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Abstract

Yunnan-Guizhou Plateau is the core area of the rocky desertification in the Chinese southwest
karst regions. Previous studies are very limited to describe the process of rocky desertification
quantitatively. The vegetation resources are applied as the key indicators to quantitatively study
the degree of rocky desertification by many researchers. With the remote sensing datasets, pre-
vious methods are not competent to distinguish the detailed information of vegetation type, cov-
erage and patch fragmentation on a large scale. Our previous researches show that the technology
of unmanned aerial vehicle and the estimation software of fraction vegetation coverages and
patches could be accurately and rapidly to exploit vegetation resource information. In this project,
current distribution of vegetation resources in Yunnan-Guizhou Plateau will be clarified to reveal
the influence mechanism of the rocky desertification. The control factors of rocky desertification
distribution and the driving reasons of its dynamic changes will be explained by the data of terrain,
climate, population, economics and policy. In this way, current distribution of vegetation re-
sources in Yunnan-Guizhou Plateau will be provided, especially the grassland resources will be
updated. The finding of this research may have significant implications for resolving rocky deser-
tification. Furthermore, the results of this study will be the background information for the pro-
grams of restoring ecological environment and enriching local people in Yunnan-Guizhou Plateau.
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1. 518

i ] P e P SR S DX S T AR i K i piE gy, WHE . SN T TR Wi
Ak, EPAIPY)I 8 M4, AL 0.5 x 106 km? [1]. W HiRrHb SRR IEAS A F HoA 3R 268, B L2 3%
WL RBOANESE, AR I T R R R[] R, XK R A BRER Hh e s B AR
58, FECLFKEEIIG, FelRiL — MEL DR ASKES TS, & i i X A S R gk AR
AL, JYRAEVFZ IR T AR B RILR [2]. o, motm Ao 2. N
b, R BACTERZ R SR AN [3]. Ay ket X E IR AR, B IR A N 4k 1L T7
YDA R s s X K i 2% S B o 5 =K bR A el J 4] AR AR S, TR bR D R B A
REA ROMIRIR AU, SFEUKEBEAWRA, a5 kutd;. W, AR Z MR E, HimshiE
ANV AE P RA SIS IER, IR B YUK, B B & IR A i 7 22 42 [5]. BRIk, 75 BEINaExt = 5t
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i B DA A A SRS A MBI TT, 37 1% DR AE AR AL I DR, DT B S DR b ) 20 45 ot
2. Rk

Hh SRR B IR AL 5 2 R A AL IS R B v BRI BRI IR R [5], AR I B AR A IR AR A R
IR RER[6] [7]. MR HAES RGEM T, NS AEAE AR AL B 0 Tl , 6 M 4 BRI )
AR M R A A R g R E R A, Kk, A EER WU AR R e bR, TRLH
2050 5] B A YA SN 78 A A AR S M AL 1) o AR 2 2R ) 4 (PR RRAELAR 23 288) A Wt 9 e 4 T U 2 1) 40 A IR 1)
—FRE T, mmﬁ%ﬂzﬁi/}?”*@ﬂﬂ'zk%qjE’J%EMH?@&HF[8] T 73 RAL G 2R BIAS [F R A AR K A T
PR () BRI V& 2H s 5 ) 56 e e M U i v ks HHLE%W%@E%&E’JEWE AR BRI FI
AR5 DIRESE 2 M BT ST RS BE[9] o M o S LA . 25 RSRESR CURAEG J B E AR AN
AMGEHHAR I E 53 E, E?ﬂ:{ﬂJ%iﬂﬁﬁ*ﬁ%ﬂzikﬁwﬂE’J*/\EET FR[10], ReffE B RS REH
BUARAN DB AE SR A2 [11] o RIS, A B T2 Rl i ] DARHAEL A 55 FE AT K HIAR . SR | A
Hiy S [10] o REBR AR RBREAK f2 N\ 2R IE B el PR B AR L [RIVE F 3 B — iR A3 T A B A R AR 25 1) RE RBR:
WL R[12]o A AR D™ 5, REBE AR AR BRI 2 o 7R A FRRIE FErh, AR AAE Pt P LA [
B e FE[13]—#F, AR RIS Ak 5 A5 20 1Y) — Tl EE SR AR

YR B AR S BRSO 55 BT DR PR A R ) v A A B A U A AR R TV B
SN TTIRAEAE B I 25 e B, DRI of 187 P 8] DX 48 RUBE ) R 7 5 FEE VP AT T [14] o 38 I ARTE MR
R 76 A = B R FH o 40 9 SR 1B JEG2 %, (High Spatial Resolution Imagery, HSRI) R SZE ks 11 S i [ 14]
[15]. 1HJ2, @G AN BBt R Va /N, [FI SR I 52 1 T R AR, Rl = ARG RAEUD )
ot R B, SUIRE MO, MR AMAA R R A NG A 0 R U 23 e K
SARAEAZ T R BRI SEBRR L. 2400, H a8 S AMLE A (Unmanned Aerial Vehicle, UAV)IE & fi# i

