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T E R T R S P R TP i
FEAAE A (7 (X)), 2 s i RE o A e 4 T i
X, 4= X B AR 176.08 %10 km?, HoiP 457 52 4 a%
B BR R 25704 T A 41.3% (SN, 2003); [X. 4
A AL ) R ™ i, A8 DX A Ak L
H7 AR S R TR Y 30%~40%(F 1)

ER/378 AN DN ST g D=9 1Py el
% A 0 R A D A Ak -5 o 5 BR B
BRAMKKR LISEH A, 5 ZRE AL
ARIK—7i F BT A K S 5 A AN & B 1 i
X, A AL AR R %, R 280 X TG A Ak s e
WA AL B DL LA B 2 RN T
10% , A=A IRBEHAT 5 5N VU P4 R L a3 A s
TS A b DX g B R SROUL & B b X, A A ™
R DL A AL A H 2 BT 30% 5 5
PR R AL R o0 Hh X A AR AR AR TR A 2
6], 58 5 DA Ak 4 3t 1 AR 7 2 FE 10%~30%
Z )5 BEAN, H LR B DX AR Ak 1) i A DX (FE
FRTEE, 2002), Q) W HTREHL X+ HEGE IR =, v
W AU AN A AR ZE , NP st . H R
T BRI T | KR R R A5 N 53 311 5 B0 1

Yim B HA:2013-10; 1EiTHHEA.2013-12,
EL£W B HE QAR ELTH (41001278),

FESES P95

SCRAFRIRED : A

BN, Ak A A K BRI 3 R
VR STRs H IX - AR I A RS , A1 AL IE
VT 28 Sy 2 AE D7 0 A R B e D XK R R
Z e B P B R e R AR [ (R 75 74, 2006),
P BH G E 2 B S AT RS R R . TR
SR T M A 2 B R A AR
B [T R AR AR SR I MR R
WK R HE BRI SR L X A TR LR
HH, DU A BB R SCR , Ak S 1R 4
B RIRPRORA S5 A S TR, sm AR O, R
T A M A IR BT E st 5 X 3K 5 3Bl
h7e

e 553 ) e 30 e A 35 DRI S A 214 T e B 2 SR £
WFREIA A (ZEBH IR AR, 2002) , KAtk 2735 73 i A 74
AT AL RS T 5t I A S AT
e R N5 25 25 AR HE X A AR IR A e
11 TS, I 2l s H A ik sh L .
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Tab.1 Areas and proportions of different rocky desertification types in Karst area of Guizhou during 1986-2000

A1 B R JTohEAL OB RO hEOE SBEATHME RO B 2 AL

19864F T FVkm® 38527.42 32089.88 23618.23 13001.4 2191.04 19.13 38829.80
i He/% 35.20 29.32 21.58 11.88 2.00 0.02 35.48

19954F  Mif/km® 38260.66 32623.36 22950.51 13378.79 2214.66 19.12 38563.08
i /% 34.96 29.81 20.97 12.22 2.02 0.02 35.23

20004F [ BYkm’ 3872533 31818.67 23695.15 12985.68 2203.02 19.26 38903.11
i L% 35.38 29.07 21.65 11.86 2.01 0.02 35.55

T AR R =R L Al A R B+ R R R ) (5 ] A B, 2009).

2 EEHITIERE

2.1 AELHHRH IR 5= EHTF IR

TE WS TR Mo ARAUE 9 5 1T, AR 38 Davis 1 Ground
it 1A v ST e DX b BT R BT R e TR
UL, B N R T E TR A R e
K AL 9 (1 268545, 1983; i E R B h FE A
SR P ) H 22 23, 1981),

TEJG SR A PR, 2 M TR 1 1 5%
M), W S T A 22 5 [ 14y, AS [ [ v 37 o
ST LA N FE—L , t BRAAE ] 5 AF 0 A A
W 34 R b 30 A7 1 B CR AR AR, 2000; ARARAE A,
1995; A fliit: 1985), H-WFFT T 45 FSHu 50 10 T8 1l i
H1 3 2 (Song et al, 2004; RAIHX, 1997; KIkAE
25, 2003; RERR T7, 1994); 41 T IR RS e & B L
FR(T 34555, 1983), /M T W8 Hrh b X frg 7 ot
SHRIE (GRS, 1993; 2541 BE4%, 1994),,

