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Conservation priority evaluation and strategy for isolated marsh in the Sanjiang
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Abstract: With the intensification of human activities, production, economic development and other activities, wetland
area is shrinking, wetland fragmentation is becoming popular, and a large number of isolated wetlands are accordingly
formed. Based on pressure-state-response theory and analytic hierarchy process ( AHP ), a wetland conservation priority
model was constructed to evaluate the marshes in the Sanjiang Plain. The results showed that; 1) The spatial distribution of
natural wetland conservation priority in the Sanjiang Plain shifted from a pattern of high-in-northeast and low-in-southwest to
that of high-in-east and low-in-west from 2000 to 2020, while the isolated marshes changed from a pattern of high-in-
northeast and low-in-southwest to that of dispersed and irregularly spatial distribution; 2) The conservation priorities of
natural marshes and isolated marshes have moved from northeast to southwest, and the conservation priority intensity of
isolated marshes and non-isolated marshes in Sanjiang Plain showed a decreasing trend from 2000 to 2020. The reduction
magnitudes of isolated marsh was larger in 2020 than that in 2000; 3) The protection priority of isolated marshes outside the
protected area was higher than that of isolated marshes inside the protected area; 4) The driving force and conservation
priority of isolated marsh, the protection strategy of isolated marshes in the Sanjiang Plain was then proposed based on the

evaluation results The strategy includes two aspects: one is to place priority to the protection of the existing important
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isolated swamp wetland, and to restore the lost important isolated swamp wetland ; and other is to strengthen the protection
of isolated marshes outside the protected area, especially the protection of the isolated marshes within the 6 km buffer zone

outside the protected areas.

Key Words: isolated marshes; conservation priority ; pressure-state-response model ; conservation strategy; Sanjiang Plain
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Table 1 Priority evaluation indices of natural marsh protection in the Sanjiang Plain
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Table 2 Judgment matrix and sorting of target layers and criterion layers

ERR T X TRLY b e S i N 5 A JEJ146 R REHEbR &

Marsh protection priority evaluation Response index Pressure index State index Weight
Wi )3 8 F5 Response index 1.000 2.000 3.000 0.5396
JE J138F5 Pressure index 0.500 1.000 2.000 0.2970
REEFEHR Status index 0.333 0.500 1.000 0.1634

R3I HENE-MKRE(EIHEER) HIETERERHEF

Table 3 Criterion layers-object layers ( pressure indices) judgment matrix and ranking

e s pr T L R S L
E & RSB Distance from settlement 1.000 2.000 3.000 4.000 5.000 0.4174
A Population density 0.500 1.000 2.000 3.000 4.000 0.2634
[ P4 2R 7 B(E GDP 0.333 0.500 1.000 2.000 3.000 0.1602
AESF-H)S R Annual average temperature 0.250 0.333 0.500 1.000 2.000 0.0975
AEF/K B Annual total precipitation 0.200 0.250 0.333 0.500 1.000 0.0615
x4 ENER-MNRECREIER) #I0TERERHEF
Table 4 Criterion layers-object layers (state indices) judgment matrix and ranking
A7 State index it o s g Tl ‘;Xi
+5EE HAE Soil suitability 1.000 2.000 3.000 4.000 5.000 0.4174
M B Geomorphologic suitability 0.500 1.000 2.000 3.000 4.000 0.2634
Y JE Slope patch 0.333 0.500 1.000 2.000 3.000 0.1602
BEHLIFR Area patch 0.250 0.333 0.500 1.000 2.000 0.0975
BELJE K AL L Perimeter area ratio 0.200 0.250 0.333 0.500 1.000 0.0615
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Table 5 Criterion layers-object layers ( response indices) judgment matrix and ranking

Wi Wi $5 b5 Response index PP BHE NDVI #41 23 [ JR) 8 11 AH DA B I E Weight
PEH B E{E Patch importance value 1.000 2.000 3.000 0.5396
NDVI #%{ NDVI index 0.500 1.000 2.000 0.2970
23 [H] JR) i AR DG HE 2K

0.333 0.500 1.000 0.1634

Spatial local autocorrelation index
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TR I R BAEEL, LK 6,
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Table 6 The weights of each evaluation index

