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Analysis of the relationship between water, energy and food based on total water consumption
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(1. Laboratory o f Coastal Groundwater Utilization & Protection s Tianjin University of Science and
Technology, Tianjin 300450 ,China; 2. National Key Laboratory of Basin Water Cycle Simulation and
Control ,China Institute o f Water Resources & Hydropower Research s Beijing 100078,China)

Abstract; Social-economic development and the increase of population escalated China’s energy and food demand, while the
shortage of water resources is gradually constrained. In order to further study the relationship between water resources, energy
and food, this paper uses the method of actual measurement statistics of 31 provinces and combined with quota estimation to an-
alyze the total water use and process of energy development and food production and planting. The results showed that in 2015,
the water consumption of synthetic ammonia and coking industry in coal mining and washing, thermal power industry and coal
chemical industry accounted for 2. 9% ~4.4%,90. 4% ~94.8%,1.5% ~2.6%,0.8% ~2.7% of the total life cycle of coal, re-
spectively. The total water consumption of coal has reached 506. 7~53. 15 billion m® , accounting for 38. 0%6~39. 8% of the to-
tal industrial water consumption. The irrigation water consumption of farmland accounted for 87. 7% of the total agricultural
water use,the actual irrigation water consumption per mu was 394 m’,and the water consumption per unit of grain output was
543. 3 m®/t. The research results can provide a reference for the water-energy-food link.
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Fig. 1 Map of coal life cycle concept
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Tab.1 Water consumption for coal mining and washing in 2015

HOBHRK, EBY (' -t 015 TR 2015 APKEL/AZ m?

BT seuEl A TEEE/MZC g [ oN
o4 0. 68 0.93 0.74 0.51 0. 69
g 0. 20 0. 25 9. 67 1. 93 2. 42
EES 0. 45 0.55 9.10 4,09 5.00
a7 0.31 0. 56 0. 48 0.15 0. 27
bk 0. 40 1. 20 0.26 0.11 0. 32
Ly RN 0. 90 1. 30 0. 66 0.59 0. 85
1L 0.15 0.75 0.19 0.03 0. 14
TR 0. 40 0.70 1. 34 0. 54 0. 94
bt 2. 20 3.80 0.16 0.35 0. 60
VLV 0. 50 0.75 0. 23 0.11 0.17
7R 0.13 0.36 1.42 0.18 0.51
bopEs] 1. 30 2. 45 1. 36 1.77 3.33
k] 0.30 0. 40 0. 36 0.11 0.14
It 0. 50 0. 04 0. 02
N 0. 70 1. 20 0. 36 0.25 0. 43
P i 0.70 1. 00 0. 64 0. 45 0. 64
HM 0.23 1. 10 1.72 0. 40 1. 89
Py} 0. 90 1.20 0.52 0.47 0. 62
B vt 0. 20 0. 44 5.26 1.05 2.31
Hilr 0. 30 0. 34 0. 44 0.13 0.15
i 0. 30 0.4 0. 08 0. 02 0.03
TH 0.70 1.00 0. 80 0.56 0. 80
i 0. 49 0. 60 1.52 0.75 0.91
At 14.53  23.20
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Fig. 2 Coal processing conversion structure
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Fig. 3 Coal terminal consumption structure

c 196 « Az 5 R



KAL%F ETAKEEHA-GBRE-RERX RN

F2 2015 8N EKBHAKE
Tab. 2 Water consumption of thermal power

generation in 2015

f Eigﬁ[z kA || F ‘Ei;’if‘ Fikdit /A2 m
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AR 5. 10 il 30. 00
BT 8. 60 TR 36. 60
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WL 1. 00 mi 1. 70
TR 51. 40 M 2.20
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) PRI R

MR AL GEIRAL TR B A S A B
e BEAL AT e #E 7K™ Ml BEAE AT Ml AR )™
AR KRR E AR A4 SO K

() AL TATAL KR 5.

