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Fig.3 Length-width ratio of rock outcrops at the margin and on slope of faulted basin

(a) mean ratio of length-width of outcrops in two plots; (b) ratio of length-width distribution range of outcrops
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Fig.4 Angle of the margin and slope of faulted basin rock outcrops:(a) mean angle of two plots; (b) the angle distribution range

a
8000 | @ o

7000 T

6000 l

5000

H/cm?2

> 4000

=S

FaA1 L /%

[igs

3000

2000

1000

0

HIIL I

Heox % p<0.01,

50| (b)

%

b

7z m A A
20 22 26 2830

T/ em?

@ x10°

5 RESAMBIFRATER: (a) WEEH0E O WM (b) PRI E A 1B i 16

Fig.5 Area of the margin and slope of faulted basin rock outcrops:(a) mean area of outcrops in two plot; (b) area distribution range of outcrops



46 i AR 38 %

Rl AHNEFERBNEMDFSAGHNELGREEZRATR

Tab.1 Exposed rate of rocks and its variation measured by two ways

in the margin and slope of faulted basin

Trk FEML REDTEC BREER/% bR MUME/% WORE/ % BRRR/ % <30%BRER/%  >30% AR RE %
Fis 15 36.42 15.24 19.10 68.05 41.85 15.40 28.27
w15 56.87 12.26 35.11 79.27 21.56 21.56
RS 15 33.30 10.80 20.07 54.64 32.44 16. 18 19.96
EIER P
Wiy 15 52.05 7.28 39.89 61.89 13.91 13.91

BRI O BREE R LR R T
TR B A5, (B J7 22 50 Hir 22 W 9 b 77 3k ) B9 22 53 A
B3, BRI LRRBOR TIARE HYS
1R EEF/NT 30% I FELRTE BT 3R 1072 5 REUNT
ML ZR KA B oA R SR8 T, 4 b 75 ik
14748 5 2R JOBE 2 3B I R

80|
qof Lo
60 F
501
40+

R

30 |

20 -

0 5 10 15 20 25 30
PR S
E6 MHAERRNEERERYAE

Fig.6 Scatter plots of rock exposure rate obtained by two ways
N \/\
3 g

W ST S S 4R 10% ~ 15% B K fili i B, 78 Bl
WA SR G BA A AT SR o BR A AR
R L IX i SR AR ) R A ROC R AR S R G K
S5 Wy B s Ry G A AR R R B 2 R R R A
Fl o W e 2 25 R G0 B A0 4 SR R AT R S ) 25 )
S, DRI G F 8 A Y 3B o0 A R (AN o A
JE RS A ) LA S AP ERIE AR (A 58 LE L A B
FRTE R (R AT, S BE— P S AR A T RE Y
BRI, [N A o B B S B

3 T SR 5% R 4 b 1390 A A Ml 22 1) 8 4 A7 7E
TR MG AR T Rl i, B
BT AR R N T A I R s A S R 0 LARE /D

HEZ  BKTE N KT 1.5 m’, T 75 4 2 % 47
DU A AR A A I 8 A Sk T 0 B O % B e R Y B
PRI RR AT 3K 4.3 m? 50 5 Be (91 A0 40 % RN 4 4t i Dt %
A5 RS Y A BE X 00, RISPAT T4 4k
HAKTEHREBI 047 T 1 ~3 Z 18], 3843 23 i W 5%
AMKFEH IR R T 13 HF 15, UL B 25 b i e 47 B
1) 5% 1 B B S R ) 1 B . b i S A R
G3 AL T B B A b ) U P U A b N AR B L
AR T ) 23 AL e T HAE K B
B kR A 22 AL b i R AN E o (Ok) %
25 5