Hir2 N2 pOEJ= &
Target layer Criterion layer Object layer Weight
ERR Sl X TRl Y Ib s A A JE7) AR5 0.0289
Marsh protection priority evaluation AEREK 0.0183
B R R 0.1240
UNEE): 0.0782
GDP 0.0476
KA Yo 0.0262
Hh AR E 0.0430
o< SR 0.0682
BEHe i X 0.0159
BEHR A AR 1L 0.0101
Ml Jo7 BEH B 0.2912
JRITiR A 8] AR DGR 2L 0.0882
NDVI 5%k 0.1602
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Table 7 Evaluation model of wetland conservation priority-pressure index assignment table
R i RE S Rkl U BE % TR
Scale Evaluation index Weight Grading ; Scale Evaluation index Weight  Grading ;
value value
FEJ1 EFHRR/C 0.0289 <2 10 FEH7 90—110 4
Pressure 2— 8 Pressure >110 2
3—4 6 2020 4F GDP/4ZJT  0.0476 <80 10
4— 4 80—160 8
>5 2 160—240 6
FEREKE/ (mm/a) 0.0183 <500 2 240—500 4
500—600 4 >500 2
600—700 6 2010 4 GDP/ZIG  0.0476 <40 10
700—900 8 40—60 8
>900 10 60—80 6
R R RS/ km 0.1240 <2 2 80—100 4
2—5 4 >100 2
5—10 6 2000 4 GDP/{ZIE  0.0476 <8 10
10—15 8 8§—13 8
>15 10 13—18 6
AR/ (N/km?)  0.0782 <30 10 18—27 4
30—60 8 >27 2
60—90 6
%8 EMFRPEEEEMERRBIERBEESR
Table 8 Evaluation model of wetland conservation priority-status index assignment table
o oy Sk NI o Sk
e e RE puna | " i B8 Pt
Scale . Weight  Grading Scale . Weight Grading
index value index value
K& - 74 0.0262 <1 10 H¥ A+ 8
Status (°) 1—3 8 A+ 7
3—5 6 A 6
5—7 4 KFE 5
>7 2 E 3
M A M 0.0430 A7 (i) ¥ 10 w1 1
T (I9IE) B il 9 BEHR AR 0.0159 <1 2
T 7 km? 1—10 4
TR A 7K 6 10—350 6
A AP I 5 50—100 8
AR o 65 1 4 >100 10
e G 3 BEP A 0.0101 <10 10
i gL 2 HIFLL 10—25 8
R L 1 25—50 6
R SRINER 0.0682 Jesx+ 10 50—100 4
HixL 9 >100 2
F 9 RMRPLSEEIEN D N0 M EIREE &
Table 9 Wetland conservation priority evaluation model-response index assignment table
R A o opm PO e g WE o
Scale  Evaluation index Weight  Grading Scale Evaluation index Weight  Grading
value value
MR, PP A 0.2912  <0.5 2 0.6—0.8 8
Response 0.5—1 4 >0.8 10
1—1.7 6 NDVI 5%k 0.1602  <0.5 2
1.7—11.5 8 0.5—0.6 4
>11.5 10 0.6—0.8 6
JaRasla GARSETE L 0.0882 <0.2 2 0.8—0.9 8
0.2—0.4 4 >0.9 10
0.4—0.6 6
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Fig.2 Spatial distributions of priority evaluation levels of natural marsh protection in the Sanjiang Plain in 2000, 2010 and 2020
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Fig.3 Spatial distributions of priority evaluation levels of isolated marsh conservation in the Sanjiang Plain in 2000, 2010 and 2020
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Fig.4 Centroid distributions of wetland conservation priority evaluation in the Sanjiang Plain in 2000, 2010 and 2020. Left is for natural

march wetland and right for the isolated marsh wetland
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53.88% , AL VE VR MO AR 4 i B2 45 K, HLAR IS TR PRI b ) RMPPS B335 TR R (&1 5) . K
HORE , RIS ST A EGN F AR R U BCE RIS, LB G F AR ITR R B Y R s D A B
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R K| NYARTARE T3 (e &) |4 = oo X2 A OB VAR A RE SSTS: 4 - s =0 A N S| b s = R4 O | VAR A
PRI Hb YR/ I BE B K, i 2000 4EAY 105 N80 3] 2020 4R 10 4,
F10 =TEERMEPREETINS BGTHE

Table 10 Statistics of priority evaluation of wetland protection in the Sanjiang Plain

Ffh BR =] B &g AR (s
Year Factors High Relatively high Medium Relatively low Low
2000 [ERSTERE ST k& Vet 114 598 640 995 726
AR TA B b T AL ke 5052.93 1797.28 1090.84 822.03 428.64
PRSLIA N A A 105 510 554 812 612
PRSL VA 8 b 1 B km? 212.40 618.99 525.65 256.02 115.93
2010 SR TR PR B/ A 117 272 535 935 319
BRI PR T AL km? 2875.63 570.74 637.82 548.33 159.13
PRSLIA N A A 103 218 423 770 275
PIRSL VA 80 b 1T B km? 36.70 167.71 168.84 186.98 64.56
2020 SR TR PR B A 32 632 1304 854 273
A AR TAER M I B km? 2505.13 383.01 549.49 335.26 119.90
PRSL IR B A 10 486 999 673 224
PR TE R b T A km? 4.97 198.47 226.84 100.14 32.59

