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The aplication of fuzzy synthetic method to importance assessment of the wetland
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Abstract: Based on the data of species and population we got from the research of wetland birds in Dunhuang West Lake
National Nature Reserve of Gansu Province from 2007 to 2008, this article aimed to assess the importance of the wetland
bird habitat using fuzzy synthetic method in 8 wetlands in the nature reserve. The fuzzy membership function value was
measured by the best value of factors. We dealt with the data in two values, one was the maximum of spring data, the other
was the maximum of autumn data. We got the results as follows: (1) The wetland bird habitat was more important in spring
than that in autumn in all 8 wetlands, so spring is a key period to the management of the habitat. (2)The Nanhu wetland
was the most important habitat of all both in spring and autumn, it was 0. 938 and 0.966. In spring, for other wetlands like
Yanchi Sinus, Yangshui Lake, Nanda Lake, the results were similar, positioned in the second most important habitats
where equal attentions are required for management. Other wetlands like Danghe Reservoir, Dunzi Sinus, Majuan Sinus,
Nanyuan Lake, which were less important, only routine management is required. (3) In autumn, the habitats in all
wetlands were generally less important except that in Nanhu wetland. Although the habitats in Yangshui Lake, Yanchi Sinus

had relatively higher importance of 0.340 and 0.269, routine management is enough.
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G 51 B BT RIS R4 AL SE R b I B e . 3 25, AR HE S S8 9R o X AT TR I R 20,
SR MR PRI LR A PRI B R X 5 AbK S0 8 e B B BT T RN BUS T4 R . s
BWHEE TR RE R AV BN ML LRI B2 H, LR . Wi,
2 SCIUARE 2007 ~2008 4F7ESUE PG R XN 19 2 8 R A AR , FIBOMI 48 61PN - A TR b T B MR P4,
FE SR LB IR T o
1 Wrge K™

FEVGH E KK B AR DX b AL H 7R 48 7T P R JBR 5% VG g, O T BUR S 120km 4b, 75 82 PR 38 4% KD
B, T S e FR AR BE SRR B VA BAHAR, L SRR E R B YA R, IR E A T ARE 920457 ~93°507, 4k
£39°45' ~40°36" . AIE Y FEHIVE B A VSRR N SRR ORI R KIE T B S A IR b, B
YK 2358. 9m, B KM IK 820m, fRIP X EE AR 66 J7 hm® 3@ b & W AR 11.35 J7 hm® , Hh P B E 3.84 7
hm® o PR IR P, AR TR, TR > 16, 4F IR 9.3°C, X 1.9m/s 8 LA L KK H %17 8d, (BT &
39.9mm, 75 & & 2486mm , 78 kK B ZFE MR 60 245, B BB R RER AKX,

FUE TGO X SR N BRIR bRV ORI X . BN 22 R REBERIYDBE , AN 1R b R BEHOR A o], x4
RN T I SRR E B b St . PEAIPT BRI 8 e, FHodh, BRI AE R K By N iR, F
FHK. Hap 6 JOWZFETHEREESING , BUPIEAK 4 AKEREREK. BT 5K ESNLRBIY ISR
FERPRA, B [ S AHRREGT , HBKOURZE , A TRATFIE AR Dk B AR I LR R T B 2 HIANE
2 WHARAE

2007 4EFZEF 2008 FEZFE, B YT RIPIX R 16 SUR T T 58I A, W 2T 5
2596 i, HrpHZE 70 #,3579 H B 225 1,271 H8kZE 65 F,1174 2, HBEBEEREST 20 8 Suigih 7
FKPI TR S TEA], A R AR ZT BT EOR . EERFEH S 20X — 28 St T A . K3E
BRI P SR8 R EUR I R B E N FEEHE S HFIREE, B 5 & EFINE#HTEBEHE, 5N
BB & B F G LA, DAL EX & 18 i BB T HE T -

2.1 JEHREA
2.1.1 HEFHANRE
X= §x1 ’xza""xs}

FERPIZEE P 8 A8 b A 5 4 .