H Poesen %5 7E 1994 4F X + 3 5 47 45 /& LA
MERFEG  REFEIFR T EERZ A A0S
6] 73 A 532 3y | 4 388 0 55 4 6 AN (] 2 B RO 3 4R
PREZMA Sz MRS B A R Y
K5B KT fg, 6t A 80 K AR AR AR
W2 TR A A A E T AR &G, 2
JHE 2 A 2 T R o 05 T G T BE OF R I R
#E A5 /N R A (5 ~ 20 mm) FIR RBE 5 4
(250 ~600 mm) , PRibia = 0Kt ) 76 w4 8 41 4%
J/NEEAT (S5 ~20 mm) FIKFEAT (75 ~600 mm) . F&
MTTERE I b A B, 2= T T B 2t DX 19 88 0 A 4K 58 1L
AR SRR (& 3b) , 88 A 7 i FAE St kK (B Sb)
PRI I, b % 685 A 2 AR RN 4 A7 1 B — A A% 1] 4 R
W REAR LF M S B A1 1 R /DS, B e LA S — N 4R
PR LM R A RS RGN K B C R R .
28 b R I, 0 B B AR 5 A% G 0 T = U 1 I ARL 1Y
7 A1 L (1B 6) , BT 3T 4% G2 1 5% A1 W 5 v 1 17 R Y
A2 ) 5 U7 U R R TS AR 0 BROE T REIR A
18R B8 AT TGS FRAE, O 43 BT 8% A 1 A= 25 T g 4 it
2R R

i 2 0 A P B A7 X 4 b Kk SR b g 1



51

5 1 W U458 UK R 3t 30 9 45 4 1 B 0 2 1k 47

SR A AR R b (R A T A  9K
T, B R 7 I VS A, LS R 7
Z5 0 g B2 204 SO TR b A O e A k£ e
f9 38 20 3o Bt 1T U 1) AR 1 B 0 L 5 0 0
B K RS Sk 7 A AR IR BEL ) B R B g
T 394 1) 55 A7 o b 2 420 370 B I 5 A 42 o - M9 R 48 1)
TR 2 A ST I 1) R A X L A BT D AR
R P 0 FCUR O R G ) O B B A R R
7] B9 3 2 X K 3 2 77 A — R O B B/ BEL 4 T 5
TR I X 7K 2R AR TR R A B OE E 4
15 K B, H R BF 545 R A R A T R
P12 200 T R A A ) 22 W T AR R [ B 5 X 35K
BF 845 BAFAE 2 TR R 2 — o ASHIT 5 % 7 435 b
AT 14 i HEAT R A BT 9T, v B R I T K LB B
9 F 5 BT 19 5 1), Ay SO A O TR K 9 2R BEL 4
He ARSI B

T 4 435 4 27 A S ) 2 S T G 3178 S, g
TR AL I 25 4 10 32 AR AE | 38 7% B2 40 4%
Ty K Lis B 2 5, 15016 5% 1 0 Hb FE A8 4 BE %
F9 T B 2 L A 4 LR A 0 R 2 M . IR S
R AE B, T R TR AT A Al TR A B AR A
SR B (R 2 R, B o) S A7 AL B
JK 2R B IR R B R AL HR L B2 A
AR 1767 k™7 A HIF 5 A AE 730 3 7 A 56 e i o7
B PR T —ANKEM, BT AR5 19 45 A 1 1 o 2R,
B EN A

XiF 2 T 5% W 30T A T 6 A b 30 M R 4 % Y R A
AP ERRFAE R A3 B LA T 258

(1) M 20 3 | 0 % 00 88 A o A %% B KB
A BE DL SR o b T AR, B 3R B W Y S ) S
PEFRAE , X A B b 22 K 132 B8 0 A R 9 4 A1 4 16
HEUSE,

(2) FL IR AT % (0,54 4~/m”) > Ziih
BYE(0.39 A~/m®) B A A R RS i
e AR R R KT 30% , B %5 3 30 3 1) 4 41 v 2
R T %, i Y O 4k 8] 1 v B B R

’

