29 24 4 409 ~416 T
2011 7 H

i # % )
JOURNAL OF MOUNTAIN SCIENCE

Vol. 29, No. 4 ppd09 ~416
July,2011

XEHRS: 1008 -2786 - (2011)4 —409 -08

L 3th 755 65 FEE R R EE W SR B

WM (] ) ARTE

BRE, BHE, AR
(RMIFHAE Hell T2, 50 LA 650092;
FHIKS PR S A A S T AR, 70 LY 650092)

B OE:REE- G 23 WEE, IMEAEEERETET BRE ASCIREER 2 H R KRB
B, BRAR KA R d R B AL IS LR PG LA B 5 L 25 1) 0 D SEE A, 22958 3 R AR AR AR W i B2k
P HEMEBEAR . YIRS IR S L AR AR A Yy o A U R R A BN B AR S, A B T IERRIA UL
i = 2 M LA A B R B B BORYE, S IATR L A My SR R A A LR I LA R, RV RSB IR

KR : R \LBRAR; A Y SRR s B R I Bk
HEFHES: Q48 XEkARIRES: A

S SR 0 X B AT R B 7 ) 2
[ 7= 22 , 2B T REE 1L 1 4R R0 R 22 0 AR AT R AR
9 B RAIASCRIREAS B, B PR T s 2 AR M L
R RSN, EEER IR E K R
8 AERE IR A RTE S R, B
G, MEEA LM S EIROFRPSIAT
“=4E " (the three dimensional zonalit ) fi) #E
&L IFRI T U= R A bRl 2RR B AR H 3 2 [R] 43
= AR R R R
$=AW,],G) (1)
B, AT — A Hh 2 ) B SRR (S ) , R LS
ALRBCE W (W) EERBE W () MEE
TALHBOEW (C) =F W R, XA R,
R—NMEHRNER, BAER=ATE(W,],6)
FECREZMERFRENEG S, HBRHPFFRK
-, B A ORMER R X e R KA A
WA, SR, Z4EHbHr PR B = 4L 45 4 2 B A b 38 3R
B WAFTE , S H IR A #5581 — B

ML A 25 2R G P 2 8 4 A 0 o B A B SRR
LLy s B B ORE L, R — 2 BT OB TE A - Rk
SRGEMESE PSR, BEE 2 RIFHELM
LIRBEABEABIITH T IZ T RERRZREN, 2
BREX IR BE X RS R AR YR FAE N
B IRITHiAs Ry AT T KRB ST, BT I 45 R R BT
FEOT ¥ BRBORE B A 25, B BT 5T I 22 B K iR
UL bt 22 4 BE ) AR A T 7 A i 7K P25 ) s BE X R I
BRARMRREY T IR, RAOW KB h T
TEARAR AT 7= A B 7K B850 A B9 AR T (LA
FIERHEMESRRENEYREETNNER. &
R BRARG A BE 9 = KK X 4 2 1L DX 3R, % 1
3 b T FE AR AT 5 R K AR AR A IR AL
M B FREE R ES R EY R SEY AN
A2 FAETTRRFS, 78 LA R 4K = B Rk )
B VLTSI R oA SRS L e BR AR AR S R Bk A B
MBRAEH R BERRAME, R RBsT

178 H HA ( Received date) ;2011 -02 - 07 ; 2[5 A I ( Accepted) : 2011 -05 - 03,

E &0 B (Foundation item) : MK HAB# A4 F SIH (V0933604 40872118) MABEH HHFEERW L ABHRES ZHEREREH
2009 FEE ST H , M E BB R E AT H (207102) %8, [ State Key Program of National Natural Science of China ( Grant No.
U0933604, 40872118) ; The Grant from Candidates of Young and Middle Aged Academic Leader of Yunnan Province; Key program of science

and technology development of Yunnan Province in 2009 ; Key program of Chinese Ministry of Education’(207102). ]

{EZ & 11 (Biography) : BIRE (1963 - ), 3, DUE , BIbH RN A ML, AWM AEEER, LA, EEAEHEESXEFRHR.
[ Ming Qingzhong (1963 — ), Doctor, Professor, and doctoral supervisor. Engaged in Geography and Regional Sciences. ] E ~ mail;

