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Abstract: The natural wetland landscape was seriously degraded in thirty years (1975 — 2004 ), because of the high-
intensity agricultural exploitation in Sanjiang Plain. It is very important to conduct landscape assessment for wetland
preservation and restoration in the region in terms of the various pressures to, and the present state and change of the
wetland. By choosing Landsat TM remote sensing data of the years 1975, 1989 and 2004, the landscape change of
Jiansanjiang region of Heilongjiang Province was analyzed on the basis of Presure-State-Response ecological assessment
framework. The results showed that, (1) From 1975 to 2004, the natural wetland was greatly decreased while farmland
obviously increased, and landscape diversity and fragmentation were remarkably increased; Agricultural exploitation was the
main pressure the wetland faced during the period, where wet meadow and swamp were the main targets of the exploitation.
(2) The agricultural exploitation in 1975 —1989 was much higher than that in 1989 —2004. From 1975 to 1989, the areas
of farmland and drainage ditch were abruptly increased while that of wetland was greatly decreased, that is, the wetland was
mainly converted into farmland through the discharge of drainage ditch system, which led to the decline of ecological and
environmental quality, especially the frequently happened flooding, in the region. However, from 1989 to 2004, wetland

preservation was recognized important, the exploitation on natural wetland was limited and the drainage ditch was slightly
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increased, moreover farmland was partially converted into paddy field so that to preventing flooding. Meanwhile, some
wetland nature reserves were established during the period alongside the establishing of some wetland conservation
regulations, the wetland landscape was then preserved to a certain extent. (3) The problems that Sanjiang Plain wetland
landscape facing are still serious at present, especially the shortage of regional water resources and the declining of
underground water level because of the existence of drainage ditch system and the conversion of farmland to paddy field,
which will continuously threaten the survival of current wetlands, therefore it is urgent to synthetically manage regional water

resources on the basis of drainage ditch system.

Key Words: agricultural exploitation; drainage ditch; ecological assessment; landscape dynamics; Presure-State-

Response ; water resources management ; wetland conservation
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Table 1 Index system for the wetland eco-environment assessment

b A AR IR 9 B i giztan
Measurement of wetland eco-environment Evaluation index
JE 714845 Pressure index ANVALTE S Agricultural pressure

YREALE J1 Towns pressure

AT 4% Human disturbance index
JRZSFEHR State index SEHBEBLTEG A Average patch area

S LM Landscape diversity

BB Patch density

BEHEE Degree of fragmentation

H A% Boundary density

BEHLEL Patch number

FEARFEEL Shape index
V545 Response index 1P 1 FUAE 4L The area change of wetland

AR X g% Construction of wetland reserve
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Fig. 1 Chart of the analysis of wetland landscape change in
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ANZEXHRHAE AR o R IR b A ZS PR B N T AR AT LA B0 b T AR AR Ak SR b R b X AR fb . 1R 3
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4 ZERHH
4.1 EI¥EHS5aHr

2 AIRAE H,1975 ~ 2004 (8], By F 8 = VL X A R Ak A4 AL e 7 2 83 m , A3z X A 25
IR TR0 20 0 5 , 10 b U8 T e ) BB R T R . BRI T 7 B R R T B B i X AR 2 3R
B e B 2 B I i B ] LU AR B2l A IR R i) E R R, B Tzt X B T K 43
SRR, HIEAR IR , s FF 38, Ak A b AR 1975 (1) 20. 18% % 2004 4247 51.35% 34 M T =+ 4EH 4 Mo
HEZHIF R MBS T AE 1989 4ELIHT, A 1989 4E3] 2004 4RV AL RIGM T £ 4% . B3R 3 F1,7E 1975
~1989 4F VIR M AR LI 0. 30% 3 hn% 4.37% K HIEIN T 1.61% , 2 H SR EF K 90% £, i HiX
B H] 3R TP 5 1 IR HE ORI & BT H 5 A 1989 4R3I 2004 4F, SRV EFREEAS B3 inAR/D, 22

