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Abstract: On the basis of TM images and GIS, RS technology, basic database on rocky desertification in the northwest
Guangxi was built. The relationship between rocky desertification and related factors at different scales was analyzed, and
the spatial distribution pattern of rocky desertification and its difference between scales were explored by using multiple
stepwise regression analysis and redundancy analysis (RDA). The results showed that the influence of natural factors on the
distribution of rocky desertification was greater than that of the social factors, and the influence of human activity gradually
increased with increasing grade of rocky desertification. Decisive factor changed with scale in determining the spatial
distribution of rocky desertification. At the county scale soil types played a decisive role, for example, stony soil had most
contribution on rocky desertification. At the town scale, both landform and land use pattern were the most important factors.
The importance of impact factors in decreasing order was: montanic proportion > average elevation > bare rock land >
limestone soil > unutilized land > rocky soil. Extremely strong rocky desertification was caused by human activity at both
scales. Due to the scale difference of decisive factor in regulating the distribution of rocky desertification, it was necessary

to abide by the distribution pattern when deploying the tasks on recovery and control of rocky desertification.
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148 3 Fb I X 3 AE4T , 7E Areview3. 2 HiX) TM EIGCRER 432 [BEAE B, 56 A Ll Bl 5 , 746 LA £ #h A
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Table 1 Rock desertification of different soil in study area

AL Rocky AERER

£ Soil J3K Subtypes desertification area(km?)  Occurrence of rocky desertification( % )
£ JK 1 Limestone soil #E04 K 1 Brown limetone soil 1817.52 13.76
6 447K 1 Black limestone soil 58.9 25.76
15+ Rocky soil 15t + Rocky soil 396. 67 17.17
HE + Skeletal soil B ARt Siliceous rocky skeletal soil 219.76 10.85
FRMERLE + Acid skeletal soil 5.58 55.37
HAth, Other FRETHE Lateritic red soil 25.93 7.55
#1133 Red soil 104.03 4.51
WL Yellow-red soil 61.37 4.98
HHE Yellow soil 4.51 10.57
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BE L 500m /E 7 LB AR , e 11 > 500m AR ELf) A 1l Hu] . LA DEM 2Ll , 78 Arcgis8. 3 H ] zonal statistic
HAHIE IR . AL THEE B 2005 F4ETHF S E]

N
A
& f] Legend TR £ Soil type
C1 8% ARt W KE N ikt 0 et R
County Rocky soil Lake, reservoir Limestone soil Purple soil Lateritic red soil
2 kgL Wt et [ s B
Town Paddy soil Moisture soil Skeletal soil Red soil Yellow soil

1 HRX TS
Fig. 1 The soil types of study area
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EA( x10°hm*) | X5 V=B (Ji6) X6 £ 35 S (N) X7 EREF A (hm?) | X8 A& (k) . X9
AR (1) X10 AM#HE(AB) . X11 REABSIA(TE) XI12 RV AL (FAN) X13 ADEE(N/
km®) X14 B AT (JA) X15 58—k GDP( Ji7t) X16 B (hm®) . X17 Tl s ={E (J76) X18 A
BT S E(o6) JX19 A E AR Tk B2 E (6 km) .
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Table 2 Results of multiple stepwise regression of the effect of factors on rock desertification at the town scale

PAE ABKT )7 Equaton P W R
Dependent  Selected factors Sig. Adjusted R?
Y1 S2 H3 Y1 =0. 94652 - 0. 478 H3 0. 002 0.735
Y2 S2 H3 Y2 =1.00752 -0. 337H3 0. 000 0. 845
Y3 82 Y2 =0. 88652 0. 000 0.761
Y4 52 83 Y2 =0.74882 +0. 42253 0. 000 0.943
Y5 G3 I3 X5 Y5 =0.720G3 +0. 598L7 - 0. 409X5 0. 000 0.943
Y6 S2 X6 Y6 =0. 87852 +0. 323X6 0. 000 0. 860
Y7 S2 X18 X2 X6 S3 Y7 =0.726S52 +0.272X6 +0. 506X18 —0. 484X2 +0. 25053 0. 000 0.991

