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Fig. 1 The spatial pattern of water elements in Longitudinal Range-Gorge Region
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Fig. 2 The spatial pattern of temperature and heat in Longitudinal Range-Gorge Region
B, JCUL. BVRVE. BRI T B, AP URAE 20 °C LA E. BIRRIEA 1300 m LT3y
X —BAE 18 °C LA I, PEFBIEKAE 1300~2000 m Z ALK Ay 14~18 °C, PGL 4k 2000~
3500 m Z[AJHLXAE 6~14 °C, 4Kk 3500 m LA FHIXTE6 °C AN . 2B IR M52, I
R EBLR B R, B AR O, 5P, FdlmiRg d A s s
HUBES, A N ERIELEE AGE , BANDCTTI A A B WL i T AR AN . S P kA
XN Z AT YN ) HEARIE AR 73 A1 o 1w I 23 1 B2 o 4 2 AT 2 1) 23 A1 O A PN DI
FEZ AR AT PERVE R, (AR RV, HA 2 R iR B AR AT 32 B 1Y
SN o WA M DXAFP- 4473 3 A (R 2 A MR 1) P30 B BB o3 A1, BRI A ST —2L i )
TRVE VTR 2T s P 1) VL el i e ka3, D2 SR RR B B AT, RN
MU 5 34 X PR 8 25 S0 2R I DG 00555 , s s 45 DX A B B e A1 T SR B A AT A
iR, HRERIETL—IRA MRS, 55 A ociL—L0mNa s, RECY L L7 ) 73 A ¢

fite DR, VRV IR AR A T B MR e A AR AL R e B ) O 5
ZAEFEIRF 10 "CRURM S AR (8 2b) 5K F 0 "CAHFRM 25 A48 5 (Kl 2c) JE
AR—F, YNNI 2 i X g s s X BLELAE 7000~8000 °C 22 i), HiApooyT, 11, itk —Hu
BUE> 8000 °C, Fr R ERITIT N 8700 °C; FURBARAE L T Ph-b< 2000 °C CHrP AR AT
1338 °C), Bk {5 AR B AH 22 7000 °C LA o BRI A4 Hb X 3 A s 52 7 i
fiX, A rmdbBm, PEERARE T AT (PEIEBRAL), T4 DR g =, P b XA
i BURAY 23 W] AA% R W B2 BIE 92, SRBLI ARV 22 5% | R LA ) 28 [ RRAIE
A HCDR, AR THEHIX, PR E A AL s grmase b, BEE T
YT, TP ARREG, AERURWARN REAL. ARV b, i 52 3 g i B
YERT, BHPS T2 AR X B8 28 S, A2 DX AR BRI s TR ey 22 U L B 8 ) AR P 22 5
R FRR P e A P A B SR bR, LS AR ) B P 1 A ) U 25 i T Xof A )



18 M B 2 674

A EAE o SRR BGRB8, R1 HEIRE X 2 £ FHAREGE—F
Or SR IA A8 K AR K BRI E AR S (B 2d), Kk —IAREREEZE MI/m'y)
IKHQIZ/]?E'\% ETJ. ( [E] 26) K j(IEH i—ﬁ% ETJ. EP@]" ([Z] 2 f) EI‘J%EI‘EH Tab. 1 Spa.tia.l va.riation of a.nnual average
GV, R RGBSR S KBHRAET e e
1 23 [B] 43 A 32 0 5 M PR Y PE 0 s AR K, 1 Region (MJ/m’-y)

TR o ZF k. PAMBEHESI L B/E 28N 126423 103945 96324
M, K PHAR ST SF A2 2B ] B Y 2828 J5 [0 43 26N 153675 134878 118734
fii, SHIREHEA—50, RIMELrmxs, o 28 1768 17osi0  eemd
L7 1) EAR Y 23 (] 3 AT RRAIE o BEHE = SR ER T T A

A (23°NL 26°N. 29°N), ZrBIXHEAE SR . SCPR SRS AR S P A A T 1 23 [l SR
R, AT R —h—dUR R A X R PR ARG, A5 AR T K PR S B A 25 (R AR f b
fiE, JEEBEAk. sk . R (R 1),

3 M “wE—RHRET AR AR SO

AU PE X I R 4837 BRI A SR TR Z0 2 . DA A R X R Pyt . RE i
i VLSO P R HAA BB AER, TR AR 2SIl R S0 o IRRN, Rk A% o) - 2
A XK G 2 [ AT, s st . AR RRE S REIE i 5k
MEZERNE,

3.1 EESWSHEN “HE” 5 “RE”

TR SR Z R A I & X, — 7 RN AE YIRS B 2 RE1E, 55— D7 T R AN
[FIAE B AU — e 2 MR F A 2R, ASCE S REEE . PL1:100 ek Kl
iR, i FRAGSTATS3.3 5ol SR, 4550 T e 45 XA B2 X F & (K
3a). MIXTEEE (K 3b), FEEEE (K 3c) L& Shannon-Weaver ZF:14: (K] 3d) SE45 %L
B 25 B A o ARS8 FE A (x5 B XS E ) S 1 s U BT N A
U 22/, 25 BE S B e T A TR AR AR RS T, Shannon-Weaver ZFEPEFE R
BACEATER, BT DU ARG 258, T DU AN [RI AR B 2780 25 (] o3 A i35 5)
R