£R2 1975 ~2004 FESLBEMESHREENTH

Table 2 Pressure change of wetland in Jiansanjiang from 1975 to 2004

Bl T 224k SRBULE A4 AT I

AEHy Year

Agricultural pressure( % ) Town pressure( % ) Human disturbance index( % )
1975 20.18 0.05 20.23
1989 47.94 1.01 48.95
2004 51.35 1.19 52.54
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BB R K B IR b BN, A IR B K H A HEKEIE o Xt AT A R B, X S 1
b B4 TR B DR 2 e ] 0 il B AR P BUOR R 5%

3 1975 ~2004 F£2 = TR 2 H . KE SR A L5
Table 3 Ratio of ditch, dry farmland and paddy field to farmland area in Jiansanjiang from 1975 to 2004

4E4y Year V83E Ditch(% ) E.H Dry farmland( % ) JK Hl Paddy field( % )
1975 0.30 99.64 0.06
1989 4.37 93.96 1.67
2004 4.52 61.35 34.13

4.2 REFEM S50

M 1975 43 2004 FEREE NFEX B =TI AR KR FF &, AR AL KB &, AR b b R H
TR BT 2L, =TT X SO ZAEPEFE BN 1,40 EF3 1,79, [7] B 5 WA BE 75 4 0. 09
EFARN1.25(FK4) , FORABRERREREZ K

F4 1975 ~2004 F£E = THREREEN
Table 4 State change of wetland in Jiansanjiang from 1975 to 2004

4 SO FME AR ST AR TR 5L
Year Landscape fragmentation Landscape diversity index Landscape shape index
1975 0.09 1.40 26.75

1989 0.40 1.59 50.91

2004 1.25 1.79 86.16

X TR IR PR, R AR, X LA RO BRI AR AR 2 T Mt 3, JUH R B A iR FE AR T
WEAE R AR, MUBELR B L , i 4 BE , TR AR TG B S5 AR A e AL, ) ) SR BSOAN IBT e o, BRE R 2 A0 i 574 2
ARPEARALL, EZ AN 1975 4R 1989 AR HUAR/IN, (H A 1989 42| 2004 4F T AN, J2 R 95 B2 i 28 K 5 VR 3
HBEGRBY, EPLR L , 1 50 B, FRTE B R S i i/ 5 ¥ 8 A ) B ESR B B2 , i R B2, TR 1 0%
WA, A WS _E T s MOXEEHE R AL RT AR, SR PR E AR L, I 1975 423 2004 457878 1 Al
AR EZEMRAIF RIS, T M BERBON WS, B AR B B P K, P 3 BES BN W A8 /N, 7 BB A
5, R RELR T BE AW K, TR RTGHUE K , R M E R TR ATEARA [0 I F R AR (e p .
TR AL T ) PSR BY, PR E , S0 40 B2, TR AR T B STE T a1, S S B 1 AR Sl N 8 L 2%
B 1989 2] 2004 FyAOIT A58 BEAIRT 1989 4 LAY, 7E 1975 2 1989 47 ], i bk H B #r e &, KAL)
R 3 B B — /N I, IV 2 ) AR L B RS , i A SR, DR B, i 5 B T o
FEMBEZCREZ IR, MG TR 255 B f T 2 FRUR, BEREUE D, M BERE ALK,
ARBES N 3, FER IR sh SRt m TR (K 5,8 2) .

