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Assessment of wetland ecosystem health in the Liaohe River Delta
JIANG Wei—Guol, LI Jing‘, LI Jia-Hong?‘, XIE Zhi—Rel’l39 WANG Wen—Jie4 (1. College of Resources Science and

Technology, Beijing Normal University, Beijing 100875, China;2. National Remote Sensing Center of China, Chinese Ministry of Science and
Technology, Beijing 100862 ,China; 3. College of Geographical Science, Nanjing N(;rmal University, Nanjing 210097, China;4. Environmental
Satellite Center, SEPA, Beijing 100029,China). Acta Ecologica Sinica,2005,25(3) :408~414.
Abstract; The study builds the diagnostic indicators of wetland ecosystem health, based on the characters of wetland
ecosystem, according to the theories and approaches of the ecosystem health and the press-state-response model. The data used
for the study include remote sensor data and statistic data. Many advanced technologies were adopted in this study, such as
Remote Sensor (RS) and Geography Information System (GIS). Meanwhile, according to the assessment cell of small
watershed, the study evaluates individual index and comprehensive index. By exploring the spatial distributing rules of wetland
ecosystem health, following results were obtained :

(1) In the structure of wetland ecosystem health of the Liache River Delta, better area accounts for 22% , generic area
52% , worse area 26% ;

(2) The health of Shuangtai National Nature Reserve is better, among this area in part of regions the situation of health is
under threatening;

(3) The main reasons, cause the damage to wetland ecosystem, are attributed to the reclamation of paddy field and the
exploitation of oil.
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BHEERAREEMNAARENASRE  ARTARBEBHRKE. SBRKGAFRERFEYERESTEAREER
MERYY, BREBHUREZARTRMESESRE BEAXBIR MK INR, Bl EFEEHRCRRD, Rt EH
FoBAEYEHEREKERE. EEFRAFERE, BRI REBARBNESEL, EERBMALXE SR
BEERE,

B B4 SEAAERARERSFRABNOFHHEES . FIAR, DREBSRABERRABOF F . L EHBESR
GERTINIEEPEAMFNEYEGL FEF, FENESRE R RUASHATELBBE SR G IBRITHNIE
U XM R FTERWR .G KE BXEES B MERESREBERANE S AN ERSUHEREL,
ERLED, BRA S BEROEEITFMER.

FXBRBINZAMBETEIFRR, UESRERR . BWAESESHE R NEM, DUMNIBOY TN BT, BRE D E
GUMME REDIEE-RIER BELBBESREBFEIHEN @30 NTBMESREZRNES-RE-WRXFR, K
WMNRBEBHAESRERRNS M HAAE, A BMATERIITEN B RPF A ERFEEEMRKE.

1 MRRBSHERE
1.1 BREE

THZAWRRE-EAIW =AM — AL FiT T4 RIS F R 5, B RT W KBS ARm R . 7B X R
LEESRTAEOTREMNEH  BMO0HLS BRTREEAMIZL AWM ZAWE RS RABBAHEZET,UEH
DERGRPEHUUCTEET. ETTERINEBEURE RN —BHMNZE AXEELSBTARBARKX , H#1TE
WA S RGEEBTMN .

HET A RE 121°25' ~122°31 , 464 40°39' ~41°27' , R TR B HF KL BEEXRIE  BKEE . SFETFYHEKER
611. 6~640. Omm , Z 3 X 3% V30 , M E B R/D T 7m, R A BREE . KA R/DRER 21 &, A PERHRIT . RIT
LB RE KR, FREAMEE, ARTMATER . FRELELK 118km, F WM % 604km?, B IG KBS F IS W
BURERZKTUM,. ZHERERIN NEFR.ARTENRAGENZTEARTERTEARERKNEBBESESR.

A4 B R 3660km® (AL S GIS B AR R B Y R R U T4 — A — B BUE , A X R 5 — R Al $
), 2WHENETE NEAX HKIWE KERE, 27 2000 K EAD 122 FA R A D& 50.30%, FH A0 FE 300
AN/km? SETRREEEMABEDABRE SEAFEY. TMHAEREE A EHREFPHREEEER.

ARTABHASBERSRP T EBE —HR,1996 F 2 AR EBERAERPRAMENEREREESRHEXE
WiAA,2000F 3 AP ERFAERPEREMENTHERRESAER . KEEBIINEREESRILASE . HREEX
HEMRIABBSEENFRE FHZBRXNEFARSBHEEEPMTEHERE.

