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Spatial distribution of vegetation and carbon density in Jinyun Mountain Nature

Reserve based on RS/ GIS

XU Shaojun, ZENG Bo " ,SU Xiaolei, LEI Shutong,LIU Jianhui

Key Laboratory of Eco-environments of Three Gorges Reservoir Region ( Ministry of Education) ; Chongqging Key Laboratory of Plant Ecology and Resources
Research in Three Gorges Reservoir Region; School of Life Science; Southwest University ; Chongqing 400715, China

Abstract: Forest ecosystem, as a major body of terrestrial ecosystem, holding 85% of terrestrial biomass plays an
irreplaceable role in the global carbon cycle and consequently in global climate change. Although China has the smallest
forest area among mid-latitude nations, it contains a relatively large forest vegetation carbon pool and high forest carbon
density as a result of intensive forestation programs and forest managements. Thus, natural reserves are the most effective
areas for forest management, and they often complement some environmental goals including protection of carbon sink, and

should not be ignored in regional carbon researches. In former studies, the capability, distribution and changing of carbon
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resource and sink are basic scientific issues in regional carbon sequestration researches, and these issues are closely related
to vegetation distribution, composition, carbon density and other forest statuses. Jinyun Mountain is one of the national
natural reserves in China. As the mountain holds well-protected subtropical evergreen broad-leaved forest ( EBF )
accompanied by coniferous forest ( CF), mixed coniferous and evergreen broad-leaved forest (MCB), etc. , it has been
concerned by many researchers. Consequently, studying the spatial distribution of vegetation and carbon density of Jinyun
Mountain Nature Reserve can provide important basic data for forest ecosystem operation, carbon pool management and even
regional carbon sequestration researches.

In this study, high-resolution remote sensing image and 1:10 000 relief maps were used to generate Jinyun vegetation
map and digital elevation model respectively, combining with non-destructive method to acquire forest biomass by field
investigation and the data of carbon content and biomass regression models from the published papers. And then, the spatial
characteristics of vegetation and carbon density in Jinyun Mountain Natural Reserve were analyzed by ArcGIS. The results
showed that CF was the dominating forest stand, followed by SH (shrub). The vegetation area ranged as CF (30% ) > SH
(21% ) > MCB (16% ) > NS (neosinocalams stand, 11% ) > EBF (6% ) > MCN (mixed coniferous and neosinocalsms
stand, 5% ) > MBS (moso bamboo stand, 4% ). The average vegetation carbon density in Jinyun Mountain was 50. 45
Mg/hm’®, which was higher than the average level in China, ranged as MCB (74.23 Mg/hm’*) > CF (62.97 Mg/hm*) >
EBF (62.65 Mg/hm’) > MCN (59.84 Mg/hm’) > NS (48.72 Mg/hm’) > MBS (47.88 Mg/hm’*) > SH (10.66 Mg/
hm®). Moreover, vegetation and carbon density had clear spatial variations with altitude, slope and aspect. CF dominated
in altitude higher than 500 m and slope > 15°, but the shrub was the other way around. The carbon density of MCB and
EBF increased with the increasing of altitude and slope. EBF had a large area in the northwest aspect, and MCB had a large
distribution in the north, northwest, east and southeast aspects. NS and MCN were the dominating forest stand in the south
relatively. CF, dominated with Pinus lanceolata, and SH were at primary stage of forest recovery succession in the Jinyun
Mountain. The results indicate that the actual carbon sequestration of Jinyun Mountain is still much lower than the potential
value of the zonal climax vegetation in this subtropical area. As we find the carbon storage and density are negatively
correlated with human disturbance, forest reserve managements, such as enclosure of forest region, might contribute to

conserve and sequester carbon in Jinyun Mountain.
Key Words; RS/GIS; carbon density; carbon sink; biomass; Jinyun Mountain
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Fig. 1 The vegetation classification map in Jinyun Mountain
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Table 1 The composition, area and carbon density of seven type forest stands in Jinyun Mountain

g - f%—@ﬁiﬁ%umﬁhﬁ * i BT E 5 L ﬁ)ﬁﬁ%ﬁ%&
Type of forest stands Edlh'cator/domlnant Areas /hm? The percent of Carbon denzsny
species total area/% /(Mg/hm*)
EBL (n=14) PO LB KRS FA | B AR A e 219.04 6 62.65(28.46) **
MCB (n=14) SR A IR 2T iR 537.26 16 74.23(24.67)
CF (n=10) LR KA 1.048.56 30 62.97(22.77)
MBS (n=4) EAT 139. 64 4 47.88(6.08)
MCN (n=5) BT AR HEM 158. 84 5 59.84(13.52)
NS(n=6) AT 393.12 11 48.72(17.28)
SH (n=7) Mg FRRA 729. 64 21 10.66(5.06)
SF-44 Mean — — — 50.45

* EBL. H 45 18 -k Evergreen broad-leaved forest; MCB; 4T Fi 1R 32 #k Mixed coniferous and broad-leaved forest; CF %} I #k Coniferous forest;
MBS ; EATHk Moso bamboo stand; MCN; £ 47K Mixed coniferous and neosinocalamus stand; NS ZEAT AR Neosinocalamus stand ; SH . J# A bk Shrub ;
* o F55 A PRIER

1.4 AR A % T

AR FE AT A i (2060 ) Tl DR AR U i) R i 2 R v AR 4 A W L R AT TR A
B BRI, T Al i e AF 0 AS SR e i B, R MR A 1t 5 b TR AR AL B S R s 1 2 2, AH
[Fi) A A SIS A e fith i 25 T %) YA (L R A i 2 R e it £ 2 32, 28 2 LR -S4 e i 1 2 32 46 T SNl i i 55 A B
TFRLL T EAA A A A it AR i (50 ) Il AR R A

W=a(D'H)" 8, W = aD"H°

Kb, w NP AREY) & (kg) ,D W ARSI (em) , H AR BE AR S (m) ,a b Fl ¢ AN R R Y
SR FAZ B9 A R FSE Y15 (em) R0 35 B SR A 7 BRI S BN SCRR R 3R B ($ 2)
1.5 Bz mloatirik

