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Dynamic research on the ecological footprint and load-carrying
capacity of water resources in Yanbian area

ZHAO Jing', WANG Ying', ZHAO Chunzi', JIN Mingji?"
(1. Sciences College, Yanbian University, Yanji 133002, China;
2. Agricultural College, Yanbian University, Yanji 133002, China)

Abstract Based on the analysis method of ecological footprint, the water resources ecological footprint, ecological
carrying capacity, ecological surplus, and water resources ecological footprint per 10 000 yuan GDP and spatial
distribution on water resources ecological footprint and load-carrying capacity of each region in Yanbian area from 2006
to 2015 were analyzed. The results showed that, the water resources ecological footprint displayed a fluctuating upward
trend in Yanbian area from 2006 to 2015. agricultural water was dominated, the agricultural water, industrial water,
domestic water, ecological water footprint was 99.77 x 10, 19.95X% 10*, 18.36x 10 and 2.07 X 10* hm?,
respectively,took up 71.2%,14.2%,13. 1% , 1. 5% of the total water resources ecological footprint; The changing
trend of water resources ecological carrying capacity and ecological surplus were similar, and the fluctuation was
significant; The water consumption showed a decreasing trend from 2006 to 2015, indicating the increasing of utilization
of water resources; The spatial distributions of water resources ecological footprint and ecological carrying capacity of 8
counties (cities) in Yanbian area were not balanced,and there were some regional differences.
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Table 1 Statistical data of water resources of 2006—2015 in Yanbian area

#6475 Index 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
A [1/10" Population 217.8 218.0 218.7 217.9 219.1 218.6 218.2 215.0 214.6 213.6
GDP/10° 7t 274.6 334.3 387.7 445.0 517.5 622.0 719.2 797.2 846.4 858.8
AE [ 7K B /mm Precipitation 555.7 642.3 560.3 631.3 777.2 483.8 777.2 807.6 518.9 660.7
HEHb AL /10" hm® Arable land 27.0 0 28.9 29.9 35.4 36.0 36.6 38.2 38.2 37.2 38.4
KB E A /10° m® Water resources 73.9 98.3 80.3 75.2 163.2 80.3 126.4 174.2 73.8 89.2
FH7K B & /10° m® Total water consumption 6.5 6.5 6.7 7.0 8.3 9.9 9.8 9.8 10.1 10.1
A2k FH7K #/10° m® Agricultural water 4.8 4.6 4.8 5.1 6.0 6.9 6.9 6.7 7.2 7.2
Tl 7K 8 /10° m® Industrial water 0.8 0.9 0.8 0.8 1.2 1.6 1.5 1.5 1.5 1.3
H 7= 7K /10° m® Production water 5.6 5.5 5.6 6.0 7.3 8.6 8.5 8.3 8.6 8.5
A% K & /10° m® Domestic water 0.9 1.0 1.0 1.1 1.0 1.2 1.2 1.2 1.2 1.2

A 25 /K& /10° m® Ecological water

.01 0.1 0.1 0.3 0.2 0.4
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Z W B TE W A A AH OC R E(R?) K3 0. 80, 7
S3ATAE By th, 2015 4F Y B B R {E. O 119, 15 X
10" hm?®,2007 4 H B 5% /M . g 76. 45 <X 10" hm? .
Tl AR A 28 508 A6 53 BT 4 Oy vh R AR 2 5% BT R
TRER S, FE 2011 AF IR KA, R 26. 82 X
10* hm?.2008 4F H B /M .y 13. 14 X 10" hm? .
A W FK A2 RS0 7 43 BT AR vh R AR 22 3 3 1
B, TE 2015 4F 1R K ME L R 20. 06 X 10" hm?,
2006 4F H P d/IME Lo 15,37 X10° hm?, g IE M
ANBE S AE ARG 2015 48 AN H &AL, {H 2015
AERYETE KRS RS T HE ANH &R 2 0H4E
By o BENATA: G BEOR 0 5 15 S B S T Ry e, H
BAETE UK AW £, 5 804 06 K A 3 2 il 7E
ANOEDR 2015 Fd B IR &M AKE. EE5H
KA 252 30 Bt JE X A S BRBE R AL AE A
A R E b fE 2015 4 B & KA,
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10* hm?®,



