ISSN 1000-0933
CN 11-2031/Q




LA A 2R

«>
" (SHENGTAI XUEBAO)
B WA £31E F13H 20178 (FAH)
E V¢

A E R AT AR A B T AR BB AL e Bk, TER, A, % (3559)
A AR BA TAR R T AR IRIE v B e e O, FE TR, EF (3569)
AL AR 14 AN B AR AE AT T o R aG Ar AP IA] 2 Feeeeerere e P —%,ET‘?%,E% g (3581)
RS Fo GIS 3464 BT 3 [K IR 3 2 S A REAFA -ovveeememmesrmnee e E—0E, AER, A (3590)
BRARAECFRTT RN E FRIFHADBEFLEAM e XK, T, R (3601)
AT RTHRMEGFHEE ZILRIE R R AGERIBFI veeeeeeeees B L ERE,RRE, % (3609)
BT A AR L E A R AL BXE, R OEEOTLE (3620)
SRR L R E Eh et 78T C AT B AR L e Gker, ey, L MFR % (3629)
Th¥FREETIRERERIER LAY ERSHIE o TRE,E FLE¥E,.%F (3638)
A SRR B B G E B BUALAE e F OR,AkE,E % (3650)
ARG D Bl B Fh E R E R H R e THF L IR, X AE, % (3659)
SN B AT TR M B A A SN K B ONP AL 3t B S R B0 weeerrrremremmmmmnnnnnnniiiiiiii s

....................................................................................... il%]}\a,ﬁ] ;gg’ijﬁgg—’% (3668)
W8 ST T R Y 25 S BT AR AR A B B s B, A, E L% (3677)
LR FFIEE AT B AR R ARG B R e VHE LA, ETE 2 (3684)
ERHEIR T A LI A FRG R YEIR oo EHYL, HAM, EXE, % (3691)
KL bR R S LR RALA R G AP BEZE e EEY, 4AKFE (3700)
AN S A R A SR AR AR A B AR b T 89 A R SE S o BBA,E L, F2T,% (3710)
AR 3] K 2 = oH IR B A M BA B A RE oo ERE, EEA,BEEH, % (3720)
ETFHRXAEDF TR KRG Z TR ESFMRFM e T =M, ERE,F (3728)
KIF T G T RAT L IE LR R BT A RS e vrereerer et =1 ﬁ%;(,ﬁﬂ%#%i%‘%,% (3736)
%'}Tz%;%%ﬁ@lgi’ftﬂfq:"J‘ﬂiigfib#hg%géﬁ%}u@ .......................................... %Eﬁ_@’% ,71:5]71(5 (3745)
TR) BE 8 1 M, £ R SR BE R A AR S Ty KA o L v X, EAR A KK, F (3758)
BT RER B F o E LR RO AL vveeerrmeneesneeeee Kb, F F E¥AK % (3767)
FE AR AR LA AT REERN,0 B AGHaEE oo &, M, K £, % (3778)
AR AL b AR A R RAG R B A F A AARIR AL T A 2 TAC Rt AP AR e KA, INEE I F % (3788)
Bt R AR T G 52 BB T oo eeeeeeeeeeeeeeeeeete et KL BTIE YW L (3796)
23838 bR M B M B E R DI B G A Degl B QBRI o B SA BUEL  ooreeerereiesiesnne

............................................................................................. ﬁﬁﬁ%,ﬁ’ﬁ%}%,?ﬁ?@? (3802)
BT L B AR RS A T o oo FWW,FEE, UKL, % (3811)
ATERSFHENRBEREETESG I E I EPAT e & KA, E Ak, % (3820)
Fﬂ'l/;%ij“éé%#ﬁ%éﬁﬁi#%/&‘)ﬂ&}?i%éﬁ%ﬁZ#ﬂi .......................................... 4 ﬁ’ ¥R (3830)
TR T R E TR AT BB ALIFE oo KR AEH,E K% (3839)
55
T ACAE IR BE T RIS A TR ARG oL oo AT, £, A H, % (3846)
v ILEN M A B AR R L R B F e o OF, K H, M F (3856)

HAFIEARSH . CN 11-2031/Q * 1981 * m * 16 * 304 * zh = P x ¥70. 00 * 1510 * 33 % 2011-07

ECEECEEECEECEEEEEEEE

HEER . He2f R RESA RSl 2 —  BER —HE SRR, (SRS R AL F S E R A
FE I B =g fkrhE— B AR —HEEWA BN a2, FhNnEREREZNEYZ —.