E—IURM AR —J7 10, TNV R o] DAE A — R . PR, SRAEIS BT DAL CH#RAER “
SR BAT , ARUREEYE R 5, ARSI L mox I m BIFETTAE, fAidnAE
PRI I & 7, R nTRARE MUK TSR LK, JLEK, ERE RS LR &2
REIR AR AR T I 73 7] 73 1% 2% (Spatial Resolution, SR), #HECALGER) “HET7 7 VENHME T RA AP FRIEME.

BT, FFAHEYE S A BN R LHBE B O Z 2] T AR 535 0E 5] [11] [16]. SRT7E R Bk th
Xz 53 e B A F JE AMUMAAEEAR ST RIS AR R T2 U5 70 A1 IR S 0] A A gk 2 52 v (R 0 7 14 8 s
DRI, ) FHORS 4R 525 40 A1 5 B8 s A s S22k, IR0 i Howr A B AR i PE -], A LR =
77 TH] ) E

1) $HEE TR TR T . AN U IR F TG AN SR M 5 T0 I i 2R T A5 0 S Btk ave 4 il L
HE ST F W R b X A A X 38T A MLV RO A SR B R 25 L DR 1 B2 At 9 o

2) AW T HA R o SR b XA B 0 RS S (E B AR ARG 70 DS 25 BEANBE BB E), v R
iy DX AR DX A IOIR M M I Sy AT SR B ST 07, BETRFS . A R0 A AR A A 0 A A
HIERIVE .

3) ATUH IRHU 2 Bt iy SR RS B, R AR A TR TR, TR “BRERE LgRK, NEE
Gl P E BRI R R AR TR, BRORP ARSI, SO NRIIAEFE. AT K.

3. BRFAEMR
3.1 EHABSAMR
BRI R o FERF AN TS T ifE . Aid, BRANEEERE L, HAK
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BRI IR 2R, AUKRSEAL G TR TE IR 5y 38, TR EFEZR RE N IR ), T BV 235869
ACIEAME R DX R NS A BRI [17]. I RBEE B S B RAM ek EM RAIKfE, T
BRI KA T B, WE RSN E K. NTHEM, By, TXR%D
8 PR SRR NI 1) 0 A5 A R B, IR BB BOR T R HR 9 24 4 IR A B it 1 — Fh B 1)@ 42 [18] . 14,
TR 3 S 1) 771 DAL G R 5 P R R A P 0 ACZE AL B 23 S TR B o A (191, 4 28 PR Tl IX R G i A X
(A A 1452 km?) 73 oKk Ad . Ve St ARt B, R ToAh 2B, LA 20 2545 B AR 1 88.42%,
Kappa REh 0.8547; [20]75 7 ji# e JA DL S5 L IX (T A 24024 1000 k) R 4348 ol K AL Ay e JE i pe €
SR EREEN . SRR AR R IO, R e IR B O T2%, Kappa 2% 0.6,

A BRAGEAL N T 58K e IR 22 A R b X R 2R 20 7 AT B4 45 SRR 22 [21] o MR 20 AT IR VL 22 SRR T AL A B A
T AE W Hh BE 22 (1) BIOMEL [22], & T A= W th BR L 2% 1) TEM [23]#1 CENTURY [24], #4 & % 1) MAPSS
[25]. BIOMES3 [26]#1 BIOME4 [27], VAJKHETAER R RIS EAL 1BIS [28]#1 LPJ [29], MAbLH
R EARIE K . T IS R B ER BT 43 RIE (30155 o (RIS, &t ) FH 43 287 St 72 B
T AR WP [31] [32], & MODIS ] MCD12 7= . B4 — R 2 MR 35 B 4N 25 A0 22 Fh #RHE
L o IR A 2 2R L 1) T [33]

A E 0 2= B e AR SIS A ) BT 1) &5 A D, BRI 9 22 2 M\ 4 [ R A R 0 (] R S X [34], 1% 45 R
SERT 2000 AFLAHT, PR E D) R 0 T 2 o R R A R T A AR

3.2. EREEMHEMR

TG o5 5 2 1 e RA ORI 25 & B S4B B R MR S KRR M AT IR, X XA
RGN RBE[35] [36]. %S H V2 N T FKAE IR b 1 e AL 70 [37] [38].

