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Fig. 1 Spatial distribution characteristics of indicators for the delineation of the Southwest Guangxi Karst Area-Beibu Gulf

Coastal Zone
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Fig. 2 The first-grade classification of the key zone of
mountain-river-sea geographical system
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Table 2 Naming and coding of the third-grade classification example unit of the key zone of mountain-river-sea geographical system

(The top 10 taxa as a percentage of the total area of the study area)

EEt TS 56 5% Jii i /% A
The third-grade classification Full code Area/ % Location
Fangcheng District, Dongxing City, Lingshan County, Liangqing
Low elevation hills-non-carbonate rock District, Yongning District, Hengzhou City, Binyang County,
area-complex salt-based red clay-conif- B-a-M-4-10 15.21 Mashan County, Xixiangtang District, Long’ an County, Fumian
erous forest-river and canal District, Bobai County, Luchuan County, Beiliu City, Xingye
County,Rong County
Leye County, Tianlin County, Lingyun County, Tiandong Coun-
ty, Pingguo City, Wuming District, Mashan County, Shanglin
Low elevation mountains-non-carbon- County, Xixiangtang District, Binyang County, Xingning District,
ate rock area-complex salt-based red D-a-M-4-10 13.17 Hengzhou City, Longzhou County, Fusui County, Shangsi Coun-
clay-coniferous forests-river and canal ty, Fangcheng District, Qinbei District, Lingshan County, Pubei
County, Fumian District, Xingye County, Luchuan County, Rong
County
Qinnan District, Lingshan County, Hepu County, Haicheng Dis-
. L - trict, Tieshangang District, Luchuan County, Fumian District,
Low elevation plains - non - carbonate Tianlin County, Youjiang District, Tiandong County. Pingguo
rock area-complex salt-based red clay- A-a-M-4-10 10. 81 « ANy jlang s > landong iy, ~Ineg
. . City, Long' an County, Xixiangtang District, Wuming District,
coniferous forest-river and canal : . . . S e ;
Jiangzhou County, Ningming County, Shanglin County, Binyang
County
Mid-altitude mountains-non-carbonate Long‘hn Autonpmo.us V‘County, Leye (,ognty,ngyun Coun‘ty, Na-
. . . po County, Jingxi County, Debao County, Mashan County,
area-limestone (rock) soil-scrub-shrub- E-a-G-54 7.47 Long’ 4 . h Distri Daxin C Tiand
land -ong an County, J}angz ou District, Daxin County, Tiandeng
County, Longzhou County
Mid-altitude mountains-non-carbonate e . < . .
sone - limestone ( rock) soil - serub - E-a-G-5-2 3.39 thr} (,oumy,Longl‘m Autonomous (/o‘unty,ngyun County, Na
po County,Debao County,L.ongzhou County
dryland
Low elevation terrace - non - carbonate Wuming District, Xingning District, Mashan County,Qingxiu Dis-
area-purple soil-coniferous forest-river C-a-1.-4-10 1.92 trict, Hengzhou City, Qinnan District, Xingye County, Bobai
and canal County, Luchuan County
Mid-altitude mountains-non-carbonate Longlin Autonomous County, Xilin County, Tianlin County, Leye
area-limestone (rock) soil-broad-leaved E-a-G-1-2 1.78 County, Lingyun County,Napo County, Debao County, Longzhou
forest-dryland County
Mid-altitude mountains-non-carbonate Longlin Autonomous County, Xilin County, Tianlin County, Leye
area- limestone (rock) soil - tussock - E-a-G-2-2 1.57 County, Napo County, Jingxi County, Tiandong County, Long’an
dryland County
Mid-altitude mountains-non-carbonate )Sllm Louqty, Longhn Autonor‘r‘lous LQunFy,Tlanlln ‘Lounty,'Leye'
R o L T County, Lingyun County, Youjiang District, Napo County, Jingxi
area-limestone (rock) soils-scrub-high E-a-G-5-7 1.33 C Deh C Tiand C Tiand C
cover grassland “ounty, Debao County, Tiandeng County, Tiandong County,
Pingguo County,Mashan County,Daxin County
Mid-altitude mountains-non-carbonate Lingyun. Commig . Soutiang. Diomior: Tiavgary Droniet. Debo
rock area-limestone (rock) soils- tus- E-a-G-2-5 0.91 8y ' jlang - s ’ yang IS .