FEVE TR A S R G J7 T, 5= 1B 5 T e iy Ry
b DX A 25 FR SR 53R R B s %o LA 9 T
X W TR b DX M B R S S AR AE R R G2
A AR ARG S NG S BEAE RS
T TR T RGMETE, I WS 2 i S (f] I 2 4%,
2001; 78 4, 1993, 2001; & 2, 2006; 7K Bk 21 4,
2012),
22 AELESRERIBE

A A A YK SR BT I, 2 TN
T VR S R () A 58 0 %, X ST R AR AR 11 Ay
RUHLR S5 DB S AT T REMIT,
FEER T A A L A B B SRR 5 A A e ek
T F R (B E 8, 1989; 45FHE, 1997, 2003),

S IRIR, R T % R AR B A B AR Ak R
LR DA R R R R A AT (AR A, 2003a;
R A, 2000; Bk 2255, 2001; M EE K45, 1998),

X IR b P 8 S AR AR P A Ao i R i R R (A
JPAE, 2003a; My EE K S 1998) A1 N K &2 B BE G+
SEPR AL M R (E A4, 2003b; BLIESE, 2008) ik iR
R A B i 5 AR B R A D AT TSR (1
d7 45, 1998, 2002; P 7k 244 2002; T 7 4,
1999; # JH: K 4, 2005), Jf 2180 H o 1 1Y 7 v R
RS AR TR A BT IR AL AR S R AR b S
KA EEAE T HE R C R (E B IR, 2008; 1
A5, 1994; R4, 2000, 2007) .
23 AEAFEIERREE

AHOGFR) 23 (A% SRR 98 2 B SO T A fn ) 7
S R, I H S 2R 2000 4F-f) Landsat TM 5%
BRI BALBUIRG B, 7R EERT RIS
BT R A AL A IR S HL A (4124, 2007; 5
KRS, 2009)

i, AE B 7* 4 (2002) A FH 2000 4 ) Landsat
TM AR5 G 1l 1T IR 2 5000 8 5% g B e A 4k
FREERI K 6 4554, Wk AALAE BLff 1%, S T
TR R S B A 25 R 8 122, A5 W T 5w
e BRI BUIR oA R R A FE A 5 BT
(R 1 ST T A AT A Y Bl ) R Eo R

52 ¥ 45 (2006a, 2006b) [l i F 2000 4= T™M
BE ST P A AR RS R AR AR B 7E
BE IR T, R R AH DG HT BB - 43br e 2 T Il A 4y
BT R A AR 8K Bl R - 647 43007, 57 T W
R AL B R RO 5 A R R AR Y
DUBRAE , 48 Hh A B = A 1 3 R R AN G B
NN TR Bl (50 52 %5 45, 2004, 2006a, 2006b; 35 F 75
22004), Bt B X B 255 40 B i — 2 B4R
2RI N6 A R b G A AR R R X R b ke
AU BE AT T M 5 AR A LR A TN 5 4
X (W 5235 45, 2006a, 2006b) , I X6F 15 745 1 AL 3
X Al & AU T L (B T2 T 45, 2008).
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24 AEAHETURRE

FEA A BN AR A K LR R 53 T 1, 2]

2 3] 3 ] Landsat TM %4 , $2 008 3] A AL 2 Y
F I BRI 45 0 22 B ) AR A RS L

Bian , F B K 5 (2009)F FH 1986 . 1995 ,2000 45
3 A A A | 38 2 ) o BT R RS I R
WEEAFH T SN A AL B 2 AR S R B2
ZE(2007) M3 1988 4F-F11 2004 4 TM 1% , 16 GIS Fl
FRAGSTAT 5ot Jm A 4 A S2 R e o 17
B R L X R 4 B () 0 b A AL 2 R
AR A J HROWAK SR B 23 ShASHRRAE , T BN B AR %
FCH I Z P S T E /7 A i X
BT B $ T A A R R i — s

o & 46 th, —J7 1, B 7 A5 0 XA AE L A
BALIY F AR AR T o — 7 I, NN G B & 0%
TSI T A+ o B R s A A R
P A R AL R R | R s R bR R R
I AR BRI R AV AR i R | A A e TR
Al AR 2 A T A b 3 AR A R (AR AT, 2007; F
5 Z A5, 2007; B24BRAE, 2008),