N

(3) 401 B 5 20 B 0 BE 2 3 1 51 0 3 A MR 3
SELE RN E . FRRN S AT B R A

S AT I S T IRIL R BUE 21
e A0 R, R UGZ T R T 0 9T 8 A SRR AIE LA
Lo Al ke RE B A RE BT o

£ 2% 3Lk ( References)

(1] BEME, RA 5, R & VIR At X LK et R [T].
WAL AL Bl 24,2017 ,56 (19) : 3603 - 3609. [ ZHAO Zhimeng,
SHEN Youxin, ZHU Xiai. Research progress of soil moisture in
karst areas of southwest China [J] . Hubei Agricultural Sciences,
2017, 56(19) :3603 - 3609 |

(2] IR4Ei , it 450, 6. 3k [ P4 s s 30T s 1 DX 7 540 B (R

KeBiit[J]. 5w ,2006,37(3) :33 -37. [SU Weici, YANG

Hua, LI Qing, et al. Rocky land desertification and its controlling

measurements in the karst mountainous region, southwest of China

[J]. Chinese Journal of Soil Science, 2006,37(3) :33 -37]

FFE, k. EARE A X A AR AE X R A ()], HhERE

k% ,2003,18(6) :933 -938. [ WANG Yu, ZHANG Gui. On

—
w
—

the desertification and genesis of karst stone mountain area in east
Yunnan [J]. Advances in Earth Sciences, 2003, 18 (6):933 -
938]

FIRE K, FAEAS PR A, 45 SN 4 b A 358 Ak 2 B0 B 2 % o
FE R JCAEfr [T]. b BE 2% 4, 2009, 64 (5) : 609 - 618. [ BAI
Xiaoyong, WANG Shijie, CHEN Qiwei, et al. Spatio-temporal

[4

[

evolution process and its evaluation method of karst rocky
desertification in Guizhou Province [J]. Acta Geographica Sinica,
2009, 64(5) :609 —618]

TRAEA BRE A, A TN W R 0 A L A L 3K 23 A R AE
Fe HRZma R R [T] . KV o 8k W U 5 6 55, 2008,17 (5 ) - 803 -
807. [ ZHANG Zhicai, CHEN Xi, SHI Peng, et al. Influences of

—
W
[

rock on soil moisture distribution in the karst cluster-peach
mountains [ J]. Bulletin of Soil and Water Conservation, 2008, 17
(5):803 -807 ]

AR B G A, . i R P& O B AESIEA
[J]. HuBR Bl 2% 9t 8 ,2018,33 (4) : 343 - 349. [ SHEN Youxin,

—
[=)}
[

ZHAO Zhimeng, BI Shengchun, et al. Rock outcrop and its
ecological function in terrestrial ecosystem [ J]. Advances in Earth
Science, 2018, 33(4) :343 -349]

JE e U, B 2, B R T S0 A R AR A A R G R A B
PR — LAY R 3 DX 7 2% AR I8 T b TR AT R R bR Xy
BT TP 2 e 2 4l (A AR BF 22 Ri) ,2003,20(3) -1 - 7.
[ZHOU Youyou, LI Shushi, HUANG Tianfang. Features of karst

—
~
[

forest ecosystem in China and its conservation in utilisation—a case
study on Maolan, Mulun, Nonggang typical karst forests in
Southwest China [ J]. Journal of Guangxi Teachers College Natural
(Science Edition) , 2003, 20(3) :1 -7

B, BN, FER. SRR E R T EEES RGN AR
AL 22 S — DS S RV o B [T ], Mk 5 PR 8% ,2004,32(1)
9 —-16. [ LI Yangbin, WANG Shijie, LI Ruiling. Differences in

—
oo
[



48

i}

i)

FON

il

38 %

[9

[

[10]

[11] ¥

[12]

[13

—

[14]

[15]

[16]

[17]

natural characteristics for karst ecosystems under different geological
backgrounds as exemplified by Maolan and Huajiang ecosystems.
Geology-Geochemistry, 2004, 32(1):9 -16]