sock-shrubland

County, Napo County,Jingxi County, Tiandong County, Tiandeng
County,Long'an County

x=3

WIBMBRGEXEFE=ZRISENBIRBER(FHELREE)

Table 3 Some environmental indicators (mean % standard deviation) of the third-grade classification of the key zone of mountain-riv-

er-sea geographical system

8548 B Environment variable

53 2 G 1 N ; o

Classification FERIE/C AR mm e H JRI 4/ T Y/ TR /m
Average Annual ;
code 1 recipitation/ Surface Sunshine Average Average
templ‘;z;ljre/ec P Enm temperature/C hours/h slope/® altitude/m

B-a-M-4-10 21.0+£1.1 1632.5+210.7 24.9%0.8 1534.4+158.4 13.1£2.8 171.3£68.0
D-a-M-4-10 21.1£1.7 1619.7+230.3 24.6£1.0 1552.6+181.6 15.0+4.1 297.9+233.8
A-a-M-4-10 21.5+1.8 1486.3+225.1 25.3+1.3 1586.2+181.0 13.2+5.5 279.8+290.4

E-a-G-5-4 19.6£1.5 1568.1+237.5 24.0+0.9 1504.0+223. 2 21.0+£2.4 658.2+298.6
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Continued table

R BE A% it Environment variable
53 28 G N ¢ .
Classification AR C AR /mm gy e o A I/ b T4 g AR /m
Average Annual ;
code nual recipitation/ Surface Sunshine Average Average
tempael;ature/"C P fnm temperature/C hours/h slope/® altitude/m
E-a-G-5-2 19.4%£1.4 1448.6+152.1 24.0+1.0 1 560. 8 +215. 2 21.812.4 820.3+265.6
C-a -1.-4-10 22.1+0.8 1703.9%209.6 24.7%+0.6 1562.2%166.0 12.5%£3.4 158. 4+ 80.4
E-a-G-1-2 19.1£1.4 1423.0%+149.3 23.8+0.9 1 554.8 +208.5 21.9+£2.1 829.6+235.2
E-a-G-2-2 19.1£1.4 1487.0%223.0 23.9%0.6 1553.4+210.7 20.9+£2.4 769.2+291.6
E-a-G-5-7 19.3%+1.2 1432.7£198.5 23.9%0.6 1543.1%208.0 21.2+1.9 689.9 +263.9
E-a-G-2-5 19.5+1.6 1434.4+211.6 24.0+0.7 1549.0+205.1 21.0+£2.2 714.0+ 268. 4

A-a-M-4-10 3= % 53 A 78 60 L 1X, b 38 b
XD b TR = A0 28 R A AN [R] T B G Bl
FERVRFAE AR K 2 06 DXIAE 28 PR B8 7 A 5 K i
D-a-M-4-10 [ 3 (297. 9 m) FIHE BE (15°) 43 5l W 25
F A-a-M-4-10 B K (279. 8 m) 5HE (13, 2°) 5
VAR L M- R R R A X - K CAD - - R B
(E-a-G-5-4) . WP g #5110 M- JE B R 38 2 IX - K CED)
+- - - (E-a-G-5-2) P /4~ 43 2 B0 ) b 55 2 Y
HR A PR LMD, E-a-G-5-2 19K (820. 3 m) 5B

BE(21. 8°) 73 HiIME i T E-a-G-5-4 Ay 4K (658. 2 m)
YR (21.00 . X LA X 38 A9 32 221X 0 2 3 Ll
P ASTR] 33 B AN TR AN ASOGE FIF 75 b 114 [ 7K 2t L S A
— 3 [R50 L T LT BE 2 T A M B S Y 22 5
2.3 WTiEHIs R gL Bt 2 ASE

LIV M B0 2R 8 G B R AR M B i R
N Bl B2 5% A0 G, DR I A G e 1 S0 R X O BT L T
O AT T SCHEHT 1) PR R R R AE A 2 AF
HEFERLD,

F4 WIIBMEREXET LRSI

Table 4 Characteristics of key zone types of mountain-river-sea geographical systems

B T K3 X
Environmental
factors and
significance

G 1 S0 R DX G el
Key zone of the
Southwest Guangxi
karst region

L3 G B
Key zone of
the basin

I Mg 5 B

Key zone of the coast

Three - level zoning of the key
zone of the mountain- river - sea
geographical system

