5508 B2 B H A 2 # Vol.28,No. 2
2008 £2 H ACTA ECOLOGICA SINICA Feb. ,2008

ZIIFREMRIFEAMNESIRER

1,2 1, 3 . 1 )
v TR, M, KEH ,KNE

(1. PENEEESAERRPOBTE XBATERERZEE,JLE  100085;2. P EREEHEAS 5HEIRF,
B ZHARF 830011;3. PEFIAZ(ILE) RRSEKETESEE, LR 100083)

E TR KRR R R X, HAR PSR UR T AR Y8 2058 B, 38 32 2 H Rl s X K SCIRUL A 3R 2L,
B AR P X PSR ST BB 22 AR E RPN AR P ROR — S & . BB TFRE=LE R 2004 4 Landsat-TM 5
BN L A PR DA K 2002 4F 1:50000 ¥R 48 (DEM ) $03E , A FIEE T Arcview3. 2 B{4HY SWAT /K SO RURS &8 AR
X A RAE R HK SCBURR X . 7EICESRY b, A RS R E WA RBHESRER SN ENFIRER , HHHE L& R R Y
X B HAKSCBUR X B A SRR I . SRR, ERRRD X84 52 gE a4 T o7 2R X, THAKSCEUR X
T AR ST RE NI A —SEAR T #h o B AR K A 7K SCRURRIX o S8 % AR 3P X R LK SCRURR X 3 s A A5 T BB AR BOH XHE 4T
R4S AT T 0, AL TRV -SRI HE T W EL B4R 0 LA R X A998 st A2 A5 T RE AR X R BLB R IR, i R RIP K 5
HK SCBUR X A8 A 5 Th BEIR B R FFZE R BE IEAESE o X FEAM DR BT AR 3P X A J BE AR R BE B osE T HARIP R
KR B ARINRE; B AR K SCBURR X B B RIPEOR

3CE %S :1000-0933(2008)02-0620-07 FhE4#E:Q14,Q016,Q178,X171. 1 TEERIRAG:A

Ecological function differences inside and outside the wetland nature reserves in
Sanjiang Plain

BAI Xue'?, MA Ke-Ming"*, YANG Liu*, ZHANG Jie-Yu', ZHANG Xiao-Lei’

1 State Key Laboratory of Urban and Regional Ecology, Research Centre for Eco-enwironmental Sciences, Chinese Academy of Sciences, Beijing 100085, China
2 Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Xinjiang Wulumugqgi 830011, China

3 School of Resource and Safety Engineering, China University of Mining and Technology ( Beijing) , Beijing 100083, China

Acta Ecologica Sinica 2008 ,28(2) :0620 ~ 0626.

Abstract; Wetland nature reserve is a special type of terrestrial reserves. Its conservation effectiveness is determined by
both the management intensity inside and the hydrological status outside the reserve. Therefore, the ecological function
differences inside and outside reserves is an integrated indictor for assessing conservation effectiveness. Based on the land
use map created from Landsat-TM satellite image of the year 2004 and 1:50000 Digital Elevation Model ( DEM) data of the
year 2002 in Jiansanjiang, Helongjiang province, the catchments that the wetland reserves belong to were determined as
their hydrological sensitive zones by SWAT ( Soil and Water Assessment Tool) hydrological model. The ecological function
indices of wetland reserves and their corresponding hydrological sensitive zones were calculated though expert consultation

and a value assessment function of wetland ecosystem services. The results showed that the ecological functions of national
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wetland reserves were better than those of local government’s reserves in general. However, the wetland ecological functions
of hydrological sensitive zones of the former were not always better than those of the latter. Meanwhile, Clustering Analysis
showed that the wetland ecological functions of adjacent reserves’ were similar in Nongjiang-Bielahonghe watershed. But
Correlation Analysis found a remarkable positive correlation between the wetland ecological function indices of local
government’ s teserves and their corresponding hydrological sensitive zones. In conclusion, although conservation
effectiveness of wetland reserve is determined by both management intensity inside and the hydrological status outside, the

former plays a key role and should be reinforced in practice.

