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Abstract: In 2009, the Minisiry of Finance of the People’s Republic of China issued the “National Key Ecological
Function Area Financial Transfer Payment ( Pilot) Method”. Thereafter, the government began to make ecological

compensation for the key national ecological function area with transfer payment. By 2020, the government had allocated
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603.55 billion yuan for transfer payment. It is great significance to evaluate the ecology protection effect of financial transfer
payment in the national key ecological function area. The previous studies on ecological system pattern have been carried out
almost at national scale or regional scale. But the research on ecosystem pattern change in the national key functional areas
since the transfer payment is lack. Therefore, this paper took the counties that got transfer payment in the national key
ecological function area in 2019 as the evaluation objects. Multiple phases of the remote sensing of land use/land cover data
were used to evaluate the performance of the financial transfer payment policy on ecosystem pattern and change in the
national key ecological function area. Two evaluation aspects were ecosystem composition and its change, and ecosystem
structure change and type conversion. Six evaluation indexes were area of ecosystem, composition of ecosystem, area change
rate of ecosystem types, change direction of ecosystem types, comprehensive dynamic attitude of ecosystem, and land cover
conversion index. The results showed that the ecological quality of the national key ecological functional area improved
overall, and the land cover conversion index was 3.85% from 2011 to 2019. The improvement of ecological quality was
mainly related to the increase of water area. After received the fund of national financial transfer payment, the ecological
quality of all selected counties improved significantly. In 2011—2016, the method of spatial horizontal comparison was
adopted. The results showed that the land cover conversion index of the counties that received the fund of financial transfer
payment was 2.28% , while that of the other counties was—3.36%. In addition, the method of longitudinal comparison was
adopted in 2011—2019. The results showed that the land cover conversion index was—3.35% before the counties received
the fund of financial transfer payment, and increased to 1.70% after they received the fund of financial transfer payment.
However, the interference of human activities in the national key ecological function area is still quite strong. During 2011—
2019, the land area for urban and rural, industry, mining and residents increased by 14.2% , while the ecological space
area such as forest and grass decreased. The ecological protection target of the national key ecological function area has not
been effectively implemented. Therefore, the effective implementation of various national regulations on land space
management , the effective resolution of the contradiction between ecological protection and economic development, and the
scientific decision—making on ecological protection and restoration are urgent problems for the ecological protection in key

functional area and counties.
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Table 1 The number of counties and the amount of transfer payment for the national key ecological function area

A S IREX H RSB SRR FAEBIIREX
~ R ST AL R w1t N R AT EA KL R ew/ T
EEO) : G20 .
Number of counties of transfer Amount of transfer payment Number of counties of transfer ~ Amount of transfer payment
Year . . Year . .
payment for the key ecological ~ for the key ecological payment for the key ecological for the key ecological
function area function area function area function area
2008 221 60 2014 512 480
2009 372 120 2015 556 509
2010 451 249 2016 725 570
2011 452 300 2017 818 627
2012 466 371 2018 818 721
2013 492 423 2019 818 811
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Fig.1 Distribution of key ecological function area in 2019

1.3 Pk
1.3.1 AEEBRGMERITH

H AR YIRE XA R G Jm SO ARG 2R A S R G SIS A R A 28 R G A A8k J 2k
RIS br . AE R RGN R S R G ARG R L] A S RGeS FUAR {3
8 3 MR LE R R GG A SR F AR A S R G R I AR RGNS+
MW SR AL 3 e, &4 & IR INETE LR 2,

http ; //www.ecologica.cn



11 4] 5 R S IR KR S AT AR A R SR R AR BT L A A 4373
F2 FMERTERERSEEH
Table 2 Calculation methods of indicators and description of parameters
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Land cover conversion index
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Table 3 The overall status of ecosystem types for key ecological function area from 2011 to 2019
2011—2019 ZE btk 2011—2019 A5 fL
KA 2011 2019 Change area Change rate
Types from 2011 to 2019 from 2011 to 2019
km? % km? % km? %

#HFHb Cultivated land 515131.5 10.6 515590.9 10.6 459.4 0.09

FhHE Forest land 1347515.8 27.8 1346098.6 27.8 -1417.2 -0.11

Wi Grass land 1534193.4 31.7 1531644.4 31.6 -2549.0 -0.17

K3 Water 135171.3 2.8 136615.8 2.8 1444.5 1.07

F ML Construction land 38246.4 0.8 43670.8 0.9 5424.4 14.18
HKHFH £ Unused land 1274022.7 26.3 1270648.6 26.2 -3374.1 -0.26