mingqz2513@ sina. com



410 W # % % 29 %

W BRARE S R G YR 547 850 Tk R R
SHIEH T Z B R, X 1562 MOl B |
LRI ESREN R MRS BT B
BHRlk A 7= AR AT A BRI B X,

1 ZAEYBEMAE RIS RS

T, R L 3 755 6 8 280 I 23 X 1 L 3t 2 Y by
PRI EEE R7EXT LAY SE . RS AR
HER TR HH L RER RBERRC ', &
PR B it o A= 0 BB ) S, 0 85% WA Ak gy
BEPEFANE . XF MDA K
RN, FEA=NTHY: —REER XEHLEKAR
BESEG N B A ' A R RO BOR s (6] 4
AR RO I S HRMBRIL IR B4 S EK,
P R R B A S TR E MO 54 SR RSIR
e gk, —REASFRENE L FRESRSE
RIS RSB R A= 5 E T
RIMERR, IR AR TR L B R AR
W, =R EYBIEN VAN, IR
it AE BRI AR S R B IR AR R A
A 7 BB TEAROIR 5 00 T 47 R RE R 4% e A A
SERYEFHEY R TEFREHNE, HE
BERAEHEYRERSEAHMESEY =&,
A7 I KT R R AR I

BRI R AE Y B BFST R Ebermeryer T 1876
FERRVER LA EFEFANBHERERAME
BYUE. 20 4t 50 SERA M, A E R EREE
MWAEYRBIR, A7 BB (1BP) filA
549E iR (MAB) 3 T, BF R T sk £ FE 5%
AR B A W B AR T ) B L R B TR 40 A AL
B AEBA SRR F Y REE SR Z AR
REMGETHRAEYE M EY SR, AR
B RGBARI P E RS — 3 T Y2
A= IBR. tHREENFRRED A X
MRS 16 F 20 48 60 4FAX, ZE BRI, Lh FI BT 9
Virelles 711 , % E i) Meathop AAF1-5], FHHERY Sol-
ling TR0 F1 3w S8 09 AR R, A R AEJL E R EE
WE I ARAE DR TE T RIS AHBETT IR . TE S BRARILBFST
o, EARBR S — H R AR ER L™ T,

HAFKEYE= A RREESBH, HE
RIERE, ZXHE(I9B) HEMBEANRENEAT
IBP $ 18] 4 W A 7= B Wl 5 I P AR . Bt

20 80 4E{UH0, 230 (1973) (AT & (1979) (2RS¥
WR(1979) JE53KE (1980) 45243 e o X 0 /&5 LI WG &+
MR IR B AR A2 KR R R
HA=H#AT THR"S S EERMEERE F,
B RAE wo o ] 3 B R R A W A ¢ SR
TTLEHR. FEsE" HREFANEY R
RS — A P= A7 TR, A R
HRMEY BN I HT TR, EESRER
BB SRR A8 5 AT ) MBI T R B A A
FERE ROB R ANAZ A A B 120 0 N A e S5 B A A
FREEIE BEAT B0 A2 K AL AR FIAE W0 B 40 A5 48 JR) A
T Hh A SRR RER SR T
Xt FRARAE PR A = S ISR

2 BRARAEYIE KA IR O B

i BB AR GIS ZF B, vl LU E K43
KIBERREMRENFRARED RS54, HE
HRICAEARMSUE T N B EE A A A
2, a0 2 B o TET 48 ORI AR W1k 2 43 R AR R 2R
BRREMYCE R, B3 K PR SRRl R 5L
S RFAR ST EAR T N FI RS 4% 33 DL RS A
EFEINAESEF, TUS TEEZNE BB —
EREIT . Lee %18 BY B L 0 TE 45 XF Land
Mt B 8EH TR IE , 3 H 4 PG &8 Hiroshima Hi [X 2R bk
HETARAERE, FHREY R 5 IH — A
(NDVI) B4y SAEGAR B DVI) Z M FFELRH LR,
AR5 NDVI ARG R JCH 0. 85, H AAE A fnds nt
ek S DVI BRI R ES 54 - 0. 83 F10. 80, 1
B RS HI M 143 vhm® HAFH 135 v
hm® JEM AR 121 vhm??

FIRAEYE S &R E W% R B (BEF, Bio-
mass Expansion Factor) #1718, FHLYBHRE
HF BEF B PIEFLLIZE AL RN BED, B
Bl ZERFMR BEYR . %7 B4 IBP X
TR, EREFXRRENBHEYRNER KL
H V-3 09 BEF {8 F 3R AR 25 YO AT SR L A 2R 4K
BEBRAMERBESRE, ZrhRE s ER
HRERETELMMEYBRSEREBNELA
BRI HRERATREERRANEREREEE
HEAEYREERE .

