0.242 3.283 0. 066 0. 677 0. 275 2.033 0. 048
2014 0. 984 0. 289 3.337 0.110 0. 769 0. 244 3.029 0. 060 0. 580 0.213 1.499 0. 040
2015 0. 797 0. 315 2.616 0.114 0. 798 0.262 2.098 0. 063 0. 597 0. 227 1. 756 0. 042
Y 1. 035 0.313 2.296 0. 101 0. 906 0. 263 3. 058 0.076 0. 746 0. 324 2.178 0. 050
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Tab. 3 Virtual water consumption in the Beijing-Tianjin-Hebei

during 2000 to 2015 PN A2 m?
Jes PNE |7
EM
WL R W R b Vi)

2000 — — 35.63  12.47 73.54 149. 44
2001 — — 31.77  10.56 79. 30 144. 59
2002 — — 31.47  10.91 87.93 141. 52
2003 — — 35.93  11.14  100. 02 139. 17
2004 68.33 12.63 38.36 11.89 108.32 137.98
2005 70.51 10.60 39.13 11.50 111.12 129. 74
2006 69. 82 9.66 39.58 11.46 108.71 120. 38
2007 88.37 10.23 39.33 11.97 108.74 116. 48
2008 87.73 10.06 43.17 12.21 118.63 117. 87
2009 80.25 10.94 47.78 12.81 123.49 111. 52
2010 90.69 10.44 49.77 11.81 119.57 112. 86
2011 94,47 11.11 53.52 10.67 123.71 112. 32
2012 92.40 11.14 61.96 11.58 128.81 116. 00
2013 101.15 12.16 59.51 10.68 150.58 132. 44
2014 109.10 12.70 62.05 11.66 135.52 115.79
2015 93.68 11.59 65.02 11.87 145.66 118. 55
AR 87.21 11.11 45.87 11.57 113.98 126. 04
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Fig. 1 Virtual water consumption from resident in Beijing-Tianjin-Hebei region in different periods
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rural citizens in Beijing-Tianjin-Hebei region during 2000 to 2015
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Tab. 4 Path analysis of influencing factors of virtual water consumption (per capita)

W HEE (HERTEEES y

FHE  BERE Xi be X X, X5 X5 X, Xe X s A

X1 0. 286 —0.500 —0.005 —0.141 —0.052 —0.197 —0.056 —0.048  0.091 —0.908 —0.622

X 0. 667 —0. 214 —0. 002 0. 150 0. 057 0. 190 0.118 0.063 —0.079 0. 283 0. 950

X3 0. 131 —0.011 —0.011 0. 020 0. 027 0.006 —0.067 0.013 —0.030 —0.053 0.078

X 0. 166 —0. 243 0. 604 0.016 0. 055 0. 204 0. 056 0.066 —0.088 0. 670 0. 836

X5 0. 089 —0. 166 0.425 0. 039 0. 102 0. 151 0.102 0.019 —0.069 0. 603 0. 692

Xs 0. 232 —0. 243 0. 546 0. 004 0. 146 0. 058 0. 048 0.057 —0.083 0. 533 0. 765

X7 —0. 284 0.056 —0.278 0.031 —0.033 —0.032 —0.039 0 0.015 —0.280 —0.564

X3 0. 092 —0. 148 0. 458 0.019 0.118 0.019 0.143 —0.001 —0. 060 0. 548 0. 640

Xy —0.099 —0. 263 0. 530 0.039 0. 148 0. 062 0. 194 0. 043 0. 056 0. 809 0. 710
SRR 2 0 L HEE AR R BT EKEME 2015 4[] B, KEAR R 20112015 481K B
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P B X A R B R RKO S BB A IR 20112015 AF = 4UR AT AT I3 B d ik
Ko BB REON 0. 667 i FHEHWMHE, 114 5, 48RRI, A JE RIS UK Y

2 i PR PR A S5 A R UK R e AT T
B R BT P A KR B A T R R
TH 2 S AT BRI LR W BT KR B A 7
T 2% Z REMERR O A B RUK I 2 iR R
R TUE S BT T JE R YA RN 2 24
PEFEFOT A B IK T 2 AR AN BB o
ORI 5% SRR SR B R R o B . R
PR 2 A PRI LIRS L BRI T e M R 7 455 ) [
T A=A TR A 2 R KR A
RN N K T 2R B R R BON UL

I LD AT C12) HER A R 3K 2 i 7=
T R 2R A SRR TR 1 kKT, I B
AR M, 36 HOR HE IR B 2006—2010 4F Fi 2011—

P KEIR A 20112015 4F 4 20062010 4F 55
5.16%0, BTN PR I T 5. 0520, P A B sk R
ik 30. 72 %65 7= B P& ST R ik 91,07 %0,
D3 KA A 7 F 0 0 N1 R 4U/K TH 2 1 1Y) 32 223K
N7, BTN —63. 57 %0 5 Ja B AR TR A A28 i g K
o 57. 830, P E M STRR A A 32. 04005 i R
B RS B AR 2 35/ B /D 0. 4300, BTk R
ik 10. 759, AFE BB K 9% R AR 2011—
2015 AFEE R R AT 2011—2015 4F /5 HY 18, 93% . 4%
o R RS R 2 22 S A d b p 2 2R
K2 33. 34 %0 TIRR R I 63. 65 %0 TN 22 2 N
—19.72%, TTEk F — 2.54%; Yt A KT M 2=
95. 78 %% s TTRK AL Ny 14. 45 %% 5 4 bf FI Ik £ 8 BT
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e 2R ZE 8. 0200, TR I —54%0 . AXIERRME
PRI 2 TR 20112015 4EAAT s 2011—
2015 AF s 30. 7500, IAZRTH B 22 5%+ 41. 950, TR
1K 49. 30 %0 s VBT Bh 22 U N AR B AR P A 22 57
—23.57% . TTHRFE N 20. 68%0 ; T Th ZHREVEFE B stk
RA—T7.37% , L ZHTPRIRE T B ety
LVE s NSRRI 2% 22 5 £ 2R R 28 R 5F