AR R AR R . BA R EHFAFR T AL, 0 A IR X i R A i R, R
BARMESRG . WARER B RRP KA RLX, Kb s 5E3RE 90% (B4 KB RE R X
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b BRE L RA M SERREREL A T B R DFFEAR B3 IEAR G, S M A AR B T R e
BIZBINGETH AT A0 R B A e SR 7 A e i R e AR S b 35, LSRR T K £ (181 2) ,85. 64%
IARTEE SRR EE A X . Horp ,40. 16% S fE A KA HUR 24, 61% Sy i e KA R H =, 18. 09% 43
MEATERAKE 2. 8% A HEA T GHZ . FERRNAKEER LB 0E8RES THR, EHH
KT B T A, Bt R A A A AT 2 R A R A KA T+ S S R R
W, o S A E— B8 3)  —RIESEE TR A SRR B L IR MR R P XA 5k LR
REEETEE , NORE , NRAE FEMREFEY, St B #ER % B AR A B35 93% , ABUE L 78555
F—RAW— AN OB R—3FEERIL” B A “PPE 18" . AR+ 5 4 MESEFHEFHMARIES T L
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Fig. 2 Distribution of rock desertification in study area
#3 ARIEHEETFEXE
Table 3 Correlation of stony soil and other factors

o B #R7F & Natural factors

Gl G2 G3 H1 H4 S1
R 0.688 0.779 0.616 -0.858 0.754 0.884
Sig 0.019 0.005 0.044 0.001 0.007 0.000
o 25725 & Socioeconomic factors + 3 F] FAE & Landuse factors

X7 X12 X14 X16 L7 L6
R 0.668 0.74 0.712 0.706 0.848 0.843
Sig 0.025 0.009 0.014 0.015 0.001 0.001

SREEHRE B AR R, REERRIRES RN . BE BEABELARSOREAR
Sh B SRIBAERAKEE . LA T 15°0, Bl KA B R FE R R TIEE . FRRTAE
ERIRETE17.7 ~21.7°C iR . XIAREWES T 4 ~8 A4y, WERK, SR ikt 58 , IR AR R 25
VR SRR X TR SRR T E, TR BE A TR AT Ao %o 98 76 40 A AR B2 A YA T AR BB
B, E 15C e =FEMRNEBIEEE, BHHLE R G841, BREHESRIRES, BE B
BEAEASTIREIIEMR, FHRXRREHN 0.82 71 0.76, FFH5RIEEFISH, BEFHE TH L &R, HAE
ST I RARKKR . KB HIWE IS LB R 23% 35w/ N FHAME . Xiong ZthBUEEMILER
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O A AL HE R Rocky desertification area [ {44 Potential % Slight
< £ Ji L E A Stony soil area 5 —e— S jlit Temperature
L
&5 700
‘e g 600 N 6
£ s00 § 5
B 400 § 4 N
3 1IN [N N N | N N\
7 100 'I§ I§ I§ \ S M N [N 1 \
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# ES = 3§ @ H £ 5 & = & I 3 @& £ K
&
H County H. County
K3 AL S AEARAH B4 WTE B A LS R AR
Fig. 3 Correlation of rocky soil and rocky desertification Fig. 4 Correlation of potential, slight rocky desertification and

temperature

SREEAEALE SHEE LW HIEIE X, NHLRBER A RHR AT, P 258 &A a2k,
TR, IRELH WA, A 55, X Lol 2 MBREREL AV S , T BEBUE KL TR sk A L . R
W A £ DR RA S o0 F, SRR B E A 8. 98% Mt E 10,5 0.04% . HBH L AME L,
TR, LIRSS, RLEEF 10 ~20cm, HIEFIMH AR LN A—C 5 A—AC—C R, RLZEUT
B KA s AL A B R, — % 20 ~50em, JEEEAR IR K, oG KRB EBIK, REBRERZETAHKEE
Mt 35% o G, RIS - SREFUEHE LA B R A R EE R (R 1) 3R EEA AT & HFlR,