I R WL AR R AR e R R B I i 7 =X, 18 ArcGIS W25 (8] 2» Mt | s B2 3% 1) AR 3 0y
TET X 28 2 L1 A R Bl i 6 %35 B 25 ) 43 A R AT 20 B, e R A 50 m i — A5 4%, 3 ) Ry T3 ] ML AR (67. 5—
112.5°) ZFg (112, 5—157.5°) . F§ (157. 5—202. 5°) P R§ (202. 5—247. 5°) P4 (247. 5—292. 5°) . PGk
(292.5—337.5°) . db(0—22.5°,337. 5—360°) FIZ At (22. 5—67.5°) , RIS 2B 2 B3 BH I BH %
P 2ERAYE SIS B . IR B G T (0—5°) (M (5—15°) AR (15—25°) BESE (25—35°) |
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2 BAMEY=EAZEENCEE

Table 2 Biomass regression models and carbon content in some species

Yy Species * A i 1] A58 Biomass regression models k&5 C content
EM W= (1+1/6.23) x 0.071556 (D*H)* 85720 [13] 0.5144014]
ok W = 0.073429 (D*H) 3262 4+ 0. 013775 ( D*H) "33 + 0. 000482 ( D*H) '-314 + 0. 536517
- 0.019638(D2H)0.78969+ 0.04305(D2H)°'7358 [13] .
EN W = 0.04056( D>H) %7 [24] 0.50113]
) W = 4.1741LnD — 3.3449 + 52.7863LnD — 43.6809 + 0.1392D> "'+ 0.0481D? '3 [25] —
FEA W = 0.1565(D*H)" 7388 [26] 0.50051%]
WA W = 0.034514(D*H) 237 [77] —
et W = 0.094594 ( D*H)0-8606 [27] 0.483414]
HEA W = 0.409759 D' %015 03427 [28] 0.50113]
ﬁﬂQE W - O 05492H0.8030(;1.0877 [28] 0 45[29]
KA — 0.5489014]
i — 0.4695!13]
R W = 0.145305( D*H) - 77451 [12] 0.4914014]
g W = [0.4601(D*H)* %4+ 0.0607 (D*H) %"+ 0.0008 (D*H) '->3% + B

- 0.1787(D*H) 1 1,/10002")
B W = 1.2893 + 0.0113(D*H) »! 0.501]
JSREYE) W =0.065(D*H)* %+ 1.59(D*H)% ¥+ 0.218(D*H)**+ 0.291(D*H) -5 [30] —
At W = 0.071029( D*H) %17 [27] —
(%N W = 0.13618(D*H) 7617 [31] —
HEKig W = (1+1/3.85) x 0.0495502( D>H)*-95243 [13] 0.495613)
He W= (1+1/2.89) x 0.0278601 (D*H) 23380 [13] 0.4938014]
PR — 0.4832014]
FRiA — 0.5030013]
bk — 0.50501%]

s TN Pinus massoniana , ¥ A Cunninghamia lanceolata , BAT Phyllostachys heterocycla var. pubescens , #5# Castanopsis fargesii , F& K Alnus
cremastogyne ,JAFF Liquidambar formosana , T [ Quercus and hardwood , ## A Shrub, ¥ 7% JZ Herbaceous layer, 7K #% Metasequoia glyptostrboides , il
Mallotus , T Cinnamomum camphora , F3k A5 Gordonia acumenata s 25T Neosinocalamus affinis, KTER Cornus controversa N AKAf Schima superba , %N

Loropetalum chinense , %X Softwood , ¥t Betula , £k Quercus spp, ##i/AK Phoebe zhennan ,{d1# Machilus nanmu

2 ZER551
2.1 BRI G S %

W W AR -PE R E ), AR E R BENE , VLB 22, MR BRI B0 s g b gF A2 4% = 1
By E A, 55T XY 30% , AR 1 048.56 hm® |, 32 B 4347 78 45 2 L A8 PG5S 1 e A6 ; 8 A PR AT AT 1%
B 2T 28% AR VY RS 0 L RE ARG, £ TR AR TH ALK, IR B T 537,26 hm®, (5 BVEFRY 16% , 1
HALERFI TP R A 22, 2 AR 393,12 hm? 5 119% , S A Fp PG R R 350, % S B AR B AT IR AS AR RN B
VIR T R A, 7300 R 6% 5% F1 4% |, Sk el i ARAE e vhail 28 rh AR At AT JICR o3 A, BATMAEE Hh
BT HT MR EEP e (B 1,% 1),

T TR REVE A AR B i et %5 B B 25,k 74 23 Mg/hm® | FLUR by 23t Bl AR K, 43510 7 62. 65 Mg/
hm® F162.97 Mg/hm® , E-ATMR 59. 84 Mg/hm?® | B AT RN ZEAT M 1) i fith 2t 285 35 58 M 4230, 4393k 47. 88 Mg/
hm® F148.72 Mg/hm® , BEARBRAFAR, {H 10. 66 Mg/hm?, ffith &% LGS0  EF TR SSAR > Hntbk > Fak
FEAR > MR > ZBPTAK > BATHE > BEARM(E 1),

2.2 HE LA B S e fit o B AR AR AR A

FERE ) S AT AT B R AR FE NG . B AR AC AR 8 Sk ) IR0 LU 451 32 i 5 g B T v T 38 00, 7 o s VR
Ab 53 IR BN T 45.89% F1 18.09% 5 HEAME A 16 T =5 M BEAIG , {HAE 350—450 m &b 52 BESS B 42 5 & it AR 0]
S X il £ 1) 4 S, R R 40 ) AE 300—350 m Al 500—550 m AL, 4351 % T AR AR B G 47. 87 % FNI
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Fig. 2 The vegetation and carbon density of different altitudes in Jinyun Mountain
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Table 3 The vegetation and carbon density of different aspects in Jinyun Mountain

B ) EBL MCB CF MBS MCN NS SH CD
Aspect /hm? /hm? /hm? /hm? /hm? /hm? /hm? /(Mg/hm?)
1.05 . . . . . .
VI Flat (3.01)* (283,1320) (168.4306) (;.23> <3.Z§> (411.341‘) <i§.§i> 40.00
B North (389. '9789 ) (%: gg) (134;3..3112) (134. .2227> (133. .0329> (493. .7279) (122;. .7591) 44.15
B3 Northeast (158.'5322) (i; ig ) (13027..5807) (2: %) (131..426) (i? 3;) (iz: z? ) 44.69
.32 1.1 . 13.54 18.4 43, 119.
B East (386. 932) (?9. 92) (2? (9)3) (33. 352> <48. 549) ( 1(3). 32) <299. 4967) 43.94
P Southeast (383..;94) (ii gg) (Zg: ?j) <250.'4673> (]47.'6425 ) (?2 Z(gn <22 ;: ) 44.00
P South (165..4921 ) (?2 3491) (ZT 32) (T: 3; (166.'7638) (?g: %) <;g: j:) 40.31
P Southwest éﬁfé) (?gig) (;Z:slsf;) (;;Z) <f§ﬁ§§> (?i:g; (?Zji;) 48.31
R West Gy (hen ) Gy eay (230 iy 2P

55 A (B AR o ) 39 1 A 9 B TR A 3 L (% )

http ; //www. ecologica. cn



2180 A E = 324

B A B A R e P L ATPG 3 1) 1, o B[R] 3E R) R HE1 42. 519% 1 42.79% 5 BT AMRAE R B LR L AT
PURE =3 o] B9 0 8 b, BT o 0% LG BB s, A3 Ol 2 16. 80% | 18. 7% (14 86% 5 &1 AT FRAE R S A 4 vh Ty
10.37% , TEV3 LHEARMAIT i 2, Ll 42.84% (£ 3) .