9512 RS MK PR AR S R S KR sh A AT 77
Fz2 iR 2006—2015 F Kk F iR EK R IT
Table 2 Water resources ecological footprint in Yanbian area from 2006 to 2015 10" hm*
Pk HK R Toak HKRE  AEFEHK RS AN KR A2 H K 2
- A R R Ecological Ecological Ecological Ecological Ecological
wi
v Ecological footprint of footprint of footprint of footprint of footprint of
ear
footprint agricultural industrial production domestic ecological
water water water water water
2006 108. 00 78.67 13.96 92.63 15. 37 —
2007 107. 57 76.45 14.95 91. 40 16.17 —
2008 110. 25 79.77 13. 14 92.91 17. 33 -
2009 116. 46 84.61 13.91 98.52 17.95 -
2010 137.56 99.72 20. 46 120. 17 17.18 0. 20
2011 163. 20 114.63 26. 82 141. 45 19. 95 1. 80
2012 161. 84 114. 86 25. 37 140. 23 19. 68 1.93
2013 162. 66 111.55 25.30 136. 85 20. 04 5. 77
2014 166. 72 118. 28 24. 66 142. 94 19. 84 3.95
2015 167. 27 119.15 20.97 140. 12 20. 06 7.09
#{H Average 140. 15 99.77 19. 95 119.72 18. 36 2.07
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BrAEfr hik B 5 . o 0,39 hm’ /75 J0, 17 2015 43k
FIRIFSE 9 18] (4 I AR . 4 0. 19 hm? /T3 96 , 4E S i
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Table 3 Water resources ecological surplus and water resources ecological footprint

per ten thousand yuan GDP in Yanbian area from 2006 to 2015

845 Index 2006 2007

2008 2009 2010 2011 2012 2013 2014 2015

B 45/10" hm® Ecological surplus 292.5 425.2 325.4 291.4 747.4 272.1 523.2 781.9 233.2 316.2

Ji 76 GDP A= 25 3/ (hm® /J7 J6) Ecological .39 0. 32
footprint per ten thousand yuan GDP o ’

0.28 0.26 0.27 0.26 0.23 0.20 0.20 0.19

0.40 -

035 F

0.30

0.25

0.20

I TEGDPIK G P54 25 76/ (hm? /7 TT)

Ecological footprint per ten thousand yuan GDP

o1sb—t—1 1
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

A4}y Year

B 1 M 2006—2015 £ J7 58 GDP 7K & B 4 75 B i

Fig. 1 Water resources ecological footprint per ten thousand yuan GDP in Yanbian area from 2006 to 2015
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Table 4 Water resources ecological footprint and ecological carrying capacity for

each counties (cities) in Yanbian area in 2015

BRI/ AN A R/ AR/ Ny RE T/
H (T 10" hm* (hm*/ ) 10" hm* (hm*/ )

County (City) Ecological Ecological footprint Ecological carrying Ecological carrying

footprint per capita capacity capacity per capita
FET T Yanji City 24.8 0.5 6.8 0.1
KA1 Tumen City 10. 2 0.9 11.1 0.9
# 4k Dunhua City 18.6 0.4 145. 6 3.1
A Helong City 25.8 1.4 19.3 1.1
J It Longjing City 14. 6 0.9 3.2 0.2
¥ 1i Hunchun City 42.0 1.8 129.8 5.7
15 H Wangqing County 18.7 0.8 98.5 4.3
42K 5 Antu County 12.6 0.6 86. 4 4.2

(a) (b)

>z
>z

IKGER AR S JEFE/(107 hm?) AHPR BRI (hm/ X))
Water resources ecological footprint “Water resources ecological footprint per capita
<10 <0.4
110-20 0.4-0.8
[ 20-30 o 08-12
I 30-40 Il 12-16
I 40 15