HERM: BEFEER ERERMIFE  E-mail; cites. chenjw@ 163. com



o531 B 13 1 H N 2 Eie Vol.31,No. 13
2011 4£7 A ACTA ECOLOGICA SINICA Jul. 2011

T, TR P AR, RS T GIS SRR HEA b DX b A A AR FEITAN . A2 25240 ,2011,31(13) :3590-3602.
Wang Y H,Zhou D M,Sun Y H. Assessment of the ecological health of wetlands in Honghe supported by RS and GIS techniques. Acta Ecologica Sinica,
2011,31(13) :3590-3602.

RS 70 GIS 3% #F Ryt it X8 Mt 4 5 R i M

sz 1,2 1,2,3, > 1,2
E—m2 BRI IR
(1. BETATIAEE R 5 B A AR K T S0 = 35 3 Bt e ARV % bt 10004852, — 48 (5 BARIUS W A& R E S0 =,
ARG K2 YO URPREE Sk i ar e, Jb st 100048 ;3. ERM 2B ZR AL B S ROV BHAIF 5T T, KFF - 130012)

R I P IEOK A SRR TAE S SRR AT 2R, R AR M i 1 U A5 ARG sl TR,
A SRR AR NARE , 255 BT 0 3t 275 BHORIRER A SR A A BEDPAR 23 My i BT B S, R T =V JBUR
JEFB AT [ 5220 11 R DR DX M B HE R T A 730 b R 5 DX, A4 40 228 TRl PR L R B A SR, 255 AN A 250 £ 55 7K 3
SR UEIEE  WOK SCHIAURIE S A5 AE A3l 3 J5 T B — R ANPEN S54RI 5, FUHZ T L fZs S48 807 1% W if
FEXREHLHEAT T R SR T . PSS SRR (1) BEIRT AR ORI DX M A= 254 AR B e 19, HL TR 4 7 I
LRI A BB A BB 1A A A AR REAR DR UG Ik, (2) BT SR PR X D fE 23 X A 25 A FRR B0 ph e 20 22 1) I
N XSG RIS IX, G SEBREFIME AL —E, (3) EESLATTFI R AR A R AR R 0BT 7 5 RS k23 BT 4 1 b A 25
o PP ITAS SR R K SO B SRR R A A ) OCBEEIN R . R RS A GIS HoR S LG A 222N o M O Tk 4
B, LIHIEAR Ay 5 T DX A B R AR AT A A R S5 5 A AT — s 7 5 ik

SRR R PR R RS I AR AR AN

Assessment of the ecological health of wetlands in Honghe supported by RS and

GIS techniques

WANG Yihan'*,ZHOU Demin'**** SUN Yonghua'*
1 Base of the State Laboratory of Urban Environmental Processes and Digital Modeling , Capital Normal University, Betjing 100048, China

2 Key Laboratory of 3D Information Acquisition and Application, Ministry of Education, College of Resoure Environment and Tourism, Capital Normal
University, Beijing 100048, China

3 Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun 130012, China

Abstract: Wetland, which is described as a “ Gene Pool of Natural Wildlife”, plays a key role in natural resource
management. And it is a vital component in the natural ecosystems with the title of the “kidney of the Earth”. Fresh water
wetlands in flooding plain are of great significance in protecting biodiversity. But natural wetland faces the threat of decrease
and degradation due to the global climatic change and human disturbances all over the world. The area of wetlands
decreased significantly after 1970 because of the regionally extensive agriculture development in Sanjiang Plain, Northeast
China. Wetland ecological health assessment, as a key issue of the wetland research, is an important tool for wetland
management. The ecological Assessment of the wetland health deals with multiple subjects, various methods and the scale
exchange. It also helps us a better understanding of the ecological system structure and functional status of wetland. Due to
the disturbances from both global climate change and human activities, wetland ecological health condition gets worse
continuously. Hence, the health condition of these remained natural wetlands needs to be assessed urgently with the support

