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Assessment of rehabilitation effect of the degraded salt marsh wetlands in
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Abstract; Xianghai Nature Reserve is located in the semi-humid and semi-arid climate area in the west of Northeast China.
It is a concentrated distribution area of saline-alkali marsh wetlands. In recent years, wetlands have been seriously degraded
and biodiversity has declined under the influence of climate change and human activities. Based on the theory of Pressure-
State-Response, this paper constructs an evaluation model of wetland restoration effect by using analytic hierarchy process,
and develops an evaluation index system of wetland including three comprehensive indicators and 19 evaluation factors, to
evaluate the restoration effect of the degraded wetland. The results showed that the vegetation coverage of Xianhe Island
restoration demonstration area wetland increased by 45.83%, while the number and species of waterfowl increased by
40.41% and 61.54% , respectively. The comprehensive pollution index of water quality decreased by 8.70% and the salinity
index of soil decreased by 8.82% in 2017 compared with that in 2015. Compared with the wetland evaluation value of
0.4481 in 2015, the wetland evaluation value of 2017 was 0.5537, and the restoration effect value increased by 23.57%.
The marshes degradation situation in Xianghai has been significantly improved to achieve an ideal wetland restoration effect,

which has certain significance for wetland restoration and management.
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Location Map of Xianghai Nature Reserve and Xianhe
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Table 1 Acquisition and Processing of Evaluation Indicators
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Table 2 Target Layer-Criterion Layer Judgment Matrix and Ranking

ALt KT M 3 F6 e -

Pressure index Status index Response index '
JE F1354R Pressure index 1.00 0.33 0.25 0.12
RAFEHR Status index 3.00 1.00 0.50 0.32
Wi )37 45 B Response index 4.00 2.00 1.00 0.56

CR=0.0176<0.1
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Fig.2 The schematic diagram of the analytic hierarchy process
x3 HEMNE—XNKE ENIEmFIEERERHEF
Table 3 Judgment Matrix and Ranking of Criteria Layer-Object Layer Pressure Indicators
WAk = 2 ik fe 2% PICIGES (§
. L Number of cattle W,
Pressure index Salinization rate Farmland rate
and sheep
ELHH % Salinization rate 1.00 0.33 0.50 0.16
42 H# Farmland rate 3.00 1.00 2.00 0.54
T A4 250 Number of cattle and sheep 2.00 0.50 1.00 0.30
CR= 0.0088<0.1
x4 EMNE—XNKE KREERFIETERERHEF
Table 4 Criteria Layer-Object Layer State Indicator Judgment Matrix and Ranking
REER PP Vi B Bk B Y Y KEZGE LEELE W
Status index BT AR i34 B HE REE  EYa smE R B '
BEHRAITF Patch type area 1.00 2.00 2.00 2.00 2.00 0.50 0.50 0.50 0.50 0.0938
IMBYERI Fractal dimension 0.50 1.00 2.00 2.00 0.50 0.33 0.33 0.33 0.33 0.0576
BEHAE Number of plaques 0.50 0.50 1.00 2.00 0.50 0.33 0.25 0.25 0.25 0.0448
BEHLFE Patch density 0.50 0.50 0.50 1.00 0.50 0.33 0.25 0.33 0.17 0.0379
BEH R AERE Plaque aggregation 0.50 2.00 2.00 2.00 1.00 0.50 0.50 0.50 0.33 0.0769
FE i Plant biomass 2.00 3.00 3.00 3.00 2.00 1.00 0.50 0.50 0.50 0.1253
WM Plant coverage 2.00 3.00 4.00 4.00 2.00 2.00 1.00 0.50 0.50 0.1558
KT Ay ek
K H{?*}Dﬁ Lo . 2.00 3.00 4.00 3.00 2.00 2.00 2.00 1.00 0.50 0.1760
Comprehensive pollution index of water quality
B AR AL Soil salinity index 2.00 3.00 4.00 6.00 3.00 2.00 2.00 2.00 1.00 0.2320
CR=0.0272<0.1
x5 HEMNE—XNRE WEIHERH BT ERERHEF
Table 5 Criteria Layer-Object Layer Response Index Judgment Matrix and Ranking
, - , Si he -
Wi R £ b K& K& 2% ) Y KPR NDVI ;;S; S‘?:::l v
. > Kb 2. =, =] -2 " i > i
Response index e e Hig EY i FHRE B S R
JKEFZE Waterfowl species 1.00 0.50 0.25 0.50 0.25 0.50 0.33 0.33 0.33 0.0388
JKEHUA Number of waterfowl 2.00 1.00 0.25 0.50 0.33 0.50 0.50 0.50 0.33 0.0512
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Response index P Kot R AR BE FEE KK BN LR '
12T Fish weight 4.00 4.00 1.00 3.00 2.00 3.00 2.00 2.00 2.00 0.2269
MY Plant biomass 2.00 2.00 0.33 1.00 0.50 0.50 0.50 0.50 0.50 0.0674
H¥I 5 Plant coverage 4.00 3.00 0.50 2.00 1.00 3.00 2.00 2.00 2.00 0.1801
Eﬁ?ﬂi&;ﬁms 2.00 2.00 0.33 2.00 0.33 1.00 0.50 0.50 0.50 0.0752
NDVI 544 NDVT index 3.00 2.00 0.50 2.00 0.50 2.00 1.00 0.50 0.50 0.1004
22232 iﬁﬁﬁix 3.00 2.00 0.50 2.00 0.50 2.00 2.00 1.00 0.50 0.1171
zﬁzzmﬁ: f fﬁfix 3.00 3.00 0.50 2.00 0.50 2.00 2.00 2.00 1.00 0.1429

