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Abstract

According to the calculation results of water ecological footprint and water ecological carrying capacity,
the sustainable utilization of water resources in Linfen city from 2006 to 2016 is analyzed, which com-
bine with the water ecological deficit, the water ecological footprint of 10000-yuan GDP, the ecological
pressure of water resources and the index of water resources sustainability, etc. The results show that
there is an ecological deficit in the utilization of water resources in Linfen city every year, and the annual
average is 0.226 hm?/cap. It shows that eco-economic systems are in an unsustainable state of develop-
ment. However, according to the calculation results of the water ecological footprint of 10,000-yuan GDP
and other indexes, the situation of water resources unsustainable development in Linfen city has a trend
of improvement.
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5K RIRATFFSEAEBEHRIR, XT2006~20165F 158 KR IEATRFER RROAHET 047 FERER, WmEHTHAKE
FAASERBIESFT, FFHIK0.226 hm?/cap, RALSTLHFRGAT ALK KBRS, ERGE
JiTUGDP/KAES RBFHEIFNTHHLERRE, WO WHKBRREAITRERRRIAE EE B .
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1. 3]

AogEfm 2 i Arrz B, AR, XigtSg e KRBT KRIRKFSET Rt . KESE
T8 (AR e A AR A5 R MR & (R Bt B = A1, BT A AN (AN A — AN T B AN X ) 7E — g IS A) A BT
I SRR 55 BT 5 B K B VR M TR AR 1] i T2 b4 NEEH R T, AT I vEa e &k, I 2 g 5t
0 T A T, Ll 4 AR S —, 2016 FEE A EE N 0.12 x 10° 78, H2E 1 9.29%. 1FNES5
BTNV IRTE, ¥ T3 B SO P2 i ok . XAk S AT il it S5 440 M0 /K IR A & BRI (2], 7K 3R 5 AT R 8]
FH RO 705 TR 20 I 7y T 2 50 4 SR BE H BLAE 0 R
2. R

AROCEI K EIR ST B RAK TR 2 B S5 RIE T 2006~2016 £ (LA /KEEARDY [3]; AH
& N GDP St &4 5 B R IE T 2006~2016 & (ILTEGE L) [4]. F2MBFMAME . 5454 SCHR[1] [6]
FR g T SR TR K 252 SCRR[ 7] K B YR AT R SRR BRI AU B ST Im v T 11 AR AR AR 2 R IR K A A K
AT, HdKAES ERERERW AR, T A EEHK. SEA LKA STHRER KR
TR SR JE M KA 25 7R 5 45 5 TR I 943 11 (K 7K B8 08 AT R 2 R A8 T YA 5]
2.1. IKEDBITER

KA R AKX

][l

EF, = Nxef, = Nxr,x(W[P,) (2-1)

X EF, /KIS R (hm?); N AN EG eof, A AIBIKAER 28 (hm*/cap)s r, N/K B R4 ERG#5 H 7,
BUS.19 (1] W N AYIHFERIKEIREm’); P, A/K R84 68 71 (m’/hm?), B 3140 m*/hm?* [1].
2.2. IKESEE D EER

BT KA RIS, KA AR HE— 58 I P 3 XK BRI R R FAHZ X 4 Fr— 4 — A3
RGREWCERE S, HiEAR[118:

EC, =(1-60%)xr, xy xQ/P, (2-2)

b EC, WKAEZEBRS1(hm?); r, A/KEIR ARG T, BUS19 [1]; w NIXEUKEIEF BT, BIXiE~
JKAE K 55 e ] BT T AR P2 K BE(29.46 x 107 m/hm?) A EUAEL, TR LA B 1K B2 U8 77 B 1-(0.94) T /5[ 1]: O Mit
HIX IR A KBS Em); P, KBTI 68 J1(m*/hm?),  BX 3140 m’/hm’ [1],
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2.3. KEFIRAIFEF RITEMN R

1) KEERT
B XS N K AE S R AR AR A AR AR L, A3 HKAES R FRUKAES B REG R6], HitHEALN:
Erd = EC, — EF, (2-3)