L F) e i 2 23 P R VG 3 1) b s, 3R 38 T 52,33 Mg/hm? , N PEIL FIPE RS , Y978 48 Mg/hm? LA I, B
W A AR, 7E 40 Mg/hm® 247 (32 3)
2.4 GBS it B AN R ) A A R AR

LR E AN ()35 B 4 A R R a5 2 W Jb B 3 ol I PR B G2 33 A1, B33 B8 1 188 R 38, ZE B 3 ok ) T
9. 68% , Bl TR A PR B B Seusi /N 38 0, 76 RH LA L Bl B 38 e R A 4k, B 3 1 o5 31 27. 58% , BRI Ak
FEBEYE T R IR IR BT 41.33% , ZEPTARRE I BE 034 R34 S B b | 7R I8 3% i 7 L 91 5 4 i AR RRTTR SE A
FEIT K 24.25% P ARTE Al IR B RAE , N 7. 23% , BATAR BR S 5 st 7ER B EA 5 0.94% | i
AR 2 35 (R (B fe K, SR 5 R B 7R3 i BB R 5. 12%  FE AR A 2 2 138 A0 3k A A R At
B, P3G 41. 08 Mg/hm? (22819 39. 05 Mg/hm® T b TR0 59. 62 Mg/hm* (18 3) .

3 Zig5itie —mEBL —O—MCB —1CF —A— MBS

3.1 RIS Tk S L D RE go AMCEN —&-NS - —x-SH ~e-CD |
PRARAEDE 4R 25 1) 43 A Se 25 R RS i il A B Zg Z(;

B DEE B BRMBRAE I RE T, R IF R BRMAE S R G 50 50 £

40 T2
30 3
20
10

HBRALRE TR SRR 3 4% 25 1 i T 2 b ot e
W LR RR TR D 1) S N — T AR —E T R TR AL
MR 2 i b AR, 5 R WS R R i M X B e R 2
R BRI R, 4% 2 L A A DL R AA AR T T e e e
LT R B i i R R X 4% 2 L B B Slope/(°)
e IR it 5 BT R A AR A, AR KR R R sy —
TR R SRR, B 200 SEFBLR g 3 e vegetaion and carbon density of ifrent slops n
THZMW CO,, RS LEHEEEMKI" JIGE, & Jinyun Mountain
WEFE R TEAR , B T G AR 22k Bk b, B LA
RIS = LA A R G0 B BRI NT R AR PR 55 5 m A0t — 20 S, 2 (0 5L 1 AR s | BBt i 25 3%
WA, 25 25 LT PRRITE ACPR B I B T T o A% 2 L L R 0 — 2, B 5 TR O AT, B T N
T 2% o e AL S AR | DRI I % = Ll g 38 7 5 (AR K 3 3 Aok AT MRAE 35 T W b 3= 5 B AR, A AR
FEAE XV (R R R T R T R i ) SR AT AR LA AR g e R B B SN, A PR 278 A
P A W B AT AR S ARG P Sl AT AR AR B 2T AR N TR BT AR 2
Pk, B FARHEAR B it i 6 3, SR AE A B BRI SR AR, 780 M L 5o 8, S RE AR HERE V% 1) v 4 26
YRS, W REA R Inis i D BE o Lo, 4% 2 Ll s R T AR A AR 4 25 & 7 R i 2 i b oy 2 T A o ——
B L R R AR 22 B0 T A & RN 32 A T4 AR B A e v A A R R e e DA
25 2 W AR AR AR 1 & 8 RN v, BAT R 3 <0 23 8] e 2 a7 i DD

R Dixon 25 AIAGTT, o FE ZRAR AR S R GEBORE B SR 17 Py, T 2508 A5 3 L 4 0 T ] 73R 4 10 - 25 5k
WRER 114 Mg/hm? IR ik — 45 5 2 Al 1 3R [ AR AR A AR 2 B2 %) Wi AR Fang 28 HOAH L, o 2R AR
MWk N 4.75 Pg, BRI N 44.91 Mg/hm’ , J& H AT Z A TARGE R TEAD B 45 A 3800 By o & i
AR IX S5 4 R BRI 28 B R ANA 26. 29 Mg/ hm? | T 25T FORTFE 45 50 /R |, 3 S A6 BRARRET IO TR 5 M 43..0
Mg/hm® ™) #§ AR ABIFSE T DU 1] A48 AS ) 2R MR ol 258 TR0 0 ik 23 B, 445 SR 8 % 1 )1 e IX S 357 i 45 38. 04
Mg/hm® , H:rp B FE2EAE N 44,95 Mg/hm* ) | W AHIESE AP 4% 2 LA B 1 P-4 % 2 R 50. 45 Mg/hm?® KT
TR (B X7 T Fang S5X6] 4 R FMRF B4 285 3 A0 A 3885 R LA B0 FAGHS ZRAAORE S OB 255 1 I 2 45

1 1 1 1 1 1 1 I}

MRS AL o5 A5
The ratio of total vegetation/%
Bihk R
Carbon density/(Mg/hm?)

o
(=)
T T T T T T T T 1

http ; //www. ecologica. cn



7 34 ROH AT RS/GIS B PRAR 2 111 [ SR OR3P DX AR A SRk fi 5 8 2 8] 3 A T 7S 2181

FIEE AEAIE S 1) DU )1 PG 5 LU 7 X [ Bty i 25 03 50. 52 Mg/hm® ™ S5 S 230, 3t 38 43 I 28 == L2 — A
HE IR . AT G 2 1L SR AR e AR T AT R TR SOMK, AN AR, X S H A 2 IS
(LR R R — B, R R 2 LU R AR i — e N TR T A A, AR KR H AR
B, Ab TR U BB > DR A 2 o R ) P BB i 85 REAT AL, X S 20 Ui W, B BE R e — B R
A 48 s L s 2 g — 2 e T BT REIL et — AR