CR=0.0271<0.1

x6 BIFMIERHRE
Table 6 Weights of each evaluation index
H#5/Z Target layer HENJZ Criteria layer XF42)7 Object layer N E Weight
MBS JEJIHe bR EINTES 0.0199
Assessment of wetland restoration effect A H 0.0658
TR R 0.0362
REFER BEHL R H AR 0.0300
Iy 4% 0.0184
BEHE 0.0143
B2 0.0121
BEPCRAE 0.0246
- HEEh B R AL 0.0741
IKBRLE G 15 YL 0.0563
T a5 B 0.1503
YAy 0.0777
e o T RN = 0.0420
KB 0.0217
KB R 0.0286
A 0.1267
NDVI 5% 0.0561
Simpson Z MR 2L 0.0654
Shannon-wiener ZFEPEFEHL 0.0798

WA HL TR AE A 0.1219 RASFEFRALE Ay 0.2298 , M i F5 AR AL R 0.6483, H LB, 78
T MBS ACRIPAG AR Z b e b 8 b X H B2 i 8K 78 R 7 $a bm v, A BSR4 E 8007 5 L E Y
0.03, 3 B4R H AR S BOX PR FR PR FE R 748 Am vh s i 3K, 36 BN IS ask B 1 Al A6 7 17 2 R A
PEE XTI HIREE P2 B T — MR J7 . FERESHe D, 383k BE 48 BUR K BT 256 15 e 48 B0 5 L 8 18
0.05, 3 16 1 R BE R RO K B 25575 Je ik I T8 PR e IR ST br v sE i R, R W il T A28 i B ARl 1
Bl BE FICHO A AR T i A TR R AR L, FEmA N bR A ) 5 BE AR IR R AR A RCR
AL T 0.15, X WA T AR 56 B X 8 AR 7 1 M A AR VAL TR g K, R TR MR o B bl
T R AR R AR A TR G B, S R SR M A B Rk 7 SR R MR B 2 AR L IR R B 4
B BEHOR  FIBEH % B AR PR AR TP /N, AN B AT 0.02, 35X UL B T $h R | 43 T8 4 5 553X DU A5 b A
T HbAE 2 RATAL h SZ imAs/)N
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Table 7 Average value of restoration demonstration area of Xianhe Island