2.5 AIELIRBHHHIEH

TEA BEACIR ST ) s 7, FHARR R
) o B AR 9 kSR B MR, Gl A Ok A BT S AR B
DEM & B E AR o b 35 151, SR A AH I 1) -
A1 I EE A 1) R SRS A B4 B S A AR
ARBAEAEA AT, WL G AR R AP AN [  iE
LGN AN (] Hi 55 2 80 v 4% A AL R B T o 1 L
R e A [ AR PR R A AR A (B 5
45, 2004; ZE B EE4E, 2009; 2 KRS, 2009; REE T
4, 2002; KR SE, 2002),

HELZ R, ASCH 2 A58 AR 0 — B gk
WS, B IR T BOR TR AU I A, 2T
GG 2535 PR WF 58 A AL BUIR (S B 5 A
SCHRIZR I R (B W AE, 2004; $540 J7 55, 2004; 4%
A, 2007; AEFE T4, 2002).

e S b W R TN I [ES g T
AT —F AR 5T 5 I 2 0 #4430 18 0
Hi X FREE IR AL [ US54k 1], 2007; 2552 Tk, 1996; T
A, 2011), RGEWFIT T ORI FH/ - 378 S5tk 0 )
iRl A bR A R AR ZS A RS 4R v ST
R X AP JE DGR g i, b [P0 e s e A
BIRBENEE , 7E N DKM KRR ST ik
IR Ak Hb 7 SRR ) SRS © NI SR, A2t i A

SN IR A b R AR S (G2 AR, 2007,
T4, 2003; 275 4%, 2005, 2006) .
2.6 ARWIBEENEAREF*E

A VA e BRI Ay 3 A SR U R R I A AR
Ah2s A% Ry i e S At T A3 S, AR B B AR R
AR AR I — U

MEFH IR R &, F 22 Al ] Landsat TM/
ETM 5244, i ik AAILAE i P as H AL PR i
BUA A B (B 75 55, 2006a, 2006b; T 4 1E5%,
2007; & R AKAE, 2009; BEFE T 4E, 2002); 7648 fL AR
W3 I, 2Bk P SO 7 A8 A0 )12 , RIVAR 4 2
2 3 938 AL, LR AR A9 AR TR (1 ik
4, 2009; T 2 4%, 2007); A8 AL FR I AY sp B = 4R
H17E 1986-2000 4F 22 [1] (1 ¢ 7K 5%, 2009; 2% 7k 5,
2007; T 5 2 4, 2007; B4 BEAE, 2008), LYK
B, A AR R I A O Rl it 4, A
AR Bt ) B PN 3 B A AR A AR A AR

3 AR EE R

MR HTRE TR A BB B AR I
TARKBIEE ABBAFAE LT LA A 53R .

(1) XA AR 2 o) 4 ey B BRI 4 22 it
A AL R TR BT R A BALIUIRE
Sy — BEsH ] N B &5 5T R ST , s bR S £
B 5 AR AR R A T BN A A0, AN TR A
A AL A AR R A

(2) 1 A Ak i B A I 7 T, 32 AR R AL
ik AT i A 7 A B R e 22 A sk A =22 1] g e
Fb , A BEAE — N3 S A s (1] B P B st 25 L )it
e o A2 3 JEBCH VR 1 FR ) (32 22 ] Landsat
TM/ETM 3% 18), A2 4k WF 5 (%) i B 32 22 48 b 4E
1986-2000 4 (1] , B SR 7F A1 A2 (1A% J5y 77 TR HRUAS
TARK A e ABASH] T4 7R B A I ] RUBE F AR
. CAEMIIEEVT, 1980 4F LA, B A FE 28 55 R
MO, N 2RI B0 A 1AL A R I R 5 1980 4F:
VUG LE , £E7E 0 3 R R (AR AE, 2007) 5 1995 4F
] 5 St A= AR RIS B LU, A2
TG S AR A 5 T A AR K X . PRI,
1986 4 LA A1 2000 4F- LUK , 24 58 A1 Bk i A
U PR AN T Z A0 PR A B 2R B