X = { SEFKEE, B, $h i, 18, SE K, SR, B K , me Bl i |
2.1.2 #EWHRETE

U= §u1 ,uza""un}

TK S FETE AN S B AMREL A SR AR WA B AR 47 b R B 3R IR A B AR SR SRR A SR
18" BB — PP T4 -

U'={C,SH,Y,0}

K, C HBEE PRI MR EN LSS B F (AR BEDRGREEWER 1 Z&YMHiHE, 141 E
K | BOFTR 2 A T RARP YRR ;SH I#E P B EMBENLEE ;Y IEFE h g Fh gk
BHGEET;0 B HEASEH IS RMEMBENLGEEF. 815G EFEH S ISR &
BN REE F A BIEHIE T (AR ¢ RoRFEL, TR n RS0 -

v'=1{c,,C,,Sh,,Sh,Y,Y,,0,0,}
2.1.3 HEWESE

PEEEE T Z 12— A0 B B 0R10 43, G ) B B PP R 7R 28 A5 SR b [ Je R R F 25 HL

BHHEF AR, FHitt, X B BeE AR EEC[0,1], A% B ZHFEFR.
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(1) @3R8 R

RO 2B VTR v 76 B 2R S W2 (0 0 P o 5 PR R B A > A ool W AR R 180 1, RSx4
K FSEMHE 5 Z A FRAEENEERERE NS B FRREE . SR X N ST =BT 20
FIXT R A T 2 G e, H I F A FEE S 1 B SR REE R L An e, LERBE N 1,
HHEFHERUTE—RFRE KL

1 U=1U,.
K = {Ui/ U. U-<U,

Hrp, R U FRRERFEERKERTZINE, U, RS HFEERKERKLNE ., AR
SEMEE D X N 8 A0 Hh B R I 2 1) 1 RPN SR M ST R

(2) BfEEAHE

X} B R FE A B E BT AP AL 2 . — R BRI B 73 TPV AR EHEO A, —H W EFE S FRRSE
MHE (FZERAEE) , 4K ES R FRRSNE (KRR ; 75— 2B AR &7 — A, Rl E
& A FEZ SR ELNE P K E (E NS R TSR A AR R, B AR AR AR R EE) o
2.1.5 WHIAE

A= {‘11"12”"’%}

WAR BB AL E J7 ) % 4 AU BT3B AT 2 RSP BB 7 X406 8 3 P S e /N AT L3, BB
ERERKTRH - IETFE,A3 0 HNEREES 2 M AEEES 1 7. BN EFESZMS &R
B F15 53 Z M EUE R ZPE R F RALE . AR D FR BB R 0 B BB Y b ) AR 4 40 18, R I B 1 571
T f ;A AR 4 BEAR T ) I B b R B AR IR A o K E /D B E R B R IE . WS EK
—ERIKE, BB RZ , RS I KRB A 555 . HEaNESHEEREH T KENTLE, WM AR E
B R ER . HiEEEEHTF N C>Y>SH >0, NEFHEZLERINE 1 Fin.

*1 —ZAFHEE
Table 1 Weighted value of the first grade factors

—% AT WEE
The first grade factors Y SH ¢ 0 5} Total Weighted value
Y - 2 1 2 5 0.2381
SH 1 - 1 2 4 0.1905
C 3 3 - 3 9 0.4286
0 1 1 1 - 3 0.1429

ARIEPI RN ZAEVE RSN B RIS BALE A 0. 6, MABIIAE 4 0.4, Fib 4 9 H T EHE
AT ARG E: C, =0.6C ,C, =0.4C, FHR K 2,

*2 “HZEAFNEE
Table 2 Weighted value of the hypo-grade factors
% HF The hypo-grade factors C, C, Sh, Sh, Y, Y, 0, 0,
AFEH Weighted value 0.257 0.171 0.114 0.076 0.143 0.095 0.086 0.057
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FARUF BTN A = (0.257,0. 171,0. 114,0. 076,0. 143 ,0. 095 ,0. 086 ,0. 057) ,
2.1.6 PEHLERIE
FAVFHIAE PR SAE R & RIZ 5 B = AR K€ . FAEGEZRAHEF FRMIFHMEZENE, Hiks
BEF (X, + )o
3 BRESW
3.1 SSEFES
8 AV F K T 1 S R TN R M R AR SE TH B gk 3 AR 4 i