of the updated geoinformatic technology.
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Due to the rapid decrease of the natural wetlands in Sanjiang Plain, authors selected the Honghe region in the northeast
of Sanjiang Plain as the study area, which is the typical inland marsh and consists of the Honghe natural reserve, Honghe
farm, Qianfeng farm and Yaluhe farm. A quantitative analysis method was proposed for assessment of the wetland ecological
health in this paper based on integration of remote sensing images, digital elevation model, regional statistical data,
meteorological monitoring data filed survey data and various indices of wetland ecological health condition. The Hierarchical
indices consist of ten indicators mostly concerning three aspects of hydrogeomorphics, landscape characteristics and human
disturbances. Hydrogeomorphic characteristic aspect includes the indicators of average annual rainfall, soil water content,
spatial distance to a water body, geomorphological type; Landscape characteristic aspect includes four indicators of
surrounding patch type, landscape type, marsh patch density, leaf area index; Human disturbance aspect includes two
indicators of the distance to a road, distance to a farmland. The research area was divided into cell based assessing units
according to the resolution of remote sensing images and GIS data. Based on which, wetland ecological health assessment
was carried out using spatial overlaying methods. Analytic Hierarchy Process ( AHP) method was used for getting the
calculation weight of each indicator. Then a comprehensive and quantitative index was defined and calculated at spatial grid
level. Finally, the authors analyzed the spatial variations in the research area. The research results show: (1)
Hydrogeomorphic characteristic is the key element that affects wetland ecological health conditions. (2) The health
condition in Honghe National Nature Reserve takes the best ecological status. It decreased sequentially from good to bad
within Yaluhe farm, Qianfeng farm and Honghe farm. (3) For the functional zones in Honghe National Nature Reserve, the
ecological health condition in core zone is the best while the experimental zone is the worst. That is coincided with the
actual condition tested by our field work. The paper shows that integration of geographical information system ( GIS),

remote sensing ( RS) and traditional ecology methods is valuable of assessing wetland ecological health condition efficiently.

Key Words: remote sensing; geographic information system; wetland; ecological health assessment
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Fig.1 Location map of the study area
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Fig.2 The system of the indices for assessing the health of the wetlands ecosystems

P 1 DR 7K Bl S B R R A A R T, KR L B AR 0 ML R R M 2 IR B TR R R AR K
FRRE 1 S K BRR I B AT D6 KOG R R i v e T 1 e B P K SO DG B A A K | R T
FZER | HARAE R — R S DX P ot A 25 R GRS ) (At A 25 R GOk
AN oA AEE ARG N R SR S5 R AT . A USRS R MR B A A 0 e, 45
AN SV (S LRI/ N2 4 T bR AL /IR SR Bl S 20 2 PP 1) BRI BRI 92 B
O, A SCNAE S e | 38 5 K e SR/ 1 P R 50 248 78 45 01y T 6 M b 7K SCHB AR RRAE

SOAHE , SOULAR R0 AR 25 R GE M IR /R /TS st SRR BB A AR #1458 5 A 260 Bl 38 BLAE ™
HEREEIR W EAEE S TR E AR B R G MEROIROL 5K SRS F 2L A R] DL AR R AR 25 R e il B
RO GIIREACT I R, HT 23 IR HEC R I SRS Jm 48 B0 XA 8 R G BT 1038 FL B AR 25 G
5 FECFOULRR B A 252 5 SCHT RIBIE S DX I S PR AR B0, B8 8 1 i R AR 11 Dt A 25 (R B AR A, £ 4 B R T

http ; //www. ecologica. cn



3594 A E = 314

(patch density, PD) 5tUZERUFISEULE JE  BEBE AL 3 AN PEM TR bR, FH LS /R 18 10 A 5B AL PR LR
EPERESRER I R, TR BARAIE R B RGO BB R E 2 — AR T e B ARk A R AIE 5
AHOC I TR BUE N VAN W A S AR SR AR 5 T A , I 8 T DA 0 A A5 R A

Ferguson 1§ 48 i1}, 7EHFAT A 28 RGUAR IV Th 22 505375 SRS TR A 85 00 B 5 M S B 481 G 2 45 57 0L
IR NG B0 A 25 R G s i ) AR Bh I i A2 B B SR AR S R G S T,
AT DA 3 25 by =X, 2 B (R 42 0 52 v Y M e B PRI U, 8 M M B A T AR TS 240 M AT sl %o 1R
MR R N R A e 2R A s A S R e (AR YA R TR AR ) | AR
AMFFE DX P 8 N 2835 B4 rh SRIAE T Rt oK %A 3 MG a0 A5 ) DT A 45 6T 1 SR OR3P X N AR 2
RG2 3N T —EREE T, AT 0 B2 46 2 P45 X\ T 0L Ay A s ol 1) e i o A 286905 Bh 0P IF 9 X PN i
AR RGN TR,