4.3 maRLFEN -5t

1975 ~2004 ¢, FEE A TR IR 5L 1975 3 H 42 058, {@ i UK B D (£ 6) o M 1975 ~2004 4
Sk b/ 528 142.59 hm® , [F]A AT LA Y, 76 1989 ~2004 4EFBEH, 1975 ~ 1989 £RIBHb TR FA T MR BE A i
TR X ULUER] T 1989 ~2004 £ BeEL 1975 ~ 1989 44V IT A 58 BE T W, ThI X H 4 Dok /D O 88 b W T BT 47 fk
ARG TET RONE , A ZETT R 8 DA TR B30 o Y B B, i3k T LS S R b AR 7 DX R B A SR b AR 47 B ) Y 5 R
BB, 1989 SFZ X PRI X H AR HA 45 814 hm®, 3] 2004 4% b R4 X T FLA S 108 609 hm”, 3 /i 62 795
hm*(%6) .
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Fig. 2 Wetland landscape metrics index change in Jiansanjiang from 1975 to 2004
£S5 1975 ~2004 F£8 = TR WK FIEH
Table 5 Wetland landscape metrics index in Jiansanjiang from 1975 to 2004
. BEHe B B T BES IR .
Ef FUKRRE BEHUEL » - TR Area TERFEHL
Patch density Boundary density ) Average patch .
Year  Landscape type Patch number (A/hat ) (km/bm? ) (hm*) area( hm? ) Shape index
1975  #ifg) Meadow 135 0.0125 8.90 514374.93 3810.18 34.15
AP Marshland 337 0.0313 2.68 158439. 60 470.15 18.23
HPFALH fE) Swamping meadow 14 0.0013 1.60 135483.48 9677.39 13.69
1989  H#iff) Meadow 1362 0.1265 8.27 247989. 51 182.08 45.09
AP Marshland 712 0.0661 2.72 87404. 49 122.76 24.83
HPFALH fE) Swamping meadow 104 0.0097 1.79 122128.38 1174.31 15.90
2004  #ifg) Meadow 5400 0.5014 12.55 171875.34 31.83 81.93
AP Marshland 40 0.0037 0.23 7048.26 176.21 7.46
TP AL %) Swamping meadow 42 0.0039 1.61 101231.82 2410.28 15.90
£ 6 1975 ~2004 £ = Tih X B4 ST T/
Table 6 Response change of wetland eco-environment in Jiansanjiang from 1975 to 2004
AEHy Year VP Hb i B Wetland area(hm?) YR AR5 X i B Wetland reserve area( hm?)
1975 808 298.01 0
1989 457 522.38 45 814
2004 280 155.42 108 609
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B AREE TR AMERSAT T PEN . A SRR KB 1975 ~2004 4[], B T8 = VLHE X ) R0k AL R
AL FE 1R e 0, R A AL FE 7 BB AN , N ZEHZ XA 25 BR800 720 T 48 5, Y6 e 0 VR T ) B 2R
WK A Fi AU WG in , FL K B 3 IR £ 2k A 7E 1975 4R35 1989 4F 6], 76 SL i [A] R B BRI
HACKHR AR R, B 3 TR IR & AR T IR R AR {k , R I B i A 2 B fa) , VRFRIB A AR K &
WD, BESEOR BRI N , F-BES AR D, BESR B A 0 R B, BEUR IR 1) B Ak, AR AL AR BE
R 5 R A B A PR £ AR S b o 5 A A 2 I T A i 28 K 4, T 4 e — R 9 A S SR IR ) 5
1989 45| 2004 RV A S H3EIN T ¥ 4% , NS Hb I FF & 58 BE 98U 2% , 3 B Bsf (] 2 2202 2 H T AR T AR
Bk gk 93t B T AR B AR FE R/, {EL YRR R ok B L R AR 18, YRR M, VR VR AL B A BE R B, BB B, TR
B T ARTEBERA WD, X BE SR i R IGn , T B4 Y b PR SR, BE SR B, S 9 B, TR IR 48 BOER N
o, YA M TR MR K. SIREEmAE L, A 1975 4] 2004 4578 5 B A 5 4 2 2 AR FF
BRI 1975 5| 2004 4F 3@ AR /D T 528 142.59 hm? , 3 B B 4] A1 R 10 b 17 AR A 9820, TR) R AT LA
F i, 7E 1989 ~2004 4E 1975 ~ 1989 4EYR AR T BEFR BER A TP X HERA T 1989 ~2004 4, 1975 ~
1989 AEAR Y FF & 58 BE T W, T X H 25 98020 B9 V8 3b 0 R i e i 194 670 TET R0 M , A\ 287 4 780 T DA TR B0 b 11 B 2
P, [ BAE 22 R4 DX A 1 DA SR AR PP BOR 1 6, DGR SE I X IUAE SRR I3 2 IR R B o

DAFEEE = VLI PP TAE , K VRN A TR & A R e R AL e g o, 38 2o 1 b 55 48 A i 22 £k
75 H V2 A TET IR 194 7 AR R AC , Y b S5 W S B PR AE S W3 i, Y b B e Ak S AR AL ™ B, (BB I 1A X i iR 1k
BEATARAL AT , RSB AR A BT AR A Y o SHA H A SCR ST it e BS B R K, i Tk
R =TT X RNV FF & ISR, BT AASIE 08K I RAE Rl AL R 77 , 53X R R 40 BE 8 ) T4 M i b T
Il B R 7 B84 s 45 H 1975 28 1989 ARV FF & 58 BEEL5% T 1989 2 2004 4F,1989 % 2004 4 FELZ R H %L
oK B B & A8 PITUREE 5 LAk, BAR T R = VT X 3 I T 2 %o R R B RN L, A SO bR
PR RTER