(3) XA AR AT R AR T SR DR 25 I )
EIR IS R N Uy =R 2 O NS 17 - N U E S B
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AW SRR AT B TR T I TR S G ik
SR 3, AN i HR S B 25 (B 7 R 7 A9 2 ] 2
T s $A T BUAICHEA T Y A SCEER et ik
FARZERAYE T AIIC S o (R , R0 A B AT e
Z A A AL BRI , PR AR A AL IE 5 5 1
JE A7 AL A SR S AL i

PRI , 0o v ] Y e e 30 e 41 ERAR O BE ST, A
W B — AP TN A TR A B 2 I T vk, R A
KA P o) LT B4, DIt A A i 7
PILEIERS

4 FTUEHCE TR TR 7% < T
ST

4.1 HENESHAENHFR

W B AN A W AR 22, ke i T LA
VAR WIS < T 223 ] 43 B 000 SRl ) U A
AR T3 AR I T v e ] 43 3 1 S B U 1 e )
B35 4> M J5 5 (Coppin et al, 2004; Zhou et al,
2008),  H A9 A A 3 BRI T ik F2 R A
MU P AR A A I 7 35, T axX 2R 98 ik e
“TR A B[] 817 RUBE I 9 A% AE 9 5T (Coppin et al,
2004), %F TA B YE, HEESRAS A3 H 2
(] “ A2 A/ T AR B AT A A AT IR B
ME AR ARG A AL K& it 72

B P B A3 AT T E 9 1) e — A T 2 B[]
R R ARAAE S SR 5 A P A I [] Bt
PR T A 27284k, BB E A e X A AR e = A
1 F2(Coppin et al, 2004) , K L 7E 7R sh A #E
T EA L (0 XA 5 vk & 5 T R A ] )
R ARZS [ 50 BRI 3 B4 4 AVHRR 55 MODIS
1M & R R 1, AR A R T i e B[] I i AR b
AR R T HO6 A [ B B R A AEAS /2, 00
IR 2 BAR BR300 5 B FH A R4 7 R DX S
gl 578 1k (Dessay et al, 2004; Olsson et al, 2003) 1,
B2 4 b A 55 S R AR AL LT 1Y WF 59X (Liu et al,
2005; Southworth et al, 2002).,

Bt P A PR IR B AR B AR K A
A 1 23 1) 43 AR A B AR A A I 55 EL A v e ]
Gy HER I P HGE 3 ik AR S A R AT IR B AR AL
5, A A R B — A, Zhou AF (2008,
2008b)JE T S o HEE BGE AR TS T — &

AT AT BB PP BRI AT s, % e R AL L £
P 55 AR AR A B I N2 (R4S SR AT T 40 Hr
HOHNTT ASRE R AZIE S+ 55 A
I e S 1l 33 I R DB 251 B Y0 T R e ) B 4
B ARl e R B e 4 AT R AL T EL A B A
P, XA et RT LR A AR AR AT AT
J7 A 2R H
42 ETH S0 HRERBRBIBBNAENLEFHIT

ST

R T G R SR M PR, B T A A
AT, 0 T AR A S R S S Tl 6
RTINS AR KR AUN N @S R SR = iN)
23 4T WA B IR I T i | T b 40 R R B
I 00 VAR 3 030 AT VA P i — K

VT IL A48, i35 6T i 03I A B sk %
T SRR B R PR AR AR 9 i AR U, R R
1) A 32 SRR (1 5 R T I 855 A8 AL 25 4 Jmy IF 5
B H 3z N 205 8h (14 5% Wi Bk 7T BE (Zhou et al,
2008a, 2008b), 4% H|J2& 1995 12002 4F , 5 [F 5L 5
fif 25 T Wi 20 THE40 60-80 AF AR 4 5 43 B R WAL T2
E #5045 (CORONA , KH-7/KH-9 , ¥ 4y JK i K44, fii
74 38 JE B 25 W I ) IR B e G R ) 20 1H 22 60
G v