Kf: Erd >0 XK GHRARB AR, I KUK SR REEF M Erd <0 RRKBHIRAS AR T, I XK 5
TEASAT R R A
2) Ji7t GDP /K42 28
7376 GDP /K4 45 70 2 g XK W Y i A &5 TR (EF,) 5 X I8 A A 77 S B (GDP) I E AR [ 6], Heit 5 A UA
Ji TCGDP/K AR R = EF, /GDP (2-4)

. 7370 GDP HUE#RR, K GHRA AR ARG, BONTTREEERI A BUEER /N, K BIER RS, T
BRI H .
3) KBIRAESEIIHEEL
KBRS T S4B EPL,) f& B IX K AR 25 /L8 (EF,) i LUK AR A 7K 38 1(EC,)FTiE[6], HatE AR A:
EPI, = EF, |EC, (2-5)

A 2 0<EPL, <1, REPZXHOKGFIRMS RN TH R, AKEEA AT AR M AR 2 EPL =1
W, RS AT, KT SR T IR SR As: RZ, 4 EPL, > | I, AKWREAR TR
HMM EPLBOR, /K GEIEA AT RpEE
4y KT R
IV FE AR H(ST,) A — I IO X ST FE A 28 10 K VR R 2 120 A A 2 I B0 K
PO IRAE, LU Sk VAT FE A R R RREL ). S AT
SI, = EC, /(EF, + EC,) (2-6)

X 0 <8I, <1, SLAEBOR, RUDKGEERRREEA AR MR, BUKSRIRA AL TarfFselas; ke, MK
YT RESF FIAR OB, RIKBEIER AL T AN BIRAS . 0.5 B /K B AT R S0 HT-5 AN T 455 S0 Y s 5 oo

3. KBFEESEBMESEE DO
3.1. iEpHKRESETHE

FRAE 2006~2016 4F 1L FGA K ZHR AR P AOW K TR ALK, AiE KR A AR5 FH K5
W, Wiy i B RS R TIPS A R AR 1.

Table 1. Each sub account of water ecological footprint of Linfen in 2006-2016 years (Unit: x10* hm?)
2 1.2006~2016 FEIEHTHEKESBTEFMA(EA: x10* hm?)

i ALK TALIK IRBUTIK A K K BLHOK ISR
R LR LR LR A Rl A Rl A Rl
2006 61.88 21.77 2.29 10.77 0.85 97.56 0.235
2007 72.94 20.77 2.54 10.68 0.96 107.89 0.259
2008 65.37 18.79 2.38 11.81 1.00 99.35 0.237
2009 65.93 15.70 1.70 12.19 0.78 96.30 0.228
2010 69.60 17.53 1.75 12.93 6.24 108.05 0.250
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Continued
2011 81.79 17.02 4.60 15.36 5.37 124.14 0.286
2012 74.43 18.71 3.90 14.53 5.33 116.90 0.268
2013 76.59 19.14 3.24 15.36 4.89 119.22 0.272
2014 75.97 15.54 2.66 15.81 4.03 114.01 0.258
2015 78.89 16.59 2.37 16.98 5.09 119.92 0.270
2016 83.14 15.20 2.52 17.49 5.76 124.11 0.278
Py 73.32 17.89 2.72 13.99 3.66 111.59 0.258

H2e 1 AE T A%, 2006~2016 4RI 11 4E ], I i K AR 2SR 28 SR b 2RI K 3h, R M/K BE VR A H
A KGRI RIS . Hordr, 2009~2011 FEFrBOERE, IGKIEER 28.91%. 2011~2016 FAEH
B AR R T

HIE 2 FTRAEH, ST, ROl KA 2 2 it T E & S K BEIE A S R 25 1 65.70%, Tl 7K Al
AN K AR 25 R T8 43 39 5 MK B JRAE 2SR B 16.03%F11 12.54%, A5 2530458 FH /K AR S A /K A2 75 R I8 44 {8
R KAEZS SR TR 3.28% 1 2.44% . AV FH /K AR 25 JR 328 o FAT bG E A oK, 2 B AR M FH 7K s 973 T 7K 8 W5 R P g 3 22
By, XK TR R AR A IR A RS I A K
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Figurel. Change of water ecological footprint
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Figure 2. Changes in sub accounts of water ecological footprint

