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Abstract: The structural differentiation of plant communities are associated with species traits, and inter-
specific interactions in heterogeneous environment. The comprehensive analysis of spatial variation in spe-
cies assemblages may help infer processes shaping ecological communities. Based on field investigation of
116 sites and 562 sampling points in the dry valley of Jinshajiang River, combined with vegetation classifica-
tion by adaptive-affinity propagation, we used Moran’s Eigenvector Maps and variation partitioning to quan-
tify the effects of spatial and environmental factors on the community structure. The results showed that: (1)
the plant communities were divided into 30 groups by Adaptive-AP, and classified into 7 vegetation types, 23
formations. Savanna (30.0%) and warm deciduous broadleaved thicket (55.7%) were the main vegetation
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types. (2) Mean annual temperature (MAT) and aridity index (k) are two dominant climate factors limiting
the distribution of plant community types in the dry valley of Jinshajiang River. Savanna, succulent thicket
and evergreen broadleaved thicket are dominant vegetation types in typical dry-hot valley. Warm deciduous
broadleaved thicket and evergreen sclerophyllous forest are dominant in dry-warm valley. Warm nee-
dle-leaved forest and deciduous broadleaved forest are more adaptive to lower temperature. (3) The pure en-
vironmental fraction can explain 5.5% of the species composition variation, the pure broad-scale spatial frac-
tion can explain 22.5% of the species composition variation, 6.6% can be explained by the fraction corre-
sponding to broad-scale structured environment and the unexplainable part was 65.4%. Among all the fac-
tors, MAT and k indicated the critical difference among the community habitats, which has prominent impact
on the change of community composition. The broad-scale spatial factors played an important role in shaping

the community structure by geographic isolation.

Key words: community structure; vegetation classification; structural differentiation; environmental factor;
adaptive-affinity propagation; Moran’s eigenvector maps; variation partitioning

SVDTL KRR T T g K], Z2yEpEILEg 2
AT M ARdb, Vig e pkik 5 gt NDU I, 2 E 5=
HIRILAFH NI, SIS RN SO0, 4
£:2,291 km. FEFRE =R V)15 A ST,
TP b 32 2 52 B sl 1 1R P Jeg < A 2
RN &IV T R4S, WA 2 KB & LAEA R
i Oh T ) A A B S R (AR YA R GE B2, 2000)

KT VDT T R S 4 I 7T, DA SRE &
% [ /2 K8 W0 Bl 2H B AN IX 3R R 0 4 Tl (R A,
1990; WK MEFI &R, 1993; BRIR B A4 4R Wi,
1996; S HRIMAERHE ., 2000). = P A0 R iR 2
(2000) X177 % FNAAE2005) R F FE 75 o B B5 A
RFEPION SVPTLRIR I )T 5 TR A
TEVIRER AT T 85t R 28t 7t . sk
FIZE(2010)0F 5T T G ¥P VL T #0250 B V& 1)
ZREE S ATRE, KIVEDFFEE N EBEN
BB RN o TR T SV LT R A YRR 1T
8] 73 Pk R S S B R 1 o0 RAMR D BESE, O
FEOR DL T P 2 A A P 9 A o e LB 85 5
Wi PRI ER T

HES W INER A BE LR KRR E
LIk, 2004), fERER SRR E T EE
[114E F (terBraak, 1986; Mabry et al, 2000). H &N 1/
4% 7 5 25 (adaptive-affinity propagation, adap-
tive-AP) & — F#T 1) H & 53 25 77 V% (Frey & Dueck,
2007, 2008; FIFZEZE, 2007), & ZMHFADIE
BN RARY) P 240 78 (Zhang et al, 2008), 7EARS
B ST R ST NI NI 2 (Cardille & Lambois,
2009; Rueda et al, 2013),