IR AR ZS A% R ok, BGRB8 AL FBIFE 1~10 Z [7], Shannon-Weaver 2 Ff 1
FRB IO FITE 0~2.25 Z 0], EfE XA R FEMOEIT . &L WRIL. JCiLLA Gt e
A M DX DL K B R MR X, X S XS A R R R A X E R — A 6 UL I,
Shannon-Weaver &8 80— 7E 1.6 A I, FE AW ST HEIN | H5 it A0 by S B0y IR
RRAEL DX 32 A HRAE DN ) I8 25 DX L3S 18 v L ) DA R 1 A b s L R A3 %) e S L X
R A A N 5 E— M AE S VLT, Shannon-Weaver J8 80— M 7E 1.2 UL |, FEAEGIZER
ST LT AREE . BRI, MR SO RE TS ) SR X 22 o T HanT 23 J] LI 4
X, FEHPEER Z N SR R, AR AT, 2RI RRRERRIEA , FE
S FEVETE T B I, AR AL ) S RRTR AR R PR SR B AR Ak

PR 500 22 R 18 23 (1A JR) 5 HB TR S EERZ T (/K $ Jmy HoAA B DI el Hezs[a) 4y
A ELA MR R b ) SR RIS Y 7] 22 S O RRAE . T3S S900a1 (410 RIE AL T radtE 1)
“ERIE” ARV I R, BT ORISR BT L . KSR A (A SR R
Y BH SR A 2R P ) A B 25 S AT R I ) RS, X R 5 AR R R e ik 1 R
At ey sE AR Y EOSON . A< P4 ) BEL AR AN BRSO, T B 1 R 4 W 2 P
PRAS a4 SR



13 S DI X FA R Y A AR B LX) S 19

(b) #xt =55

I 1
0.1

(c) *mprwmm

. 0.08

. 0.01

(d) s-wEftt

2.35461

0

B3 QI 4y XA T 2 AR HE RS AR S

Fig. 3 Spatial pattern of vegetation types diversity indices in Longitudinal Range-Gorge Region
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Fig. 6 Spatial variation of NPP and elevation in different directions
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Fig. 8 Multi-scale wavelet coherence analysis between elevation and NPP in different directions
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Ecological Effects of Longitudinal Range—Gorge Land Surface
Pattern and Its Regional Differentiation

PAN Tao', WU Shaohong'’, HE Daming’, DAI Erfu', LIU Yujie'
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. Institute of Tibetan Plateau Research, Beijing 100085, China;

3. Asian International Rivers Center, Yunnan University, Kunming 650091, China)

Abstract: The land surface pattern of Longitudinal Range-Gorge Region with towering
mountains and deep valleys arranged vertically side by side has significant effects on physical
environments and eco-geographical differentiation in Southwest China. Based on 1:50,000
DEM data, monthly meteorological and hydrological records, NDVI and NPP derived from
MOD13 and MOD17, together with 1:1,000,000 vegetation types map, we select surface
atmospheric water vapor content, precipitation, aridity/humidity index, and surface runoff as
water indices; air temperature and accumulated temperature as temperature indices, and solar
radiation as a heat index to study the hydrothermal pattern, regional differentiation of
ecosystem structure and function and main influencing factors. The ANUSPLIN model,
wavelet analysis, GIS spatial analysis and landscape pattern analysis were used to reveal the
effects of land surface pattern on eco-geographical regional differentiation. Results show that
the water, temperature and heat have significant differences along the latitudinal direction
with intermittent difference and longitudinal direction with continuous extension, which
reflects the special "corridor-barrier" effect of longitudinal range-gorge terrain, in which the
vertical mountain and valleys on the surface of natural material and energy transport mainly
showed significant north-south corridor and diffusion effects and the role of east-west barrier
and barrier effect. The longitudinal range-gorge terrain also have important impacts on the
spatial pattern of vegetation landscape diversity, ecosystem structure and function, which is
the main influencing factor affecing the spatial distribution of vegetation landscape diversity
and ecosystems pattern. Wavelet variance analysis reflects the spatial anisotropy of
environmental factors as well as NDVI and NPP. The wavelet coherence reveals the spatial
distribution of NDVI and NPP influencing factors, and also the quantitative degree of control.
Conclusions believe that the longitudinal range-gorge land surface pattern is the main
influencing factor of the eco-geographical elements. Under the interaction of the zonality law
and the non-zonality "corridor-barrier" effects, the spatial differentiation formed in the
eco-geographical system.

Key words: Southwest China; Longitudinal Range-Gorge Region (LRGR); "corridor-barrier"
effect; eco-geographical region; spatial differentiation



