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An evaluation index system classifying the conservation value of wetland nature

reserves based on AHP
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Abstract; Wetland nature reserves are one of the main networks of China’s nature reserves system. A protection
management system is gradually taking shape. However, the current system of wetland nature reserves was established based
on the idea of saving and preserving specific natural wetland areas, a method which lacked a reasonable level of system-wide
oversight and planning. The system used to establish nature reserves lacked an effective assessment methodology to help
provide for the management, planning and delineation of the wetland nature reserves in China. Therefore, one prerequisite
involved in reforming this system was to develop a logical and workable method of evaluating wetland nature reserves which
focused on the planning, establishment, and management of those reserves.

Wetland birds are important indicator species and the presence or absence of wetland bird species has been used as an
important standard to justify upgrading the status of nature reserves. Wetland nature reserves established for these waterbirds
provide good habitat and food sources as well as breeding, migration and overwintering areas. We present here a wetland
nature reserve evaluation method based on a thorough analysis of the existing wetland nature reserve system using waterbird
information and geographical/ecological information with a focus on waterbird protection. It may be used to evaluate the

existing different administrative levels of the wetland nature reserve system.
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An evaluation index system is proposed for wetland nature reserves based on scientific research and planning
information related to wetland nature reserves. The indicators of this index system were identified by consultation with
experts and the use of conferences; a hierarchical model was established using the analytic hierarchy process (AHP). The
four tiered index system consisted of 1 object layer, 5 system layers, 11 criteria layers and 26 index layers. The nature
reserves were classified into three broad types based on relevant national criterion to facilitate the analysis of this application
and evaluation method, 1) nature reserve for ocean and seacoast ecosystem, 2) nature reserve for inland wetlands and water
area ecosystem, and 3) nature reserve for wildlife types. The three wetland types within the nature reserve wetland system
were further divided into four smaller types 1) offshore and coastal wetlands, 2) riverine, 3 ) lacustrine wetlands, and 4)
marsh wetlands.

Meanwhile, the Golden section method was used to assign indicators. Each set of indicators was calculated using
frequency percentiles, with the values of 62% , 38% , and 0% representing the high, medium, low value by threshold,
respectively. The assignment method was (62% —100% ) as the high value niche section assignment 1, (38% —62% ) as
interval assignment 0.62, and (0—38% ) as low range assignment 0.38. The final results were calculated from the nature
reserve conservation value index formula.

In this paper, 8 nature reserves were analyzed from the offshore and coastal wetlands as the main body of ocean and
seacoast ecosystem type, 13 nature reserves of marsh wetlands were analyzed as the main body of inland wetlands and water
area ecosystem type and 6 nature reserves of riverine wetlands were analyzed as the main body of wildlife type and classified
for each type of protection index on a case—by—case basis, respectively.

The results showed the evaluation method used to classify wetlands on the basis of waterbird protection may objectively
and fairly reflect the value of wetlands needed to protect water birds. Furthermore, this evaluation index system may be used
to classify the wetland nature reserve system using a protection index and provides the foundation to plan and reconstruct the

wetland ecosystem nature reserves and change their protection status.

Key Words: waterbird protection; wetland nature reserve; conservation value; index system
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Table 1 Wetland nature reserves evaluation index system
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Table 2 Pair-wise comparison scale
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Table 3 Weights of each grade index for the wetland nature reserves evaluation index system
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Fig.1 wetland nature reserve classify
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Table 4 Index values with assignment of indicators for offshore and coastal wetland nature reserves

TEHR 2 & TR RS CLECE X T8] (W {E)