THEVR D b ) ok 1 = 1) AR Ak 72 28 25 5 W 9 I A%
o] (Legendre, 1993), tH @AM it ik RE 1
B 42 (Dray et al, 2012). #EE 25 AR 5 10 R &
BN Fh A2 3 1 FE B A B 2 # (Legendre et al,
2009), & 17 KEMZL KT 5T (Pyron & Burbrink,
2009; Knérr et al, 2012). —J7 1, FEFAESM IR
AT DLHEWT A 2 (8] 45 04 IR BE 26 A, B SR 2 R 4K
#i(induced spatial dependence), M I I
FEFNYFh 53 A5 4% J5 (Fortin & Dale, 2005; Fraser et al,
2008); F—J7 1, HPEES I CAREVE Y A E] E A O
T JR3 A2 B S 7 R i X v 2 45 ) 1R S i) (K arst
et al, 2005). {HASFEIAEYIIEBE R A0S SHRHIE . A5G
DRl 1~ R 2 & DL S v it 2 1) = 1A ROBE S5 IR R A2 L
YEF, (1550 R4 SR 2 I = FE I B2 28 M (Ernest. et
al, 2008; Liu et al, 2012; Shipley, 2014). X H == [1] 48
SRR S A AR B 725, AT LAIX 43 2% [8) E AH SG A
7 PR 1) ) A A B o0 T 9 ) 8 A 1) 52 1) R /)
(Borcard & Legendre, 2002).

AR FE X 38 T ey i . R R A B
FLRS I Py - 52 5 05 MR 38 B 1) i 35
& R NI A FE R T A S B AL T RR I 2, N
oy 36 B A R B AR BRI T — AN AN A T R T M B
IR TS Fto FEXTIX — X B YRR I K B BT AR
J7 A B b, AR SR B 3G AT AL R S B
~SREAIE ] & L (Moran’s eigenvector maps, MEM)
EINESHT T BAUR3AN R ()& R A
YBEIR I 025, ()N [RITE P RE VA& M0 b v e 1) 2 (] 53
SRR ORISR AR, Q)& VDT T R A AR 4
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1.1 fFRXEER

G VD VLT TR A8 B 4 T IR 23 AT BR T 45
KK IRA, 1992; &R, 2002; FKEFIZE, 2010).
Horh R0 25 3 B A AT E 1K 650-1,600 mik, M
TR RE M IR W okl K. ¢
PEAGK M, FREI A 3 B A AR T I 45 B B
$£1,600-2,500 mib, &= FEE. F . IIL. 7K
i KA R, ENUIBRASEEE, K. &
K. SFL SR FHRAT ESH(EIR, 1998).
T FATAT A 0 Wiz V] A S A 2% A 4 ) DA TS BN 5
F2 i BB (SR, 2002) (K1),

T Hu T A AN MR S5 PR, TR
S S 5 4 KT b e AR BT S B A
I B I AERHEA R, RERIAEMAG REN
FEHMET 5. FEBIR20-23C, F &K E600-800
mm (5KZRAH, 1992), F78 K& NFFEKERZ-61%
(KREFIFEEESF, 2009), THZFHH, SIS
WS HNTROK SRS, 2005). TSR DI
+oNTE, BB, FROEME ST M E
781, 2006)
1.2 #HgESEE

20104E7 H 220114F8 H, Mz mafEe B o 742
TGV E NIk, K&V VLTI A A K it
AT EEE AR T A, 32 BT B 1 B A

THRAA B A4S, XA [F] BN TAREETE R Ah ok
NRHEY) SR I BEIE AT AR MR . i E R
FERO8AS, FFMRIEA Lo, EENMHEMN SER
TE R T [0 ¥ B 2-61N10 m x 10 mAHE P #E T4 i Ak
U5, L2754

TEERE T AT HEAR L BRI, W

BRERITARNMZ, M, tH80F B EREAR
FAEMPIZE., 5. HGPSILRIEMEE., 4
FERNEEIR, FEHEAPC D SIS . 3 )
AR

BRitb Ah, A TOOAE SR TR | S RN AN KRR
EL(2000)EIZ AL A B H U . A iHA3 2116 R
[KI562 M EAIREEAE T3 (K1)
1.3 HIEAIE
131 EE{E

FEA ST R EB R, BaE+
B TR R AR, & FE R BEA A8 2
XA ARG, PIHA SN (85— Py e H i e
FEJ7 A B AE 6 B B, 6 28 i B B {H (importance
value)THH AR (Curtis & Mclntosh, 1951 1 %,
A Ge vk JE — Wy PhAE AT J7 Hh 1) 22 B FIAR 33 B2 (55 ),
G THRTRR . REARTN A ) B, @
IR DT R R . TH A K FE SR (2016).
132 SIEHE

RN S 7 R X A (2016)