1.2 BEXRE

BB E A *#E Landsat 5 TM M Landsat 7 ETM #4250 6 &, &6 4450 1986 £ 9 8 21 H.11 A 10 H,
1996 4E 5 H 24 HM 20004 6 A 12 B, 5150 120/31 1 120/32,

HEBECLRE 3N LA BEE (AR K 1.10 77, # =% ARC/INFO # COVERAGE), X$#E £ R TM/ETM &
BEARAAT LR, + AR5 6 F 2 25 /023 B 1T #0260 %048 (OB R 9 1+ 10 J7,#% & ARC/INFO £
COVERAGE) , {8 #h25 BY 4 g A\ K W W VB o b, KRS H LK 2 L 58 R M it U7 S B A B DEM BUE (BB IR A
1:5 7, A& K/ A 100m X 100m, 4 & % GRID) , 37 E B4 14 I BIR 1: 5 7,8 K TIF),

SR 2001 E/ETHRITEL, 2002 EFEPFRBESHFERELSBEE.

2 B|RAZE
2.1 BIRER

ERRGBREESRENGARE . ERAEE N REMBRANTHEN, ERBEREZRENNE W EHL) IEGE

J1) BRI GRE) 3 TR BAR A S E R, A S R G R K (Health Index, HDMYHFR
HI=V X O XR

XP HI HEBFEERER.VAREEN . REAEE N FHRRBRNMRAET N EERHE O R RGHAER . RRE
HEAMMAMBE o~1 AIMER  CABEEMMEZEE R IFEHRUEER ERERERNHANERE 0~1 BAEE.

BHENESREN—F  HERFEATH LR 3 THERREER. Hit TEBRAAR KK S IRE, 7T LI MAE R — T
r. SHBHESEZAEREIIR (Wetland Ecosystem Health Index, WESHID B ZRRER R :

WESHI =V X OX RXF
KB WESHI HEBSREBBER,V HREE 0 IRGHERE RRAGAAWAXNBRE o~1 B s8R/ %
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HAMEHEME R IRERERBCEREREMHENEBE 0~1 BMIBEGF ABBESRTEMNRS T, BIRSIhEEMHE &
B o~1 H A,

EFHBEAESRERBHFELN, R OECD(BA EBR KA 1EF £ B)ES K E H-RZS-m B U1 (Press-State-Respo-
nse, PSROBERE R, AN S BMAESRE@ETTMHTE, RiT— M HEWEN-RE-WBEEE(E D, BESRER
FRHFT AT R AR E TR M T —EWESERIXANRE, B @RERESRE T — WAL A A2 MY
Xof 1 4t 4 A8 4 A8 L ) B, DA B2 0 b SR R B A 1B MR AL

| B 77 Press i | R% State I | WiRY Response |
{7 B Infomation
[ ¥
AZiE3) Human activity  |—>» ¥RHUIFIX Wetland environment |—>{ ¥ 1§25{{, Environment change
A0 Population 44 Biology B /D> Area reduction
TR Idustry & agriculture T4, 7K Soil & water hegiB4t Function degradation
HAh Others <— 3ifih Others e Atk Others
A ]

LMY Society response

1 ES-RE-mpEE
Fig.1 Model of Press-State-Response

2.2 EIHRARKHRE

MBI IRA R B AR

(DYISE R BB A S RGN A TR AR, LUIRS B BB B0

(ORTERABREA GG R RLER AR, I LI X 58 #b 4 SR A sh A MW,

IEALEANRBESRENERKRER RO E AR ERBESRZAPHER.

(OFEN AR R R 5E &0 T e ol /e 4k,

BE L RSHASRERRER BHAESREE - RE-WRHEE K F R EBEN, 2RI R BEMIE X
HRENHERFE WRT 3SPME2RABHESRAREENMERER. £ 1 EKRET AR Jtem), BES CRE AR 3 4
T ;% 2 BREENEHEZE Factor),, E—MEMEN L AEBRLHERREE 3 BREERE (ndex) , MEMENEEF
B £k B 35 b Ok ik , R B 44 it B 1545 )2 B9 B8 3R B (Origin) , R & 1.