ARARARL R 25 B A AT R AFAE R AN e M e Bt i S R b 2 R 0 G RS T
Reich Z8F5E /s S AR Wy i sl i 1 45 5 W0 R 2 REME 22 ) SR BLEAROCOC R M) Z AR 108D B R RS R
GELEE CO, MIRETTRRAR A 2% PR /D B /b | ik — W A 2 28 7 [ B AR QAR o kil 17 R0
SRBRIUE ERARMAE S RGNS |, YAt 2 R B4 iy B LE o i 43 2 il A ARk B S s 2 )
Il fif e R AR S 2 2 LI DB S AR A R ) B SR AR R P X, LA W) 2 R A B AR
FL—BOA R 2 DRI AR A 2 R R A B, D) — T T, R A S v FE AR A 25 R Gk
NIV A TR FAR ST, Fang 553155 o ] oy 2330 4t R AR A B B 5 4 X N LB A O AR Btk
RS N VR R Z A AR L OE RSP L R T AR A S R SRR & AR R A TR B . AT ST
SR U R DX ) — JRE LUK, BT G it B AR Wy 0N 1038 8 19 245 B) A 5% 3% (B O [ R G R ik
SRERIP X, N ST ) PR B R SR R ik 2 4% 2 LI it i R 1Y ) — RN
3.2 ZEUIAE RS Bl i (Y T L0 5+

ARMAZS R GEHA W 1036 B X 3 S5 R AR M B DA SE , 55— D5 T WSO8 A O TR
JE AL, S A R e 1 B e 5 RE AL AT W) M P B0 S R R R 45 SR R T SRR 4
U REAREAMR R 2, L LASE bR AR R S bk D 2 LU T A el 90 Sk B Ik bR B Ay
= JIT IR (R0 it e 25 FE A VR B 1 P i TR R, St R 2 OB 90 3 4 SR AR — B AR gD AR AR
5NN S S E VIR, B PR AE 350—450 m DX, o2 J B3 sl i %5 4 A 1XC, e L 30X — X 19
R E Y BASEL M AP 5 A A 2 2 TG AR B S5 ] 1 T o, A 2 WD ) 8 R B/ | o i e i o
R B DR PR AT e AT A ) — IR (1 3) o AT L AR A PR BE R R 2 2= 1L 2R PR A B
i 1 25 18] 73 S AR AR A B A A 3R
3.3 FHBCE BRI B /i 1) 25 S

S i) NI T 52 Wi 21 JFOMI R HE 1) 0B, i 2 SR K IS 2, 0 I 90 42 36 R AR B Al i 2 12
I3 o AT BRI R ) 25 1) A8 S PR A DXCIURURE b B T /K B R 7 B9 AR IR B0 A ) 2 e 0
FEMFE T, AT b 0T ARAA ) Bt 25 BE 14 53 A AT BRI > AR5 rh 28T bR B (26 bk 22253
A LEBHI 7 2 B bR S B AT AR BASBERI B3, B AR A BRI B o A B B S b, AR = 1
AIHBIE R , B3 RMAR BN BED , K 73 A0 26 PR 22 T REBR ] 1 AR A AR I, TR 77 £ SO0 AR 78
N Th A Rl QT =5 X e b &7 i B A T 3 R i e A = DO Rl DI S S I
JSE W > B3~ B W T BH SRR BRI 38 , T3 i die /I, (o T RESZ ZEAT AR AR 9 2 A — e R I
W T PR R EE RN A AR BEBOR, I B A T R SR el (4 ML 3R AR I 25 304 2 g 484
R, ZANFTPBIHL 2 FIREEE N A2 P FARRAS B I IR AR i R B2 DA Tl f o 2
e o ABETE AR NN U IS T AR 2 0 A 7 3 P8 A/ 8 DX, 3 B R X 2 B 6 7 R
AR B RETRSSARANAT AR, i o ] AR L 2 B S 38 T L4913 DX ik o 2 AR AEL w5 ik 2 T2 i 30 e 8

[[0F:PNIEPS /YIS
3.4 FRACREBAE S TRE
SRR MAZETE S T R AR S R GELE 7 0 R T A 25 R G R [ 5 | e 2 3 Bl M A 2

RGP /MR R EE A 2, NSRBI AR i AR S R A 28 A B, IR R AT
(Bl A 25 R e < U /< I MR AR SR , 2 G O B BRI W 2 4 RV AL e A A SR 14 < USRI ™ 1 7

http ; //www. ecologica. cn



2182 A E = 324

A BRARAE B A 20 T 70 AEAALDR , — B A B 117 BOVE T, 0 I 2% 42 k28 A0 BA BRI A Sk, e 0l 2 AR
ALRVG R, STHKAE D ARSI SR B M AR R, 2R S 4 L0 R T R P R
HIXARZ A SR BRARARAP DCOMABL A R 4B S PR AR DX 22—, DRI T it g DR DX I A 8 e i 1 0T 5, % T
1 R R B 02 2 5 TR f i 00 1 i D s el ol e PR AR R AL 25 R GERRAR A 8 EL B S PRiE L, A
DR E R R 28 2 LA 6 AR s e il B 2, B B BR R4 T, RO AR e ad 25 B Bl <917 X
28 7 LLVARL IR i %8 38 22 ) A3 AR S /R AR o 4 o £ TR P U A R 2 ol I Aty
IETERA TR NTHATICE M, JE R XA B A 3 B0 B9 A T I0, 35k 28 IR 32 B 2 (il R AR A9 52 B
FEYRGEAR TSR T (AR 2 = LIAB B AR AT B I (2D 0, AL 22 BT R TR
Ay T PRI | A 194 G0 TSI 2 728 i AT, AR AR 25 R GE I R BE 0 iR Ak el iy o I PRI
S FNIGR XU RIRAE E 2 Ll F AR DR X E PO DX, 2 Y e DX AR fit AR ARBIR T D BE A9 2 151 7
TR A STk

Bt EIRAE = L0 S A SRR DX BRI RS AR R Je S AR S A AR FE 9 R0 BB A Sl i £ S I Bl ;
Jebk BRI R S i R ESEMAES SN T AR,

References:

[1] LiuGH, FuB]J, FangJ Y. Carbon dynamics of Chinese forests and its contribution to global carbon balance. Acta Ecologica Sinica, 2000, 20
(5): 733-740.

[ 2] Dixon R K, Solomon A M, Brown S, Houghton R A, Trexler M C, Wisniewski J. Carbon pools and flux of global forest ecosystems. Science,
1994, 263(5144) : 185-190.