WA RGATNAARTE B TG 1 bR il | 0 bt 0 2 35 FH b, =5 B0 ACKe U R b | 2 b R R )
M 5 PRl 32 A 1 D B R AR R R AR S B | R 5 e R AR AR R A B
M, e 2 AR DA AR T A 5 K R A D R AR, KR T B AR T R R
TR 5 Tl I 32 25 AR T B MR AN B (3R 4) .
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Table 4 The ecosystem type transfer matrix of key ecological function area from 2011 to 2019

2019/km?
b Mt T K35k R A 4 H
Cultivated land Forest land Grass land Water Construction land Unused land
2011/km?  HFHh 489823.04 12808.16 6621.99 1420.01 3683.82 774.38
it 13087.55 1317371.80 11639.06 1887.10 1775.16 1729.02
b 7723.34 11908.77 1502124.01 2966.52 1596.62 7851.12
K5k 1064.30 1757.56 2504.58 128233.57 190.72 1409.89
B 1624.79 633.18 576.46 105.56 35213.72 92.42
KA JH A3 2266.77 1606.22 8151.55 1991.37 1207.47 1258777.82

2011—2019 4, K HE R E S RER A S RGN TSR BRI, A 1.1x107 km LR G
BT A (— ), B S B R AR 2.33%, ZEDURNINRESE Rt K AR R X P s iR,
BB RRLGAZMEN 5.36% ; U AW ZFEME ORI X RUK IR 55 X, 256 208 73 528 3.15% F12.34%
B XU VD X AR B AR X BN 5 G AR 1.13% (3R 5) .

2011—2019 4F [ 5 8 5 A= A T BE X Az A B R0 SRS | A= 25 R G T BE 17 I 1 7 1) 2 i | - o 788 ol I
FHARHN 3.85% , Ho B WUE VD X B tif-de R BH  , A S R G AR HON 5.77% s HoR R /K IR 5= X R 7K £ £
FEIX, AR ET AR 4.23% 1 1.15% ; AW Z FEHEORIP XA T4 22 #2848 800 -0.77% (3£ 5)

5 20112019 £EEREITESESREEITLBEBEHNEE

Table 5 The ecosystem change and transformation intensity from 2011 to 2019

rfg X R B RGE R E N/ % T BRI AR B %
Types of function area Comprehensive dynamic attitude of ecosystem Land cover conversion index
JKJE# 7 Headwater conservation 2.34 4.23

7K +45+F Soil and water conservation 5.36 1.15

B X[ 70 Wind-breaking and sand—fixing 1.13 5.77

LM ZAREPEAE B Biodiversity conservation 3.15 -0.77

JUA Total area 2.33 3.85

2.2 BRI AT AT

M 2011—2016 4142 )4 ] LR B |, 5588 S AT B b 25 i i R B | AR 3% S AT L 28 i ik
AR FERS ST AT B A M Bl L AR N 2.28% , i I # M —-3.36% , 2011—2016 454 %% 32 A5 E 3Bk ik /D>
0.01% , JEFEF S B H B TN T 0.03% 5 b i SR AR A BT isi /b AR SRS S04 B30/ T 0.23% , AR 0 B
B SA BB 0.41% , /0 B3R S5 F A HTE I3 2 A% 5 i FH b B SR AR A B Sl 1 , AEL 5 8 S A IX sl o 7
10.01% , AE5ERS ST XS U B 01 14.519% B h58 R 5 & METE 0 1.5 f5(F£6) .