FIFHALIE J5 B S, I v TnisE & 1+
RAHM A AR SR BEKEEE, 25 CH
T 2 B 1 R0 S o0 R IO L 45 R (07 f = 4%,
2002; Hawkins et al, 2003), MEEEFIK 52477 1H
THEAH SRS IR bR . BE R IRbREFE: IR (mean
annual temperature, MAT); 5 H i (mean tem-
perature of the coldest month, MTCM), K H1 H 11y
EAE; RIRZET Y (temperature seasonality, TSN),
N EHBRERAREZ . K fabr: FRKE
(mean annual precipitation, MAP), F N % H [F/K &
Z A, TR H(aridity index, k), HHE10°CLA
AR SRR ETHEA R, Bl k=0.16 x (&
> 10CHRR / 2 > 10CHRKE) (hEFR

#1 TRTRASSEFETRISSIZERHELRGEETRM, 2002)

Table 1 Comparison of climatic features between dry-hot valley at Yuanmou and dry-warm valley at Benzilan in Yunnan. Follow-

ing Jin (2002)
FRR B B A H B KR FHRTEH
Mean annual tem- Mean temperature of the Mean temperature of the Mean annual precipita- Aridity index
perature warmest month coldest month tion
(©) ©) (©) (mm)
JE# Yuanmou 21.8 27.0 15.0 614 3.30
F# T4 Benzilan 16.7 243 7.7 286 4.75
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Fig. 1 Study area and distribution of sampling sites

Pl EH AR X R AR & 2, 1959); FEK =51k
(precipitation seasonality, PSN), P& H FI5J[%K
2 )28 7 2 $(coefficient of variation).

1.3.3 HEHUE

MR FHRGPSMIE, ALK (m);

WeRE: A, FRALRE(), TERE0°-90°%

ey PR B, bl R Ay
I e, Y AN0°-360°, HXIE5% fE (sin)it 5 (Mardia
& Jupp, 2009). 43 AN (0-22.5°, 337.5°-360°). NE
(22.5°-67.5°). E (67.5°-112.5°). SE (112.5°-157.5%).
S (157.5°-202.5°). SW (202.5°-247.5°). W (247.5°—
292.5%). NW (292.5°-337.5%,

L4 BRSO
141 BFEDRFHF

3 L A7 5 A i S 2 A T B D B A 2o A [R] )
25 (2016).

W Hiadaptive-APH IS5 R, e 4% B ZH s
IR E S, HSRIFar A R &R, KR P
Weor KRR G(RAKE, 2001) R - FEHE Y .

K H 8L Y5 X B2 43 BT (canonical correspondence
analysis, CCA)F 73472 (partial methods)(7K4:{,
2004), FrHT AR TR . B H R AR
T EREKE . TIRREL PR AR
TR W xS S i+ R A e 7= 5+

HfiRe, MR T 5 A Bl ) R ZME R R &
MEL 75 He e Bl AR o4, F D g AR B (squared
correlation coefficient, 1*)FAL&FFIEF TR HEE
YA oA B2, 12 B K 5 (permutation  test)
(B e URE999 TR ) Koy By 44 P15 [ 1 (1 ol 35k, b f
TR Ao AT K AN,
r FXS RIS VDA 2L R A 0 A B S
142 EMEE RS HEDMER KL DT
Al

5 R B 7] — B A B BB T T 4 ) R R
(—M<100 m), "fERF THEA -, HEHTTHHE
PAZ B U RO BARIE SR, BRI AT 78 IR A A
FREEHTREVEDF R A SN 7 HC R .

T Vi ) i 2H BSCRT DAAR B 3t s e N R0 B0t
ARG, PR R 2 B] B AR A A
BENLE, 85 SRS 18] B AR SRR Ve 3 25 AR
H, BEEAFAE— B B (MR o 23 [ RFAE B 000 By
(spatial eigenfunction analysis) "] PA{% 125 [8] 48 57,
AR B RE N S SRR R, 4
TP ERTTIE, AT T R VR 2B
(Blanchet et al, 2008; Mahecha & Schmidtlein,
2008). L EHFAE [ B K 2 B FR NPCNM  (principal
coordinates of neighbour matrices) (Borcard & Leg-

endre, 2002), i@ if & X AE TR BE R R PR
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(connectivity matrix), 25l 2516 H A SR SL I _F ik
B, B3T R AUS A A AR, B — R 512
(B R RIAR 5, P2 AE 1A A RRAE AR (IE B3 6 2% ()
) &, A MR REREVE AL 7 (123 (8] Kl F~(Borcard et al,
2011; Legendre & Legendre, 2012).