4 R AL T R T B BT
) L R ) T i 2 7 R
AT HH S JCob AR e 0 4S5 i 0 B B
B SCUSE AU th TR GE R A R
AU DR A £ TR A A A 4 7
1 2015 4R A KRt W% 5.

F1 FUIRABRUIFR~ERAKE

Tab. 4 Production and consumption of coal chemical

products of a chemical company

Fedh R/ (kee ) FREE/ (ke e al)  FAATEFRKE

A 1000 15 000 15
IRk 1000 21300 21.3
Wbl AR 300 9.000 30
B 300 2.000 6.7
BN 300 6 500 21.7

RS 2015 FEMEITUWHAKER

Tab.5 Water use in the ammonia industry in 2015

ORI K R gty L IR, DR
o b o] e o ‘ FURET e e TV NI SN
IKGEFRIKSES . AR AR 45 R AT 3] 2015 4E 44 - o1t 83 2723 o018 o123
FEAT AL IR BL LR 3. 1L v 9.45  11.03 5 358 801 0.51  0.59
£ 3 2015 FEHEETILRAKER NES 7.00 8.00 1240 268 0.09  0.10
Tab. 3 Water use in the coking industry in 2015 iy 13. 00 27.00 925 851 0.12 0.25
& oHBK.  EE/ e gems AKER/ACw? T 13.00  27.00 496 636 0.06  0.13
HEEW O sk A 1t 1 O N T 13,00 27.00 627 296 0.08  0.17
R[4 0. 80 1. 00 0. 74 0.59 0. 74 i 13.00  27.00 3490370  0.45  0.94
1Ly 0. 60 2.00 1. 09 0. 65 2.18 T 15.00  25.00 750 699 0.11  0.19
e 0.55 1. 30 0. 44 0. 24 0.58 LY 13.00  27.00 3448273  0.45  0.93
i 1.85 0.29 0. 54 b 40.00  70.00 872313 0.35  0.61

bk 0.20  25.00 0. 05 0.01 1.17 %R 6. 00 8.00 7448939  0.45 0.6

BRI 0.20  27.00 0. 10 0. 02 2.71 O] 12.00  18.00 6 302 466 0.76  1.13
VLI 1. 20 0.33 0. 40 W 27.00 4880 171 1. 32
LB 0.75 3. 50 0.13 0. 10 0. 45 iR 13.00  27.00 1060038 0.14  0.29
TR 3.50  14.20 0. 02 0. 07 0.29 I 145.00 150.00 1031 334 .50  1.58
AT 0.75 3.00 0.11 0. 08 0. 34 157 14.00  22.00 791569  0.11  0.17
Wz 1.70 0.61 1.03 N 13.00  22.00 2162 284 0.29 0.52
ipe] 1. 60 1.92 0. 35 0. 57 0. 68 pu i 13.00  27.00 3883587  0.50  1.05
i 3. 60 0.13 0. 47 M 13.00  30.00 2409 801 0.31  0.72
i} 2.50 0.09 0.23 b 31.50  45.00 2374 790 0.75 1.07
HIK 1. 20 2.00 0.03 0. 04 0. 06 5t} 8.00  10.00 1901 613 0.15  0.19
M 2.98 3.50 0.10 0. 30 0. 36 Hk 13.00  27.00 576 870 0.07  0.16
5] 2.50 3.00 0. 58 1. 46 1.75 TH 27.00 646 877 0.17
Hl 1. 90 2.20 0.07 0.13 0.15 B 27.00 2181 732 0.59
At 4,27 14.12 it 7.43  13.71
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Fig. 4

