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A SCHH Pedroni HE 1Y 56 HE B R A 56 J7 12 X6 ¥R T 10 458 il B 5T 2003—2012 4[] 1% 11 A 55 4k 2F
FEO0HT, BAIE AL 2 2 0 A $ 45 6 R MUK FR BR3P A B A7 e K 5 6 RS . ASOB A GDPL K%
VR RE . XIS 5 A AR L AR PR B FE ek HDICMHDID AE R EXC AR (35 19 7K HE i i kg (R 8 )
R AE s K HDI. K GEURTSHE . XS5 5y se e R B . A= 7 B o 8 A0 05 e o HE S0 B (RL) 1y MEE-
KC 1 fife B A8 it (R SOK 1 6SIE 6S™, AR &) o FE SRl b, A SCOR 3k - T Al 3040 1 fe /s — 3fe
¥ (FMOLS) Fl 3 25 fe /N e 1 (DOLS) X R WA ¢ 2 b i 748 f HEAT A4 377, % Bl 228 1A 1) 3%
ZAE IEA L (VECM ) B Granger [R5 A6 58 7 B 48 12 8] A9 48 -

2 B A RS
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et rh, 5 E R AR AR A AT RS T . %8 T EKC 5 MEKC [ A B G R, A SO0 =2
2 AT B A, T X 28 5 Ak 2 K TR K S K R 888 A 477 18] £ 56 2R B AT 4347

@® EKC: JEARHBE(C), PAo/CN - AE )V R i i B0 5 23U A (Y), A S2BR GDP i it
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[i) 45 DR 3% i) = o 2 E LRk
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Py HE S 4 R B CR L) S 478 1] 35 Y W et s 1 I 110 B A 4

@ EKC M MEKC: 7K %% U5 75 #E & (E) FH B (7 i A= 7= i R P s AR K R i R R 5 KR
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) e Fl L oRER
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22 HEMEE  ARSUECERKHEER(C) . WA (V) FUK BT IR AE & (E) AR KRB C R
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55 A5k — BT A K S — 7 5 T 584 R i ) 5 R Ay o S 42 B A e 2 A 22 R Y Mk T R L IR
SHEECER(C) . WA(Y) . AKBFIEIEFE R (E) 5 % 5 3 AR B (T) B R EKC i A 0h -
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K (3) LR 0I5B MEDI F R 15 B W HER R (C) 5 GDP(Y) MBI UTE L R, FAS HIA 4L it
W MHDICE) GDP) &4 HDI, IR 4 . A, MHDIH A GDPHe %k, Wl % Y MHDI
[ Xof 17 R 2R A 5 ko

AR T I IR AR B, AR HDIAE 75 G FE ey o f B A 5, IS AR A MEKC B AL, 3 5k
TRIBHMSHEE UIBME . ASCRAMEKCH A EKCHZL EERTW I w . EFHRymE, R
INBEAE T KKV KA AN 2 B A8 A, ) 15 G W R s 8 o 45 ) BOOR 2 ik 20 5 00 Ak 1) 7 SR )
EEFEH; FEHER i, AR 2 F R QUH A A e S p (PR L, T5 e HE R R B, T 25
AR VR RA P R AR . W) AR 0 A A R s Y el HE R BB A B AR TR I B R IS
by XS it V5 Y D HE A ) B0 A BB, (HRLBE AR R3S H AR 3 AV T T s CHE R R )T, EKC
A U RE ER B 07 o A SR B EL D) A T 1 A B R B A 2R B A TS e ATl 9 T 4 HE
5 HD X5 e 0 5% 0 $E AT 40, B HDI AR EKC AU A P GDP, T Hi At 42 k) A8 AR 4 AR A8 1l
Ab, SR T VT ] A HFAE R A SCAE SR T, S OK IR R TE Y A O i IR AR A Oy 2 WL U AT R
SEAEFR GS. GSHEBARE RN

GS=K —(F,~f)(R-g)-b(e-d) (4)

X K RREFRALAGE) ; RIWKEFEIFRE; g KEFERE R FIORKEEMEGD; f,
F K BRI R BR AR (TC) 5 b M5 K HE B & (S PR A (O8) 5 e R i5 R AKHERC R 5 d R K A5 G

GS LGE 5 vl B A B 5 Dy SRl 38 H R R B kTR TR L M AR A . D GS> 0— ml RSk
(GS"); @GS = 0=l FFLEMIRMLKT-; @GS <0—FEnFELEM:(6S) .