£1 EHESTRARZRRINERER

Table 1 Index system of wetland ecosystem health assessment

I H 2 Item B % & Factor 472 Index B FE IR Origin
EE 77 Press JE /1 Press AO#E Human density , AZETH 5 Ratio L33 £ F| A Statistic data and
of human interference landuse
@ FOR 7 State ¥ 71 Vigor SEHIE — 1A B 5 ¥ NDVI per area 1% R ¥ % Remoting images
B % R+ B Landscape diversity
# £ Organization index, BE R £ B & Patch richness, V¥ BE 3k 15 #3048 #1 + #b ) B wetland and landuse
T R Average patch area*
M Resilience S5 EE Average resilience 1B H B E wetland
. # K& Water storage, V¥ BB E Total- 5L #b W5 | F1 8 1 $ & monitoring data and
IfifE Function N : wetland

2 A BF B % b BB A L b F) A two-phase

wetland and landuse

Wi % Response ZE 4k, Change ¥ b 1 A 1k B Ratio of wetland change

* R ERI ST AFORE AT FRAGSTATS2. 0 # 18 MBMRME W AR EN LR P RABRKMMRERN 3 MRUS
AEHRRSHMEHEE RRETE. FPHRRER AX 3 M EFRT BB R RE WA R Eighteen indexes of wetland landscape are
calculated by using the software of FRAGSTATS 2.0; Three indexes are selected from eighteen indexes based on the method of principal
components analysis, that are landscape diversity index, patch richness and average patch area; The factor of organization is reckoned using

three indexes

2.3 PSR AR HE AL AL B
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HMTHEERPHETOFNERORUE R AUOFRAER. PYHCEBERE . EUSHE FEE PR RE
HEKE PHREE S MEFESBHESRAERRBEMR MACEE ALTRE . FYLERE BB EREBHLL S
MHEFESEBRESREBRREAAX. SERFRLSEER— P EEIEMOBS LRENCNIRSHFRE#TER L
BOATHE RS THE, 8 X BT80S REUERETT LR 5 R 5 R8T A1 A 75 7 Gt 58 B 0 B0 K/ B i R %
R, BR G e A E, RETRERE 0~1 ZFH, LK 2.

ERGSIENNELIBE AEAEAF UEREBhAESTBREARB ST, REASTERRTRMESRERES
HEEN., —GABESREBRRAN RFR BUAESREE NRR AAEH T4 EE ASWERHTE B BEE
R SR ENRDBERBRD, BESREHA, RERRE L TURERS, “RBHESEERRANREX 81
EERREEALER HAGHEBREE ESYREBEREE BEERRR SR EDLRD, BBEAEEDN RESRYE,
AEMBE BHAESFAETRHRE ZQNBHESFEBERAEN —RX . BHESRREAA—ENEN HAGHEE E£S
IR R — B AR EARR BB SHRE, RANRE . EHEER . CHLBRNESRE R, TRIEESFKNE
ESTR . BHESRETER; NAABRESFABREMANEEX EHESREE HEK AR HRARKE, 5T
EHBEILEH IREAR BHEAEBER ASRERL  BHAESHECTEREERBRESRENTE  BRES
RGO BB AL BBESRERRANREZX . BHRESREAE IRME AAFURRGHE, ESRERMIEERS,
SPFEHRK B MR K M RSB AL B, A SRERE LR, BEHESRECLTEENL.

F2 EHESRERRITNERERLGE

Table 2 Criterion of wetland ecosystem health assessment

R HEIL A Value of criterion >0.8 0.6~0.8 0.4~0.6 0.2~0.4 <0.2
. #57 #E Criterion of evaluation B i Excellent BT Better — % Ordinary B Worse & Worst
RS Grade of criterion — & first — %% second =% third 9 4% fourth F 4 fifth
A O % & Human density (A /km) <100 100~250 250~400 400~600 >600
AT Ratio of human interference <0.2 0.2~0.4 0.4~0.6 0.6~0.8 >0.8
313 — L B 16 ¥ NDVI per area >4 3~4 2~3 1~2 <1
BWMEZH 1 Landscape diversity index >0.8 0.6~0.8 0.4~0.6 0.2~0.4 <0.2
PEk = B E Patch richness >8 6~8 4~6 2~4 <2
SE 3B L Average patch area(hm?) >600 500~ 600 350~500 200~350 <200
SEH3E B Average resilience >0.8 0.6~0.8 0.4~0.6 0.2~0.4 <0.2
E /KB Water storage( X 108T) >1 0.6~1 0.4~0.6 0.2~0. 4 <0.2
BREHEE Total-N(mg/l) <1.0 1.0~1.2 1.2~1.6 1.6~2.0 >2.0
8 3 i FR A £k E ) Ratio of wetland change (%) <2 2~4 4~6 6~8 >8