[3] HuHPF, Liu G H. Roles of forest management in global carbon dioxide mitigation. Chinese Journal of Applied Ecology, 2006, 17(4) : 709-714.

[ 4] Tian HQ, Wan S Q, Ma K P. Global ecoloty; global change and terrestrial ecosystem. Journal of Plant Ecology ( Chinese version) , 2007, 31(2) ;
173-174.

[5] FuB]J, NiuD, Zhao S D. Study on global change and terrestrial ecosystems: history and prospect. Advances in Earth Science, 2005, 20(5) :
556-560.

[6] YuXX,LuSW, JinF, Chen L H, Rao L Y, Lu G Q. The assessment of the forest ecosystem services evaluation in China. Acta Ecologica
Sinica, 2005, 25(8) : 2096-2102.

[7] FangJY, GuoZ D, PuS L, Cheng A P. Terrestrial vegetation carbon sinks in China, 1981—2000. Science in China ( Series D). Earth
Sciences, 2007, 50(9) : 1341-1350.

[ 8] Huang C D, Zhang J, Yang W Q, Tang X, Zhang G Q. Spatial differentiation characteristics of forest vegetation carbon stock in Sichuan province.
Acta Ecologica Sinica, 2009, 29(9) . 5115-5121.

[9] Fang]JY, Chen A P. Dynamic forest biomass carbon pools in China and their significance. Acta Botanica Sinica, 2001, 43(9) : 967-973.

[10] FangJ Y, Cheng P A, Zhao S Q, Ci L J. Estimating biomass carbon of China’ s forests: supplementary notes on report published in science (291 :
2320-2322) by Fang et al. (2001). Acta phytoecologica Sinica, 2002, 26(2) ; 243-249.

[11] FangJY, Cheng A P, Peng C H, Zhao S Q, Ci L J. Changes in forest biomass carbon storage in China between 1949 and 1998. Science, 2001,
292(5525) : 2320-2322.

[12] FengZ W, Wang X K, Wu G. Biomass and Productivity of Forest Ecosystem in China. Beijing: Science Press, 1999.

[13] LiHK, Lei Y C. Assessment of Forest Biomass and Carbon Stocks in China. Beijing: Chinese Forestry Press, 2010.

[14] Huang C D, Zhang J, Yang W Q, Tang X, Zhao A J. Dynamics on forest carbon stock in Sichuan province and Chongging City. Acta Ecologica
Sinica, 2008, 28(3) : 966-975.

[15] LiJY, WuBF, WuY M, Zhang L. Biomass estimation in Three Gorges region with remote sensing. Remote Sensing Technology and Application,
2009, 24(6) ; 784-787.

[16] Chen Q, Chen Y F. Monitoring vegetation coverage degree of forestland converted from cropland by applying high resolution satellite image. Scientia
Silvae Sinicae, 2006, 42 ( Supplement 1) ; 5-9.

[17] DongJ R, Kaufmann R K, Myneni R B, Tucker C J, Kauppi P E, Liski J, Buermann W, Alexeyev V, Hughes M K. Remote sensing estimates of
boreal and temperate forest woody biomass: carbon pools, sources, and sinks. Remote Sensing of Environment, 2003, 84(3) : 393-410.

[18] Boyd DS, Foody G M. An overview of recent remote sensing and GIS based research in ecological informatics. Ecological Informatics, 2011, 6
(1):25-36.

[19] LiHT, Yang L. C, Yang M C, Dong X B, Hu D, Zhang Z X, Du H T. Valuation and dynamic modeling of the biomass of forest vegetation in the

http ; //www. ecologica. cn



7 34

ROH AT RS/GIS B PRAR 2 111 [ SR OR3P DX AR A SRk fi 5 8 2 8] 3 A T 7S 2183

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]
[30]

[31]

[32]

[33]

[34]
[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Jigongshan Mountain Natural Reserve. Resources Science, 2005, 27(4) : 154-159.

Chen Z H, Zhang H D, Wang B S. Studies on biomass and production of the lower subtropical evergreen broad-leaved forest in Heishiding Natural
Reserve—hiomass increment and net primary production. Acta Ecologica Sinica, 1992, 12(4) . 377-386.

Zhong Z C. Ecological Studies on Evergreen Broad-leaved Forest. Chongqing: Southwest Normal University Press, 1988.

Zhong Z C. Advances in Plant Ecology — Selected Papers. Chongqing: Southwest Normal University Press, 1997.

Su Z X, Zhong Z C. Studies on the biomass structure of neosinocalamus affinis population in Jinyun Mountain. Acta Phytoecologica et Geobotanica
Sinica, 1991, 15(3) : 240-252.

Li X. The Biomass of Phyllostachys pubescens, Bambusa rigida and Bambusa gibba in Southern Jiangxi Province [ D]. Nanjing: Nanjing Forestry
University,, 2007.

Yang T H, Song K, Da L J, Li X P, Wu J P. The biomass and aboveground net primary productivity of schima superba-castanopsts carlesii forests in
east China. Science China Life Sciences, 2010, 53(7): 811-821.

Shi P L, Zhong Z C, Li X G. A study on the biomass of Alder and Cypress artificial mixed forest in Sichuan. Acta Phytoecologica Sinica, 1996, 20
(6):524-533.

Liu Q X, Chang J, Jiang B, Yuang W G, Qi L Z, Zhu J R, Ge Y, Shen Q. The biomass of the evergreen broad-leaved ecological public-welfare
forests in Zhejiang, East China. Acta Ecologica Sinica, 2005, 25(9) : 2139-2144.

Yuang W G, Jiang B, Ge Y J, Zhu J R, Shen A H. Study on biomass model of key ecological forest in Zhejiang province. Journal of Zhejiang
Forestry Science and Technology, 2009, 29(2) : 1-5.

YuGR, LiHT, Wang S Q. Globle Change, Carbon Cycle and Storage in Terrestrial Ecosystem. Beijing: Meteorology Press, 2003.

Wang X Y, Hu D, He J S. Biomass research of Fagus engleriana and Quercus aliena var. acuteserrata forest in Shennongjia foest district. Journal
of Capital Normal University; Natural Science Edition, 2007, 28(2) : 62-67.

Chen Q C, Shen Q. Studies on the biomass models of the tree stratum of secondary Cyclobalanopsis glauca forest in Zhejiang. Acta Phytoecologica
of Geobotanica Sinica, 1993, 17(1) . 38-47.