P e ST AR T 20 TH22 60 AR B3 TP 4
IR BRI A AL P 43 B 7, BERE
TR AR ) B A WA Ak Y AR AR B, DT AT
DU SE 3 Ml s A b & R i . il (BT
5% 1973-2006 4F [8] () A1 BEAL A 1 78, 72— 25 (]
BATTPN , DO £ oA 5 1, P B SRkt 28 i
AL R AL P R A e A
AL A M 3 — A LR A AL G (B 1),
A AT LB 38 R, FRATTT IR R A e R A
B FRAIRE

S RAATBALBIG RS W SRS
LIRSS 2

DA 2 W1, 2 1 Fh e AR G SRR e
A EAKS R G RS O RE R AT AR A ROk
AT R RS

(1) ZTFZIR ZI P PR s B, i
ST HAT BRI 25 o R A A0 AL RN BT O 1%
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Fig.1 Schematic diagram of rocky desertification temporal trajectory analysis

PEAT AT AR I U o B, AT LU i LI R
B (A A A AL, AT LA B A
ALY e e i e AR BE 3t mT L B K A i A
IR O e N 8 ¢ T DAY 0 S ) 1 12
MBI ST AT AL R I 2 AR LR , A R GE AR 7S £1
BAL R SR

(2) fEFEor BT A A I R A AL L, %
BT FLAR I A SCIN R Rl e 3 Pk i 7R A
MR JZ UL 4B 78 A BEAL B SRS BILR , SR AN ATE
eSS R ZR E B AFFE 07 T AN 2 o

(3) i XA BEARKS R i A B I Y E R
A, HAE AN SR BE S Sy DAL B S RN A 4 it
WL LR A7 A DX R PR R B TR
K
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Progress and prospect of Karst rocky desertification research in Southwest China

YAO Yonghui
(State Key Laboratory of Resource and Environmental Information System, Institute of Geographic Sciences and Natural
Resources Research, CAS, Beijing 100101, China)

Abstract: Karst rocky desertification is the third severe land degradation in China, following desertification in
the north and soil and water loss in the Loess Plateau. This paper reviewed the progress and problems in the stud-
ies of Karst rocky desertification, and proposed a new method, which is temporal trajectory analysis based on
high-resolution remote sensing data. At present, we have achieved great progress in the fields such as karst geol-
ogy and geomorphology, restoration and reconstruction of Karst ecosystem, spatial pattern and dynamic changes
of rocky desertification, evolution mechanism of karst rocky desertification as well as monitoring methods based
on remote sensing. However, there are still a number of problemsin the studies of evolutional process of karst
rocky desertification: (1) Current studies are mainly focusing on the spatial pattern of the rocky desertification
based on remote sensing data and have successfully described the degree of severity of land degradation, but few
of them are concerning the evolutional process of karst rocky desertification; (2) Most of the studies on the evo-
lutional mechanism of Karst rocky desertification are qualitative descriptions and few of them are quantitative
analyses; (3) The remote sensing monitoring methods normally are the double temporal variation detection meth-
od based on the "two time cycle" scales; only the information of "change/no change" or "what changes from
what" can be acquired. Therefore, a new method, temporal trajectory analysis based on middle/high resolution
remote sensing data, is introduced in this paper. This methodfocuses on "continuous" variations in a long time
scale, and it is concerning not only what has changed between two time points, but also "where" and "how" the
changes happened. By the temporal trajectory analysis method, the rocky desertification process in a long time
series can be investigated, and the development of rocky desertification can be quantitatively and spatially-
tracked, so that we can know where, how and why the rocky desertification has happened. Temporal trajectory
analysis method has advantages in discovering the evolutional process of rocky desertification. Moreover, quan-
titative analysis ofthe pattern, process and evolutional mechanism of Karst rocky desertification will be the trend
in the future.

Key words: Karst; rocky desertification; remote sensing; dynamic change; temporal trajectory analysis; South-

west China