M 2011—2019 4F BB RIGA 1] L E R, 232 W0FBURG B AN i 45 EL Sl A A o i AR AR 2 | R 3 32 W U 75
A A Bt A R AR AR Y A WU RS SR b B SR B -3.35% , T ARAS G M 1.70% , K
HbAE FFAT W B 7% S AT T AR AR 980 0.08% , 3R A% i WIAFAF I8 /D 0.04% , BiT# 2 5 #5192 A% 5 /K SU0E ARA5 I B e
B AT D 0.30% , 35A5 5 W AFAFE 38 i 0.08% 5 15 FH L ZE AR A5G W U A% S AP AT AR AE 34 N 2.90% , 3545
JE AR RGN T 1.23% Wi E 2R E M 2.4 15 (3R 6) .
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Table 6 The effects of transfer payment on the change rate of ecosystem types in typical county area were compared in space and time

2011—2019 4R SA) 20112016 4B HHEZFH PRI B

o WU R E)  AFfed/s  SoRHBERRT H(SRI ) D,
A RGEA - . ) . . SR/ %
Longitudinal comparison before and Annual rate Horizontal comparison of whether
Types of ecosystem ) . . ) . . Total rate
after receiving transfer payment from of change transfer payment were accepted from £ ch

2011 to 2019 (time comparison ) 2011 to 2016 ( spatial comparison) of change
Bt ARAFHT 0.01 2 -0.01
Cultivated land A 0.07 i 0.03
A ARAFHT -0.08 2 -0.23
Forest land PAIE -0.04 = -0.41
) ARAFHT 0.00 2 0.12
Grass land e -0.02 = -0.01
KR ARAFHT -0.30 2 0.66
Water WRHE 0.08 i -1.48
B M ARAFHT 2.90 2 10.01
Construction land FiE 1.23 En 14.51
AR+ IRAFHT -0.11 2 -0.44
Unused land wE -0.10 i -0.55

3 g

3.1 EEHRIERM B SE

2011—2019 478 Z S D RE X 54 5% S AT EUR U T B 04 A 2 A 30 i, AH St 9 i SRt 26 B, 721 R
Sy el X B ZR B L X R A R A L ) A b R S I RE X R R W U R S At
R S AN YR IX B R B T e A (R, AR R, B DI RE X+ M & 5 AR A
AR , S A R ARARAR, (R R IR 0 3 85 5 TR AE R, 5 E R ARTIRE X L ) Xt
KIS TIRE DCHE H A« B PRI RIS 50 B Tolb AL R AL T &, T8 s R TF 2 T B R4 9 2 [R) 4 R
AR X Ao B DR K R A A 2 ) A P ok R BAR A B R 2208, Se AWK DIk,
B v v T AR S SO R ISR A S ISR AR AT A T A A SO R R G DU R i an e g g A
JT BB ATF 2017 4F 2 A 7 HEPR T (& TRIE H M sp A BRI L7 TR WiE b1
2020 AFAF % HIT 42 1 56 A B A SR AL B e b, AR S AR AR AT A B [ b AR A A W) A5 B
AL A R . FEE S5 BE 2017 4F- 02 H 04 HED & Ay (4 E - HURIE0ZE (2016—2030 4F) ) [F 4 (2017)3
S0 R A AR RE R Al A A ), AR VR S R A R, L, 38 V)T B B VR SL
s RSP EOR , #EST E RE S A STIRE X 25 B F R AR A% Jm , AW K AE A 2 1], T 45 1 7 K 5 St
R S DR X A 45 T B AR,
3.2 BRI SRE KRBT IEIRIkZE

RS TIRE AR A BRI & X B A S AR IR Ho BT 55 e iR S o KR 2 H AR, R
1M H AT SR TR T AN RO R 1%, ELB = PRIV b e o 1B g 4 L ORGSR 20t 1 5%
JLTNRE X B AT A A M, 5 St A A AR AR AT SHe 1 5 O OB A S A |5 S b B AR TN D R 2 5
JELZ (T2 2 S MU L, B R 45T AN 5 W 8O B S AP BSO8R D /0 SRR MR AR I fige e [X 2
TE R I, S A S TR X A AR S IR TARARXERRSE

H i 5 i A S TR XA A IR AR 9% 4 =R UR T s G ) 9% 4 S, T A R S 48 o ] F A
SRR BRAR AN T AR ) A S AN C R IR TT A B8 ST DA A Z5pMEE Ry 5 o) B4 48 s T A o) 7 % S )3
JE , o S BUR AR SR BE R ] 22 Sk s gl U AT, LR ST LR BOH O 3242 B 00 KRS BB TigE X
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BEURBURAY 22 5, FRACR B AR 25l AR SOl A SRR BRI K R Z5AR G il I A Bl & i rh A 3
—EMAETT AR 2 . FEr EAAR AR , R E N AR 25 M 55 i (E S BLAY — R EE 25 Mg A, B 1 — Lk
M DX RDRE AR A Sl o %o T AR AR ERIEAR BN 55 A AN B AR AEAF BT, A] R IBUE 2588 R it , 53X
L6 i X RO A BRI BN A2 7= R 16 26 1F 3 P B IR A PR O0 B A . IX, M R Uk ) 5 i 2R A5 T g
DXAE SR SR I AT
3.3 RSO GIRE Rl AR N