2.2 fE0E B ERBU L S EAERAE

VEHR 4 3 2 P BT E R TM S TA B, & U BIFAART IR 1:10000 MU B BEA T LA 24 IF | 204545 Fli
SRALEE VBRI =R KPR T X B S R AR BB SO A SRR S R R A T
RS Fl GIS BiARSCHe N, 45 & 5o B0 A A vk R M A RN T B LRI AR 25 5 1 O ik o IX
SO T FPERL BINEPE KR Fofa) FEN SIROAR A N TR, AR SO A 2R i ek B A e £ s
X RLE FRAEATRE I, 25 A T B 1R 22 50 MR A5 1 18 SRS AR R 3 1 R 3 JORE S 90. 41% , Kappa RN
86.93% .

PO AP X S Sf9n] 4 b | P IRT A 37 R i A 3 1) A 38 R R i 0 S X 4 A7 X8R 1979—2006 4F 27a (1]
AT RE T (R R . IR IX P 45 o WA () BEER % 2 (PD ) 76 FRAGSTATS 5t F8 B Hp 1 BB
JEUA TR,

HR 3ot 7 SR S5 9 5 1 AR K i R TR ARAE KU (leaf area index, LAT) . i ] H FirE s FH A0 IR/ A8 94
FEBURFRIL (TS/NDVI) 2546 Sk 8 Bk . b IR EE (TS) AL Landsat5—TM 38 BG4 B9 H4
LIANIE B, AT BB SR O HE ERDAS H rp A5 S s 3R A5 5 T B B0 R A Landsat5—TM 32 G2 AR 0 21
I B 2T A M BERS BR VA — AU A B AR B AT B i, R AR AR 7 6] 38 5 /K R LAT 1] A B AR 3R 47
BEUE, HAH K R E 10 0. 625 F10.865 (&1 3)

iz Hl ARCGIS Z5 [6] 43 Hr Dy RE T MR /K (AR I B8 B0 BB 2 FE A FHBE 2 3 845, ST DEM $¥%, &%
TR AR S EREO LY TSR X S A SRR 2 N R A A b AT b 3 2K IRRX 3
Tt S A X6 5 b 25 A B 1) R 3 S RAEL A 5.3 1, 2B O IX SR 2 AU R AR5 X0 S W2 43 S T 2
AR A HEN SRR A TS 7 28 AR e AT DR b 1 SR A R AR AN T .7 6.5 .4 3.2,
3 3 b P R B S 2R A AT H SOUARR AR FE R A R AR AR ME , 7E ARCGIS 43RSt s dioh 4t
THRE— A 8 2RI JRl 1 BEH R, 45 21 5000 JR 1 BEH R RV K (& 3)

FERE M BT A R P BERAE B A A, R B R i 2 — 2 PR R A B v ) AR 9 BT e B
IR SCHUSERIE | SOWAFAE I X 3 J5 I 10 A48 hr o] LA B2 A S i b A 25 A R, (H il T ix 8t
FEFRAC R BB U], PR M T Bk 45 2R 48 AR 4005 i 0—1 FRifAl CR IS IH — 4k 22 ) 14 TG 5 4041 LA S 3046 bk
] A AL B, 45 A BT -5 9 A 254 BRI R 6T 7 56 28 £ 0 AR e A5l R I e 22 , 1 DA 3 A 2 it
FREARBL AT BE K AEE B8 1) A B IR 0—1 2Z (8] (H P B 3 SCIA 55 R0 3 A R, B R R A 7 i e 46, 75 3]
R REZ,