BT, HYYHECE ()5 EKC H R 89 GDP(Y) [A] B 56 2 A LU MEKC B3 80 « 85 ¢S HIE
A vy RS2 v 0 B B R A (V5 e HE Y =€), FHDIER GDP(Y) . 534h, 54 M EKC B
i8] B2 TR0 T Y Wy HE O A B, MEKC 43 A7 049 B I > GS 4 5508 5 R 1 7K 5% 15 1 114 € Fn 2 fig R 1k
B B, A7 MnE (MAN) /] BE4E EKC 7 i AR EZAE R . S8 B 4 3% & ' 575 4 i) ¢ R
HATLRG 0T, BT AR MEKC MR BIE 0N
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GS ™ =B, +B,- HDI+B,- HDI* +B,- T+, MAN + B, RL +p (5)

7SR T 7R EKCFI MEKC Y fie 2 o8 0B 0B 2390 B 2 (6) FIxC (7) 45 4
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iyt
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2.097. -0.152, 0.726. 0.218. 0.074 F11.683, FIRETERKMANMG O T, A5 B K HEH R X A S BR
GDP By 2.097-0.304Y ; AR BE I8 sl AE B 4E i 1 %, AN I975 K HE a3 0 0.726 %5 %
SRR 1 %, NIV R AKHERCR N 0218 %; A M IME B3 1 %, A 975 8 K HE ik i
W 0.074 %5 MHDITHER 1 %, N3975 K HEBRE N 1.683 %, Y. Y. E. T. MAN M MHDI )T
e DOLS £l i+ 2 #4351 0 2.083 . -0.149, 0.714, 0.214, 0.069 M 2.117., FEKMEI T, A¥i5HE K
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F4 JETHEH FMOLS #I DOLS EKC(CYE Ny H 78 & ) 31545 45

Thi # Y Y2 E T MAN MHDI c
FMOLS 2.097% -0.152% 0.726% 0.218% 0.074% 1.683% -6.218%
DOLS 2.083% —0.149%* 0.714%(0.001) 0.214%(0.0001) 0.069% 2.117% -8.480%

TE: FE 19 5 KO T gt s (RE S b pfE) .
#5 T WM FMOLS A DOLS i MEKC 5 25 R (GS1E A A i)

I A HDI HDP E T MAN RL c
FMOLS 1.897%(0.002) -1.025*(0.008) 1.175% 0.226*(0.0001) 0.066* -0.015*(0.005) -6.468*
DOLS 2.096*(0.0004) -1.020*(0.005) 1.125% 0.280%* 0.068* -0.020%(0.004) -5.972%

TE: 76 1% R T G5 (4GS p i) .

Helc itk A 5205 GDP My 2.081 ~ 0.298Y ;. ABIKBRIEIHAE R 1 %, N335 2 K HE i 1
0714 %; R MEGERE 1 %, A5 EKHBEE N 0.214 %; A-MMEERS 1%, AP
15 2 K HERCER K0 0.069 %3 MHDIE4E R 1 %, ANI9T5 K HEBGE I N 2.117 % .

TS iR TR AR MEKCBERY , HDI, HDI', E. T. MAN FlRL )16 it FMOLS fit i1 28 %40 1) Ay
1.897. -1.025. 1.175. 0.226. 0.066 1 -0.015. fERKWIEH T, AN GS X HDI A 57 Jy 1.897 ~
2.050 HDI; ANYJKGEIEHFERIRE 1 %, AN CSIEM 1.175 %; R 5 g R4S 1%, N33 6S 1
h10.226 %5 LM IE R 1 %, A GSHNN0.066 %; RLEARE 1 %, AN GSFEAK0.015 %,
HDI, HDI'. E. T. MAN A1 RL ) Ifi #i DOLS fiti i1 & % 43 51 4 2.096., -1.020, 1.125. 0.280. 0.068
-0.020. ERWIMEL T, A GS X HDIR)51E A 2.096-2.040 HDI; ANEIK IR HEFIER 1 %,
AN GSHEIN1.125 %5 A5 EBRE 1 %, ANBCSIEM0.280 %; A/ MmEEEE1 %, A¥
GS I 0.068 %; RLAEARE 1%, A GSTEM%0.020 %.