Carmel Y, Kadmon R. Effects of grazing and topography on long-term vegetation changes in a Mediterranean ecosystem in Israel. Plant Ecology,
1999, 145(2) ; 243-254.

Wang P C, Yao J, Xiao W F, Zhang S G, Huang Z L., Zeng L X, Pan L. Topography differentiation characteristics of forest vegetation distribution
in the three Gorges reservoir area. Resources and Environment in the Yangtze Basin, 2009, 18(6) : 528-534.

Florinsky I V, Kuryakova G A. Influence of topography on some vegetation cover properties. Catena, 1996, 27(2) ; 123-141.

Wang Y J, Tao J P, Li'Y, Yu X H, Xi Y. Effects of Fargesia nitida on species diversity and trees regeneration in different forest cycles of
Subalpine forest in Wolong Nature Reserve. Scientia Silvae Sinicae, 2007, 43(2) . 1-7.

Cheng H, Hong W, Lan B, Zheng Y S, He D J. Study on biomass and productivity of Phyllostachys heterocycla cv. Pubescens forest in the north of
Fujian. Scientia Silvae Sinicae, 1998, 34(S1) . 60-64.

Iverson L R, Brown S, Grainger A, Prasad A, Liu D. Carbon sequestration in tropical Asia: an assessment of technically suitable forest lands using
geographical information systems analysis. Climate Research, 1993, 3. 23-38.

Wang X K, Feng Z W, Ouyang Z Y. Vegetation carbon storage and density of forest ecosystems in China. Chinese Journal of Applied Ecology,
2001, 12(1): 13-16.

Li HT, Wang N N, Gao L P, Yu G R. The carbon storage of the subtropical forest vegetation in central Jiangxi Province. Acta Ecologica Sinica,
2007, 27(2) : 693-704.

Huang C D, Zhang J, Yang W Q, Tang X. Spatiotemporal variation of carbon storage in forest vegetation in Sichuan Province. Chinese Journal of
Applied Ecology, 2007, 18(12) . 2687-2692.

Fang Y T, Mo J M, Peng S L, Li D J. Role of forest succession on carbon sequestration of forest ecosystems in lower subtropical china. Acta
Ecologica Sinica, 2003, 23(9) ; 1685-1694.

Peter B R, Knops J, Tilman D, Craine J, Ellsworth D, Tjoelker M, Lee T, Wedin D, Naeem S, Bahauddin D, Hendrey G, Jose S, Wrage K,
Goth J, Bengston W. Plant diversity enhances ecosystem responses to elevated CO, and nitrogen deposition. Nature, 2001, 410(6830) . 809-810.
Reich P B, Tilman D, Naeem S, Ellsworth D S, Knops J, Craine J, Wedin D, Trost J. Species and functional group diversity independently
influence biomass accumulation and its response to CO, and N. Proceedings of the National Academy of Sciences USA, 2004, 101 (27):
10101-10106.

Loreau M, Naeem S, Inchausti P, Bengtsson J, Grime J P, Hector A, Hooper D U, Huston M A, Raffaelli D, Schmid B, Tilman D, Wardle D
A. Biodiversity and ecosystem functioning: current knowledge and future challenges. Science, 2001, 294 (5543) . 804-808.

IGBP, Terestial Carbon Working Group. CLIMATE ; the terrestrial carbon cycle: implications for the Kyoto Protocol. Science, 1998, 280(5368) .
1393-1394.

S 3k

(1]

XA, EAHA, s, T E BRSNS MO kRSP A sTEk. A=A 2441E, 2000, 20(5) : 733-740.

http ; //www. ecologica. cn



2184 A E = 324

TS0, NIELE. RGBSR CO, WHETRIMER. R AR, 2006, 17(4) : 709-714.

gy, sk, By, RERAEMASY. S SibASRRE. EYWESYM, 2007, 31(2) : 173-174.

A, 405, &R, RERAES A S R G 7T . BB R, sERRREVERE , 2005, 20(5) ; 556-560.

AOBE, G, W5, BRmide, BEREE, BRI, P ERMAESRGRS DIRE M AT, AR, 2005, 25(8) ; 2096-2102.
WA, dRfl, BT, Y, SREPC. DU ZRARAF AR it ft A 25 (B) 20 SR ARRAIE. AEAS24 0L, 2009, 29(9) : 5115-5121.

Kz, PRV v E AR R 1) sh A AR T B R . KA, 2001, 43(9) : 967-973.

kS z, BV, B, ZBIRRR. T EZRARA: Wit 1A 5. X Fang %5 Science —3C (Science, 2001, 291 : 2320-2322) {9 THLH. #1#)
A, 2002, 26(2) ; 243-249.

o, TARE, 2N P EBMAES RGN A RRA RS e Bl L, 1999.

R4, FHINA. P E AR Y AR A REPEAG . dEE. R EARL H AL, 2010.

WG, Sk, T EY, Y, BCREA. WU KBS X SRR B A B B A, AR AR, 2008, 28(3) : 966-975.

2, ST, TR, SRER. e KRB A W i AN SO IS, B SR H, 2009, 24(6) : 784-787.

BRI, BRakar. N R HER TR AR MR A A B B 25 . Molk B, 2006, 42(7Z1) ¢ 5-9.

UG, i, PO, 2R, BT, TRARE, A kAt WAL H AR R X ZRAR A Y R S AL L R A E PR, R IR R
2005, 27(4) ; 154-159.

FREEAN, gk, TFAAFE. BATH ARG X 8 WA 7 SR ARk i 5 A e RS
1992, 12(4) ; 377-386.

PR, WML SRS, TR PRI AL, 1988.

BPEE A, RS SR R ——Bh B R Sk, TR . PERE IR R AL, 1997.
IR, W B WY RS, WS E S AR, 1991, 15(3) « 240-252.

B BB R AT SEAMAE Y R ST (D], B MR R, 2007.

WIRINE, b, KRE, BN, BT T E AR — KRR LY b g b r= . hERbE . Ak, 2010, 40(7) .
610-619.

AEAL, FPEEAL, ZE. D) FEATIR IS P T, AR AR SE, 1996, 20(6) « 524-533.

XIHEE, WA, MU, =00, BOER, KM, S, Bl WA W e AR A R RS, 2005, 25(9) « 2139-2144.
FEOLE, ML, Bk, R, WEE. WA A Y BRI, WAL R, 2009, 29(2) : 1-5.

FiREG, 22, LA, 2R SHbA S REBAEF MBS LT, KL H ML, 2003.