2.3 Mk
2.3.1 RIS BGERE

BN PR R R R HARZ B R)Z F8)Z 3 N2, R G RAT 3k Mg W e B | J2 i 4 i

e AE ) FEAR AR R L 1,

http ; //www. ecologica. cn



13 41 T 4. RS M GIS ZHEFA L M X 15 b A= 25 (a R PFAN 3595

AW AR PR R
N N

A s A p «

i A “ R a {ﬁ
l5270 b s~ s );: L
0

e .
- [ ] %ﬂk@m ¢'»7-: ,.,:?K" 'i:ﬁ
- Wit 4‘%‘%‘
’ B S

: EE I SV N e
i 1 , g . '{' %
» sy P :g.' Ey
*" «Ly T ! . ‘* !kﬁ 1;”
- -
0 20km 0 25km
BEAR H EESEE SR 5 B BRERHHEE B B E
3 RN E TS E R
Fig.3 Raster layers as assessment factors
x1 EMAESEREMNERETFNEE
Table 1 Weight values of the indexes for assessment of wetland ecosystems
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Fig.4 The assessment results of the wetland ecosystems
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Table 2 Statistical values based on the integrated indices for assessing wetland ecosystems
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Statistical items Wk Wkl ks BbIK G p
Yalvhe farm Honghe farm Qianfeng farm onghe Aature Core zone Buffer zone Apertmenta
Reserve zone

-HI{H Average 0.4814 0.3443 0.4345 0.5847 0. 6402 0.5928 0.5211

e R AH Maximum 0.8792 0.7526 0.8644 0.8773 0.8773 0.8396 0.7412

f2/IME Minimum 0.2189 0.1477 0.1522 0.2250 0.4398 0.3638 0.2250
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Fig.6 Area percentage at different healthy level based on assessment of the NNNR/ %
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Phytoplankton community structure in Qinzhou Bay during flood season by

analysis of HPLC photosynthetic pigment signatures
LAN Wenlu” , WANG Xiaohui, LI Mingmin

Marine Environmental Monitoring Center of Guangxi Province, Bethai 536000, China

Abstract; Based on a cruise in June, 2010 in Qinzhou Bay, structural characteristics of the phytoplankton community were
studied during flood season. Phytoplankton samples from 19 stations were analyzed by RP-HPLC combined with DAD
(diode array detector) to determine photosynthetic pigment composition in the study bay. Pigment data were converted into
phytoplankton composition by software of CHEMTAX based on least squares method and the steepest descent algorithm. Our
results showed that chlorophyll-a (Chl-a) , fucoxanthin, chlorophyll-b (Chl-b) and zeaxanthin were the major pigments in
Qinzhou Bay. Chl-a concentration ranged from 732 wg/m’ to 9684 wg/m’ (with a mean of 3574pg/m’ ), and the
concentration of fucoxanthin ranged from 51 wg/m’to 2714 pg/m’(with a mean of 917 wg/m’). Mean concentrations of
Chl-b and zeaxanthin were 161 pg/m’and 85 pg/m’, respectively. Other pigments generally contributed a minor proportion
of the total pigments, with average concentrations of less than 70 wg/m’. Diatoms dominated in the phytoplankton
community, contributing to 70. 2% ( mean value) of the phytoplankton biomass in QinZhou Bay, while the average
percentage for cyanobacteria and prymnesiophyta was only 12. 6% and 9. 4% , respectively. Chlorophyceae was only
abundant at the station in Maolingjiang estuary, which accounted for 40% of the phytoplankton biomass. The rest of the
other phytoplankton were rare, and constituted <10% of all phytoplankton biomass. Diatom biomass ranged from 0.21wg/L

to 8.71 pwg/L (Chl-a biomass) , and the distribution of diatom biomass was low in the inner bay and high in the outer bay.

BE&WH ) 75 ALRR AL H (2010GXNSFB013003) 5 7 PURFEIF 58 5H AT & 1015 B (H:FH 1140002-2-1)
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However, the biomass of cyanobacteria and prymnesiophyta in the inner bay was slightly higher than that in the outer bay.
Phytoplankton communities in Qinzhou Bay were clustered into four types from the estuary to the outer bay, and were
primarily influenced by floods on the Maolingjiang and Qinjiang rivers. Phytoplankton communities in the estuary were
dominated by Chlorophyceae. Diatoms, cyanobacteria and prymnesiophyta were the major groups in the inner bay, while
diatoms were dominant in the outer bay. Diatoms also dominated at the offshore stations; however, the proportion of diatoms
decreased slightly with increasing distance from the coast. Additionally analysis also was carried out to illuminate the
relationship between phytoplankton community structure and environmental factors in the study area. Results indicate that
the distribution of major phytoplankton pigments and communities were coupled with environmental parameters in Qinzhou
Bay. River flow, salinity and nutrients were the major controlling factors accounting for the spatial distribution and

composition of phytoplankton in the bay.

Key Words: photosynthetic pigment; phytoplankton; community structure; Qinzhou Bay
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