FE 5 AR S T RE XA A ), A S DI RESR B A ML IX. [ AR 5 A SCER T 2207 1, 4R H I i AR B
JRGE— ) XA ) DX AN [R]ZE 2 AN [RDR AR BE 1 A S8 B AR IR TT 1 5 RO IR &, HAE S B
i S/ AN IS SR X 2 i L 7 5= o T A N A R e VS BT - I (B A S B WA T SRS
FiA: 2SR GGG IO, A7 L8 2575 T BA I AR S ML L T R B B AR P B 0 e,
SRS BN TR TS I RE XA S R GE X 5 MR TT 58, O TSR] AR 2 XN A AR A 25 R G K AN D RE R 25
AACI A S AR T T AR AR A SR ZUASEIE S i 7 5 T 1 H AR AE S R M sh Bk 72 =8
)RS R AR AL | DT 25 40 A 25 3R 8 B L R R K B A Ik 1) 222 Ak 51y g 27 WL ) 02 ) s J 2 i ) A=
FREEBLH T IR A S RGBSR AL, 2 N7 [ K R 1) 4 — St i AN [ AR 2 XN IR 2
] A S RGEHARTT R R

4 £t

ARSI T 22 1138 A 1R ) - ) /- B e B %o 5 A S T RE X A B S AT BT St L ok [X 3
BRGNS R B HEAT T 1AL, IR o 4s R R, B 5 SR S T RE XA 28 i R 0 e IR 474 2011—
2019 4F + M BT A AR N 3.85%  EAZ IR SO BUR 5 A BL AR AR it e WD B, A 2011—2016 4R %5
]S ] USR5 A% S AT EL a4 B Bl e 2648 B0 2.28% |, AR 56 S A B R —3.36% 5 ML 2011—2019 i} ]
YN LEBORE A B A2 R ST 1 M B W AR RO -3.35% , T 32 J5 0 1.70% . 5 ULIFET, i+
AR R S A S TIRE R G sh AR B A am Y BF ST B (2011—2019 ) i FH B3 N T 14.2% , R 46
BAMEAA P /D , B R E S A SBE X A BRIV SE 5L, A a2 B 4 H S AE R REIX 28
AR SR A5, A A B AR SR 5 0 KR, Wl T R 24 A SR 5B R BOR , T A A5 T & 5 B fff DR
T R A A 25 25 1] 4 ] 5K B 0 D DX AR AR mR A i e iy )

22 3R ( References)

[ 1] B, hEBER. T RA(EEATNREX R A4 5. (2008-07-18) [ 2020- 12-24]. hitp://www. mee. gov. cn/gkml/hbb/bgg/
200910/t20091022_174499.htm.

[2] 55 B, [ 55 B o6 T ED & 4 [ 32 4R o B XA R % 3 41, (2011-06-08 ) [ 2020- 12-24 1. hitp://www. gov. cn/zwgk/2011-06/08/ content _
1879180.htm.

[3] WMBGE. RTER(EZFE S AT XS AT (R R) J08) B@ 5. (2009- 12- 25) [ 2020- 12- 24 1. http://yss. mof. gov. cn/
zhengeeguizhang/200912/120091225_252633.htm.

[ 4] A0SpER, XL, 2R, oo, 15K A 25 e X S A A PR 8 0 i 25 PO 48 b Ak R 503 55 0 SE R BRB R 9P, 2014, 42
(12) . 42-45.

[ 5] AEEREEII A, ER B IR SR T. [ S A A T AR X B AR A PR B WA 5 B 0 55 (5 B R G S
BEF. bt T EERE AR, 2015.

(6] Uk, RS RSB S R hEME, 2018, (4): 13-15.

(7] XUE, BRIT, X0, BRI, f0ph. 6508 A2 25 0 R DX e B SO A AR DG R AT 58— LA Hi B 5 — B ol 223, 2017, 39
(3): 3-15.