ECEZNECEAN Index values with assignment of indicators
Indicator of index layer o
2 High(1) it Medium(0.62) i Low(0.38)
D1 BF%L Number of families [16,+0 ) [13,16) [0,13)
D2 J&%X Number of genera [52,4+x) [39,52) [0,39)
D3 %% Number of species [92,+%) [70,92) [0,70)
D4 /K %5 The number of waterbirds [91200, +o ) [840,91200) [0,840)
D5 AR F 23K 1% 1K 5508k o o o
The number of waterbirds species with > 1% of the global population in the reserve
D6 FEFRUASE R T 4Bk 19% WK SR 4 L B E
Percentage cumulative value of waterbirds in the reserve with > 1% of the global — — —
population scale of the waterbird population in the reserve/%
D7 T&f@ﬁ?g&( CR) F%% The number of critically endangered species in the reserve — — —
D8 WiifE 55 9% (EN) 4L The number of endangered species in the reserve [7,+) [3,7) [0,3)
D9 5]1@’:—?%( vU) Fh%L The number of endangered species in the reserve — — —
D10 FEHE —ZA R Fh%L The number of endangered species in the reserve [2,+) [1,2) [0,1)
D11 [ 5 — gy R
The number of species in the reserve classified as second class national [4,+o ) [2,4) [0,2)
protected animals
PIZ fﬁ:‘/ﬁﬁ}:gﬁ%ﬁﬁﬁ Tl"l(i n‘umbi‘:r of 1'rarc and endemic species or rare species (18, +o ) [10.18) £0.10)
in the reserve with major distributions in China
DI3 YE I ATFIEL
3

The number of rare species in the reserve with minor distributions in China [63, ) [45.63) [0,45)
D14 1% 3

RRITHB , o [16,+%) [11,16) [0,11)
The number of rare species in the reserve with marginal distribution in China
D15 HfJE %L The number of monotypic genera in the reserve [2]1,+%) [16,21) [0,16)
D16 HAFPFEEL The number of monotypic families in the reserve [2,+%) [1,2) [0,1)
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Indicator of index layer

Index values with assignment of indicators

7 High(1)

H1 Medium (0. 62)

{E Low(0.38)

D17TUCN Y1 .44 57 3% 15 55 oK 2 B 5 b T5 ZL PR H5 4L The importance index

for breeding sites used by waterbirds listed on the IUCN Species Red List [70.58, %) [43.26,70.58) [0,43.26)
D18 B 5 F i AR 477K 2 BEhi b F 25 4L The importance index for breeding sites . o o
used by waterbirds listed on the National Key Protected List
DI9 1 g Kz 19, 2 20 i 4% PEFE L The i y > inde
9 TUCN HURREL €4 52 fi /K 55 55 S LA 4 B E AR The importance index [30.65,+% ) [11.75,30.65) [0,11.75)
for wintering sites used by waterbirds list on the IUCN Species Red List
D20 [ 58 H i AR AP 7K 5 B4 b B 2445 %K The importance index for wintering sites
used by waterbirds listed on the National Key Protected List [9.59, %2 ) [3.60,9.59) [0,3.60)
D21 TUCN Y FhET (6,44 5% Z G 55 K 5 38 FE b 51 ZE 45 4K The importance index
40.22 20.91,40.22 20.91
for migration sites used by waterbirds listed on the IUCN Species Red List [40.22, +e0 ) [20.91,40.22) [0,20.91)
D22 [ E S ARYK 2 1B FE Z A% 4R 4L The importance index for migration sites
used by waterbirds listed on the [UCN Species Red List [10.13,+ ) [2.21,10.13) [0,2.21)
D23 ¥ X AL The core area/hm? [11794.88 ,+x ) [1164.62,11794.88)  [0,1164.62)
D24 #%.0 XA &7 [ SRR X T AR LA The percentage of the core area within the [34.40 4+ ) [18.53.34.40) [0.18.53)
nature reserve/%
D25 {311 AL The wetland area/hm? [15340.94 ,+ ) [4995.96,15340.94)  [0,4995.96)
AT A SRR AP DT AR LL 3 ent area i
D26 YR H T AR b AR PR X T AL EL ] The percentage of the wetland area in the [56.32,+ ) [48.77.56.32) [0.48.77)
nature reserve/ %
FigFR D5,D6,D7,D9, D18 i /b al sk
*5 EEE5EREMATNEMERARPEERYHER
Table 5 Grade classification system for offshore and coastal wetland nature reserves
F H AR DR X 2 5K PAP M TR %L
Grade The name of nature reserve Conservation value index
# High R 5V K A SRR X 0.789
LR B = 7 YN [ A2 4 SRR AP X 0.770
' Medium T AR s [ R A SRR IX 0.650
IR LA AR E R G AR R X 0.646
1% Low (Cp st RINNEIR gy NEP RS FEPIS S Al 0.540
WL AR L3 5 E R 9 H AR IX 0.516
AR DL 7 5 5 53 [ 5 1 AR AR IX 0.439
P LD B E R G AR R X 0.423