*3 EFTRERBKRBESITE
Table 3 Original research statistics of spring
HF IR G815 Factors and original statistics

uﬁﬁﬂi’a}é"\ Habitats Ftl Fnl Ft]] Fn]] C: Cn Sht Shn Yt Yn 0: On
467K & Danghe Reservoir 1 1 0 0 2 2 5 10 6 20 0 0
F4 39 Nanhu 0 0 3 60 3 60 17 200 21 750 10 234
¥ Yanchi Sinus 0 0 2 2 2 2 7 437 12 127 13 57
B F¥ Dunzi Sinus 0 0 1 1 1 1 2 10 13 190 3

(/K ¥ T Yangshui Lake 0 0 2 2 2 2 6 118 17 423 5 8
I, B} 7% Majuan Sinus 0 0 1 1 1 1 1 4 6 16 1 1
F§ A Nanda Lake 0 0 2 5 2 5 6 60 15 160 4 21
74 bEl 3 Nanyuan Lake 0 0 0 0 0 0 5 19 7 33 2 3

Fiy F,p 1SR RBRMERG Fop F,p : TR FERAAE; TR F,; ,F,;: | grade protected species numbers and its population ;

F,q,F,q : 1T grade protected species numbers and its population, the same below

*4 BRERTFEHRBESLITR
Table 4 Original research statistics of autumn
R F ARG 405 Factors and original statistics

VA Habitats F..  F,,  Fy F, c, c. Sh,  Sh, Y, Y, 0, 0,
467K & Danghe Reservoir 0 0 0 0 0 0 1 14 10 89 1 2
F5% Nanhu 0 0 3 7 3 7 11 92 17 527 9 49
¥ Yanchi Sinus 0 0 2 2 2 2 2 6 3 17 6 62
¥{F¥ Dunzi Sinus 0 0 1 1 1 1 1 4 0 0 5 20
27K ¥ F Yangshui Lake 0 0 2 2 2 2 3 27 6 51 12 48
I, P8 7% Majuan Sinus 0 0 1 1 1 1 0 0 1 2 2 2
iAW Nanda Lake 0 0 1 1 1 1 0 0 0 0 3 28
F5 & Nanyuan Lake 0 0 0 0 0 0 0 0 0 0 4 17

3.2 FREE
MR — AR EALEE , TR F KR RB BEL RN 5 FIK 6 Pin s ARYESE — iR tEEAHE, W15
PPIZERRIBBEGE RN 5 TR 7T(R 5 G2RAZ) Bk,

x5 EFWHBR-_ZBTFREE(FERMEME)
Table 5 Fuzzy membership function value of the hypo-grade factors in spring assessment ( by the maxmum of spring data)
PR F #0158 J& ¥ factors and fuzzy membership function value

JHAE Hb 5 Habitats

C, c, Sh, Sh,, Y, Y, 0, 0,
37K J& Danghe Reservoir 0.667 0.033 0.294 0.023 0.286 0.027 0.000 0.000
3 Nanhu 1.000 1.000 1.000 0.458 1.000 1.000 0.769 1.000
LM Yanchi Sinus 0.667 0.033 0.412 1.000 0.571 0.169 1.000 0.244
BT Dunzi Sinus 0.333 0.017 0.118 0.023 0.619 0.253 0.231 0.030
2 /K¥#F Yangshui Lake 0.667 0.033 0.353 0.270 0.810 0.564 0.385 0.034
T} Y85 Majuan Sinus 0.333 0.017 0.059 0.009 0.286 0.021 0.077 0.004
i Nanda Lake 0.667 0.083 0.353 0.137 0.714 0.213 0.308 0.090
T &3 Nanyuan Lake 0.000 0.000 0.294 0.043 0.333 0.044 0.154 0.013
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*6 BFWHE_ZRATFREE(KEHRMAEME)
Table 6 Fuzzy membership function value of the hypo-grade factors in autumn assessment ( by the maxmum of autumn data)

