55037 B 21 1) E &~ £ Eild Vol.37,No.21
2017 4F 11 A ACTA ECOLOGICA SINICA Nov.,2017

DOI: 10.5846/stxb201608251733
RfE  RIY 250 2 A BB R PN I —— AT R 8 0. AR 2524, 2017 ,37(21) :7039-7047.

Zhu J] W, Xie X T, Li X H.A solution to the problem of ecological environmental carrying capacity evaluation: a case study of Henan Province. Acta
Ecologica Sinica,2017,37(21) :7039-7047.

ARG R SN R
— LA R A N 1]

KEET HBEY, FCE

TR AR R B IR 5 2 B, AN 450002

A 1037 AT SR A T 25 R SR AR 2 PR 5 R SRR ATV 0o 28 S DRI TP B e L )
T2 AFL A AS FRHE TR AR A 7 0 LA B0 %8 1 25 SR B0 I PR3 /N R B B TR , A0 T A AT B AR 01
PR T 35— MR, ASCRSE R T — e 2SR ARAR VR 3 0728, B 2 25 3R SR RO S 0™, 907 AR
AT R R AR RIS SR AL B T PIRAS VR4, B A 8RB R SR A 4 T PB4 25 5F
HERL AL T RIS ROV 0 25 50 B0V A ERHE G LA BT OB VR DS54 0 E1 A, SR FEACHR BT 03 572
MRS HRT 1 AT RSB AR JE 7352, DASA FIR I B 25 R SR AR 02 I 0, LT 20 901, 0 228 T 540
DIV, S SRF (DA AR BT IUR AN AR D P T % A 255 1 4 052 S AT 1 3B
LISKEIRE I B 2 F 105 @157 1 SV E A FRBDRA 00 Pieh  BETE T4 25 305 R G0 R 8 B FE A0, 7 T 55 17,
S SOOI G SR 7R SR T — i S B AR 7 VS TS AR ST i BRSSO RO S  {35
P AR B AT 10, IR ADA TR SRS, 001 2 1 RN S0 5055 B 17 SE AR, 7 RO e e
R

SR AR IR R EG EA R DR T 4

A solution to the problem of ecological environmental carrying capacity

evaluation: a case study of Henan Province

ZHU Jiawei ", XIE Xiaotong LI Xinhui
College of Resources and Environment ,Henan Agricultural University , Zhengzhou 450002, China

Abstract: To evaluate eco-environmental carrying capacity, the core task is to estimate whether the intensity of human
activity is within the threshold value of the eco-environmental carrying capacity. However, both the intensity of activity and
the threshold. value are difficult to measure correctly. In an attempt to solve the problem of evaluating eco-environmental
carrying capacity, from the viewpoint of eco-environment system operating status, we present a new method of eco-
environmental carrying capacity evaluation, called the “Eco-environment Index dynamic evaluation method,” which is
based on the ecological balance theory and the ecological stability principle. The processes adopted using this method are as
follows. The first is providing an evaluation criterion of eco-environmental carrying status, that is, whether the eco-
environment system is operating well. The second is calculating values of the eco-environment index (EI) in different years
using an existing EI model. The third is judging the eco-environment system operating status based on the change trend of EI

by regression analysis. Using these steps, eco-environmental carrying capacity can be evaluated. The evaluating process is
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demonstrated by using the case study of Henan Province, which yielded the following results. (1) Although eco-
environmental carrying capacity evaluation is different from the EI, it can be performed by regression analysis of the EI. (2)
This method, by following the strict definition of carrying capacity and avoiding the difficulty of estimating the intensity of
activity and threshold value, provides a new way of thinking and a new approach to eco-environmental carrying capacity
evaluation. Moreover, it is concise, easy to perform, and of clear significance. (3) Attention should be paid that the eco-
environment quality cannot reflect the carrying status, for the region with a high eco-environment quality can be overloaded

such as Xinyang, and the opposite case can be also exist such as Puyang and Anyang in Henan.
Key Words: eco-environment ; eco-environment index ; eco-environmental carrying capacity ; Henan Provinge
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Table 1 The ecological environment index in 2000—2014 in Henan Province