AL R DL 5 G R A S 2 S T R A
AT 2R AE TN B K- i i] ATE — s R R sl g A1)
KSR . PRI D AR DX S B 22 4 PR X I
IR B KGR AT 3525 (i B i Ji » W LSRR i 7 i
TR RS F A R B A AR AE R gk S
KR 2 A0 T B 3SR R P e » O A T IR
flt B » SCRE ML HE ALK A B it

ABRE IR BRI E R STk R

Tab.5 The contributions of influence factors to virtual water consumption (per capita)

2006—2010 4F KA

2011—2015 4F R K] 2011—2015 4Fyn b4

A Pipk A% 2011—2015 4EREHRBT  2011—2015 4ERHEIR 20112015 AERALRH
AR/ 0 BERR/ % B/ TR/ Y% B/ TR/ %
RES 0. 361 5. 05 30. 72 33.34 63. 65 41,95 49. 30
Y 2R B 0. 024 16. 27 7.71 —19.72 —2.54 5.11 0. 41
HAth 91. 07 86. 61 21.55
A A A —0. 270 12. 15 —63. 57 0 0 —23.57 20. 68
o B R R W ATKF 0. 029 57.83 32. 04 95.78 14. 45 35.72 3.32
H R ZHETE —1.275 —0.43 10.75 8.02 —54. 00 1.78 —7.37
HAb M —13. 40 —8.18 12.11

2.5 FRREE R R TS HT

AR SOOI I R rp T B R AR L B R
VAT A 1 BRLAT JB AULK i AR AE W A7
UK A E A S & 7 S AR AT A= Y
e e RIE . dbat R HE R 2 A AR ™
AR KRR AR T AP iy A i A 58 o S A
SR FH 1 S A i 40 % A7 o e R 8L K B s R G X
BRI PR R A DR 22 0 H A B A Xk
2 [A] = ELAA I = b i A S BN o B X
FE & UK 28 v, I b R A T MR & i 48K
TH 2% He g = AR A8 RO R UK & RS L e
HEA P MR AT AT A T L R T e R A 2K
IS AT 7 B IAR 3 3 3 B A% 5ok
)& Hoekstra ¢ T F A Jiz & 7K 2 6 b o [ 3
B SR AN P EEE —FE Y R
rh, AU R R R P R UK A A B 1R 22
R PO B R DL /K B 4 T o7 bl A1) A8/ 0 o TR 0
TRy 10 T ARR ISR 1 M2 $UA 7K 3 f ) B A s e [R5
RO EER A — NS H N A SN E Bk
RSP UK & & B T A ORI
FVGAA I B 52 M0 o G Ah AR AR 4] 0 ) PR 5 L 3]
FRAEHRTEAR Ak o PRI I ol P %00 AT B TG v A 41 iR
BRI SN . BEAMIFTE TR I TERR B T2 4K
P U HAFAEER 3 Bt S R AB O, AR AR E &
SRR B I 4 SR R i PR IR R i 1) AT &
P FEWRS T AR MG R R TR 24

© 26 FREKFRERLHEKKA

Ka AR AT 45 R = A X BN JR £
UK S0 R 2R 2E 47 73 B it A B T3 3
MR N R A A V2 I RR B RN IR R
WA AR & DORAREE AT AR T SRt E AT 5
F AR REABUHAE A 77 A CF A BTl T B SUK & i
L5

3 & it

(1)2000—2015 4, b5t R HEAIAT LA B AEY
BN SR K A B4R O 1..035.,0. 906 Al 0. 746
m’ /kg; JIN A B 0 R LK % i AR 3 Ol 0. 313,
0. 263 1 0. 324 m’ /kg; IS BN [T 2 FE UK 55 4R
1 2.296.3. 058 Fl 2. 178 m® /kg; £ 3% B {37 i & j
UK B4R 0. 101,0. 076 1 0. 050 m® /kg, Tt
SLVEY) SR T R UK & ARSI B R R 2 3
AN <R

(2)2000—2015 4F, Jb 50, K AT b 47 1
JoE PR 1 R 4K 2% & Ol 98. 33 44,57, 44 ¢
240. 0242 m’ , J& B i £ K 9 9% i 2 B T
e FA, DT X DX 3 K B U A 4 R B AR

(3) N5 R 1 HIE 0L 7K 71 0 5 1k 2 B O ol
Ja R R A RS B R K 2 R BN
J SRR > T > T B, AR > at
P TACAAT . TSR R B UK T 2 2
PEFEHCE AR 2B LT W S 22 5 B3 EE IR
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