2.4 FHET

R FE A K R RA LWRFE 255 LU B s PE A 43 X, Fil &R T 1+ 50000 F B EEHIE (DEMIFLESE 1: 5
T F I E L 30 NN R R IT(E 2).
2.5 GAVMER

EAERRE AR RS 4 MEGRG G EER, 2R 2k e . BinE BB AT R IL R 1T
EOR NEAEFERELCRERE . ANSETHRNEE.. ENRTHIEERNER . AOHKE O 5 ALTHE
(0.5);REBT 4 MEFHEN 1B H 0. 2) HLE 0.3 BHEO. 1) IEEO. 4); HRBT 3 MERNEN - BUB AL
0. 4) BESRE BB (0. 3) PR EFR 0. 3); IRF TN AER T BN EHRANE K - E KB 0. O FHEEIKRE (0. 6),

4 M ESERRETREER S

X = iW:’ X Xi

KX HETFN N RBIWESTEME W AE M IERHINE, X 58 BIRRAELS BE, » HIENIREE.
3 ERSH
3.1 BAESREGEBITENHE

PUNRIR S 87T R AL EM S R BB ERBDMRB M B R R, F A EE R REKMF ArcMap 8. 3, BB AR 1645
SHRAERBREBERSHE (B 3~E 9,
3.2 BHAEDTRAEBERESNT REHIFE

BHMASEEEREE N AR B IR AMFTEANEESEA, EAMUNERBBASRENSHEY EAYEERY
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Fig. 2 Assessment units Fig. 3 Vigor index of wetland

Bl Legend
B
b’
T ]

T

B4 AL EIRTHE B5 BRSBTS EE

Fig. 4 Organization index of wetland Fig.5 Function index of wetland

6 Wi HEEIESHE E7 BERREHRSHE
Fig. 6 Resilience index of wetland Fig. 7 State index of wetland health
HETRBAESREERERRRE 8, ERRSH BT P XBER G 22% , @RRSHEX — 845 52% . @BRESHExT

B2 26%,. HA/hRE 9.11.12,13.14. 19 REERSEZ, X EH TAOEER AR TREDGBE  AREHMAKREHE R
ﬁﬁﬂﬁﬁ,ﬁ%ﬁlﬁfmi,Hﬁﬁ‘mﬁﬁﬁﬁ%lﬁﬂiﬁﬁzﬂﬂ,E:Hﬁﬂﬁ%ylﬁﬁE%Kﬁﬁ?ﬁﬂ%&ﬁiﬂﬂﬁ&%%ﬁ%%@.ﬁiﬁaiﬁ%ﬁa
£ iR, DR 1.2.4.22.28.29 @ECRSBF  XERBLRBRTREWMABRERT X, B THAARENRD, ALBBWE



34 BIE . 0W=ANBlESREEFETH 413

N RRBHI ZEAHH ERGHEE BEH TR, REE IR, RESHRW ISRAFTER/AD KA KRS SRS 6
BRH RAEMBE . BHAESRAVHE., BEAXRTREDNR . BRESRAEBRRSZEH TH BRESRELETES
TR, HALE MR AL K SCRT KBRS T8 H R .

N
A W<$>E
=) !

N % ¥ Legend

] T s
= A g ' v
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0 10 20km | K 0 10 20km
(R 3 YWk - i B o 1B A R I b o AR
Fig. 8 Press index of wetland Fig. 9 Response index of wetland
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LANAMMMESBITBHESREN A SHETEIRRBIIENR, SERGEHANIEHBR, FEBESERBAEE
FERA. BHESRERBREEMAIZFEAZNEH THARE, SHRBAEEN B LA -SSR RN BEEHNE
AU BAESRANBAES — W HEEH. BB A S AL BHEZLR N SHRENNE, CREBHASTRERZMN
EAidK.ARBHHAERE K —F B, Rt R BB AR RERIUEMEE N TRIRE.

AEPE FRBRAOEEL ARTRENBE, DUKEIENATEBMFRZ, B ERRERE, AlmEE 12,19
RART .S EMEFTAER, ADBERAYSK BHZRALXRRERT, SR EBREBRE BTN E . SRERL
XA ORR A/, 8332 B AL T HAA A, R AL T AR 52K BRRE TR oS5 H FITh BEAR X 847 , 0 W38k 21.22.28,
29,30, MAREREEBHE FRARBA=FES L, BB ATPAREHBE, BRTE, MR 2.3.5.7.