FEHR index 2015 4 2017 4 AR L% Change rate /%
LT Salinization rate/% 0.6198 0.3198 -48.40
K 1% Farmland rate/% 13.1257 6.4335 -50.99
4 2E £ %0 Number of cattle and sheep/3k 196 174 -11.22
BEHL I Patch type area/hm? 1.882 1.9446 3.33
S HEEL Fractal dimension 1.3277 1.3113 -1.24
BEY A Number of plaques 18 18 0
BESJE Patch density/ (1~/km?) 176.3686 176.3686 0
BEHRLEFE Plaque aggregation 94.7197 94.7764 0.06
IR BEFEHL Soil salinity index 1384 1262 8.82
IR ZEA 15 Y435 5L Comprehensive pollution index of water quality 1.15 1.05 -8.70
FEY) 55 % Plant coverage/% 21.17 30.87 45.83
HEY Y Plant biomass/g 74.17 93.07 25.48
FEY YR BE Plant species richness 2.00 2.33 16.67
KEMZE Waterfowl species/F 13 21 61.54
7K & B Number of waterfowl/ ( H/7K) 146 205 40.41
2 7 Fish weight/ (g/1K) 645.4 758.2 17.48
NDVI 544 NDVI index 0.2757 0.3362 21.94
Simpson ZAEPEFEEL Simpson diversity index 0.4469 0.4952 10.81
Shannon-wiener Z2FEEFE 4L Shannon-wiener diversity index 0.6377 0.7389 15.87

FHER 7 AT, 5 2015 AEARLE QLS S5 08 52 A D7 2017 4R 8% 5 B2 i 2015 4R/ 21.17 %35 31 30.87% , 38K
T 9.7% YK N 45.83% , NNV B AE D REVR T8 2 B 5 by i AR AR RRAIE , 8 B 2 X b A
PG AW o AR e MY 2 REEA BT A . 5 2015 4EAH L, INES & 2017 4E7K & Fh25 i 2015 4R 13 Fil
B E] 21 Bl T 8 B N 61.54% , BLITIZ X IR A S IR R WG, 5 2015 4EAIEL, 2017 4R
AVEES) 5 48 S 3 DX A FH 6 R B3R 18 5 T o 3 100 WY AR D o) 1R A T b 48 5 A R (R 8RS AR A 1
BRI,
2.3 BB E IR

552015 4E A0 H, 2017 4R A8 52 7 0 X L 18 52 ASOCR B 0. 4481 He 243 K B 0.5537 , B KRGk 3 T
23.5662% (L% 8) .

L1 PSR AR R ARIBOR LR £ i RS 20152017 FUBEEETEXEMESHRE
BB A DR X A B 2R B, 2017 AF B RTE Table 8 Value of wetland restoration effect in Xianhe Tsland
DX M AR TR A SR8 AR B SR AR FEBR A T T [ 3B 3% restoration demonstration area from 2015 to 2017

i@’W(ET*% , —‘? 2015 ﬁ*ﬁ 34 ,2017 ﬁz{%/g/‘?\‘?ﬁ Iﬁ&akﬂﬁ A Year ZRIAE Effect value
MR 6 1T KRR AR AR A I I, BRI IX e 20D 04481
SRR NN, F B TR AR bk g ) o

. AF{EF Change rate /% +23.5662
FIRTREREE R,

3 GipSitie

3.1 Z5ig
(1) ATl T A BEER VA AR AE 52 RO PPAS LY | 2R L T s g RS-0 AL SR BBUZ oM ik
R A FH A R A SR T e of BEB IS L T A e 4R R BEBR A BRSO BEBR AR
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(2) 5 2015 4EAH L, 2017 ARB S 7R 15 X0 MBS ORI e 23 KRR B T 23.5662% , K B1ZR s &
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K FREE T, TR b L T T W M A IR R T A Y K R S A BN, ik s g
PEM 8RR AT LA S W AR B MK SRR B T J2 R A A 2 25 T 255 10 i 98 7 I AR 8 0K &2 918 s IR > A R i
IR R A RO, A ATE R W AR5 O FE 1990—2015 4F = V17 JFUAE 25 D B IX /K & i 5
WA VEM T T 255 A (5 B R G HOR (B 5K &8 S B PR D7 ok i 2 8 bR AN R, g
XK B A S S E MRS T PG A S PEAS , IR T LR Bh A b AR — VTP T AR A ) RE XA [R] R K 65 Al
S B A B A AR ERAE . XUZE AT AR X S 2 S A T T S PR M B PR P LR
JEMG B b R R R O A FE M S AR, A EVR IS TR IR &R, I EL R L R S, AR SO EE T 3 445
G RPN 19 DN B FAE N IR I FE AR R R B BUR bR 21, 2R B ITAIMB A B R S
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— 25 WK SCHEBR AN 3552 0 S5 8 Am , 08 58 FE AN A 10 0 b 8 2 RS 5 VEAS ik, 1E— 20 i S R s W =
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