(1) %5 B J7 B 7% 1) ol 25 B £ 48 33E 47 Hellinger
FrifEtl, DL & ORI 4E FH (Legendre & Galla-
gher, 2001), & H 3= /873 7 #7 (principal component
analysis, PCA)Mfi/E BET& P Ph A I 32 2250 4 R
SR )5 3E4T TUAR B 73 M7 (redundancy  analysis, RDA),
Tt 5 P 58 A% B T fiff R 1) 9 ) b AL i S 1) 3
AR S BT iR 2 43 BT (partial residual analysis,
PRA), i i€ 2 b P4 55 AL & 52 W J5 10 3 V& W) A 28 B
M R AR et . BN 1B 54K (altitude) . 3
IR(MAT). 4 ABEMTCM). K EMAP).
TIREAEE (k) RIRZTTHE(TSN) BEKZE T PE(PSN)
LI &,

(2)R FH 5% 22 KR AIE 1) & 3 B (MEEM) 77 725 1 S A1
EHEEEE . BEFMHEKGEER, HEEEW
RURN ST EE B8 (dy), 193028 T &4F AU GG i &
(Gabriel graph), 4 % ¥F & 4 FF, 2 H & :LS;
=1 (dy/max(dy)) T 73 ABUE, I A max(dy) WA
RS 18] (1) B K AR, X R B 4 PR AT B R AE, 15 3
23 AR R, RTMEMs™¥ [H] ) & (Gabriel & Sokal,
1969; Bivand, 2008), ¥ H &l 7 8 41 4% 1] L2
(1-7ZH 15/ )&, SE8LH 11N &), K AP i 4k
73 B DL S FRURE 0N R 520 (Munoz, 2009), -
Monte-Carlo & # it #2(999 ¥k E &) K 46 /& 15 i A M
MR (RPyia) W1 2 KT 7E 25 1) 45 M Bl 1 1 00 T 79
FI|fKE (Ollier et al, 2006). %I 116/NMEMs|a) & ik
1T 1E 1) % F¥ (forward  selection), %6F% 3 2 ) [m) A
ANAEEEF, HKPEMoran4 1118 ¥ 43 )] & (Blanchet
et al, 2008).

QYR it AR, AEaHERTHEZ
JCIRNAREY, 34T 7 0 i, X S5
BA 7~ DA S =5 (] JRUBE X6 A8 P T W) ol 240 1l 22 S 1) i
F(Borcard & Legendre, 2002).

3 A7 5 A% 75 5 5 R Hlmatlab 10.0%% 72 (E
TP, 2007); KRG 70 R B b 56 1k,
Forp 5 22 Rk ) BB SR Fspdep (Bivand, 2008).
spacemakeR (Dray, 2010), HIEXT R4 505
3BT TUAR B AT AR 22 3 AT 7 22 70 fif R vegan

(Oksanen et al, 2007). ade4 (Dray & Dufour, 2007)t,
1E [A] % $E K A packfor 2 (Dray, 2009).

2 R

21 BEESAXSNH

562 FETT A 38 N N TAARER AN AR A 5
HHIRER N, Hoh N TS 2077, B4
(Eucalyptus robusta) M)W 4% (E. saligna) A
(Albizia julibrissin)~ Tk (Juglans regia) = W
(Camptotheca acuminata) Vi AR (Vernicia fordii)%5 N\
AR A . NV NG E 18Ty, T
MNARAE W) N K 2L >4 (Ageratina adenophora).

Mladaptive- AP &7 A 177 i85 H AR 9 5244
FETT R3304, B HFATAREREAY, 23R
(F12). Forr, e 2o Jo 0 Wi P 9 1 ] - HE R 0
TLT- S A A 3 E AR R R, 7l 7 SR T 3
fK130.0%A155.7%. 7/ MHELR L A 25 K A0 LR e 2
BN

B ER . KHEBEIP AR, &
I57FETT, AR ER30.0%.

EHIFHEE M\ (Form. Heteropogon contortus), 5
A E G VDT R IR 8 B, #§4K709-1,590 m,
B E0°-60°, I IA10°-350°, 5 AFETT112.8%, B
BEREMFLAS o BERZIHA MO AR (Rumex
hastatus), B EAH N10.5%; B AR ZLHAF N EE,
HHAH N47.9%.

LB B N (Form. Bothriochloa pertusa),
SYATTE G VP YL R i N VL-H i B, g4k 1,000-1,550
m, 3 FE10°-40°, 3 [7130°-330°, 5 EFETT6.3%,

BWRBEMERE. ARBENHM N ERT
(Dodonaea viscosa), BEAH 4.8%; HAJZIH A
N, F5F, EEAEHIN67.1% 10.1%.