Major geographic locations

Climate zones
Elevation/m

Average annual temperature/°C

Average annual precipitation/
mm

Major landform types
Major soil types

Major crops

Research focus

Socio-economic value

Ecological significance

Low elevation mountains - non -
carbonate rock area - complex
salt- based red clay - coniferous
forests-river canal

Baise City,Chongzuo City

Subtropical monsoon climate
297.7

21.1

1619

Hilly, mountainous areas
Red soil

Corn,rice

Karst vegetation-soil type inter-
actions

Serving the development of stone
desertification and the sustain-
able development of the region

Karst fragile ecosystem function

Low elevation hills-non-carbon-
ate rock area-complex salt-based
red clay-coniferous forests-river
canal

Baise City,Chongzuo City, Nan-
ning City

Subtropical monsoon climate

245

21.1

1552

Plains, hills, mountainous areas
Red soil

Corn,rice

Various types of ecological and

environmental problems in wa-
tersheds

Serving watershed ecological and
environmental protection issues

Vulnerable ecosystem functions
in watersheds

Low elevation plain-non-carbon-
ate rock area-complex salt-based
red clay - coniferous forest - river
canal

Beihai City,Fangchenggang
City, Qinzhou City

Subtropical monsoon climate
279.8

21.5

1 486

Plains, hills

Red soil

Rice

Ecosystem impacts at different
spatial and temporal scales

Service for coastal wetland eco-
logical restoration and marine en-
vironmental management

Coastal wetland ecosystem func-
tion
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Key zone

- Karst key belt

Key zone of the coast

Key zone of the basin

Coastal zone

Other

City limits
KI5 5 WF5E R TR E 43 HOET 10 A LV Hh e 3R 4 ¢
BT 23 ) 43 A

Fig.5 Spatial distribution of key zone of mountain-river-

sea geographical system in the top 10 percent of the total area
of the study area
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Comprehensive Classification Research on Key Zones of Moun-
tain-River-Sea Geographical System — Taking Southwest Guangxi
Karst Area-Beibu Gulf Coastal Zone as an Example

HUANG Simin'*?,HU Baoqing'?*" " , WEI Gaoyang’, HUANG Lifang'**, WEI Wenwen'**,
ZHANG Lili"*"*,LI Meimei'"*"

(1. Key Laboratory of Environment Change and Resources Use in Beibu Gulf, Ministry of Education, Nanning Normal University,
Nanning, Guangxi, 530001, China; 2. Guangxi Key Laboratory of Earth Surface Processes and Intelligent Simulation, Nanning,
Guangxi»530001.China;3. School of Geography and Planning, Nanning Normal University, Nanning,» Guangxi, 530001 . Chinaj; 4.
School of Natural Resources and Surveying,Nanning Normal University, Nanning,Guangxi,530001,China)

Abstract:In order to meet the needs of natural resources development planning, based on the perspective of
mountains,rivers and seas,this article takes the coastal zone of Karst Area in Southwest Guangxi-Beibu Gulf
as the research object. Based on geomorphic types,geological types,soil types,vegetation types and land use
elements,a three-grade classification scheme for the key zones of the mountain,river and sea territorial sys-

tem was constructed. The spatial overlay method is used to overlay and map the classification elements,and
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the zoning, mapping and environmental factor analysis of the key zones of the mountains,rivers and seas re-
gional system are carried out. The results show that the Karst Area in Southwest Guangxi-Beibu Gulf coastal
zone can be divided into 38 primary units,78 secondary units,and 111 tertiary units. In the first-grade key belt
classification, the mid-altitude mountains-non-carbonate rock area occupies the largest area,accounting for
19.10%. In the second-grade classification, the mid-altitude mountains-non-carbonate rock area-red loamy
soil occupies the largest area,accounting for 13. 98%. In the third-grade classification,the area of low-altitude
hilly-non-carbonate rock area-complex salt-based red clay-coniferous forest-river canal occupies the largest ar-
easaccounting for 15.21%. The results indicate that the comprehensive classification scheme for key zones
proposed in this study can reflect the differences and driving factors in regional characteristics. Therefore, it
can provide a theoretical basis for the planning of natural resources surface system.and at the same time, it
provides a reference for relevant research at home and abroad.

Key words: key zone of mountain-river-sea geographical system;spatial overlay method;hierarchical classifica-

tion system;Southwest Guangxi Karst Area-Beibu Gulf Coastal Zone;ecological sustainable development
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