Key Words: wetland ecological function; nature reserve ; hydrological sensitive zones; management intensity; conservation

effectiveness
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National reserves S, F. - Local reserves )
/) e \«”f v’—-‘,

3

vt -
Hongwei

o3 EE=THAR Jiansanjiang boundary s JRHI{RIF X Wetland reserves 2 HUB X TEFE Sensitive zones

Bl g=iiehh A AR K EREKCERE A ER

Fig. 1 The location of wetland nature reserves and their hydrological sensitivity zones

2.3 IR

A S RAEAEKPIEAIRD, SHESKRERBERT EFKR, EHS-2%-AREBSESAREN
BRZ—, HAEYYHEAEN TR SN, W SEET ORISRk RS, RIBHASREERY
SMERBS AR E BB R RERS IRER R RIBTIE B R XE R EH, WER A
SRR A ETM(E 1),

F1 HEIPMIIETH SRR

Table 1 Contribution of wetland types to assessment indicators

HE BELES BEAg
15 H Item
Swamp Swamp meadow Wet meadow
S {&{8% Gas regulation E#% Carbon fixation + + + + ¥
RZE S AR Greenhouse gas emission + + +
S 4& A5 Climate regulation W HL =3RS Surface radiation reduction + + + + +++
7% 7% & Evapotranspiration + o+ + o+
K4y F: Water conservation HiFE /K Surface water +
13K Soil water + + +
;’:}jﬁ%ﬁfﬁf{%ﬂz " {33 = Riparian conservation +
oft formahon and conservation (7% 14 Soil conservation + + +
JK IR Gk Water quality purification + + +
A ¥y ZREE Biodiversity ¥ Animal + + + + +
#E4) Plant + + + o+

X, EHREk; + ERTER; + + @FIE[FFEA  Blank, no contribution; + , positive contribution; + + , distinct positive contribution
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FHBHR PRI R TR A ARG A E AR RS SR BT S R W A R A &
MRS DIRERI TR, E AR 1, BRI AR BB A RS I RB IR (R 2) -

R2 FEBHITNHIEHINE
Table 2 Assessment indicators weights of wetland types

. RS B (arb®)) B mELER AR
Wetland service function value Swamp Swamp meadow Wet meadow
S {&{8% Gas regulation 1592.7 0.011 0.011 0.007
B4 F Climate regulation 15130.9 0.099 0.099 0.074
7K 43 3F Water conservation 13715.2 0.099 0.099 0.049
T3 5454 Soil formation and conservation 1513.1 0.014 0.007 0.007
7K & ¥4k Water quality purification 16086. 6 0.097 0.097 0.097
A ¥y % Biodiversity 2212.2 0.013 0.013 0.013
471 Total 50250.7 0.367 0.360 0.273
2.4 FESHT

AT E BRI HA MRS SRR PR, & PP AT -

Yy = an/\iXi (D)

A,y FARFVEAT X P ETR A S DI REIE 2L, A 856 | PR MR A B AR T RRIE IR L, X, R’ i
PR MR G TP X TE AR E 43 Lo
B3 (1) B TR KA SR X R H K SCHUR X B8 i A AR D RRIE 8 (3R 4) , I 8 KB A= T

REFLR
B&J5 , M SPSS13. 0 A HEATHIR M 5 R BT, 13 BRI X5 HK SUBUR X fE A= A T RR I 22 57
(E2),
£3 HIHRERARLEIBHMERET
Table 3 Area statistics of wetland types in assessment regions
BR BT HL T FR L) Area percent of wetland types (% )
TR Area( hm® ) ; ;
X B Swamp BEEALE M) Swamp meadow Y E 7] Wet meadow
Reserves S ialiy HRX S ialiy U IX S ialiy BUERIX S ialiy BUERIX
Inside Outside Inside Outside Inside Outside Inside Outside