5 B YA 5 AN SRR BR R A b2 A IR 40 A A B M IEAHSE , SR P E AR . A LEIREREE A H
EHEEZRAEY, R TARREE A SFEENLZ, FITF AR AEER, B X IR E K2
WX, WEM T RS, RREFAE T SRAaY%KE. BEMEIE, BERE Ty WCRAT 5
%) B MR L EA AL, A MBERELE 0% U L, IERH TXEMX EELRETI W, RIVHHEA
Z 0, B AR AR
2.1.3 B REAEAZWEFHET

AR AEABRR RS 2WAEARE 14. 72% {864 5 4 310X 2 40 FRBR BR +h 2 XK /- ik T B
TIEIR R, ABOE oK 140254 R B MRS 23 3R + 48 CEYERIK OISR G Bl . B REE A AL 431 22 A
FEANBRERGAER, R Bt S&F R ZEWE AR TS =EM B EA GDP fEm, HEET
HEA R0, R X2 A R AL B R R BRI OR AR B KA R IRTLE . [RIET 5 PR AL 5 BE S5 )
J& A AL R FHER b AR > A Tb S FAE > B A GDP > £ W57 47 > A Hl,

2.2 SHERERABEAARE E T
2.2.1 SHERES SR

MREIH 157 M SEREABEK (T ATAEREE) . HEER S NMERABIER Y ~ Y5, 75
b ETEFR Y6, DL B IACA BT AR Y7 327 4, BRI 24 A, G 5 REF 14 4>, LR A REF 7 4,
HELTHEF 3 1

A BRREF T#IBIES 4 DI FEERE(m) D2 43R (°) D3 SEH AR BE (m) D4 1L H i)
(%) D5 KT 253 B LB (% ) 5 M 3ABEAE 2 A, HL ] P25 BE (km/km? ) (H2 JA] P JBE (km) 5 THBJEK 3 4>
Gl MR L (% ) (G2 SRR FREL A A (km®) \G3 RAFREREL A A (km?) 5 IV £3E35 4 4. 51 FHK L
F(km?) \S2 AR HEA (km?) \S3 M E A (km?) \S4 HApth+ @A (km®) ;

B A AHET L1 R (km?) (L2 G A (km®) (L3 B E AN (km®) (L4 AR A B A T A
(km?) L5 # TR (km®) L6 #LAHE R (km®) L7 KA FHHEF (km®) .

CHEZFHET X1 HEBAO(N) X2 SEAOHE (N km®) X3 A¥ GDP(JT) .

2.2.2  ZEAREEEHBER T
PL Y1 ~Y7 AR XA BARHITZ B L FIE ST, B3R 4 70, AW AE A AL 2R 58 B A
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b, BEE SRR, RE N T B> BB R RE A PR RS . 735b, TR BRI TS %5
AR TR , e AL TR R BRI R A K L BB B2 45 50 B BEAL SRR R B R A R R A it 5 4R
R AT S 4 X A B S BB A A SR AR i . #R5R B A BRI EE A
AERRIREL A, B SIS RIEASR, 51l ( >500m) Hu@i faAH5E , B AATZE 500m DUF M BOT 2 & S %, &
BObFRIBUOREE A T . A B S AR S AU E AR A4 R 1 HE PP A A AN AL, (BRI P ) SRR R D ko

®4 SHERETEETHRRAXWHS TESEEASHT

Table 4 Results of multiple stepwise regression of effect of factors on rock desertification at the country scale

Depnden Sl e P 3R S cosicient of o oy arigie:
Y1 S1 D4 L6 $4 S3 G1 HA L1 0. 450;0. 371 ;0. 350;0. 273 ; 0. 269 ;0. 193 ;0. 242; —-0. 199 0.572 0. 000 129
Y2 L7 S1 D4 82 13 $4 0.495;0.367; 0.309; 0.214; 0. 184; 0. 183 0.621 0. 000 149
Y3 L7 13 82 G2 D1 0.633; 0.267;0.263; 0.193;0. 166 0. 520 0. 000 147
Y4 L6 L3 S1 0.398;0.290;0.206; 0. 196 0. 000 121
Y5 G3 D1 D4 0.332;1.350; —1.058 0.304 0. 000 107
Y6 L7 S1 L3 D1 S4 S2 X2 0.557;0.368; 0. 305 ;0. 292 ;0. 246 ;0. 260 ;0. 138 0.715 0. 000 123
Y7 L7 L3 S1 82 D1 $4 X2 0.557; 0.365; 0.310;0.273; 0.238;0.216;0. 126 0. 645 0. 000 123