PREERR 3R 2 G, saAk. 2 L XK 43 B 23 55 0 1 B A ) 3 i
HUBBFRE HERR (1], 4 252 4) ,2013,33(2) :317 - 326. [ CHEN

Hongsong, NIE Yunpeng, WANG Kelin. Spatio-temporal
heterogeneity of water and plant adaptation mechanisms in karst
regions: a review [ J]. Acta Ecologica Sinica, 2013, 33(2) ;317 -
326]

M, T, Ih e, 45, R CO B 9k

% ,2017,32 (1) .34 - 43. [ TIAN Biao,

FJE[T]. HLRb A
DING Minghu, SUN

Weijun, et al. Research progress of atmospheric carbon monoxide

[J]. Advances in earth science, 2017, 32(1) ;34 —43 ]

AN AR, 4. AR 3 R R A S R G A AL
R4y S ()], %4 ,2015,33(1) :16 - 24. [ WANG
Dianjie, SHEN Youxin,

HUANG Jin. Epilithic organic matter and

nutrient contents in three different karst ecosystems [ J]. Mountain

Research, 2015, 33(1) :16 -24]

SHEN Jianlin, LI Yong, LIU Xuejun, et al. Atmospheric dry and

wet nitrogen deposition on three contrasting land use types of an

agricultural catchment in subtropical central China [J].

Atmospheric Environment, 2013, 67 .415 - 424.
KIDRON G J, STARINSKY A. Chemical composition of dew and
rain in an extreme desert ( Negev): Cobbles serve as sink for
nutrients [ J]. Journal of Hydrology, 2012, 420,284 -291.
LI Sheng, REN Huadong, XUE Liang, et al. Influence of bare
rocks on surrounding soil moisture in the karst rocky desertification
regions under drought conditions [J]. Catena, 2014, 116 (3) .
157 - 162.

B ALRETR, BN VR TR A A X 2 R K S
XA R [J]. S ,2012,31(12) :3174 - 3178.
[LI Sheng, REN Huadong, YAO Xiaohua. Responses of soil
moisture to bare rocks in Karst rock desertification region of
Southwest China during dry season [J]. Chinese Journal of

Ecology, 2012, 31(12) :3174 -3178 ]

XUHE AR AR AR, 5. — PP X b 3 A R R R =
P07, 1022 37,2018 ,36 (6) 1973 —980. [ LIU Juan, SHEN

Youxin, ZHAO Zhimeng, et al. Method to measure surface rock
ratio in Rocky desertification areas [J].
2018, 36(6) :973 - 980 ]

5,5k AR, Bk B, S e 00 R BT I A 0t R B

[1]. PEARE

Mountain Research,

[ 43 IX Je B g
,2017,36(3) :283 —295. [ WANG Yu, ZHANG

[18]

[19]

[20

[}

[21]

[22]

[23]

[24]

[25] ¥

[26] :

Hua, ZHANG Gui, et al. Zoniong of environmental geology and

functions in karst fault-depression basins [ J]. Carsologica Sinica,
2017,36(3) :283 -295]

M, X127 SR R TR 1k 0 0L S B A R SK R B 5 —

Hm A i 52T S i L. A ARl R 24 22 4, 2018, 53 (1)
144 = 151. [ LIN Lin, LIU Xuelu. Scale effect of landscape
heterogeneity based on line transect method — a case study on
Linxia city of Gansu Province [J]. Journal of Gansu Agricultural
University, 2018, 53(1) ;144 - 151]

POESEN J, LAVEE H. Rock fragments in top soils:

1994, 23(1-2) .1 -28.

significance

and processes [ J]. Catena,

POESEN J W, TORRI D, BUNTE K. Effects of rock fragments on

soil erosion by water at different spatial scales: a review [J].

Catena, 1994, 23(1 -2) :141 - 166.
COUSIN I, NICOULLAUD B, COUTADEUR C. Influence of rock
fragments on the water retention and water percolation in a

calcareous soil [ J]. Catena, 2003, 53(2):97 - 114.