XFA(6) . K (200 F1(22), EKCHBIARIAG 25K %M, A¥CDP, ABPIKBTEIRIEFE . o IF
B AR IR A MHDIXE N 33575 52 K HE L 77 A R e A, ECT 7E 1% W /K F T AT S %
it X, TRk st i A AR e R I B A6 2 B R T 2 1 1 R A

X7 KQDFMA(23), MEKCHERIAG AR LW, HDI. /KEEHIEFE . o e i |
Az PR BEINE AT RL XS A ¥ GS 7= — M . Ah, ECTEE 1% 8 &K FFHARESGH#EL, Wh
IR T A A5 6 K 9 359 Ay 2 B R X R 1 1) R R

5 45iE

W SCR A PR A 98 KIS R & B S5 e HE i M X R . QR FREMEKCIL, FES
AR NG RO HECE . AN GDP. AR AE . XEUR 5 SR . A M InE, AR
15 GDP W IE HDI; Q&1 ik EKC IR B &, AT ¢S, HDI. APBPKBRIEINAE . XRS5
SEHRFREE Az B INAE RN T e HE R s R R ORI, VR SR AR S P HE O — A E R AR

X} T EKC, FMOLSHIDOLS ZExt Y, Y. E. T. MANFI MHDI #4487 4 5 2.090, -0.150,
0.720. 0.216. 0.072 F1 1.890; 7E K WIIE B0 T, A 75 5 K HE & X A ¥ 52 B GDP (1 3 P 4
2.090-0.300Y; AXIKBEHEIEFERIRE 1 %, ANIT5 R KHERCE SN2 0.720 %; XI55 5 1 i 5
P 1 %, N335 K HERCEE B N2 0.216 % ; A== BN A48 &5 1 %, A 3375 5% K HE B 3 i 249
0.072 %; MHDIHER 1 %, N34975 P2 K HE i 1S 24 1.890 %.

FEFARC R R, KUK R P ORI 2 4t 2 255 & T8 KT Ko is G W HERCIR Bl 52 i o 7K 3R 85
R —TEZEAEMAS LR, fEKFREAERARZIEEN, & FEUFE X K5 IR 5 K % H
FE. XBUHA G PR . A GDPIKE . I HE R B T S T R M R A MBS R, WEMAA
¥IGDP. A FI /KGR I FE X EKC B TR 52 . M3k ARk 26 48 s ) N FEsg i ML R &, ilE— 2
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& % X #:

[ 1] SONGT, ZHENG T G, TONG L J . An empirical test of the environmental Kuznets curve in China: A panel coin-
tegration approach[J] . China Economic Review, 2008, 19: 381-392 .

[ 2] FARHANIS, MRIZAK S, CHAIBI A, et al . The environmental Kuznets curve and sustainability: A panel data
analysis[ J ] . Energy Policy, 2014, 71: 189-198 .

[ 3] SURIT, BOOZER M A, RANIS G, et al . Paths to success: the relationship between human development and
economic growth[ J] . World Dev ., 2011, 39: 506-522 .

[ 4 ] COSTANTINI V, MARTINI C . A modified environmental Kuznets curve for sustainable development assessment
using panel datal J] . Int . J . Glob . Environ. , 2010, 10: 84-122 .

[ 51 BABUSS, DATTA SK . The relevance of environmental Kuznets curve (EKC) in a framework of broad-based en-
vironmental degradation and modified measure of growth—a pooled data analysis [J] . Int . J . Sustain . Dev . World
Ecol ., 2013, 20: 309-316 .

[ 6 ] COSTANTINI V, MONNI S . Environment, human development and economic growth[J] . Ecol . Econ . , 2008,
64: 867-880 .

[ 7 ] BALTAGIB H . Econometric Analysis of Panel Data, third ed [C]//John Wiley &Sons, Chichester . 2005 .

[ 8 ] PEDRONI P . Panel cointegration: asymptotic and finite sample properties of pooled time series tests with an appli-
cation to the PPP hypothesis [ J] . Econom . Theory, 2004, 20: 597-625 .

[ 9 ] PHILLIPS P C B, HANSEN B E . Statistical inference in instrumental variables regression with I (1) processes
[J].Rev.Econ.Stud., 1990, 57: 99-125 .

[ 10 ] STOCK JH, WATSON M W. A simple estimator of cointegrating vectors in higher order integrated systems [J] .
Econometrica, 1993, 61: 783-820 .

[ 11 ] ANTWEILER W, COPELAND B R, TAYLOR M S . Is free trade good for the environment[J] . Am . Econ .
Rev ., 2001, 91: 877-908 .

[12] FARHANI S, CHAIBI A, RAULT C . CO, emissions, output, energy consumption, and trade in TunisialJ] .
Econ . Model . , 2014, 38: 426-434 .