o RO 25 BE E 70 7 9 BT ML 2T, FLAE 20 20 70 SERWI A B R G IR T ko5
T 25 VE . 2 5 [39]44 FH B 7 A HL(Digital Camera, DC)ZRBUR th 5 7 545 T AW a6 1, (5 Bh— LB &
G M4 (0 Photoshop. ArcGIS. ENVI Al ERDAS £5), {i it 4 55 % (1 AR S s hnfag o, i, g
TvERfG[40]. EARIE I BCr AL SR 0l 55 2 L AR Sl 2 S 0 (8 . v, AN iz iR R R TN X
SR TE, X R IX 3T A8 AR RS IR I 55 5 30 A7 W N e 0 75 A B R BAG sE .  F BB IBRAS AT
TR 55 52 R TR i A1 Dy A A R L A i 47 SR AR AE R L Y T 21 A1 ik B oA A A D S0 P S ST 238 22 e [41 ] — AT
T, I IS S R A P 1 i B RE 2 5697 (Empirical Methods, EM) IR B 1 7% (Vegetation
Index, VI). filln, fEFERYE+IEIX[42], {81 Landsat TM 5 %ORMb S 7 kw6 7, A58 M AR[39], i
i 4 R Pk R ARE R LA T R 25 B s e A[43], A ERS-2 ff) ATSR-2 (Along Track Scanning Radiometer,
ATSR)##E 1 4 % E (555 nm. 670 nm. 870 nm A1 1630 nm) 4%k 1 £ % [1] V9 5 2RI 504 1% o 5 1+ T AR
BRI IR AR, IR R 4 ANB I 2V TR & B 0 Fme ol o 2 LU o S R 4R BBCE A 2. B EJL
Tt 28 0y A R b AR AR 52 DX 3 1) BT A/ R 5 T LA A 5 T 1 s T 45 TR R AR /N X LA
B RRE T 5 AR 00 8 FH T L Athtth [X B K DX M A R L B S A2 ARV 22 R, 3 35O e 6 N B
LB H 4072 7 B A S R A 5 P (R S PR R B R R R, B & DA 7 X AL 2 P . BT Y
HFREADT 40 F, Bildn, 13—1LAE#E 48 (Normalized Differential Vegetation Index, NDVI). 157
T 4% 184 (Enhanced Vegetation Index, EVI). & H fE 4% 15 % (Perpendicular Vegetation Index, PVI1). 3§77
T 1% 454 (Soil Adjusted Vegetation Index, SAVI)EE, Fir A IX LeAE 4 SR HCEAE AR A . PREERR ML A5 45 ds
BT IZ MR H[44] [45] [46]. MHLLERE, HEHEIREGRR —F B A7 G2 broR LR S0, T B R X3 R
FERAT SRR H AN TR B B A A okl . FR, — B KRS M B SR e N SR, R Rk
REREAE N —Fh] LA 31 5 22 1 X (03l FH 5 vk S A R FE . R ik, 7R 11 DX IS 0t i Bk i e
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BR BT R0, R9RE bl o 5 R R 15 20 8] B 5% S AR AR A LURS i AL

Bk, AEATR-FF L, BERORIER MR R AR, NRREd R ARG BRI G
FER I SEPR ARG o EAER, T AMIEAR IR DL I oK, AR MR8, i< TR
A2 Z N [47] [48] [49]. ZBARAMUBER A RUHR AR R B SN EAEA TR, SRE AT R IR Y
B BT TR S R T B HRFE -

3.3. EWEBIRMIE LR

Lt RO B L AT A 5 A 2 T 6 2 ) Bk R T 28 80 e 1 0 R R 2 [50] « AN [RI B R LA AN R g AR
RN 22 5, IR PR 2 BB UMK A DD RE AN FEBEER R GE P (1 /3 AT [51] 0 BEBRAR A
A R N R R 2 Bl B 858 70 A T 5 B0 P TR R 1Y) 1 SRV JE AN BB 9 8 A 25 T R A ARG T T )
[52], L™ L AR [53] ShW[5418 N K% B [52] 2 Fi IR 2 A T AT e 52 o AR R AU AR Ak 23 51 S
PEEER . B0H, DURANAEIREE 3 AT AR, FEER AN S G BN IFI AR . BRARE Z R
BB RGLE M, BB RFENRENE, WIS RGN TIPS %S /8 71[55].

MR A XA, BT AR S IRIE ST, e T S5 A L X A AR [56] . 7E L%
PERRT , NN TR 2 152 BIPREE, (73 A BB H 254 9K [57]. FIFAE b BEER AR bR I kA
BRI, T DA R A T SOURS SR SR 2 (R e 2R, IR AT LA B OR 5 L X AR N H D% 2 AT
G AR NFAT H[57].