3.2 RIS KA S R G2 5 LUTR PRI Dy ARG A SR DR AP DX PR P (5 25 903 o

MRIER 6 X [ SRORP X HE AR B AR AR RS TR R P I (B R B, SRS SR 2 7 T AR e VTR AR ] 45 2
FLARER AP X35 ARERS, 0 [ 52 2 AR PR AP X | A S8t T [l 52 0 IR BR3P DX T T i RAP U (EL 25 0 T L i R
ML 2 A SRR XA 8 AR T SRR I E SR 20 N RRJE TR AT 4 ¢ A SR PRI X A5 2 AR IX R IR PR
M EAFG,

F6 BEEMATMEMBEARPEREGEERELCXESRE
Table 6 Index values with assignment of indicators for marsh wetland nature reserves
AR 2 A TR AR (85 X ] ()

Index values with assignment of indicators

EfEL A= (LY

Indicator of index layer

=160 11(0.62) i (0.38)
D1 BHEL [15,+0) [13,15) [0,13)
D2 JEBH [39,+ ) [36,39) [0,36)
D3 FiEL [77,+%) [64,77) [0,64)
D4 7K B8 [20000, +o0 ) [10000,20000) [0,10000)
DS FfERURR K T 4Bk 19 AY/K 12 Flg [2,+) [1,2) [0,1)
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6 }H ML A b BRI IR AP I P 1 1959
B B HhR 2 AR bR AL B E X ] (JRE)
SR Index values with assignment of indicators
Indicator of index layer —
=) #1(0.62) f%(0.38)
D6 FEFIUASE R T 4Bk 19% WK SR 4 L RN/ % [2.00,+ ) [1.23,2.00) [0,1.23)
D7 W fEER L EX-CR [2,+%) [1,2) [0,1)
D8 Wil fs AL EN [4,+0) [3.4) [0,3)
D9 5 e A VU [5,+) [4,5) [0,4)
D10 EE Ry K S FhEL [3,+) [2,3) [0,2)
DIl EZE AR K S5 [7,+) [6,7) [0,6)
D12 R 8 £ B A A K S Fh L [16,+x ] [15,16) [0,15)
DI3 E A K S Fp AL [54,+00 ] [44 54) [0,44)
D14 A5 Aii K SR gL [6,+c ] [4,6) [0,4)
D15 HfhJE 4 [11,+ ] [9,11) [0,9)
D16 SRR [2,+e) [1,2) [0,1)
DI7IUCN WIRI L5 4% 55 52 16 S5 K 12 B0 3t B B4R 4L [11.35,+c) [10.96,11.35) [0,10.96)
D18 [E 5 s A7k B BOgE i i BV R A [6.64,+ ) [5.69,6.64) [0,5.69)
D19 TUCN Rh£L 82 35 52 16 5 K iR A b i B MR 4L — — —
D20 [ 52 H s AR 7K 5 i 2% b B M HE B — — —
D21 TUCN WIRPLL 4% 5552 fE S5 9K B 3T At B B4R 4L [11.06,+c ) [5.16,11.06) [0,5.16)
D22 [ 5 i P 7K 5 G P b B MR B [4.82,+ ) [4.45,4.82) [0,4.45)
D23 %0 X 1 ALY hm? [58495.92,+ ] [23617.52,58495.92) [0,23617.52)
D24 AL XA S H ARG X LL i/ % [38.03,+ | [35.90,38.03) [0,35.90)
D25 i M i AL/ hm? [41736.29,+ ] [22024.36,41736.29) [0,22024.36)
D26 FEHLTE ARt B AR DR DX LA % [48.91 ,+o | [36.20,48.91) [0,36.20)
FrP R AT D19, D20 Kb B s sk
F7 BEZHWATHEMBRRIPEERYFER
Table 7 Grade classification results for marsh wetland nature reserves
[ RIETTRAER A P A RO X 0.732
TOMRMENS ) [ 28 2 H AR AP X 0.698
PR 5 T [ R H AR DR X 0.678
o LR RS IR A g 3 AR X 0.653
BIETT A R A R IX 0.630
BT R R K A RO X 0.628
PRIBVTAR 20 R F AR DR X 0.615
PR VTN T W bl R AR A X 0. 609
BIRILARTHE Y BRI X 0.604
BIRTT =T E R AR R IX 0.601
VU157 26 0 1l B R R 1 SR A X 0.582
fik BRI AL A 9 A AR X 0.539
BRI A 9 3 SRR X 0.489