[ 13 ] Abou-Ali H, ABDELFATTAH Y M . Integrated paradigm for sustainable development: a panel data study[J] .
Econ . Model . , 2013, 30: 334-342.

[ 14 ] ANDREONI J, LEVINSON A . The simple analytics of the environmental Kuznets curve[J] . J . Public Econ.,
2001, 80: 269-286 .

[ 15] BREITUNG J . The local power of some unit root tests for panel data[C}//Nonslationary Panels, Panel Cointegra-
tion, and Dynamic Panels. Emerald Group Publishing Limited, United Kingdom, 2001: 161-177 .

[16 ] LEVIN A, LIN CF, CHU C S . Unit root tests in panel data: A symptotic and finite—sample properties[J] . J .
Econom., 2002, 108: 1-24 .

[17] IMKS, PESARANM H, SHINY . Testing for unit roots in heterogeneous panels[]] . J.Econom ., 2003, 115:
53-74.

[ 18] ENGLE R F, GRANGER C W J . Co—integration and error correction: representation, estimation, and testing
[J].Econometrica, 1987, 55: 251-276 .

[ 19 ] PEDRONI P . Critical values for cointegration tests in heterogeneous panels with multiple regressors[J] . Bull.
Econ . Stat . , 1999, 61: 653-670 .

[ 20 ] STIGLITZ J E . Capital market liberalization, economic growth, and instability[J] . World Dev . , 2000, 28:
1075-1086 .

[21] KAO C, CHIANG M H . On the estimation and inference of a cointegrated regression in panel datal C]//Non sta-
tionary Panels, Panel Cointegration, and Dynamic Panels . Emerald Group Publishing Limited, United Kingdom,

2001: 179-222 .
(F#%1227)

— 115 —



KL Yt PR 5 U ek A B X T 1 0E S

PATERR A ) 5kKSE & B i SR

[16] wtes . B br 5 SPSS R IM] . dbat . iAo At 2007 .

Zoning methods of environmental flow management region: A

case study of Hunhe River Basin

ZHANG Tianji', YU Xiao’, ZHUGE Yisi’
(1. China Three Gorges University, Yichang 443000, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Building environmental flow management zones is of vital importance to identification of environ-
mental flow management requirements in various regions of the watershed, to rational allocation of river en-
vironmental flow, and to coordination of social ecological competitive water use. Based on the management
structure system, a new method for zoning management district is established in this paper, considering the
two attributes of society and nature, and using clustering analysis algorithm and Boolean operation method.
By taking Hun River Basin for example, the whole basin is divided into five environmental flow manage-
ment zones by the new method. The result indicates that the new method is feasible and is beneficial to
simptification of the complexity of watershed management. Each zone has an independent and complete man-
agement structure system with distinct characteristics, which is conducive to the development of manage-
ment objectives.

Keywords: environmental flow; management partition; index system; Hunhe River Basin
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Influence factor analysis of water environment protection

of Huntai River basin based on EKC Curve

ZHANG Aijing] , FU Yicheng2
(1. Construction and Administration Bureau of South—to—North Water Diversion Middle Route Project, Beijing 100038, China;

2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Sustainable development becomes an important research field for scholars studying Environmental
Kuznets Curve (EKC). Based on two different EKC assumptions, the coordinated relation between water en-
vironment protection and social-economic sustainable development in Huntai River watershed during the peri-
od of 2003 to 2012 was studied using panel data method. (@D Based on the EKC curve, there is an invert-
ed U-shaped relation between water environment deterioration and improvement of socio—economic develop-
ment level; @Based on the modified EKC (MEKC) relation curve, there is an inverted U-shaped relation
between sustainability of water environment protection and socio—economic development (HD). It is restrict-
ed by water resource consumption, regional trade openness, GDP per capita and control regulations for to-
tal pollutant emission. Based on the fully modified ordinary least square (FMOLS) and dynamic ordinary
least squares (DOLS), the mean values for key factors of EKC, Y (GDP per capita), Y*, E (water re-
source consumption per capita), T (regional trade openness), MAN (production added value) and MHDI
(modified socio—economic development index) are 2.090, -0.150, 0.720, 0.216, 0.072 and 1.890, respec-
tively. Therefore, EKC assumption, socio—economic development level (HD) and sustainability are key fac-
tors for the preparation of effective water environment protection strategies.

Keywords: EKC; sustainable development; waste water discharge; Huntai River
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