[ 8] ZWHL FEAESHERERSANREDIEID]. Jtat. B EMBEREIITERE, 2019.
LB, 2R, BoR . R nE SRR RS SO I B B ML RIS . 228 MUBIHERRR , 2017, (7) : 81-87.

[10] Sauquet A, Marchand S, Féres J G. Protected areas, local governments, and strategic interactions; the case of the [ICMS-Ecolégico in the Brazilian
state of Parand. Ecological Economics, 2014, 107, 249-258.

[11] Droste N, Becker C, Ring I, Santos R. Decentralization effects in ecological fiscal transfers; a bayesian structural time series analysis for portugal.
Environmental and Resource Economics, 2018, 71(4) : 1027-1051.

[12] Droste N, Ring I, Santos R, Kettunen M. Ecological fiscal transfers in Europe-evidence-based design options for a transnational scheme. Ecological

http ; //www.ecologica.cn



4378 A E = 2%

[46]
[47]

[48]
[49]

[50]

[51]
[52]
[53]
[54]
[55]
[56]
[57]

Economics, 2018, 147, 373-382.

P, R, WHL, R, SR, 28 BRI A SR X A SRR b S P BSOS —— LA R 5 P L X R S A S T g
X R, M3, 2018, 73(3) : 429-441.

BRI, ok, B R E SRR IRE X FR S AT AR SO RN B 57— TR v 44 S0 19 STIEFSE. RN T - IS B, 2017,
27(11) ; 141-148.

ZEENSE, B, XA ERE SRR X AR A IR T i A R RN T b SR 2 2R AR, 2016, 16(1)
10-19.

RIESE. M5 A AR S AT R B 8 B F 5 —— DA Rl D). BUoH . #iiTiiF 8ok, 2020.

BUNKR, B — 0. A AS I RE X RS S R AR B AR . S A Ml S B SR 2. WAELHIESY , 2019, (5): 17-32.

OB, AR TR SO TN R A R A AT [ D]. MRt BB TR K, 2020.

B, 24 I T 2 IeGE T A MRS SRR . S BF IR, 2014, (11): 92-97.

ZEE, R0, RN, B R E SRS KR S AT A S AMERCR AT MARATRE, 2013, 35(5) « 58-64.

TANEE, Bk, . FOWAER RGNS 5 . S TEbn 5586, HBkEl2EdER | 1999, 14(3) . 235-241.

HET, il 6, 258, ARSI SRR, ER¥M, 1997, 17(5) . 453-461.

Xlgdie, XASE, PRy, XBFRAE, skBarE. o B A bR AR (b 25 (A% Js 43 M. R k2 (D %), 2002, 32(12) . 1031-1039.
Verburg P H, van de Steeg J, Veldkamp A, Willemen L. From land cover change to land function dynamics: a major challenge to improve land
characterization. Journal of Environmental Management, 2009, 90(3) : 1327-1335.

X, SISHE, BT, ESCE, JHUTRE, SRESC, 2R, BIKE, TARTE, Rt TR, 21 tha gy E £ A AR 23 4SS5
S5IRE0 S50 07. MFR2EAR, 2009, 64(12) : 1411-1420.

HE, ONBHBR, T, Bk, 08, THE. 3T 25 A0k B R G A R IX MR AR (b S S 80 06 R AT, IR A A4, 2019, 1
(7): 38-44.

ZRE, AR, XIEE. =YL X A SO R A 4. PE ol K2=2:3), 2014, 34(1) ; 58-66.

Vh, 2598, B, BB =, 8Fe, B 0T 40a =LK A AR s S0 R . TR X85, 2018, 35(3) : 695-704.
OB R, Xgdie, AR43E, BEVLSC. 30 4R 1 —VLIEAE S R R 2 [ 2540 287281k, Hi3RgE, 2008, 27(4) : 829-838.

XU, XIAE Bk, SRR, AR SR, VLIRS R R R E M SR I R AT, dL Ml R AR, 2012, 34(5) : 69-74.

WIE IR, XIZGFy. BOWTIR IX A M A SOULRS J A8 Ak B AR AR TR IXBER 538, 2005, 19(4) : 69-74.

BOGED, HIAE, BV, BIKE, BRI, KITHEX DB RSO RS REsE. hEVE, 2012, 32(2) : 314-322.