MEEHFEEENForm. Eriophorum co-
mosum), ST E & VOIT TR A BB, 5 9K
1,100-1,300 m, 3 /E5°-30°, H#111195°-330°, &
FETTHI2.3%, B EHERZFEARR . FEARZIHFh
NS, BEEN62%; FARMHMNNEF
5. #0435 (Eulaliopsis binata), T EAL 75N
38.3%-+ 36.5%-

& EIRBERE M (Form. Acacia farnesiana), 31
TES VUL N AR ) - B, #4K536-792 m, B
0°-50°, 3 [A170°-275°, A EFETT2.3%, WEER
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i 5L Form. Heteropogon contortus

LS Form. Bothriochloa pertusa

MBI 1SRN Form. Eriophorum comosum

2]

N=12

T
[=2}

GG MR M Form, Acacia farnesiana

Succulent thicket

AN AEHE L Form. Opuntia dillenii

A 5 J5L
Savanna i JHE R M Form. Calotropis gigantean
ZEEF LM Form, Cymbepogon distans ]—iﬂl
FIREGLFHE R Form. Hyparrhenia diplandra ]—iﬂl
1 AAERHERL M Form. Dichanthium annulatum N=4
AHHE 52 Form. Bembax ceiba N=1
AL M

N=12

i kA A

. Z5 1 HE M\ Form. Dodonaea viscosa

T
[¥e]
+

Evergreen broadleaved
N=524

H

thicket

o M v e AL
Warm deciduous
broadleaved thicket

R R
Evergreen sclerophyllous
forest

TR k4
Warm needle-leaved forest

\

2B HE A Form. Bawhinia brachycarpa Hﬂl
4 A7 M\ Form. Vitex negundo N=20
o i (LA M Form. Desmodium yunnanense N=10
PN BUE M Form. Osteomeles schwerinae N=9
St L SR M Form. Trema cannabina N=3
ZrH Tl A Form. Phyllanthus emblica N=2
BRASERFR Form. Quercus cocciferoides N=5 I

Z MR EAR Form. Pinus yunnanensis

1M Form. Triadica sebifera

AR N=4

Deciduous broadleaved bR Form. Melia azedarach N=1
forest

seMHERR Form. Betula luminifera N=1

FLAH Form. Alnus cremastogyne N=1

E2 &I TFERNASHNMEGHENRED XRIREWRREFE)

Fig. 2 Dendrogram of the plant community classification for 524 plots in the dry valley of Jinshajiang River. N indicates the num-

ber of plots.

EMEARE . BERBNFHB I AEERK . R
(Jatropha curcas), BEAH 737 946.6% 12.0%; HE
AKIZ AR Fh N VG B E F(Themeda hookeri), . EAH

910.8%.

H A )EE M (Form. Calotropis gigantea), 7y
AAE G VDT NUEAR ) -IE@ B, #4770-930 m, 3
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JE17°-40°, B17199°-313°, HEFETT1.9%, &
BEARZMBEARZ, EARZRBF AN, HEE
]959.8%; HAZEMMB M AP, EEMEA
17.0%.

ZHEEE M\ (Form. Cymbopogon distans), /7
AAE G VDTL NI AR ) -HE@ B, 4K 1,070-1,140 m,
B B 20°-40°, B [7125°-260°, (5 EFETTIA11.7%,
THERNZMERZ . EARERHF R
(Barleria cristata) 134t (Laplacea canescens), B
BN 8% 6.3%; BHARMAMNETE, 3
%, HEEAEDHN50.6%. 14.8%.

M E B ¥ ¥ E N (Form. Hyparrhenia
diplandra), 737 7E G DT R ZERAE T, Wik
1,520-1,630 m, 3 FE0°-20°, 3 [7]145°-260°, i
FETTHI.7%, B EHEREREARE ., FEARZENHM
NEEZT, BB N7 7%, T JZ SR AR
B, HEEAEN64.7%.

X A% B P B )\ (Form. Dichanthium annula-
tum), 5 A AE & VDL R OB - " KB, K
800-830 m, HE18°-35°, H[M162°-330°, i kETs
[110.8%, B EERZEMEARZ . EARENFFHE
A+, BEENTY%; BEAZRRFAF AR, it
N ER(Phyllanthus urinaria), A5 55 843.0%-
18.2%.