iﬂrz 2000 2004 2005 2006 2007 2008 2009 2010 2011 2014
HEM 56.98 61.45 57.99 59.74 58.58 60.25 61.10 60.30 61.10 61.59
Fraf 54.71 55.58 55.00 58.26 58.49 58.25 58.20 58.90 58.20 58.68
% 70.91 72.64 69.08 71.05 70.94 70.87 71.73 70.90 71.70 72.36
Rl 65.25 62.18 62.62 63.31 65.80 64.65 65.59 64.70 65.60 66.15
%A 53.87 50.16 53.48 56.53 56.64 57.27 56.65 57.30 56.70 57.23
Gy 56.29 52.65 52.47 55.35 55.37 55.90 55.11 55.90 55.10 55.58
s 54.28 57.70 58.32 61.72 60.68 59.64 59.96 59.60 60.00 60.53
AR 53.86 56.15 57.32 61.11 59.86 60.07 61.20 60.10 61.20 61.69
bE 46.51 51.05 54.79 56.40 56.66 57.14 57.24 57.10 57.20 57.71
& 54.52 52.18 53.34 57.40 58.18 56.97 57.46 57.00 57.50 58.00
b S0) 60.72 56.24 57.57 59.97 61.95 59.67 59.70 59.70 59.70 60.24
NS 76.13 74.00 69.68 71.65 72.41 73.15 74.48 73.20 74.50 75.17
a) el 78.44 75.32 74.01 74.42 76.38 75.04 75.89 75.00 75.90 76.53
[l 57.25 56.29 54.70 57.20 58.60 57.59 57.40 57.60 57.40 57.91
{5 84.41 85.40 78.30 76.97 81.59 81.13 77.58 81.10 77.60 78.28
A 58.54 56.32 58.80 60.99 62.53 61.48 60.99 61.50 61.00 61.50
IF )5 69.14 61.21 66.54 66.08 70.45 68.01 64.73 68.00 64.70 65.28
GRIR 52.36 57.71 64.17 67.15 68.87 69.31 68.24 69.30 68.20 68.77
448 Total 62.78 62.23 63.91 63.14 64.95 64.29 64.02 64.30 64.00 64.61
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Table2 = The regression of the tendency of EI in the local regions

Hu T [ )= 7 5 R
Area Regression equation R AR CC evaluation
FBIM EI=0.28731=516.89 0.520 4.02 Al TR E
FFdf El=0.3362:-617.52 0.660 4.71 Al IREL
& EI1=0.0850:-99.38 0.115 1.19 FEATT 7R 2
SETLL EI=0.1799:-296.56 0.257 2.52 HEAT R
e EI=0.40271-752.7 0.458 5.64 ] AR A%
TR EI=0.07931-104.15 0.056 1.11 FEAT] K3,
B2 EI=0.3822:-707.89 0.525 5.35 A 7R
fEAE EI=0.5783t-1101.62 0.767 8.10 Al 7R
TEH EI=0.7855:1-1521.61 0.732 11.00 A 7R
WE EI=0.3679:-682.20 0.472 5.15 AR
0] EI=0.0821:-105.17 0.042 1.15 HAT] TR E,
= EI=0.0445:-15.98 0.009 0.62 FAT] TRE,
FPH EI'=-0.06461+205.34 0.041 -0.90 FAT] TR E,
W EI=0.1080:-159.59 0.165 1.51 HAT] TR E,
5 FH EI=-0.45361+990.69 0.362 -6.35 vh R 3
JHH EI=0.3108t-563.47 0.426 4.35 Al 7R E
LIRS EI=-0.1080:+283.25 0.026 -1.51 R
iR EI=1.2190t-2381.6 0.687 17.07 ] 7R E,
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Fig.1  Scatter diagram and tendency of EI in Henan Fig.2  Scatter diagram and tendency of EI in Xinyan

4 SRS

41 #5i5

(1) RS IREE R BUR PPN N RER AR 2R 10, X8R 25 3R 58 o IR R AN R e T AR 28 858 R 4]
ARERAE 75 B, JEASRE UL A 283 2l Bt — e Ab T AR A PR R 40 vl 7R kA B 2 I, FE NS B
WERPETRR G T 8 R ISR R th S0 TR ECIRA , B S5 RTIRgiR 1k

(2) H TSR v AR AR AE 77 0 BB RS sl A 28 ER BT N R 7 198 /N DA s 30 X il 24 1 7
FORE A E S IR VR R A, < ARSI R R B S A TN R R AR A B A SRR e
BB B AR AR PN AL s A RS TEMY BT T A ST RGUR BRI e, ik A 517, 45 R X
B, HLA — R AT R AT

(3) VTR T 15 AR AR AN PR 0T et SR SR B v s AT 2 s, A A PRI A Ak 1 T 7R 2 | JE AR W R otk
A HURTE 18 AT (R BH A S5 2 ATl b TR ECRES 5 B E 2 A SIS B BUR g i e X, 3
ST SR TR 5 R BN PR B E AL
4.2 g

(D) A[EZEFR ARSI R X — S B AR R 22 5 (2 AR S EREE I A R IR B 1 — 41,

http ; //www.ecologica.cn



214 Kaihh S ESHBOREI N AT —— LA R A 7047

HE IR BRI RE O B AR 2 IR R, F A ) T U B 2 S0 i DA D 7R 8 R A R DX R
Bi R GEEH AN R A U AL DXSRER S DI REA e AR B A L D7 1 AR I 26 1 T, XI5 2R 42 T e R 52
N At 2o sl 0 B 8, 8 HH X — B L DX IR 58 R e 4 A R DI REKs A LR AL s Ty ) ik, T AR
R XA SE R G0 54 2 5T 16 Sh A1 B Y SR, A AR R 3T I LS AN RL B 51, A 2530 55
JRARAITTE NI B0 A IR R GU N R I IS RERA ORI PN IS

(2) LESHEURE I PR SR S FREER AL RS WOIR N N 25 A R A REAH IR R /Y, T AR SR
B R GEA AT RE R SR AN 8 A= R B PEO T 52 18 W6 AR 22 IRIE , AR — A 7™ o Ak | B IR BsoF- 1
5 AR R AV BB A AR R B B T 1T EL B RE I AR M BT U A Al A A AR ARER S R
GEIIFTNE , PR S SRR BB H S SIS TE (9 IX B A A BRI AL