FRE LR X P MRS T8 B 5 AR TR B I R IR M i RMPPS 25 5% 437 97 V3 B R M 5 AR IR 38 3
TR AR S AR SR, AR B A X N AR B B RMPPS B = TR 37 X AR E IR V8 B
AR X AN VRPN Y RMPPS 244 25 F 0747 X N IS VR PRI Ml (8] 6) . 2000—2020 4F- 47 X Py IR AR
SEVRPENE LAY RMPPS S35 T B 5 b AR At di i Orar DX AR A RS 7 R0 1l ) 522 B 22 T [ AR b s
P R X NN IRN TR M RMPPS Y2 UL T RS B R AR fbias, Ford 2000 4E0-4 X A E IR
Pl RMPPS 22 {H i K, 290 0.81;2010 4Ff /)N, fUh 0.33, 1l 2000—2020 45 LR 47 X P AN IR A7 TH 355 00 1
RMPPS 248/, i1 0.07 4824 0.02, FELRYT X N TR BRI A7 3] — 2 FE B 10 O b, LR AR R AR A TR B0 IX
HMNEFENE AL PR DX IR 22 LA RS VR RN Ry T O AP DX AR A2 N 28T 352 i A, A b TR
1 DX PN R B ER SINRBC R T UK B AR VR R, PRI AE DR DX P R RIS VR P b g DR 4 DL e s T
LA DX AR A A DR VR, T FE LR AP DXCAER | 1 7 R4 RMPPS #58 B 9IRS TH PR A

0.60 o AR P 0.10

n - fOLEF R 0.08
Ay
5 0.20 0.06

— 0.04
0 L
2000 2010 2020 0.02 .\’/‘

44 Year 0 L
2000 2010 2020
E5 2000—2020 F =T F BB EE M A E TN S0 % R H Y AFf Year
RMPPS &

—— BRI XN IILIA R
- (RP XML AR

RMPPS

B 6 2000—2020 F =T FRARP X M5B FR M
RMPPS &
Fig.6 RMPPS value of isolated marsh within and outside the

Fig.5 RMPPS values of isolated marsh and non-isolated marsh
in the Sanjiang Plain from 2000 to 2020
RMPPS: X 45 7 3 M 4l PR 47 O S5 PE 58 B Regional marsh protection

priority strength

Sanjiang Plain Reserve from 2000 to 2020
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SRR AT 0 R IR 1A L RMPPS 8, 4558 B, 2000 4F LRI X R vl 4—6km G X N B IR ST T8 5%
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BN R FE#a Y B 2010 4E RMPPS 1) f i {8 1 B0 7E
4—6km 4b, Ti 2020 4F HELLE 2—4km &b, 587 2000 4E 0q0 . o 20004 - 20106 A= 20204

52010 4F 6km MR X AMRAL I FERHE RMPPS {H 1Y 0.15 m
B, PRI X 6km % v X P Sy HLAG 1 S dE 19 IS 78 3 0.10
VML BE R, 11 2020 AF 2 e PR B IS VR B e £ 4 0.05

T IX Akm ZERRIX PN, ATECT 2010 4F-5 2020 4F L E—

2000 AE 477X SNIRST TH R HE RMPPS &k (8 7) 02 ﬂ;;w;ﬁ; S0 102

RMPPS

2.5 PRSLIEFEE ﬂﬂ{%:ﬂﬁ% 148 Distance from protected area/km
251 MBAEZIOLEFRET RS HE gy 00000 =1 FRsRPEFREENTEE R

I N O ER | VARTE RE L3281 B L= RMPPS 1
it AreGIS 10.2 B =S [R] 4387, BF 2000 4FF0 2010  Fig.7 RMPPS value of isolated marshes at different distances in
ﬁgﬂz 1{?%2& jy%%é& . H 2020 5'5 &) & 95 EI/‘J }m STV /% 15 the Sanjiang Plain and protected areas in 2000, 2010 and 2020
M IR R A Sy B AR R IS VR PR, ¥ 2000 45 AT
2010 AEPPNSF A A5 L 2020 4F TR AR IR TR IR D (2020 AF KT IH IR AE 26 (R AR /N AR p
FePEAF R ) S B KAy H B S IS TR IR K 2020 AR PPN SRy a4 IS TR IR A i
H RN (R 8)

>»z

B AR RIS PR
[ O RiE RT SR ]
PR IAL T
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Fig.8 Distribution of key protected and restored isolated marshes in the Sanjiang Plain