TRRH, ERRRB MRS R S5 K64
TRHE (BEF) AR, T A2 B B ARk 37 3t A



543

BIDKE., %« L BB BE SRR A MU TR BE BN B 72 ( 1) < BFST 7 411

REE MR SRR ML, Bk, REHF%
SE KB B — R -3 B R F B R R
BB T, LR b 5 K X R B 2R A
YR, #F-LHREN, RO MBEEGR®RT
AREE L AR IR RIS R E L, B
I, AT DAME R B F B R 8, AR R BEF W% 4k
B, FIEEREEER BEF 5HAMF() X ER
wmE

BEF =ax™* (3)
KF a b BHRTFOMEE, R, XFEREN
TSGR RS BEF ([ S5 ¥ R Z RIE % R HE
BB R R W R IR 5 2 PRl o), 7776/
)R8 T 1) L, B S LA S B e A b 1 2 ) X 4
RHIR B #4 (Scaling-up) , WELE UL, it bk, A
BEF MG EXIR (R ER) RENFERED R,
S—FEIEZET M ABSRkER BEF 5
MM RZEMER, B

BEF=a+% (4)

AP o b RHER. LM BB KK (RBHH,),
BEF #aEEH ao MBR/INGF(ShEHK) , BEF 18
Ko BIFERH, X — RN LR LY
RAK (Allometry) 3ifs, & A F L F BT A W B
B, BRI H T PR ) S se Bl
AT ) X IR B ROBE 56 #8 , M T O HE 8 IX 3,
REMHRMED R T HIS MM GBI,
WHEE X BHEAE BT E S BEUR L, £F
AR EBERREY BN T BRI “RBEH T
JER AL 7

R Y EHERE T (BEF) W& X, —Fbks
HIEYR y T LIE S B AR E N o ETE «
FFT X BB B F (BEF ) #7615 2, BP

y=4A +x+ BEF (5)

ST, BEF R— AR, ik, NEiS
P ERE S BEF 5SHBRMX R AR AT, i
BT A A BRI RIS RO B — Rk Ry
R, LB X A 4R 06 5L R B (5 4%) |
FEERDHIRHIT. EHAFEHA/DE RBIESR
MWERED, BB L, XK AR
K EEYRALRAR(6)FxR, B

m n &
Y=33 YA, *BEF, xx, (6)
i=1=1i=1

AP VAR DR EEYER, i 25N
%[Z \ﬂﬂﬁ‘[g&ﬁmg&;Am\BEFiﬂ \x,ﬂﬁﬁﬂﬁ% i ﬁIZ\

B MALR RS | ISR R S E R A
BEF,m,n F k435008 X | #6758 505
&,

AR GERBTHFIE i FEE SR
TXEYEREMW, Bk, ARG RALR
(6) , KIBHMHAYEMIH B E6) MTLUBES
HE B AR(7) M (8), kR, AKX (7)
(8) RRHEHMEY BB FBEHEFESENR

Y= 34, %x «BEF (7)
Y=A % x % BEF (8)
AF Y Ax M BEF BRI ELEMEBEYE AH
M EEVFHERE MR 8B H T ;4 Vi, x
M BEF 3 I R 5 — AR RIS | AaEBEHR,
BRERRE FHERBREIMNABRER T, Ht
UL, REFMAEAR(S) fi(6), 5LaT LA i A% IR
HEATOR P B AR A& B B S 355 AR o
#9 BEF {H, + 43 77 (B 1 0 b - 30 1 S — Rk Y
HIAEY R, TR M5 HMREEE XHNER
(IR HE THRR RHE FRES) P,

3 HWEfFEER

XoF L1 S SRR A 25 2R G0 A 0 R R U v A A
PEATE BBISE , bR T O T MR A B, — B
PR X USRI 25 0 25 (R 588, — RF 52T
EFMESRENLBI R AEPEE., 265
W TR XS 1: 10 TEFMEE (455 .8 -47
-126) . AEMOCHEAHE B R MK ER
R E B , R EER FA T & L3 iE B #4T%
B RS B e e LR BB, RS T A AR SR
{8, AT I RB I, R E T AN =4
W B 500 i F2 S5 (TIN, based on triangulated irreg-
ular network DEM) , ¥ B 5% X 35, DEM BiBI £ B g
IBBE I ) B A Ry AT 25 [ 40T B R b B8R o
R R X8, 2004 - 12 - 12TM B2 58, Rt T
E T R IEITEEHR 900 km, TM R IEFIL
X (¥4 >3 000 m) WEI RN RO XS TN
10% , BHULHIABFFR X 1: 10 J7$F B R Rt
BSHITES U EME A — b B AT E
Ko RABIPEZERHEM 30 m x30 m BITK
AMES . BT ERE S R B RE S
BEHERR KRR LR S HE,

1E arcview3. 2 B 4, At G A KB L5



412 I e % 29 %

B2 5 N7 B 2 B, A A 22 1) 4 A i
Bk (spatial analyst) G831+ DI EE P R 2 KIL B 483, 4
A R L & A4 T & R AP B 7 19 20 7R
oo

FEREATEF SN 2 AR Z 8, A7 4 MR BF 5 X
BB RE R BT BR A [R ) 9 B RFAE , HE AT
PIEREM(RD .