HF 138 BE Factors and fuzzy membership function value

JAZ R Habitats c, c, Sh, Sh, Y, Y, 0, 0,

37K P Danghe Reservoir 0.000 0.000 0.091 0.152 0.588 0.169 0.083 0.032
4] Nanhu 1.000 1.000 1.000 1..000 1..000 1.000 0.750 0.790
¥ Yanchi Sinus 0.667 0.286 0.182 0.065 0.176 0.032 0.500 1.000
B{F ¥ Dunzi Sinus 0.333 0.143 0.091 0.043 0.000 0.000 0.417 0.323
27K ¥ F Yangshui Lake 0.667 0.286 0.273 0.293 0.353 0.097 1.000 0.774
I4[B¥5 Majuan Sinus 0.333 0.143 0.000 0.000 0.059 0.004 0.167 0.032
R A Nanda Lake 0.333 0.143 0.000 0.000 0.000 0.000 0.250 0.452
) Nanyuan Lake 0.000 0.000 0. 000 0.000 0.000 0.000 0.333 0.274

®7T BEVHE_LZBATREBE(ERRMAEME)
Table 7 Fuzzy membership function value of the hypo-grade factors in autumn assessment ( by the maxmum of spring data)
HFH Factors and fuzzy membership function value

AL Habitats c, c, jiﬁlﬁ Sh, : Y, - Y, 0, 0,

3 7K PE Danghe Reservoir 0.000 0.000 0.059 0.032 0.476 0.119 0.077 0.009
R Nanhu 1.000 0.117 0.647 0.211 0.810 0.703 0.692 0.209
b Yanchi Sinus 0.667 0.033 0.118 0.014 0.143 0.023 0.462 0.265
#{F¥ Dunzi Sinus 0.333 0.017 0.059 0.009 0.000 0.000 0.385 0.085
27K ¥ F Yangshui Lake 0.667 0.033 0.176 0.062 0.286 0.068 0.923 0.205
I, B8 75 Majuan Sinus 0.333 0.017 0. 000 0.000 0.048 0.003 0.154 0.009
R K Nanda Lake 0.333 0.017 0. 000 0.000 0.000 0.000 0.231 0.120
R W) Nanyuan Lake 0.000 0.000 0. 000 0.000 0.000 0.000 0.308 0.073

3.3 TRASRSOT
g G aEE, iR (WM REE) FFRPFHIZER .

'y T'p 0 T

B =AR' = (a,,a,,",a ™| =(0.257,0. 171,0. 114,0. 076,0. 143,

n

’ ! ’

T g L) o LA
r0.667 0.033 0.294 0.023 0.286 0.027 0 0 7
1 1 1 0. 458 1 1 0. 769 1

0.667 0.033 0.412 1  0.571 0.169 1  0.244
0.333 0.017 0.118 0.023 0.619 0.253 0.231 0.030
0.667 0.033 0.353 0.270 0.810 0.564 0.385 0.034
0.333 0.017 0.059 0.009 0.286 0.021 0.077 0.004
0.067 0.083 0.353 0.137 0.714 0.213 0.308 0.090
) 0 0.294 0.043 0.333 0.044 0.154 0.0134
B’ = (0.256,0.938,0. 498 ,0. 238 ,0. 442 ,0. 146 ,0. 39,0. 103)
[ HE A] 159 (RK B (E ) BKE PRI R
B” = (0. 131,0. 966,0. 374 ,0. 178 ,0. 463 ,0. 135,0. 157,0. 044)
DA R (BB EAEE) REIRHI SR
B =(0.096,0. 621,0.269,0. 134,0. 340,0. 109,0. 115,0. 031) ,

0. 095,0. 086,0. 057 )
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*8 FUASZEHEEMTHERMHRF
Table 8 Ranking results by importance assessment of different habitats in spring and autumn

. 335 ] Fopl 92 ]

WAL HUARE gy B g PABT O ame wom wmw

Ranking results & . South Lake . Dunzi Sinus & Majuan Sinus Nanda Lake = Nanyuan Lake
Reservoir Sinus Lake

(B") BFLR

Results by the maxmum of 0.256 0.938 0.498 0.238 0.442 0. 146 0.39 0.103

spring data(B')

(B") &Z=H T

Ranking by the maxmum of 5 1 2 6 3 7 4 8

spring data(B')