Proportion of irrigation water in various provinces and cities in 2015

R6 2015 EHSLIREREHAKE

Tab. 6 Total water consumption per mu of cultivated land in 2015

EENEREDS B BV R 3 A FE E KA A0 HVERKX Fi b S BRI T Y A FEHE KA A0
HAE JK & /AL m? FI R HEk JKE /AL m? FIH R

Jbst 227 0.71 WA 430 0. 50
Foit 218 0. 69 R 517 0. 50
e 213 0. 67 IR 753 0. 48
17y 186 0.53 TV % 873 0. 47
SES 327 0. 52 R 995 0. 56
oy 389 0. 59 &R 339 0.48
£ 351 0. 56 g 406 0. 45
HEIT 442 0. 59 B 384 0. 45
RG] 431 0. 74 PNl 393 0. 45
i) 427 0. 60 [UE 612 0. 42
WAL 355 0.58 (5] 282 0. 56
T 282 0.52 il 497 0. 54
b 617 0.53 T 565 0. 49
A 547 0. 49 T E FE 753 0. 50
W% 177 0. 63 e 617 0.53
T 165 0. 61 it 394 0. 54
1 hm? =15 F

2.3.2 REREFENAAR 3 A

MG FE WL FH K B A1 31 4. AR X B RE T
RS = A AR A R AR 3.1 BERA A RA A K S AT
543,34 m' ., 2015 4 BB Y K 0L Atjcum%ﬁww REVE B S0 2 il

Kl 5,
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Fig. 5 Water consumption per unit of food production in 2015
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480. 542 m®, 5 4x A A JA I K & 90. 496 ~
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BT KRN 4.3 40 ~14. 1 {2 m*, i 21
JERARY 0. 9%0~2. 7% , Horp B P B A2 41l 1 FH K 2
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AL AT KRR 7.4 42~13. 7 /2 m?, 5
A R K R 1. 5 %6~2. 6% Hoh ) I A R
FKEIRZ 5 A s KR i 11, 3% ~20. 2%,
HYCAT R o B A R K e 8. 206~
10. 2% 01 7. 8%~10. 1%, 2015 445 e 4 JE1 41 FH 7k &t
KEZ MBI RO 2R B, 8
IE R T2 e A N1 K R BT R R
SRR A5 Dy RT LA/ RE VR AR TR LG A0 R 3 A
R R S DT B A 0 5 A5 2 58 43 R A
3.2 RERAKRESH

Al AR AE SR 7K S b o A BRI L]
FR DU TE T o T, 2015 AR M BT HEE T K 2 R
394 m’ , o ifg v 44 Bk M R 2 R OK .
995 m’ , HYIZT PHFI) 2R 43908 873 m® il 753 m’
2015 AR FRA AR A 7= 5 K 2k 543.3 m®, g
L AR I F K 2 R iR B2 786. 4 m®, Hk
Sk VU R R g 4 A S22 202.3 m® F11 601. 2 m®, i
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WEZBIHACRITT 8. SR 2 Wil i
WEFIE R IR e fl R SE K R, & Z 0)Af
TER SR K IR TE 4 G 2R » X bt 3 S /K AN 46
Tl FE RE VR & R FH /K R FHACTE T 58 S5 R IRV IX A0l
IR FEAK- BRI AR 0GR 0 TR LA SR

T BHE A TR 2015 AR R 2 BT
SRR B K G5 R L3 7, SRR Z2 W i o I
IR AR R T K B AR A XS Stk 11
S 2 b 8 A 8 BN S R e e . TR T
SRUEHE B K &R 2. 77 A2 m® T TR A 1
K& 0.04 412 m®, FF K 1 B K E N
4.934¢ m’ , T A AWK E R 0. 10 {2 m®, 4
RAZK R 7,84 42 m® ;R HE W K &N
3. 46 1¢ m® ARPEHEFE AT 2] 2015 50K 227 i i e
A iy JE AU VI P K B R 11, 30 42 m? L i
2015 FEER /R Z Wi L K PRk K 52 5.9 /2 m?,
R KPR E R 8. 842 m, BMitKiE N 14. 742 o',
BRI & A1) FH 500 B HE IE 09 L K & 40 1) i

RT 2015 ERREFTHERFRRAKE

Tab. 7 Water consumption of coal and grain in Ordos City in 2015

FHK BB K /AL m?
JEBETT R Ve 1k 2.77
gk 0. 04
B A 1 0.10
KT 4,93
A 3. 46
Mt 11. 30
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