B 2. BRESEEFKAZELE

DOI: 10.12677/jwrr.2018.76067 598

IK YRR T


https://doi.org/10.12677/jwrr.2018.76067

Iy T 7K A2 2 R Eh A5 7 M

0.29

0.28
%0.27
£0.26
£0.25
ey
.0.24
#0.23 —— NIIKEDS BT

B2 | ;
......... SR (NI SR )

021 |
0.20

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
T

Figure 3. Change chart of per capita water ecological footprint

Bl 3. AHKESEEELE

B 3 A%, T 11 SERIm % i i N /KAEZS b Ak 2B 30 BT R . 2009 A B A A, N 0.228
hm?/cap, ZJ57E 2011 FEiL B A, N 0.286 hm*/cap. 2016 4FH 2006 4F 1 NI KEZS RN T 18.30%,
HAR 2007~2009 % 2011~2014 S04 Fr F R, (BaASRBREIRECDN, @A R,

3.2. KESEBHITH

Kl 4 SR, 11 I U T ANBIK A SR E R R P RR S, 2016 242 2006 15K T 9.38%.
Fe e/ ME N 2010 4E 1) 0.016 hm/cap, e KAE A 2013 4 0.067 hm*/cap. 2013 4FJ5, AS/KAESKEIHHEE
BT R %, 2015 4Ef%Z 0.018 hm®/cap, 2013 4E R T 73.13%. 2006~2016 4F[A] N1 /K A= &R B I K8 5
Be/MEZ TAAXAR 2 0.051 hmP/cap, M ASRBARLE DN, SRR R,
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Figure 4. Change of per capita water ecological carrying capacity

B 4. A¥IKETFEDELE

4. ISR HKFIRTFER AN 24
4.1, IKESFRFRASIH

Bl S BoR, ImT 11 AE T NS /K A S R 35 K NI /R A AR 3 J7, BRI /K B8 J50R) FH A A A R AR 25 R
Bl%. 2006 KRR FRN, 0203 hm/cap, 2015 FRKEZSRFHRA, N 0.252 hm*/cap, 2016 4Lt 2006
FREBFRTIET 21.18%, ARG I 7K AE RS 75 A0 3 8 R e L i Aa e AR it 35

4.2. AT GDP KER BIFEFESH

I 6 ATLLE H, 2006~2016 4E0], 5% AT J7 70 GDP KA ZS R BB Ak 2 R . 2006 4F, Gy
JC GDP /KA TR A 0.166 hm?, & 2016 4EFE 4 0.103 hm?, 2> T 37.95%. Ji70 GDP (K545 522 071 vy
T AKEIE I R R A TR R ROIR S IEE R, L FH SR BT /KEIEF B RER T —ER iR,
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Figure 5. Per capita water ecological footprint and water ecological carrying capacity as well
as changes in water ecological deficit
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Figure 6. Change of water ecological footprint of 10000-yuan GDP
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4.3. KFFRESENENESIH
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Figure 7. Change of water resources ecological pressure

7. KRERESENZLE

DOI: 10.12677/jwrr.2018.76067 600 IK IR FT


https://doi.org/10.12677/jwrr.2018.76067

Iy T 7K A2 2 R Eh A5 7 M

4.4. IKFRAIHEIEH

IRIEFRIE, WTHRFEEAREUE T 0~0.5 I, KBTEAATTRREERIAH, BUEBN, K BRI AL, AT
FREERI A . I T 2006~2016 4F[RZK BE ] FREL R 80548 0.5 LAR, REFIT 11 4ERIG % ik SRR H B 8 A AT
FREMHARAS

Kl 8 o, EWTITHIA, 2016 FFLE 2006 4F (17K BHIR Al FR L Hom b 1 12.40%, f/MEA 2010 4E(# 0.061,
2013 A B A, 7 0.198, Lb 2010 SEHK T 224.59%. HEBLEL, SKMNE, KEETRRLEIRECE M
9 LTS, RGO T K R IER AR B R I R, R R R RRAS IR W s .
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Figure 8. Change index of water resources sustainability index
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