B2 2005 FEAMSANE(HTARBEBRESETERAAKZRESEITSHE
Fig. 2 Distribution map of water resources ecological footprint and water resources

ecological footprint per capita in 8 counties (cities) of Yanbian area in 2015

R () }N\ (b)
E#
4i gy Tumen City
At -
ity
IKBEIRAE R4 J1/(10" hn?) -
Water resources ecological carrying capacity Ffii TR RIX }J/(hm ON]
O <3 Helong Ci \‘Q%m]mrr es ecological canying capacity per capita
[ 30-60 (] 772
[ 60-90 23
B 90-120 =
B >120 —

B3 2005 FEAMSANE(H)KEFERESEKBENBRADKERESRENSHE
Fig. 3 Distribution map of water resources ecological carrying capacity and water resources

ecological carrying capacity per capita in 8 counties (cities) of Yanbian area in 2015
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Wesh 1 Th a3, ml BE R BTN B 28 U Y AR b i
(. JE N ) Al T AR T R TR A S R I

22

PR A 37K 9 5 AR 25 R 0 B i . FE 2011-—2015 4F [i]
JIARI T LA TN 1D A T 28 1 TR - <SR =N NS ) A
P AR AR 25 IR TN R R S T e X
B LT TR LTS X 54 B A i,
FifK i AR B2 I R B s AR fb A G . 45 BTl 2013 4R
NGV DR 3 ) B AR b e & Ol 2013 4F
B 393 PM 5 1l X AT R K St e TR AR BRI A 30K
PRRAE SR W W S TH A, KA g
I 5 4E 18] 19 A B K B U8 A 25 R 3 1 Ak

20 L 2011 2012 2013 02014 ] 2015

1.8
1.6
1.4

1.0
0.8
0.6

AR GE AR 25 LT/ (hm? /)

Water resources ecological footprint per capita

0.4
0.2

ER AT Bk e Jeded EAT EEE ZRE
E(77) County(City)

4 2011—2015 FHEAM 8B (H)ABABRESELELES

Fig. 4 Variation trend of water resources ecological footprint per capita in

8 counties (cities) of Yanbian area from 2011 to 2015
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Fig.5 Variation trend of water resources ecological carrying capacity per capita in

8 counties (cities) of Yanbian area from 2011 to 2015
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1)2006-—2015 4F ZiE 13 M 7K 5% I 6 2B 25 2 36 1
BB LT n] BB A5 AE TN A 28 5F S R DL RN
AT BERAGPRE R A 5 o 20 M AF- 03 SE 320 JH S 27 4l
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99.77 X 10", 19. 95 X 10*,18. 36 X 10" F1 2. 07 X
10" hm® 5 K B PR AR S R IB R 71, 20614, 200,
13, LA A 1. 500 SE SN A JH K 85 22 43X 2 i AiE 3
PH AR b T AR W7 38 IS 12 A o 23 B A7 1 R oK B AR
BIRBIKCE ARG E P s B, 2013 4R I8 B d
1B BEWT A AR ICH 1Y A Al 23 X K B8 IR 0 77 A=
SR s ELK T IR AR 25 R 4807 Bl AT K B 5 K BT IR
IS8 q: 0B DI INTOE 3=/

2)2006—2015 4 FE 1IN A7 7 K B PR AR S B AR
Wl I 3 T N K BRI 4 e A2 L A ORI 22 5F AR AR
BT L REAE N L% X BN T 2L O HLAT JLAFSE 1 MoK
FERH AR A MU R . (H D T 4 5 IE
4 A 8+ 32 TG0 Ml S5 4 ol 5 Bk 1) 7K B UM
] BE o LA R R Y A R K B AR B A AR
F S DL R SE 0 N p A 2 L 225 LA KA S R

3IMEML X 73 A 22 5 1. 2015 AFFE N 8 4~ 5
CHT) 7K 8 1A 285 A 38 B A 25 7R 38 ) 28 1) 7 A A 2
i BRI T A XA K V25 R IA R R
N RS . BAESEBS AP ESE
A e (L DX B8 B T AR AR AR 7 O R e T RN A
o KBTI A SR 3 ) B N B A 250K 380 25 ) o A
HARG 9 — Zvk . w8 X2 0 A 7e il i VFE AR
TR SR 2E P B T e R R 2 o B S 35

A A5 R I PR R R 88 S At 20 A E 320 JH 4 7K
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