3.4 BHFRMBHESRERERRWE W

SHRTEEMNBBFERAKBEHF R OKF=FE MBI E, IR HE RN ™E, & A 1986 4.2000 TM/
ETM, RAANXEMREF L BRERTH A H LA H 5B LR EE, B o085 .1986 FRKBEHEEHA
106 268 hm?, 2000 4F /K RGFMAE T FLIA B 176 268hm”, 15 4F S /K FEFP AR E AL A1 70 000hm®, 1N 65. 87 % ;1986 4F 4Tt B8 v T
13 656hm?, 2000 4 #F 3 . 28 3 76 BLak B 8 706hm?, 15a 3 4T i 2 3ib [/ A4 /10 5 050hm?, 30 138- 19% 5 1986 4F 8 & #b T R
88 349hm?,2000 4 V8 ¥ 3 E U 2> B 82 144hm?, 15a 3 ¥ b E AL 6 205hm?, 54> 7. 02% . /K FE H LA 3 BB s 3 b , B ¥
HE B, KA KIS S TS #8520 4 00 4540 LA AT T b FF & SR ML A FF RS, S5 AT 88 — B9 /K H R AR, T B — A9
WEEH EBRENT, Prdi 68 2, B LRl e A A0 RE R 25 DL B T ARk B K HEBC, 8 AR 3 K AR5 e, ShAE W BE IR A 26
B> KETE.2HIYKE  FRFBASARBER INFEBML, F 152k BETRKARBESKFRBEL, FBHESREY
WARK ., BUMNRIR 1.2.3.4, X835 ROk R B RS S AL KM Ty H il TREKBEIF MR, 51 HBKFIF I8 BIR R
B, ERAEHSRT. MERE=ANRIAFZUREERRNER FAEEEENHELRAVBERRALCE
KHTHE N BRENNERAERKNEN, 1998 F, KEZAMNFREKENER. EXERESEENINEETIR, AE
KEMK —TEEMHERFET. RERFITHHEE R 28.29.30) R BHR MK, A ZM X BEZ AN, BENES
BHHE.

AMAERABRPE-NTESHFN, S LA REFRARAEREBBEIRESHE. HILF 1990 £, 88X HFMHF 3795 O,
HAERPREBEASTA M 600 K0, FTEHF TRE B GNRE 28,40, ERERRE MW 400 RO, BHBT
HiE 1000 AR B 200 BAE, RGP R L# 60 BFHFAE  HBMESHEH S BRL. HiH 4.20.21.28 T
RAGE. BB BENEERESARPIHESLEFNR AECHATHEHFR SRXEFFRFANEBRIN, RAY - HAM
BRMSEE, BEHHENRT, SXRZLFHEREY LSRR REE; AT LEF. B 850 HREBE,F5E
FRTH . BRSEAMIYRERRR, REMGERE Z40, EHSRNGTES  IHOFREERRFIVEENIR
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FHHBERAGH,  TFANRAURMEBEFZEWE OB KKE,EEREHRENABEL. G, 1982 FEDMEFHOY
KB 100 RLBEHH L RIS 1986 FiHE A 80~90 3£,1990 F AR 30 k. M PRI AWM RABEEYFEZ IR
%, T BRI RES R B T AR MM RK KSR,
4 H#Kie

WBMAESREBFEENREHHTPH—NFNALE, BT EBHESRERBRAEGTIINEL ., FXUESRERRE
HEREM, UEH-RE-WAEMANER  BEBBESRENFA I TERESRERRITNE T ERNITFMEE, K
T = £ R s A & RGO RS 25 40 A LR, D IR B IR AR 5 R 4Rt — E I RL AR 4R .

() BREEEE R MG BB &, FA GIS BEARK A FE SR P R/DMRRE , 17T E BIFM 54N/ FUIR K I8 1 62 R
REETFIRBEHAETHRESEY, RARBNBREEMERE,

OETA=ZAMETFAOEER, ALESHEWBEL B RERILE™E, FEFRERKBHFRSHEF £, BT
WMZAWNEBETRA —FHEHESRERELT RS, IR MREE SEY B AL WREL, B E BT TR,
B fERRAESwE,

WERENE FABBREPRASREBEANKT AHPREHXBHAESEERRC LTI EM, @FRILE N
— .
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