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Fig. 1 Digital elevation model and geological sketch of Shilin county
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Fig. 2 Spatial distribution of hydrological connectivity (a) and hypsometric integral(b)
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Table 1 Morphological parameters of depressions in different density areas of Shilin county
53 X Ji4/100 m i 4/ hm? BE/100 m YepE/° HAZ/100 m FHHE /A« km ™2 giimIE AL
=X 6.6+7.69 2.8£5.91 14.7410. 00 7.0£2.48 2.2£2.07 7.18 4.99
TR IX 7.4+9.16 3.4+7.66 15.6+10. 99 7.3+2.48 2.4+2.32 5.74 5.08
IR X 8.547.06 6.643.11 12.1+16. 62 2.947.78 2.442.42 4.16 7.71

3.2 MWEERMEMSHEES
3.2.1 EW A ARKRE
DA i 1 Bl PAT 2k 9 25 ve AR AR O T Y

WRHATE T (B 4a) . WE5E X ARG 5 TP A0 A 7E =
AP B o 1 850~1 950 m IR £ .3 190
/I\’ IJ_:I‘A%I\}BF&E(J 37. ]%7%—:&#‘% 4 8 /I\ * km72 yﬁéﬁ\%



% 38% 3 M

TR R A - 2o A AR S SO A e b 2 i) A A 2 S TR R E 329

2 050~2 100 m, 43 1 202 4>, HHEHH BB 14. 1%,
BN 5.6 « km %50 1 650~1 700 m ik BA
778 A, di B 9. 0%, B R 4.6 4 « km 7,
5T DEM Hia 15 20 3 B &1 5 . A £ gt T
HL Ry B iy A AT O (R Ay ] L 2B 3 P 1 °F- 3
W B (BB R/ R 1 km?) |, LASRAE 88 A e b iy 16 £
B S A 3 A LA B R T Y R (AR v
Rb X 3R A 3 BE AR AE (8 4b), HEHLU] B R E T 60~
12°BY DX BN 38 7 053 A, i BB 8206, T AE 3k B
INTATFIR T 24° 0 DX 0 A A5/ v L R TR 47~
6° 1Y XS N R K, R 5.3 A4S« km 7, HLRE 8°~ 107
6°~8 B X, 435K 5.1 4 « km * 4. 94 « km 7,
YY1 e km T A KN
BAS BT XA AR BE (& 4c) . Bl R AR A4 8 s
HEHIEE N 0~50 m A9 348 I F] 100 ~150 m

a w— N —— P

2000 65
{ﬁ 1500 .-
> 12002 2 &
W s® =
Gl
SAOLL LS P =
N NN NV N H
S S S $ S
MENIN A
RN /m
. N —— R
3000 8%
f 2000 . <
= : <\—
] 1000 2 i
0 1 I 11. 0 g
O D O D PP '
R N
RIS IR
ERE/m

9 2 694 A~ X% BEM 5.4 A « km *HEINF| 6. 2 4
« km 7 22 JE Bl A AR BE G 1S I0 , HE b BCE RN B R
WU/ o AR T 600 m ) IX I 5L A T v M 0 A
3.2.2 WK

AR ELAT T2 AR L e b 0 AR
Hiy R 3 A2 el A M A X R 1), A &
S3 M. HE LB N £ B D Oy i R b X (2 946,
34.3%) > W NEEHLIX (2 237,26 %) >3 =2 1 1
X (1 585,18. 4%) > A MEHE X (1 331,15, 5%) >
T[T ZE 00 IX (497, 5. 8 %6) 5 1 M %% B2 K B/ 3
HEHLIX (6.2 4« km ?) > W Ny HL X (5. 8 4> -
km ) >WHABZHX (5.3 4 « km ™ *) > AMRFEHHE X
(5.1« km™ D) >R M ILIX (3.6 4> « km™)
(K 4d),

b e EMANE ——
3000 ®
" £
& 2000 &
ﬁ 1000 2 &
= &
0 0 2
A0 O > W N g

NN q;\’,\r;\’,g'\’,»cf% 7
¥/
4 wemGERAE —EEE L
4000 8
& 3000 &
<= 2000 >
= 1000 28
3% 05
NS " ’ W N Hﬁ
FF I T
SR S M n\\‘)
&
H %5 X