3.3 EPAEShWIZER A A RURT R O ARG B RO X ORI AN (B AR S K oy

HRIER 8 X [ SRR X HEAR B AR AR5 T H R O (B R PR RN 9 RN, 11 V4 iz it il 45 2
FAROR P X8 T DA B (E 5 4 1174 R SRS 2 B AR DRI X35 4 A& T SR OR 4P O fEL A5 0 T AR e 57
BHRA H AR X RPN E S
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Table 8 Index values with assignment of indicators for river wetland nature reserves
JehR T BRI A5 FE AR A (57 50 X ] (IR )
; ) Index values with assignment of indicators
Indicator of index layer —
(1) H1(0.62) {I(0.38)
DI B4k [14,+0) [10,14) [0,10)
D2 B %L [43,+%) [24,43) [0,24)
D3 gL [72,+%) [33,72) [0,33)
D4 K5 [431420,+ ) [6800,431420) [0,6800)
D5 FRHEERUSE A T 48Kk 19% B97K SFp %L [2,+2) [1,2) [0,1)
D6 FlEFRUASE R T 4Bk 19% WK SR 43 L BN/ % [36.64,+ ) [1.86,36.64) [0,1.86)
D7 &4 FE EX-CR [2,+%) [1,2) [0,1)
D8 Wi 4L EN [2,+) [1,2) [0,1)
D9 T fEE gL VU [4,+0) [2,4) [0,2)
D10 [ ZK—H 4K SR AL [2,+%) [1,2) [0,1)
DI ER Rk S e [6,+0) [3,6) [0,3)
D12 5 8k E A /K S R4 [13,+%) [5,13) [0,5)
D13 YB3 A K & T [53,+0) [23,53) [0,23)
D14 ih 5 A K S5 [6,+0) [4,6) [0,4)
D15 BAfh %L [17,+%) (8,17) [0,8)
D16 HFpEMEL [2,+2) [1,2) 0,1)
D17 TUCN 52 f& 55 90K 12 %58 b T B4 AL — — —
D18 [ 5 8 s AR 471K B g0 b o 2 MR 4 — — —
D19 TUCN 52 fé 5 90K iR 4 b i B M8 4L — — —
D20 [EI 58 R PR IR S 4 b i S MR A [5.29,+e) [4.48,5.29) [0,4.48)
D21 TUCN %2 f& 5 9K 5 i Al Hh o SR 4K — — —
D22 FEZKE p AR K S 0 T ZE M 5 [6.57,+ ) [4.59,6.57) [0,4.59)
D23 #0 KA/ hm? [30767.09 ,+ ) [8975.60,30767.09)  [0,8975.60)
D24 #0 X AL LB % [32.00,+ ) [25.89,32.00) [0,25.89)
D25 {1 AL hm? [19765.72,+% ) [234.38,19765.72)  [0,234.38)
D26 i@ 3 A H A % [53.30,+% ) [14.86,53.30) [0,14.86)
—.J84% D17,D18 , D19, D21 ¥ /b afi sk
x99 AREHAENEHMBRARIPRERNIER
Table 9 Grade classification results for wetland nature reserves
£ LRI IX 24 R PRI E R %L
Grade The name of nature reserve Conservation value index
[ LLVHIZ T AR G A AR PR IX 0.804
o LY R e R G A AR X 0.585
TG S 5 A VL T 2 TR I R AR X 0.570
i [epAN R EE A ECR QER /S A TIPS 0.535
BEVE L p ARBY E E SR AR A 0.513
i 1R 2 B R S A SRR X 0.395
3.4 NG

MK B AP A BE AT, PR 45 R b i T i R IP 0 (5 S0 0 1 SR PR X 14 D oK B AR E A P R R P K
SR IT P B AR AR B TG S B IRA R R b P HER AT, TR T
SEORIP O EAF A FARORP X R S AR S i T R A5 0F (BRI R R AN F A5 L W0k i 2 R4 L
ARG XL R L5 08 AL T R ORI U S A AR PRI X 0 i g AR 8 08 I R F AR PR AP X
AR LT R I K G SR AR DX 14 32 B ORA%d G h ZOREAR T ZTAE ARl 1 SRR L T B AR A i 2 3 BT
FARDRAP DX 2 B S O B, BB, SO S A oty 45 7 o, S Il B & E 20l 2 —, H AR IX
SEANGE H 1 R 20 AR PR AP T K S GRAP WUR BN ZE LA AR DR b, TTIE R U A 2 A AR DR X, 2R e
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6 3] ML A5 R AR ORI X ORI N (BN Tk 1961