3 3 R = VL X B A B Bl R AL i SRR SR BR ) 43T, Y b B Ak ) 5 BE S5 RO I R SR BE R R E A
BIFRRR  RALTF R GRS , 10 AR AL 58 Bt Is 55 o R I 2 DB o PR A A i DXV b PO F R
F 43 b 7 IR BRI ; RSN R T b ) R AP 3 5 NI Hh PR 37 B B AL 0 B, AR BN s AR b i B,
HEE AT RN, RIE B TR R UK B BT, s X EHE R =4 E B R 3 1999 4
it FAEGAE 6700 t, BRECF] 161 ¢, 58 57 186 t, H-BAEHE N, il A AR H ) ZAEE 30% ~50% HAEY A,
BRAEA FIRALE 7% ~15% , KI5 BEAR I HEK T A BHE Bk A b ) K88 R R HEA K AR 064 2 7k
PRI R AR R AR AL, PRI 2 3 K F S8 3 Y SR HEZK FT BB S % 24 bty Sl 7K PR 5% 15 Y2 (] 48, B 1k 7= A= 37 i 3R
BRI, DA R A S
5 #ig

(1) ARSCRAE—RE—R PSR AR A S RG4S, it BB R M, 53 ENE b ¥%
VRAES IR B B BT TN ) 7 R BARES L N2 b py e 17 SRR , Ay 38 = VL X3 b W VR R 4P 5 WK R AR AR 2
HeHfg.

(2) BFFRFEH: A 1975 4F3) 2004 4, g = VLI b I 19 A8 e A, Hodh R R E S T
oo 1975 B 1989 £EFFF &SR EETE T 1989 F] 2004 4F, 1975 4@ =VTHbIX DANE N £, A2 82 J7 hm’, i
FRMEBE A FF 21 I HE TR A8 S 52 3 1o RROK B8/, YA R T ARK I 38 o, 1 1989 4R B+, 8 1 T FR 24
46 Ji hm’ ,Jgi/b T —2 K F b2 48 J7 hm® 3 HNT 27 J5 hm® 3% B E] 7K B 38 ANAR 20, 18 4tb 5 4% F b F) L
PR A 121, A4 T HEZK FIVE MRS 7K , o 60 T 6 7™ B S /K g, [ B DR TR B R, , o ELHE BT L /K 9 2
RB TR, HLBF REMRIN K, A EME . $ELITLE 1949 £ F 1969 41 21a [6], = VLV JR I B R & SRR
23.8% , k7 RAEME N 33.3% ;TMAE 1970 ~ 1990 4F[6] , 57 K F & AR5 55K 2] 33.3% F147.9% , R85
RE I IN; R E =V0F R A SRR B, SR IEEY /D, R AR L, FIEEY)
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SR ERRGE /N FIREEOR, A R B D, HAR AL B TR . M 1989 4EF] 2004 47, B ARV A1
HE—B w0 BEBZ, BT EIRENE K, B LOX B (] 3 22 DU IR U5 HE R 20 52 FH 22 ok H , 14 3% 1 ARG A
Mo, AR I HEK B RTE RAR A3E 1 3 K B AR , (EAR R AR AT BEd o 3t T 7K ARk SO,
JE 203t DX A P PP AR AR 2 B fok G b g b T KK B AT BB 87 A — R, FF B A M it . BN 1975 4
22004 45, SREEAC A AL L, S R ERIRHUR B TT A B A M X RS AR BT, R
AR RS T 2RI, HE T RSB BOR , X B PRI R 2 TR0, HR 3t B U5 1 o P P
TIHER T8 , e BEARAP ANIK S DA 1 3 BEUR , T30 6 3t B B PR A0 B, 0 R I 58 3 1t PR3P A B R BOSRE
AL, IR ARS SR RN
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