OB W 2 TN NER A AL L, AEGHTEF N Some towns which have no individual grade rocky desertification are not in statistical scope

2.2.3 SHEREAEMAZFERK RDA 5347

6] A2 B R A A TE A b S B S A A 1) 2 () A R, B e PR 22 () 7 A 2 ZR A G TR AR EL R i),
B KBRS Ao, NHERR £ EHE AR SRR LBl 2= 57, AR A RRRRZS HRE
ABACHERE ., ARAKERYS), A EAE R SHM K 2 ER R RN I E, SinasEtks
I AT TR, LY ~ B HAEAYFER, ih 24 ABEF R EL R, RAITAR T (RDA) 3k
BT RZBINRR WHEA LNEFRA AR £ 8IL 77 MENHEA X P42 B 1T RDA 0#r, 45
38 i Monte Carlo test #5565 ,p =0. 002, 55— Ml T A RIS R 68.5% , A AL 53R X R 1) 96.2% ,
PO T AR R R 71.2% , AR SRR RE 99.9% . ABEA SIS 5 A
KP4 0.85.0. 83, AR ALAR & Il 5P AN 2 (B B K AHIR R 0. 18 IR ) 5e £ E . LA BiX
LEER U] RDA Z3 47 BEAE AR 47 H A DL ) R

BTE R A B A B R IR R TESE MR, _
R GREE RBREE AL AR AR S A e 0| o ; I
HFRFESE — SRR . HEFP B 87k i Je M o AR, K E
BERRTERBR RN BAO SRR A I
/N, FRREAE T A EHES, N D EEARAR IR & X R
o BOREARMAT ZFZHE, FEZ _EREN,
ABAE R SIRE R R L0k, R WK, —&
RKABER . WBEAELS AR R KR, W
WEABENS AR 72 [ 7047 A AR 5R # A e 1
REATAS SRR S AR R R, A
T SHEH KA F LB . REAEASEA  °

OkRIE. BOREABA S RARMMLENLRR "
U, AEALE IS LB HI KRR KR A IS 7L S35 TH RDA “4EHFF i

AL T FR 5 4R A4 o A FE b ‘SIZ;I-{;:I%_E%/%%*,E‘]% Fig. 5 Ordination diagram of the first two axes of RDA of rock
1 ’[ﬁ Zi A $ 5/%‘ A =) E‘J ;é /% %j(o desertification and environmental factors
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AT A A IE 7 1, A AL AR B 43 4 A E 55—l ) I £5 FEETHESHNBEM

Ho BB—HIES AR A KA M AEXE  Table5 Importance and significance of environmental factors
BITTERE K, XEHARKFESHETES W T W B Hor
B PR A AR PRI, 55—y T = =
B 07 AR 2 (1<) BE K, bRl Lo 491 K Y 3 X ol o 0002 )
PATe BN IE 5 1), 58 M IE 7 M AREAN D% B, 16 0.184 0.002 3
B, F AR b DX A7 ) 3R s W ST AR LU A1 K Y 3t s1 0.183 0.002 4
X, GEEEW BT 24 NMERZE KR TFH L7 0.182 0.002 5
BB P AR BE KT 25° B L | L3t L by ffl g(‘;‘; gxz j
ANHBTE BT 22 18] (AR S AR 55, EL L b B P 5 Sk o 0,051 o002 .
K, A BRI TR B K . A R R A F b a 0.02 0.216 9
HIET S e AR/, LB BT MER & . MR R R I3 0.011 0.392 10
MREASHE A OBEHER, UERNEESSE X2 0.004 0.612 1