%ﬁm@%{ﬁﬁﬂﬁz 62795 222342 63.501 0.128 8.04 0.661 13.883 5.591
Naolihe national reserve
ﬁ%]ﬂ@%@’c{%ﬂﬁz 21835 55621 8.312 1.939 40.497 7.524 43.804 27.778
Honghe national reserve
MR T2 R X 1383 13148 0.177 1.088 18.632 6.728 74.723 44.629
Yaluhe county reserve
ﬁﬁ%ﬂ-ﬁﬁ%ﬂﬁlz 8730 84209 9.036 1.703 35.473 7.248 28.675 21.669
Qianfeng county reserve
%E[[‘.E,—ﬁﬁ%ﬂﬁlz 2627 22068 0 0.576 7.908 4.146 54.262 35.106
Nongjiang county reserve
ﬁﬂ%ﬁﬁéjﬁz 1467 25237 0 0.01 6.506 0.663 35.781 6.443
Hongwei county reserve
HRIARRS X 9772 37773 0.059 0.042 1.2 0.635 12.595 1.92

Qinglonghe county reserve

3 SRS

3.1 AVFHr X AT MR VAR R AR AE
MERI X AR BORE , §8 0T B K AR X A B TR AR L) B (63. 5% ) , R W
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MEGRIPENEA WKBH, X5 TR BN EA (KA RS ; BT A& m AR XN
T AL A TR %85 (40. 5% A1 35.5% ) , IS S R4 X P B 20 4 T AR LU Bl B i (74. T % ) , T 3R]
R X X BB R B

MR XK SCBUR X B M R B , & BUR X B9 VR T AR FL B3 2 2% , ¥ 15 A0 5 ) THD AR L Bl 32
AR 8% , i AL T V-0 BT LU JL AR 37 X (TS S YV LT L WD ) 9 ) TET AR BL AU o35 o
3.2 BRBMASIIREFMER

7% 3 2 RE AR R A PSSR i B AR Y AR S AR A SRR A K, T A BOX P IR ML &
FEAE SRS ThRE B e — BB, X 5 PR B SUBOVARAT , IR A A B YRR AR R (LR B Ak T ok , 7E S BB b
WA BTG, 45a3R 1 FIR 3, AR X WM KB AR BER (K 4),

F4 BERPRAIMEEIEMASIIEIEH

Table 4 Ecological function indices of wetland types in assessment regions

HFPX TEHbAE A ThAEFE # Wetland ecological function indices
Reserves B Swamp BELE ) Swamp meadow Y E 7] Wet meadow
BAMERREPX P Inside 0.233 0.029 0.038
Naolihe national reseve #b Outside 0 0.002 0.015
B BERFFEP X P Inside 0.031 0. 146 0.12
Honghe national reserve #b Outside 0.007 0.027 0.076
MR B QR X P4 Inside 0.001 0.067 0.204
Yaluhe county reserve #b Outside 0. 004 0.024 0.122
W& EAFEPX P Inside 0.033 0.128 0.078
Qianfeng county reserve 4b Outside 0. 006 0.026 0.059
WIT BRI X P Inside 0 0.028 0.148
Nongjiang county reserve 4b Outside 0.002 0.015 0.096
A PEFFPX P Inside 0 0.023 0.098
Hongwei county reserve 4b Outside 0 0.002 0.018
FhMEFEFEPX P Inside 0 0.004 0.034
Qinglonghe county reserve 4b Outside 0 0.002 0.005

4 GREN NSRBI XNERE , BEAHFRY X B A SRR 2 m (0. 233) , PHA AR & w1
R X BV R A AR D RRIR DB , TG ST A P VL AR 37 (X B JE 2 d IR DURE R B 5 A DR K A1 o
B, HBENEFCE AR SRR TR B2, X TR EAR UL, 1= AR L RO, B
B PARY X A SR B A R B R AT BT
3.3 BRI ASNBHIIRER T BUR

RIER 4,1 AR BRI A S T BBIE O I T B A R X AMLE (R S) .