34. BRUZEERRERERR

FEALFRAERRE R S PRI R et S A B A b, 32 NS A BRSBTS A
SAEABAE R BN, & RAE D, KR IRGL ™, BE KRS, T A=k, %
BRI AU SR E B S U [5] . W e S 2R AR B 26 A BRI ARG 10% 70 A4 [14], HBEE AT BN Y
TS AR S RRIE T 3 R [58] o KB PRI S0 AE W 1t it 2t [ SO 28 40 /K W i RR [60] R I, b AMEART R 25
fath by, SRPEEE. DAOSIRIGREREE B A A G 7T AT [58] .

AT, EMR TSNS, M MR R RE e N Mo 2R 25 A R i T ol v S o 7
TR, 2230 R AL R IR [4] [61]. A ATk 2 (IS o (R 7 3 T2 e 1ok 328 S s A R 1 T
ARG, RIS MBUIR, SRJ58E S0 7 i A A I SR BN AL [62] o 78 5t M 8 74 1 [X
WA BTN 6 NEH[63]. FIFHAHSR T BF20 8 K 22 70 B VA 43 Bt 532 SO T ) V8 B A A IR
R ] b o} 2 B Vs b SURE 7S BT T 2003~2005 4 FH 38 B AR PR A T 1 e b DX A Ak o A IR . R bR
AV S5 T- 2004~2005 4R i THI U £ 5 18 B AR A A . DA 2508 5 EOR 3%, B0 T 7 R v Ty
T A3 AR [64] o FR I T B AG S AR5 8 L X (1) 3 A AL SR AR AR A Ry e WS =5 ) 23 Bh A RFAE[65]
FIH 3 BAA AL £ H (1986, 1995, 2000 4F), & BhZSIRI T AEERHE RV, VR T St 48 A BRI
IR AR FE[66] 0 72T T KAk B FH 2R 3 43 B8 07 VE RN s el 5 A8 AN A A AR B IX Sk P TR AT T
SR

TEA BACIREN AL S AT T, £ B SRR R B AR et @d gt AN EAE . A
[ 344 P e RN AN ) 3 28 T v 35 G A AR SRS BT I L R, SR B IR AR IR 2 A A B2 i [62] [63];
T, ASCHEZR R E W RN — B RS, FER AT ER CRENSCEmE T, did
Gt o0 B 7 R e A AL 5 N SR R I R [62] [63]; AL, A — B0 78 M HL DG 2 10 £ B 4 )
o TR X PR B E AL [ B, RGERE AT T bR /B SR iR ik, iR Ak R A 2 E R B
[4] [67] [68]. TEKINEAR T NFTESIRAFEAKEZERIRENER , 15 H 4518 7E 2000~2010 4= H#AH], AK
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TEENIREGE | AEARERE, JFFRH —Fa] DU R 58 B S SEE S A AL i AR (SOI) [1]. 7 Ml
P 8 N 163 AN R uh i it AN B /K A0 i 48 AU A B AL R (4 TR RE AN 2 AR [14] - 45 AR LAY
25, AR e iy DX 3 AR AR A A FH B S K T R A7 X 3

4. ZRERE

AR B R R B RE VAR Z N DB A7, Rk E 00 1 2 Moa a2
BUR. i “CRPHEAMRIEE” o “HEHER o CAESRIKIT . CRIRT . CRRAGEIREL SELL
TR RN E R R A TRERSERE, WWBLHE 1 IR S 1y SR AN g2 TR e LAk 4%
LR T A AR B, BRI S AR A K R R [69] . AL, BAR AN SGE SR I AL
BEAT T AR EEE ], (BRI R A AR AN E 518 T R AR R U™, BORGBOR 5 i 2 AL VR B
BEFE[58]

i, mvrE R KA — AR R E R X, R RS 4, BETA I TE AL
PRGN I A 25 Z 4 b o B2 R e R AR SR IR A B SRR SO SR =, BRI 2 AT = 51
M DX JEHG TR AR R 79 5 T A BRI A A T R AR R B, PRI, SRS HER AR T-B
SOERERE R o BEMIERBRRE B2, J45 -6 2 YRR I 8] 7 A1 BERE, #8782 5t vy SR RELAE B U5 20 A1 A Bh 2
A AR T A% 0o 285 0 S REL A B R0 A AL RE AR PO A PR RE R AR 0T H 38 V1) 7 BEA R ) S B Ao
AR, AT W TR I R OSSR OR MR . T L, AR BT TR R A AR 2 B SR AR A BT
BURAIA AL AR A B AT 5 B R R R AR R AN L SR 3 3
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