TR, B4, Biad. MR Hh X RO /K T RIMORBEG HRAR AL D) R BIESE. i3RI 2. A SRR, 2007, 28(2) : 62-67.
WRIEEE, DRI, WTLUKAE T XIMOMROR 2 0 A M i A I LA r. R A= 252 SR 272541k, 1993, 17(1) : 38-47.

MO, Whih, M0k, skaru, TR, WorME, WA U IX BRI Y A ST, KR IR S FREE, 2009, 18(6)
528-534.

Toikfd, BHENSE, 2208, /N, E—. SEVEET YT EN R S L RS RIS [ Bt Fh 2 B bE S5 7R KT E i 2 m. Mol Bl 2007, 43
(2):1-7.

Wi, AR, 2ok, AR, ARG, MALEAT YR SAE IR, Mok, 1998, 34(S1) : 60-64.

TACRE, WM, BRI . P E B A S R G MR B e R 2% BEEST. 1o FHA: 35242, 2001, 12(1) : 13-16.

2R, EINE, SENS, Toth. B EHGE SR AR . AR, 2007, 27(2) @ 693-704.

TN, Sk, Hor s, . U R Rk i A i 25 ARk, N HIZEZS 244, 2007, 18(12) : 2687-2692.

FIBFE, WLH, /0B, A FRRERAER WA M S RGBT IMEN. 4824, 2003, 23(9) : 1685-1694.

A B i R S — VA P A AR,

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.32 ,No.7 April,2012( Semimonthly)
CONTENTS

Theoretical framework and key techniques of urban ecological landscape research --------- SUN Ranhao, XU Zhongliang, CHEN Liding,et al (1979)
Response of sinapate esters in Arabidopsis thaliana to UV-B radiation ««««+eceeeeeeeeeee LI Min, WANG Yin, MU Xiaofei, et al (1987)
Biosorption of lead ( 11 ) and cadmium ( I ) from aqueous solution by Chlorella pyrenoidsa and its influential factors —«+-eeeveeseeeess

................................................................................................ JIANG Jing, LI Liang, LI Haipeng, et al (1995)

Response of pear jujube trees on fruit development period to different soil water potential levels «e:eeeeveeeeeeeeieieniiiiiii..

............................................................................................. HAN Lixin s WANG Youke s ZHANG Linlin (2004 )

................................................................................. SHI Xiaoging, YANG Jianxin, WANG Rusong, et al (2012)
Establishment of environmental sustainability assessment indicators based on material flow and ecological footprint model in
Tongling City of Anhui Province — ceeeeeeerereeeeiieiiniin... ZHAO Huihui, WANG Yuan, GU Xueming, et al (2025)
Health status evaluation of the farmland supply function at county level in Hebel Province «-eeseeeeeeeereemiiinniii,
................................................................................................... BAI Linhong, WANG Wei,ZHANG Yu (2033)
Inhibition effects and mechanisms of the endophytic fungus Chaetomium globosum 118 from Curcuma wenyujin ««-«+-eeeeeeeereeeeeeeeenes
................................................................................. WANG Yanhong, WU Xiaomin, ZHU Yanping, et al (2040)
Water use of walnut-wheat intercropping system based on stable carbon isotope technique in the low hilly area of North China «--------
.................................................................................... HE Chunxia, MENG Ping, ZHANG Jinsong, et al (2047)
Spatial heterogeneity of soil microbial biomass carbon, nitrogen, and phosphorus in sloping farmland in a karst region on the
Yunnan-Guizhou Plateau +«eoeeeeeereieienmiiinii... ZHANG Liqing, PENG Wanxia, SONG Tongqing, et al (2056)
Relationship among rice root aerechyma, root radial oxygen loss and rhizosphere nitrification = «-e-eeeeereeeeeenaieennnns LI Yilin (2066)
Effects of Eriosoma lanigerum ( Hausmann) on physiological indices of different apple cultivars ««cecoeeveeeeirieiiiiii..
.......................................................................................... WANG Xicun, YU Yi, ZHOU Hongxu, et al (2075)
Effects of P-efficient transgenic soybean on rhizosphere microbial community ------ JIN Lingbo, ZHOU Feng, YAO Juan,et al (2082)
Detecting major phenological stages of rice using MODIS-EVI data and Symletl1 wavelet in Northeast China «««-eoeeeeeeeneeeeeeneennns
............................................................................................. XU Yanyan, ZHANG Jiahua, YANG Limin (2091)
Cropping system optimization based on the comparative analysis of precipitation utilization in Sichuan Province «««=cceeeeeeeeeeeeeeennes
.............................................................................. WANG Mingtian, QU Huihui, YANG Xiaoguang, et al (2099)
The impacts of global climatic change on chilling damage distributions of maize in Northeast China «+«+eceeeeeeeeeeeeiiiiiii...
....................................................................................... GAO Xiaorong, WANG Chunyi, ZHANG Jiquan (2110)
Effect of fertilization on ammonia volatilization from paddy fields in Chao Lake Basin «----- ZHU Xiaohong,MA Zhongwen,MA Youhua, et al (2119)
Effects of arbuscular mycorrhizal fungus on net ion fluxes in the roots of trifoliate orange( Poncirus trifoliata) and mineral
nutrition in seedlings under zinc contamination «-esseeeeeeeeieieiiaaaias XIAO Jiaxin, YANG Hui, ZHANG Shaoling (2127)
The effect of red:far red ratio on the stomata characters and stomata conductance of Chrysanthemum leaves —«+:ceeeeeeereieeneiienineiin.
.............................................................................. YANG Zaigiang, ZHANG Jing, JIANG Xiaodong, et al (2135)
Dynamic characteristics of litterfall and nutrient return of four typical forests along the altitudinal gradients in Mt. Shennongjia,

CRINA  w v evereemeneoneneansnenuneenenteneneasenereenentaeeneseoneneneeneseenenens LIU Lei, SHEN Guozhen,CHEN Fangging, et al (2142)
Aboveground litter contribution to soil respiration in a black locust plantation in the Loess Plateau ««+-e-eeeereeeeremiiiiiiiiiiii...
................................................................................. ZHOU Xiaogang, GUO Shenli, CHE Shengguo, et al (2150)

Life history and spatial distribution of a Taiwania flousiana population in Leigong Mountain, Guizhou Province, China -«----eeeeeeeeees
................................................................................. CHEN Zhiyang, YANG Ning,YAO Xianming, et al (2158)