(3) “ A SIE R AR E STFE " IR R IR R G B0 25 A AR E 10 B, R R A8 S B 45
RAFBE R VI G, X XA SR AR BOR S HEAT IO, PP 45 32 A SR S 45t MR sh 22 1
SHRWLRG B (S 7RSI B AR BO T3 07 TS A TR EtE 588 M Rbey | TPl A A 25 P05 o i 48 4L
PR T A TR S

5 % ik ( References)
[ 1] Price D.Carrying Capacity Reconsidered. Population and Environment,1999,2(1) :5-26.
[2] ZRFEH, TR, R ENRSRE IR EA R - B F5E,2000510(3) :28-30.
[ 3] BBhER RS NSRS AR PEAT - WIRSEREE,2003,13(1) :13-17.
[ 4] T, INISHT, 2054, 2t IR B R i o8 b . B FH AR 25231, 2005, 16(4) 2 768=772.
[ 5] sk, 23k XIZEE E4e RS BIRRIE &R 5 R AR 2%4],2009,29(2) :878-888.
[ 6] EHM Hl, T KSR E I iR, o EEEER24,1996,16(1) 1 6- 10.
[ 7] TR BN, ZE 5000, R, 1 UK . SRR g dek A 25 7R 2 0 4 DU R L2419 51, 2000, 13(2) 44-48.
[ 8] ¥ skZl. AR W EPNAME SR P ED - RIS ER58,2007,17(2) 1 19-26.
[ 9] TBURRRRE. A A3 7 WM& B L F e vk, AR S 2541, 2012,21(2) :389-396.
[10]  JESUR, S0 RBE AR 7 A ot S i Ak ) 2 i 78, PRI SRR 2, 1998 ,18(3) :227-230.
[11] JEPR, 0 SCHE. ATRRLE IR R 3 9 B R S TP DT - 5 UR 534958, 1998 ,8(3) +54-58.
[12]  FJ 48, ohA B IR v b X A R 2R I 23 3 SRAAE AR 252441, 2015,35( 14) :4860-4870.
[13] BN, B Sk 3T K 9 IR R 28 ) SEACES A 5. o = 7K ORI, 2004(7) < 12- 14,
[14] sk, XIZEw  frar R, 4t AR “KYE " ZmE 2. rhEA A - BEE 5545 ,2007,17(6) :54-59.
[15] MR, 2504, 22 3Cte, T4 XIZE 5 Nk ST IF ST T I ) PR 5T 5 DI AR 25241 ,2009,29(2) :889-897.
[16] Apakld, BEIR. S FAERR Gl B A TR BT, IEEREF2%4i,2005,25(5) :586-594.
[17] A% B JUat, SR AR, 1990 150- 155.
(18] Ml B W HFL & RS IRE — A DR #e i 5 . AL . B RS RL 22 H AR, 2001.
[19] EEH ALHEIBESREN SESL L TR 5IF5E,2004,18(2) :11-17.
[20]  HARIE, SHWF, B K. R E IR AR ST kT R, 2012(9) 1 2-8.
[21]  HRwkHED 4% 0 2R 80 IR T AR 28 R GRS 5PN Jr ik A 5241, 2005,25(4) - 771-777.
[22] &b BhJRAE RAETE, sk W7, SR40 R AL PR AN T 2R AR S PP —— LU LT R ] A A5 24, 2015,35( 14) 1 4852-4859.
[23]0 K X kAP TAESRG RS ) PRSBSP4 ,2013,33(13) .4111-4124.
]

(24" ReESE WME ) BRI R A AR AE SRR IS, R4 ,2008,23(3) :412-421.
(257 XRS5 7 A0 6 B, 2530 B P S IR 25 SO R K P25 A Al R A AR 2440, 2014,34( 1) 197-104.
[26] FACABITLMPENHES. LG . EIRBERF24 H ARAL, 1998 . 28-56.
[27] 7 XUZR, B0 e I 3 T AR 25 SR 8 A v AR SR B L 5 A 40 A, SR PR R 2441, 2012,27(4) 1614-624.
(28] g, A EARIR, UG AR 25 R 00 430 DS AT 585 R e A S VAl I B . AR 75 2 42, 2006, 26 (8) 12716-2722.
1 BREUE PRI RS R R R e 5 R . AEASSA,2008,28 (12) :6252-6263.
[30] JE¥%, T8, 3@, T35 Har A A L il fURB UG IE 5 7 ik sl A A5 231, 2015,35( 14) :4592-4603.
] A N RN E PR EE R AP, HI/T192-2006, 4B IR ERROLPFN H AR IS (3047) . HI/ T192—2006 , A= S HBLR BN F A RE (1447) .k
a0 P E PR R D A, 2006.
[32] Wi A RILAEIREE LA, HI/T192-2015, S IRERR BTN H AR B, IR, B EREERL2 H it , 2015,

http ; //www.ecologica.cn