RHEEEE M (Form. Bombax ceiba), 53 itE4s
YOVL R, WRVLPHE, WEHK1,336 m, 3400, A
10°, INEIMETT, BETAR. ERMBEARIZE. I¢
KIZHAF AN, HEAEH54.6%; HEAKRZIH
A 6 L B R (Trema  cannabina), T B AH N
45.5%; EARJZA AT R FEZE (Fagopyrum  esculen-
tum), FEEAH N34.4%.

Q)PREN . AP RTIAELE F o AR
JERBEARZ, AEHEL N EEMN (Form. Opuntia
dillenii) 1NREVERIY, J3Af £ G IDLL T I AN LT
W B, W 718-1,050 m, M B 25°-80°, I [l
10°-352°, (5 EFETT112.3%, Al N2 4t 5,
HEHN50.8%, fEA2H T H 26 (Zinnia elegans)~
R (Heteropogon melanocarpus)~ W22 W H- 5
(Cyanotis arachnoidea) s, B EAH 53 7 H1.5% -
2.2%- 0.9%.

Q)ELRAEN . AN LRI o
REMBARZ, NEHEERFEMNForm. Do-

donaea viscosa)| MK, S ATLE S VDL T iE2E
AL IE B, W 41,030-1,630 m, 3% 15°-60°,
P m100-345°, 5 EFETT 196.5%, EEARZFH TN
71, HEHAN3T8Y%, EAEMAM NS, &H
LHEN32.0%.

DEREEM M EMN . A iR
R, B3260ET7, HEFEARENS5.7%.

B ob £ B B ¥ M\ (Form. Bauhinia brachy-
carpa), | Z P AAEGIDILIAUR, #544398-3,298 m,
i E0°-80°, I IM10°-355°, (5 MFETT047.3%, B
BEARMBARS, RO F 8, E2EA
3.3-46.5%, HLIHEAERMG PR E L sor, B
& (Artemisia lavandulaefolia)~ F% &% (Salsola col-
lina)%, “F¥EEAE 50 83.3%. 2.6% 1.8%-
1.4%.

EIEMN (Form. Vitex negundo), 73 Ai{E4 V)
LRI B R e - T R B, ¥ 4k672-1,160 m, H{Z
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AAEB I NI AE IR, #K752-1,470 m, 3
JE30°-85°, H[a115°—60°, 5 SAETTI#I0.6%, Bl 5 E
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FEE VDL T I BB, HE451,051-1,065 m, 3
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VL b ) ob A B R U R ZE R A A, K
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FETT3.0%, S5K 53 ek BERFEAIE . ToRJE
Ty = B Fn, HEAE N83.0%; A4 H
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H 5 83.3% 3.3%. 6.3%F14.6%.

()W R AR . A 4 R A B R4 B TR 2
B, BILHIAES TS, HEFEAR1.5%.
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VLRI IE B B, MFIR358-507 m, 3 ESe-25°,
WIA168°-192°, HEFETTHI1%, S50 EATRARE
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14.3%; B AR ZARH MO 75 08 B 5 (Ischaemum
aristatum), HEEHN14.6%.
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0.35). WA HBIER = 0.12). KEETMHR =
—0.07); k. B HE R UAEOE, HR7TMHE
72 5 58 ZAlEARDE, MM R B ME IS
BT RS H YRR =0.99). HER =0.93).
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Fig. 3 Result of canonical correspondence analysis of different vegetation types. 1, Savanna; 2, Succulent thicket; 3, Evergreen
broadleaved thicket; 4, Warm deciduous broadleaved thicket; 5, Evergreen sclerophyllous forest; 6, Warm needle-leaved forest; 7, De-
ciduous broadleaved forest. MAT, mean annual temperature; MTCM, mean temperature of the coldest month; TSN, temperature season-
ality; MAP, mean annual precipitation; &, aridity index; PSN, precipitation seasonality.
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Fig. 4 Vegetation ordination for the plots in Jinshajiang River. a,b, principal component analysis of original table; c,d, redundancy
analysis with E as predictors; e,f, partial residual with E as covariables. The smoothed scalogram indicates the portion of variance R
explained by each spatial scale. The dark gray is the highest R*. P values are given. The 95% confidence limit is also represented by

the line of “+”.
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(Spectral clustering) (Donath & Hoffman, 1973)% /%
QIR B TTEAIRM A (D)IE T b # K
(Cardille & Lambois, 2009), iz & # & 1t (Kelly,
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(availability) P FfAH LB M5 S, F 48 0 ) 2 250 (i
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(Yang et al, 2010).
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Bl 55 R AR L R e AE PRI ERL i )82 E FRT AR ABLE
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