The feasibility of using LAS measurements of the turbulence structure parameters of temperature above a forest canopy «««+++eeeeeeeeees
................................................................................. ZHENG Ning’ ZHANG Jinsong’ MENG Ping’ et al (2166)
Spatial distribution of vegetation and carbon density in Jinyun Mountain Nature Reserve based on RS/GIS «+eceeeeeereeieiieiiiiiiine.
................................................................................................ XU Shaojun’ 7ZENG BO,SU Xjaolei ,et al (2174)
Early nitrogen deposition effects on CO, efflux from a cold-temperate coniferous forest soil = =e-ereemerermermimmiiiiiin
....................................................................................... WENDU Runa’ FANG Huajun, YU Guirui,et al (2185)
Epilithic diatom assemblages distribution in Gui River basin, in relation to chemical and physiographical factors —«-eeeeeeeeeeeeeeeeiene.
.......................................................................................... DENG Peiyan, LEI Yuanda, LIU Wei, et al (2196)
Acute stress caused by sand discharging on Yellow River Carp ( Cyprinus carpio) in Xiaolangdi Reservoir ««-«cecececececeeeiniiian.
....................................................................................... SUN Luyin’ Baiyinba(}ligao, NIU Cuijuan,et al (2204)
Environmental cost of pond aquiculture in Shanghai: an empirical analysis based on double-bounded dichotomous CVM method ~------
.............................................................................. TANG Keyong, YANG Zhengyong, YANG Huaiyu,et al (2212)
Host searching behaviour of Apanteles cypris Nixon ( Hymenoptera: Braconidae) --- ZHOU Hui, ZHANG Yang, WU Weijian (2223)
The effect of hedgerows on the distribution of Harmonia axyridis Pallas in agroforestry systems — «««ceeeeereerenerieeeiiiiii,

.......................................................................................... YAN Fei, ZHOU Zaibao, WANG Shuo, et al (2230)
Induction of early resistance response to Alternaira alternate f. sp. mali in apple leaves with apple and chitosan fermentation broth
....................................................................................... WANG Rongjuan s YAO Yuncong , QI Yapinget al (2239)
Review and Monograph
Research into vulnerability assessment for coastal zones in the context of climate change ««++sereeeereeerieeeiiieiii
.................................................................................... WANG Ning, ZHANG Liquan, YUAN Lin, et al (2248)
Introduction and ecological effects of an exotic mangrove species Sonneratia apetala ««+«++=+«++ssseesereeramariniiiiini .
.......................................................................................... PENG Yougui, XU Zhengchun, LIU Minchao (2259)
Discussion
Degradation of organic contaminants with biological aerobic fermentation in sewage sludge dewatering and its influencing factors —------
................................................................................................... YU Jie,ZHENG Guodi, GAO Dinget al (2271)
Remediation of soils contaminated with polycyclic aromatic hydrocarbons (PAHs) using four greening tree species — «=ceeeeeeseeesenees
.................................................................................... YAN Wende, LIANG Xiaocui, ZHENG Wei, et al (2279)
Scientific Note
Diversity of endophytic fungi from six dominant plant species in a Pb-Zn mine wasteland in China ««+e+eeeeeeerreeneneinii..
............................................................................................. LI Dongwei, XU Hongmei, MEI Tao, et al (2288)
Effects of Meloidogyne incognita on scavenging system of reactive oxygen species in tomato seedlings grafted with different rootstocks

............................................................................................. LIANG Peng s CHEN Zhende s L.UO Qll’ngl (2294)



(EBZ|RY2012 F£4EITRE

(AR B B A A2 B A ARBR e AR T, 1T 1981 4F, F2 2RI A= A if
B BT PE R R | 40 WD R B R AR A 252 K JR 7 1) B (I8 75 S P SO 5 P AT 41 AR 25 2 BEE 7
T AN G BB R BT ROT R =0 4 5F

(A2

)y k2 A, K 16 FF4,280 1T, B N E M 70 Jo/ M, e4F 2 B 1680 T,

R & A .82-7  EISMIR R AL :M670  ARiETI*S . ISSN 1000-0933  CN 11-2031/Q
2[5 MR SRy X PTOT B, A AT e S G I R 3K, W KRB AR BB | & S5 Be A 1B

TEAEITI

B 100085 JL R IE X XGEH 18 5 H

E-mail; shengtaixuebao@ rcees. ac. c¢n

WEMEME Ll

A
I

(010)62941099 ; 62843362

www. ecologica. cn

HITHRE XIKRE Bl ¥

2

3_!\_‘

Ji

5 5 F # ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) . .
CEATI 1981 43 A E1F) ('Semimonthly, Started in 1981)
32 BTH (201244 ) Vol.32 No.7 2012
% ig ({ﬁgi&%%&)éﬁiﬁﬁﬁ Edited by Editorial board of
Mok - U STHEE KB 18 5 ACTA ECOLOGICA SINICA
MR i : 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
L3+ (010)62941099 Tel; (01062941099
WWW- e(’:ologica. on www. ecologica. cn
% ?g?igd;;xue})a()@ reees. ac. cn Shengtaixuebao@ rcees. ac. cn
= {FIZ TN Editor-in-chief FENG Zong-Wei
Jr o th[E AR A Ly Supervised by China Association for Science and Technology
Fh R B SRS AR ST R0 Sponsored by Ecological Society of China
Motk . b 50 E R A K 18 & Research Center for Eco-environmental Sciences, CAS
M B 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H i 4§ 2 X it Published by Science Press
Hihk . b AR IR LT 16 5 Add:16 Donghuangchenggen North Street,
MR L 4% - 1RO0T 17 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
v:3 T M4 4 & K i Beijing 100083 , China A
Hitik . AR FEIAR AL 16 5 Distributed by Science Press m ;=
mﬁﬂéﬁﬁ% 1100717 Add:16 Donghuangchenggen North oA -
HL B (QIO )64034563 Street, Beijing 100717 , China ? =£
- " Eé%,i%uélgn%@ cspg. net Tel. (.0]9)64034563 8 =§
ESMEAT P R 4 55 2 omailzjounal® cspe net © =——=°
Mtk . AL 50 399 1548 Domestic All Local Post Offices in China > 8
BB 2565 . 100044 Foreign China International Book Trading 3 8
sz e Corporation - r~
'{; nﬁ_l-—I"LE ST 74 8013 5 Add:P. O. Box 399 Beijing 100044 , China =’;

ISSN 1000-0933

ERMAFRIT

CN 11-2031/Q

ERNEEZRS 82-7

E LTS M670

EM 70.00 T



	1.pdf
	fm.pdf
	07-z-ml.pdf

	stxb201108021134.pdf
	2.pdf
	07-y-ml.pdf
	07FD.pdf