ML BEARE . B2, BTk 24 RS T RS
o RAN A AR L AR CFRE R L R R P TR BE N D B 9 NIRRT L, [
AW T A EAE RS, AN R . B RDA 43415 9 M FRITTIRE , 7T 6 MR 725352 T 0.
002 iy W& VE, REE M 4 NE T H L L] SR BRE A K (R S) .
2.2.4 SHEREABELZHETHT

8 1747 , A A T AR AL AL A T AR A SRR R 1 D R A At T AR K B
fit 139 PRI AR L S BN DB TUR Tt — 2P R IR SE IR 7 I B ZEEHE A D LU B ) > S AR > B
Ho > FKE > RAAH > AL, FRESRKXPHEER, BAK S FOTRLENED 2 R/
HMEES,ZE LA ARG AR, A S BN RS & 3095 S IR B ETES .
2.3 FBAL S E] 3 A i ROBE 22 Sk

W s R R Wiz AR B EIEPT AR R R R, BEE R B4R/ B i B RE 1 7E 2 #H—
AMREE MBI , 2 A R RN AR E R S/RE IR RS . BRRERHE
TSR P BEE A B SRR R, TR T 38 a3t R R R 1, A A R R 4
B ; £ SR BE RDA HEFp B4 0 i 61 S DU S R B ZE — R IR, ARl o PR -1 B2 - YAl Al T AR AR T R
ELBR 5 B A AL RS, PR8I - R - A OV RS e R 1 28 B AR T O N
BT o XU RN A A SF R TR TR T RER . ERRNESRE b, AFEAEER
AR A T B E R MRS N 2 RE b, Al 3252 13t LI ABRA b B i o X 24t
BBTSE X E SR R A AL AR RN R T AN R R, A BEAL B ZS B A e R e o 7= AR X AR R
BERE R 4 J R b B | 3 ST A IR A 28 SV B AR X R, /N B AR 2 — o BFSE BT/ N, 3
A0 A 2 18] 38 S5 g R TR B R H) IR 7 A8 A/ N Bl A 8 S R R 1, st e 5 £ A 77X, Walsh S J
ST R PP A Ayas 8] A R AR b 5 el kb R AN 2 TRV B O v I — R B BR B 1 22 IR Bk R
i AL S A RE T R RBERBMER - TERNBRBER . MERLERERBFTA R &2 3)
Y8 SR SR T PR AL ZR RSB AL S B R ) A AL A B Rl 3% 3 9 R ke v A
RS RGMBRE T, A 5 A B 2 18] 40 A A A SR s BT RUBE i A B4k 53 [ 43 A B 9T 3%
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3 it

(1) 3 28— P F BB A AR BT TSR R EC X A B A A B P2 %)l 45 47 5 0 A A
RPERAR, 23 AREZX AR IR T ANER, HHEE A EAFR AR , A ER R0

http ://www. ecologica. cn



3638 E oA ¥ W 29 %

(2) Tt A AR AR S 7 S 4, e R BEBCR I B GUKF b, 25 18] 704 42 6 R 720 AR R Bk . #
Wi £ AL A R B D - A Bk > AR Tl ™ E > AL AR GDP > £ 57 ) > LA L Heil

(3) FER BRI £ BUKF |, A AL ZS (8] 20 A B 728 2, MR R BRI e A BEALIR TR E 24
HEFP L] > SF R R AR > Boa i > Ak + > RAFIH > AR+,

(4) BUAE [ ZRARYE 72 WL S I Ay 45 8 ( LABL D R A6 ) 8 28 VG i s 0 e X A B AR B o SEB b ol T RUBEAR
BPER TR E DT Sl — Lo . ABTTER A AL [0 A I H R T A E RE S . BRRE
b, BHESRAGERIGEIEE A 2 BIRE P S5 R RRB R M E R, N 7EE SR RiaEd i,
BREEASPEBAFEAEAR ESHER R HORERUL IR X . Zr6 102 REBIOA B T
RERKKESFERR SRR LR LD RERRE L . BF BXa R I RPHTE W wEa
BEALEh SR WA BRI A A B RIS T BURE I E AR R & SRS R E R
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