B4 BRWEE EREMGRRXERTENEHER

Fig. 4 Controlling effects of altitude, slope, relief and geomorphic categorized area on depression density
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Table 2 Controlling effect of rock mass in Shilin county on depression density
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Controlling effects of fault group and joint direction of rocks in stratum on the direction of depression long axis
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Fig. 7 Controlling effects of potential hydrological connectivity and hypsometric integral value on depression density
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Study on spatial distribution characteristics and influencing factors
of karst depressions in Shilin county, Yunnan Province

DING Zhigiang', YU Xiaoya®, GAO Xuan', LI Yuhui'

(1. School of Tourism and Geographical Sciencess Yunnan Normal University s Kunming, Yunnan 650500,China;

2. School of Tourism and Resource Environment » Qiannan Normal University for Nationalities » Duyun, Guizhou 558000, China)

Abstract It is of significance to study the distribution and the factors of karst impact on the development of
karst depression in the fields of geomorphology and environmental science. This paper takes Shilin county
with abundant karst depressions as the study area, which is in subtropical monsoon climate zone, the south
of the karst plateau in eastern Yunnan Province. The area is sandwiched between the Shizong-Mile fault and
the west branch of Xiaojiang fault, and at the transition zone between the southeastern margin of Qinghai-Ti-
bet plateau and the Beibuwan hilly plain.

Based on digital elevation model (DEM), the methods of Ripley’s K function, nuclear density, buffer a-
nalysis, and spatial superposition in ArcGIS are used to analyze the distribution characteristics of the depres-
sions and the influence of geographical environment on them. The results show that, (1) The distribution of
karst depression in study area presents an aggregate pattern on a scale of 8 km, and the area can be divided into
three sub-areas, namely high-density(™>6 « km ?), medium-density (5~6 *« km *) and low-density (<5 *« km *)
areas. The high-density area has a total area of 308 km?”, which is concentrated in two areas, namely Weihei,
Muzhujing, Yusheng. Nuoyi in the east, and Hemo station and Shilin town in the northwest, with an aver-
2

age depression density of 7. 20 « km The medium-density area is in the surroundings of the high-density

area, including Yinai, Douhei, Southern Haiyi, and Northern Weize, with an average density of 5. 74 -

2

km ?; and the low-density area is mainly at the edge of county, with an average density of 4. 16 *« km
From the aspect of morphological parameters of the depression individuals, perimeter and area of them are
high-density area << medium-density area < low-density area; depth and side slope are high-density area ==
medium-density area => low-density area. (2) The spatial distribution of the depressions is controlled by the
factors such as topography, geomorphology and geology. They have different quantity and density at differ-
ent locations in elevation, relief, slope, rock type and fault buffer. At the altitude of 1,850~1,950 m, the
maximum number of depressions is 37.1% ,while the slope of 6°~12° accounts for the most as 82. 0%, the
relief of 100~150 m is 31. 3%, and the landform classification of karst hilly zone is 34. 3%. In terms of rock
type, the depression density in the Quaternary deposit area is 5. 8 « km™*, and in dolomite area is 5. 6 *
km ?, which are both dominant distributions due to lithostratigraphy. There are differences among the den-
sity in the buffer zone of three fault groups, with similar trend of density variation at each fault group. Tec-
tonic joints and fractures developed in the Devonian, Carboniferous and Permian strata and the Jiuxiang,
Weize and Guishan faults in study area strongly control the development of karst depressions along their long
axis directions. (3) The spatial variation of the depression density is well correlated with two comprehensive
indicators of regional heterogeneous structure of potential hydrological connectivity (IC) and hypsometric in-
tegral (HI). As the IC value increases, the depression density decreases, showing a significant negative cor-
relation (R*=0. 81). While with the increase of HI value, the depression density gradually increases, show-
ing a significant positive correlation (R*=0. 90).

The spatial distribution of karst depressions is affected by geographical factors, and IC and HI can com-
prehensively reflect the distribution characteristics of depressions in study area, however, whether this law is
universal still need further study.

Key words karst depression, connectivity, hypsometric integral, geographic information system, Shilin
country
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