(B") k4524

Results by the maxmum of 0.131 0.966 0.374 0.178 0.463 0.135 0.157 0.044

autumn data(B”)

(B") BkZE=HE T

Ranking by the maxmum of 7 1 3 4 2 6 5 8

autumn data(B")

(B") KT 450

Results by the maxmum of 0.093 0.621 0.269 0.134 0.340 0.109 0.115 0.031

spring data( B")

(B") kZE

Ranking by the maxmum of 7 1 3 4 2 6 5 8

spring data( B")

MASCHIFEHIZER B’ B"RE , FEA WM UK E N EERRE S, ALESTRE BN E L, B A
A BB AR ZE

HRKPIZE R IR TCIE R AE RIS M S AR R A B WE (R4 0 (77 ThT, FEEE 2 (0. 938 A1 0. 966 ) #F
R R THERE ., BMefFAK, ARFRYRIRER, SRSHEER  MZ2F 8RS TELEH,

HFEERME KT PRI GR B , R R, AT A R R B A8 B 5 SE AT |
BT R g I O B B AR AR, R — MoK P I BB AT

PRZ AR KRR T R SN B, SF K ¥ 7 AR M ¥ A9 EE E 44 (0. 340 1 0. 269) AR B 2k, fH Al
R — ok e B

B"H B" P i HEFP 45 R BARRAE R, (ELZ B BOSER B AR EL St [ BBk 3 A1 b 2 [ PR B A 22591, e
AR B AR R 7B T A A0 B RE A5 Hh SE AR BURITFHI S5 2R
4 g

5 Ty i e e AR TR M, TR 45 78 R B G 1 X B B VP P AR 1 R B PR s A A R Iy K P
SEFRE R BRI IL o bR SL B R TR JER ELBOR, Wil & AR B B B D 10000 L, T4 7 X By
ABIE TS MAEIE 3579 R AMAEURZ Rt 1182 R, RRBEDy 0. 118, MBUEPE i H Al
IS IORBIRTFE , ANRAMRIE AR , WIS Hh Sk B 250 3t 5 J 8 (B ARARAI , 3% R SCh PP E SR 2 8 T 227
(IX[E)2g 0 ~0.25) 264, HABUEZ 18 #8 LB HGE , ok ik BIPFAIH BAR . BEsh, H Il BB S KRR IF
S Z SARBARTORL, IR TR . B, T XX 8 ARV b A EE M FURFETF X R X 3R R Ik AT
B H A, TE-S AN AT HUBR, A ORI R R TR 8 AR b AP 4% R 1) SE I e R ABLAE S B A
Y, IXFRHEAT ) EUBCRE B IE Skt A0 3t 2 [A] A B 2P 22501

A O R R TR PRI AL B, 2 T AR BB RPERI SR, B —Fh 245 R — 295 0 [F) 3 4t A9 B 24
R, JE— R AR AR ERERE . B —FERA A TEEE RS Z XA R 5 2
BN, J5—FERAF TR RZET HE A PTE.
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BRI, PRI S5 R 5 SE PR 2 A H B 18 00 ELBRE A - 7 180 AR 2K SR T AR K R K B OL 3K B ] R
PrB IR SR OLER B BB BOR B DU 5 TTERM 125 | 3K o 1 P R A /K B TR A B SR 4 IR OB IR A
MK s SERDK PR BE AR BRIV R R, SRR IR GBS, N E B R BB M B Bk
AR, B SR g W — A K R OO E , 1B st TR AL B B o

1 A ESSSRAT L , BOIER S PR HIETEA RO BUS T BONH RPN 4R . IR 2R R LR & 18 1n it
TP, R 2 S ISR AR TR 2 550 B AT, ZEd8 s O BE A B B RORTRIAE T PPHI B 2R , AT LS
Ve — PR E AT AT B ITIE A TR o BEAh, X TR B 8 S5 BRAP AL BESR B SL AR AP B S I, E B B 2
WREW TGN IBARIKF-o ARG PIRPERIGERA P TAEA R T RBON R PRI, XA REE
FEorHIxt B ETA PR FIR AT & B B, R B LA B B AR
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