FE VPRI 10 SRS B PR T 2 SR, B0 A0 78 = V0P IR AR LS (18 8) , HE AR 22k
PSR BB HBR 1 A3 A e = V0P R rp A, AR 73 A 75 =10 P SR B AR AL &8, 1 8 A48 2 3Rk IS TH i
MBI AR AE = VTR ZR A (B 8) o W BH = VT 2R b0 DX s ST T V55 0 b 342 2 AR A 7™ 5 119 IX.
8, RV X RS TR Pt BA AR (8, B AR NS 32 X RS VR R A P4 S5
2.5.2  JnRARI DX SIS TE RN b A DR ) B R B S R X IR ST T R

1T 2000—2020 -3 X AMIRSL I PR RMPPS T2 K AR 47 IX PN, BRI i s 477 (X AN IR ST 77 36 M
FIPRA TR 5 ARAR IX Ah 6km 28 X PN ARS7 VA B A PR AR T b W TR R () SE PR 7 2, FE AR IX
HNIRSE VR B PR DG 56 55 s 1) DX 7 YR b A /N DX A BRI 7S 30 56 X 3 T 1 A el 25 i 36 b B
Bl ) K AT S L, DA i R 0 AR S R B 32 B R . A7 E S e — S AR M AR A ST TE R
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My, FE RN R R | A s v XA el 7 AR AT N Sy R 20 T i P B TR S ), s 9 DX I KR BRI AR iR
TR AR RS TR B R D BE
2,53 SR ISZ AR HR W BE AT ST, A8 i IIST VA R ik 2 B =X

LA NG SR AT, = VPR Ts 1T H AR TR FE N — 52 FH - TR i (K ) =P 520 b ) sk
& b A5 H D e A Az I ZU AR A, H AT = V0PI H AR AR DA A0 32 2 DA TR PRI b 2R R 32 pFoR R
B =Y B RS A R ET AR N 1975 4F19 1805km* I8/ £ 2020 4F () 776km* , 5t A 1975 4F11) 3674 A~/
] 2020 4F19 2393 A, RS TH T3 1 b K0 R TR A 34 S 3R R 0/ e A, DR Ik 3 D S A T DAY VR R I
MR SR BTGRP EA A O Th AR (R AE 00 B I A Thae R A Fh i (A DRk
) RAEIGI AR O P EAR 1Y, (E2 H AT ST VA B b PR 5 0 R 0 B E 45 Oy 8 AR RE EAT R GL I
ST, B T IR VR FE R K 2 B S . DRy 1 BB A () PR3 5 5 AR T8 B R bl 1 i — 25 Jin s S 38 5
TSN L L Y O T Ak | AR TSR T VA N W 7 0 2 =X 7/ B ok - el 1§ B S O 7S | VAR (S RE 1 e M R )
Yy BB ANE B, LA SRS, VRN b 3R G A PR 5 18 A5 (4 JE B A I ST VR 0 i ) 0 A2 4 (AR 2 K
P o TRV i AN VR R P A2 1 1 R -5 5 e el IR VR R s VA2 S0 5 S B 4R A R TR 2R AN
[FRALRRE SRR AN ]S O 7 () IS VA B ok S A

3 i

(1)2000—2020 4 = yTF-J5 1Y 1 48 78 B0 Hh 5 DI0S7 V8 18 10 1 AR 37 000 56 1 25 TR A Jm A8 fb 22 S 3k,
2000—2020 4F = VTP J5 F SR TR RN AR B O S 1 225 ) 43 A R 2R b v 78 i AR P RS Jma 2 1) 7 v PR AR B 4% R, 1
PISL VAR Hh R AR b 5 PG R I A% SR ] 73 BOIC 25 (8] 3 A R 548 Ry e 46 . 2000—2020 4F: [ 4K VA PRI i AT ST
TBER AR S B O ARt AR AL M P R R 8, FARIA BRI IS ) 72km , IS VR IR HLAS ) 90km

(2)2000—2020 4 =y JF (IR S T3 P 15 -5 3R IS 33 B 10 R 0 48 S 1 ok 8 AR A A K, 2 2 [ AIG a
B PRST TR BB B AR A0 R B A5k, HL AR IS T3 R0 () A8 B O e P ook B 28 v TS R 3 s, AR X AR
PRST TR T P B P S 3 B W 3 T AR X AN R IR TR PRI b, T 477 X AN S7 T PRI b ) A A S e i
JE v R X RS VR R

(3) =YLV SRS T PRI Hb A SR A6 36 Sy« X IR B2 PN V3 B IR M R A T e P b, X L 2 2k 1 EE 240
SRR HEA TR 5 ISR AR DX AN TE B A PR 5 00 B e 2 AR AP X A 6km 2 v X P DR S7 TH 30 b
AR s TSR ST VA 56 T R & A BEIE IS, # S IS VA R i A
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