LI Xiaoyan, CONTRERAS S, SOLE-BENET A. Spatial

distribution of rock fragments in dolines: a case study in a semiarid

SE Spain) [J].

Mediterranean mountain-range ( Sierra de Gador,
Catena, 2007,70(3), 366 —374.

CHEN Hongsong, LIU Jianwei, WANG Kelin, et al. Spatial

distribution of rock fragments on steep hillslopes in karst region of

northwest Guangxi, China [J]. Catena, 2011, 84 (1 -2).:0 -
28.
B4 H LA B WRUEAR L A5 ST R 3B ot R R AR R - e ) T

IRIY AR R B R [ ], BT AR 35 2 4, 2016,27 (6)
1714. [ JIA JinTian, FU Zhiyong, CHEN Hongsong, et al.

1708 -
Effect
of irregular bedrock topography on the soil profile pattern of water
content in a Karst hillslope.
2016, 27(6) :1708 - 1714 ]

A, EAEAN, AR S . W 0T R A AR U AR K I 4
[J]. HiBRk 5 ¥R 85 ,2008,36(2) :125 = 129. [ PENG Tao, WANG
Shijie, ZHANG Xinbao, et al.

Chinese Journal of Applied Ecology,

Results of preliminary monitoring of

surface runoff coefficients for karst slope [J]. Earth and

Environment, 2008 ,36(2) ;125 - 129 ]

HELI, B g X . S e TR K R IR R R IR BT ST
[J]. Bk 2% 4 ,2014,35(5) :535 - 542. [ JIANG Zhongcheng,
LUO Weiqun, DENG Yan, et al. The leakage of water and soil in
the karst peak cluster depression and its prevention and treatment

[J]. Acta Geoscientica Sinica, 2014, 35(5) ;535 - 542 ]



51 5 1 TR 18T I 2 M 0 5 A Y R A 22 S 49

Differences Between Slope and Margin Rock Outcrop
Characteristics in the Karst Fault-Depression Basin in Mengzi, China

JIANG Ruohan'?, SHEN Youxin'*", ZHAO Zhimeng'~

(1. Key Laboratory of Tropical Forest Ecology,Xishuangbanna Tropical Botanical Garden ,Chinese Academy of Sciences,Kunming 650000, China ;
2. University of Chinese Academy of Sciences , Beijing 100049 , China)

Abstract ; Karst is a widely distributed geological landscape type in the world, accounting for about 12% ~15% of
the global land area. Rock outcrops are a common feature of karst landscapes and they drive a number of key
hydrologic and ecological functions, including vegetation restoration and environmental improvement; however,
there are few studies of the surface distribution and spatial heterogeneity of these features in karst areas. Therefore,
the distribution density and external morphological characteristics ( length-to-width ratio, angle, and area) of rock
outcrops in faulted basin slope (FBS) and fault basin margin (FBM) karst landscapethe in Mengzi, China, were
quantified by lines-plot (spline) and photographic methods; also the measurement accuracy was compared by the
two methods. The results showed that there were differences in the quantity and external characteristics of rock
outcrops between FBS and FBM ; distribution density of rock outcrops was greater in FBM (0. 54 per sq m) than in
FBS (0.39 per sq m), whereas in FBS, length-width ratio of rock outcrops was greater than in FBM and area of
single outcrops was twice as large than in FBM. Nearly 40% of rock outcrops in FBS ran parallel to mountain
contour lines. There were no differences in measurements made by spline and photographic methods and the
photographic measurements had smaller coefficient of variation. The result of both methods indicated spatial
heterogeneity of the rock outcrops in the study area. There was evidence that any slight and non-significant
differences between the measurement methods may increase with greater rates of rock exposure. The photographic
method, which accurately measured rock exposure rate and external morphological characteristics of exposed rock,
may be promoted as a new method for the measurement of rock outcrops in karst landscapes, and it may be used to
provide reference material for the interpretation of theoretical soil and water migration dynamics and associated plant

distribution.
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