VLA AP R0 SRR DS W o B i 76 TR Y B AR 2Rk DRI 3R B4l K S AR 22 PP b 1 8 4K
WA, MRERY I B S G A SR PR X F B AR b sl 2T A AR A A S LR X B 0 A SR PR X, K & 2k
B P AR SCHE S I FE AR T (R R B IR 18, 25 SE 2 5 T 25 TR RV b I AR DR 47 X A #E K
B rp R B AR AN BT T A TEA
4 Z5itie

(1) $8FRIA RAE ARG AT SRR, AR SRR RINE S 11 24T FKAWI4 T35, et
TR I R L 58 UL A I 255 2 WA E 0 IR AT AR 1 A B4 IiL . 3R 3 AT, N RS2 H , B4 41
{E e, Hk ok BL, AR B2, BS A1 B3, BEBA MUK S48 1 B F 7K S 06 8 Hh | 22 B 1 00 £ 1 S 12
FARRA X ORA BAn, BN FEPEM T BT A, 1738 B A AR OREP DX T AR R 288 A b 380 A1 0 52 i)
BRSO . K DA A EE s A S0 0GR B UIAH G, R s K S AR S AR X
VML 5 5 R — A . MFEFRIZE S, D3 (0. 075 1 D10(0.078) /7 e E f i, Hok i D17(0.055) D18
(0.058) .D19(0.055) \D20(0.058) , XL T K S [ 5 — SR K 02 A SRR X AR P 5 Hik
BRI EE A, TRVRE SRR DXCAE A 7K At ARG S bt A1 TR P A2 3 E AR S 7

(2) VPN IR B, B — 8 i nT R VR RS 5 8 X AR SO SRR J5 5 i T A7 AT 474 X 1 v
5 A R GBI 1 LA T R R N A SR RO X, DY Bt 5 KR 2 R G i AT
TR ARG ARG DRI A Bl 4 28 70 e ) DA AT Y A SRR A SR AR XA S B AT T AR 4y, 4
B ARSI SRR R VAN 5 i T LA RIS B H ARG X SR T4 R B UL P, RIS ] LUK 4R
P XA G R 43 RS BRI T R R TR

AL VLA FERPRSR3 STE I ARAP X (B A A4 R34 K S R AP AR S 9 5 A O AP DR AP N (B R
PRIEM IR ZR . 7K S A4 7 1 i 4 XA 15 o EL A A oy L S 7 70 P 3 YR A A S AR 1T
MR R EEN, WMFEPRITHE & — TR 22 R 5 TR, ZORIPE B X8R R A 2 NI R 2T
TR R AR ST K SR TF R EAG R ST, AR T RS R RS AR Rl 1 Sty - 4 T 3
FIK SN TR R | I BT bn /S i nl b bR . IR S SR LA 2 B &,
HA—EMSANE, 28R AR IR T K SR I R B PEAE RS, M 2 Fe bn iR R BAT — B R R M, 2
RO B — 2 52 3K 1) ol A 3R R A S R G AR I X PR B 28 A 8RR 2R, FHLURS B ITAS | E0IE A A B 42
PEDLSR AR, IR T EAWHR R IE

K E ARSI RGN TAERFT AT, XFEnTHESh IR E [ AR ORI X A0 (e &k R, 4= T3 3R B A 2R
B X R A Y ZREE AP RE 1 22 BRI, TR A AR R X PR A A A T iR 3 — , EW R T &
M AR L, HIRE AR XA 2 BhRE MRS, (R4 X BT Th e AN BIH , [ SR R4 X i 2ok
AR TR, AR AR FARIR T XX E S R G R B A= sh W O 4 T EEAEH (A= 207 07, 456
PN B T F AR XA T R G DA AR 1521 520 R LR A BT A T A9 AR TR M ik
HHT A A A R DR AP DX DR XA TR A A T A B TR SO AT B SR 2 — . B TOK SR Bt AR R
DXPEA T 2 B R SRR X A A BRITAN 5 i AR AL T FEAN T, o8 A SR O X B i BRI AL T 5 B
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