£5 HSRPRAMBHESTHREIEE
Table 5 Wetland ecological function indices of assessment regions

FAP X TEHbAE A ThAEFE # Wetland ecological function indices
Reserves {411 Inside HKSCHERIX Outside FKAE Ratio
B H T E &£ X Naolihe national reseve 0.300 0.017 17.647
B BR K717 X Honghe national reserve 0.296 0.110 2.691
T8 S5 i LR AR 4P [X. Yaluhe county reserve 0.272 0.150 1.813
HiE B P £ X Qianfeng county reserve 0.239 0.092 2.598
YRIT B4R {74 X Nongjiang county reserve 0.177 0.113 1.566
41 T B {73 X Hongwei county reserve 0.121 0.020 6.05

F T BB{EHX Qinglonghe county reserve 0.038 0.007 5.429
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%5 0, 36T RIB A R AR X (2 M A 25 T BEAE A (0. 300 F10.296) , AL T 5%
RAPIX ; TAEHL T AR X v, W SR AR 7 X £ A A5 T BR BRI (0. 272) , 5 JR TR 3 X M R I8 22
(0.038) o MAKSCHUBRK T , 5 G 77 X /K SCAEURR X FOYE MR DL A R , FOUR RV VT BT L B 2T
TR, BRI, BT, BRI KK R X BB AR IR —E T
RS RIUK BB R MBS R
BRI EFAT R AH AT A ( 2) , BT BT SR i Honghe
OV POAMR 5 X P AME AT BB R BB W, 3 [eF Quanione 3—%

4349 Yaluhe
B ENGIB BB Fiva ey VA a7 AR EVRALS T b s A E R V= %ﬁfEN;ngiiang
FAE—ERR, I ERBRS K RPISNBIARIE 20 Gelonghe |+
BER(17.647) 4L B F M MMEP X AMNEE £ 0 098 196 294 392 490

B, X T &, AR R 2 B2 R B B A R

*&ﬁ%#‘ B“é&frlﬁﬁﬁ:ﬁﬁﬁ ’ lﬂ %é&%ﬂh X I:P ’ %jj Fig. 2 Wetland ecological function clustering of reserves and their
TR X AT Hi AR 25 T Emg U0 FEbRIR 7 X, T H K 3T hydrological sensitive zones
SRR X i A 25 T BB RO T BT AR 47 X FX) K ST
BRIX, X 32 I E R PRI X 3 HK SCRUBR X IR LR R B, AR X I8 3 A 25 2 AR -5 HOK SCBUR X B9 12
HORBUH T EIRRI R R R0 X7 AR X R K SCRURR X R M A AR T BB 18 BUHEA TR SR A P 260, 305
FARYIX 5 HK SCBURR X R AR AT BB TS B R B A SR R EON 0. 905 (p <0.05) , FF7E R A G . ok
R, X T FRHR X, HOKSCRURIX Y IR AR A5 Th BRFR B8R, HARD X IR st R S sk 47, 2
N, EiL, 77 RARY KB HRRIROR , 35 2 HoK SUBUR X BRI o
4 itig

APFFRE TR =V0F R X, A RSB S AR 3 X R K SCBUR X B i A S D BE A R B 2
5o R EF A B , A B EASABOR, RIPBCREET, 1A, ERFRY X Z B HR A T2
FE/N, M T ERIPRZAERBE,

Bl AR GRS XK SCRURR X 5 H A ER A i A= 2R T BB J0 I 1] A S 1 , W M7 G AR K SCRURR X 5 Y
TRRR M AR AR TIREAFAE B ARG X UEHANE AR X )8 BHER A ) , HCAMER K SCRURR KX R 37 X 2 s By A=
SRR, ERERYXZHK SRR X BB/, RIFBCRESF , T 77 FARY X RS2 SR E
MBI, HRPHBCRE R HK SR XH T MR B HBE RN ERE, X—ABEFEEFNE
%, BFEHANR, EHFTHT RARY BKOK SR X 5 H R AR S T R EIAH R AP B, Bl B R AR b7
XRAH—ERREE IR . BIERYT X S2BR b2 b BN B B R TP I, (R 3P X B A S AR T BB
RATE R X5 HKSCRUR KB BRI K X R 5 Mt B R R K RIMEA R —ZHREH,

o T [l — XS A A /) B B B TR M AR 17 X, AR 30 A [R) S BY O 9 i A AR T B S A B0 BB M A2 S T g dR
B AR PN BRI RCR AR TE , BES 2 BB AR BRI X R H/K SCRURX B A= ST B2 7 RAHE R R
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