4 AP GE Ik

R P G P A IR A B, B
RAETRITHBUET I, 15 GIS AR THA
BT R RUAAR AR 7 B, SRIBUA R BR bk 2
B R HA BRI 2 W 2015 B, AR e v H oA i
AR BAGEI B E, X A 54
FE A FHTE B 2 (6] A0 56 6 R FEAT 404, O o
FMEYE - Y PR E—E Y RER N
e, BT M BR AR A 25 R G W 7 A ) R RE W R I A
B E o A

BPShEA I E] 2007 - 11, A D EE A
EHRKEN BRI G R ECRRHE, &
FOZH X B 0T | LUR T 6] 25 3 B 25 BF 5 DX S 2R K
BRI RN, B8 1 B 05T DR Ik el & 7

P[] %% — AR BPAMA AL PR AR . VAR T R FIRE A R L
BB T REMEE , M R 25T B A 7 B A 3
RIABAETT , HET7 4 20 m x20 m, XTHEDT R EE
BRI B MBI B R AT TR BN HF B AR R, 3
ORI N T RIS A (R 2) . ERER
B b, % TM 28 b BT B AR SR B 60 S s 3%

ABF P HEMRBPREN G TSE(ZHH
FRY T BOBRAR AT 2 , HE BRMR A o BRAMH J B R 25
KRB RANRAL, o [HH FRAEE TR HFHE
BRI LRGE T HR R LA, B EARZ I
R B R AR5 B R SO AR A R A bR 213 S %
AR, anEr Ak, B ARSE . BRI EMZME
R T PBARF SON, — BRI bR A3, 28 A BR PR 8
A,

FRARISTY (forest type) RARARIF R FEA AL,
B MK AL B4 AR [R) R bk, 2H A R AR AR AL
—ERAREEL, i TR R ], 407 b 2R
B EE A ARG PR3 A 7 ) B S A A R B
AN o FRARREY LA S BhOR fr 4 , I = B AA
MORER A,

SR IEELR, HEDT KRR
RENR—REFGE, MEEH, FRAKE (B
FRAK) ) oy T BB R R AR ME AR M 51 g — A

R1 BEFUFEFHFERRBABBERIFME(T™ S,4,3 KER)

Table 1 Image analysis of the remote sensing data of the major vegetation types in Meili snow mountain region
KR [ TR BUERFAE B
Type Color Shape Texture Elevation
A FHRaE AN TR SRR (1R >2 500 m | A
B E-3ih BE'N SEARIERSR LA <3500 m WA 575
C %38 BEN SRR, AR <3 500 m 1 FRE
D a2 gii) % /PER SRR AR E <2 800 m £ H 4 TR
E B&E, EEIRVN SRR AR E rEs
F g 3i) Bk @i NAREAR AR >2 400 m
G Bae R SRR IAEE 2
H /i EAR /R SRR AR <2700 m
1 RAE /LR SRR ARAE rrEst
J - AR S H R MR RN >2 500 m
K REA PR A HRAE LA
L B FoR SRR, AR 8 J"AF >3 200 m FEEEYE
M Wikt R SERERR, AR AT 2 000 m G

ABKEMR . ZHM (Fir forests and Spruce) ;B Z B#4 . 55 LI #4 #K ( Pinus yunnanensis and densata) ; G 42 1| #A % ( Pinus armandi) ; D ##% #
( Douglas fir) ; E BE2Ak (Oak forest) ;F £ R 384K ( Mixed broadleaf-conifer forest) ;G A M (Shrub). H flij#1( Arbovitae) ;T A M (Shrub) ;J ¥
AWM (Shrub) ;K 7KE (Snow) ; L tI4E B A% (Shadow and rock) ;M 3 ( River)
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High Gradient Effects of Forest Biomass Energy in Mountainous
Region ( | ) : Research Methods

MING Qingzhong, GUO Shurong,JIAO Yuanmei

( Tourist and Geography College of Yunnan Normal University ,Kunming 650092, China ;
Yunnan Provincial Key Laboratory of Plateau Geographical Process and Environmental Change, Yunnan Normal University , Kunming 650092 , China)

Abstract: China is a mountainous nation with two-thirds mountainous areas. Owing to the vertical difference,
mountains have obvious high gradient effects on natural and cultural phenomena, as well as forest and its biomass
energy. This paper took Meili Snow Mountain in northwestern Yunnan as the object, use forest biomass and produc-
tivity, Geographic Information System, and biogeographic statistics methods, established a research model of moun-
tain high gradient effects on forest biomass energy. This can be used to understand the high gradient effects of three

dimensional physiognomy and the distributing pattern, and then to use and make a better residential environment.

Key words: effect of high gradient ;mountainous forest;biomass energy ;research method
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