TR, SWbe, BEEMR. BRSO R 5 AE R TIRe ) S AR b, A, 2002, 22(10) ; 1587-1598.

X eh, B4R, WL, RJE, JUEW, VIS0 BT ARG M B A = VLI AR S TR AR AR 0. Fib A4t 2018, 26(1) : 30-39.
XUBEH, WAL, BRA3E. G 30 ARl K VTR IX 55 B0 VR X A b g S AR Ab X LA, bR, 2017, 37(2) @ 311-320.

R, HBAEE. IE 30 ARV UR X 4 BB AL AFAE 43T, MhER(S BRI 440, 2014, 16(1) : 61-69.

Mritpate, ARASE, 40, 1980s-2005 4F P4 5 it L X+ s 1/ BB A A0 BT, HuBR{5 BRLF2E4R, 2013, 15(2) ; 225-232.

BTA, B, 2K, B R B R R AR SR Bl ) A A, BB, 2011, 33(4) : 690-697.

WA, XBFEAE, ERAE, WER, &, DRET. M5 RBCEH 1 b A A S ABE00. BEURARS:, 2004, 26(5) « 80-88.
kb, TN, FICA, WOCH, BUETE, XIBE2. NSRRI IS A A R AR AR Y DX 325 SRR AE A BT, R IEARRAE, 2006, 28(3) -
52-58.

JAA B, A4, WAL T 20 AR 4 R A R AR AR IE AT, HBR(E B RME 244, 2016, 18(2) : 190-199.

KM, R¥E=, B, KLT, REF. ET RS F GIS MBHRID TP MR 2 %t & Ho X 4 Mo A F AR L R B Ok gl ). RS2 %RE, 2011,
30(3): 576-583.

MFEAR - AfRATHL, A, Wi - STEIE/R, sk, 52 B Hh e A R 2 b S S AR R AR R IR AT. RS, 2019, 39(7) .
2322-2330.

2R, XIME, TRSOH. BT S SIRE X R S A S Bl AR B ——SE TR PE A B GO A SE AT 5. T 28 58 Ko il
AR, 2014, 34(2) ; 27-31.

kU, BEAEE, RNLE, TR R, EOM IR X 3 22 B A ) B e A SR AR A R 3 A, HER (S BB, 2007, 9(4) : 109- 115,
128-128.

A, VA, XL, FhER. [ 5K S AR S T A X B8 S AT A B SRk SRR TR S R M. SRR S TR SR R R, 2020, 45(4) .
42-50.

TAECHS. 26T 34 2020 47 A Juid b 7 B 2 A A5 D) R X A6 SO U A3 60, (2020- 12- 18) [ 2021-01-23 7. http://www. mof. gov.cn/gkml/
caizhengwengao/202001wg/wg202008/202012/120201218_3635650.htm.

MR AZ. KRR 37T [ 5% T 5 A S T BE X A LE S FRBE AN —— DIAR 45 091, 8 HIh AR A 24, 2018, (2) ; 94-100.

st sl IR T S5 BT R R R T RIE I AR SR AL A T3 L) . (2017-02-07) [ 2020-12-24]. http:// www. gov.
cn/zhengee/2017-02/07/ content_5166291.htm.

[ 45 Be. [ 55 6 56 T BN %% 4 [ 4 R0 4022 (2016—2030 4F ) B3 1. (2017-02-04) [ 2020- 12-24]. http://www. gov. cn/zhengce/ content/
2017-02/04/ content_5165309.htm.

P . b AR A M S R R SRS S WPELESY, 2013, (2) : 19-23.

ZEMR, MR, FEE, VRN, [R5 E A S T AR X A A PR T I A 2 e S R BRBE AR, 2014, 42(12) ¢ 15-18.
FEXOE, 252, M 5 AT e DB B (04 W BUH B S A BERSE. v el K224k, 2007, (8) @ 15-20.

ZRIR. A AB IR X A SAMER PG [ D], PRI . AWMl R, 2020.

ZeA5Y5, 2RIRib. MO BURRBE R SN o i —— 3 T A LR B A . PR 4505, 2007, (3) @ 54-59.

A, TEHEU, X, B R E A S AR X A A UE H bR 58000, PR 2SR5, 2014, 44(1) ¢ 151-155.
552 g, R b AR Y . SoRETSE AR, ELFST, 2001, 20(6) : 645-652.

http ; //www.ecologica.cn



