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Preliminary Researches on Bio-Geographical Divisions of China
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Abstract: On the basis of comprehensive physical factors including altitude, landforms, climate,
vegetation, hydrology, land-use, etc. , the present paper divides China’s territory into 124 basic units by
using the GIS technique. 171 species of mammals and 509 of higher plants were selected for the study
according to certain principles. Distribution information for these species were entered into the China
Species Information System, and converted into geographical coordinates. Presence-absence information
for mammal and plant species in each unit was used to compute species composition similarity for the 124
units. Mathematical quantitative analysis was then applied. The S¢rensen similarity index was used to
calculate correlation matrices, and produce a cluster analysis result using the Ward method. The paper
summarizes the differences in distribution between the two taxa and describes the reasons causing these
differences. It also makes many important conclusions on the definition of boundaries of bio-geographical
divisions of China.

The ecological niche of mammals is much wider than that of plants, and reflects the obvious fact that
plants are more sensitive to elevational changes refelecting physical geographical factors. The phenomenon

is especially marked in the southeast of the Qinghai-Tibet Plateau, Yunnan Province and the vast upland
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area to the south of the Changjiang River. In these areas. the range boundaries of the mammals differ from
that of either physical geography or plants.

The boundaries of the Indo-Malayan Realm for mammals and plants are markedly different.

Mammal species distributions are obviously divided by large mountain ranges or rivers.

Compared to plants, the distributions of mammals are more easily interrupted by human activities.

The species in the Altai Mountain are more similar to those in the Northwest Region than to those in
the Great Xingan Mountains area.

The species in the Qaidamu Basin are more similar to those in the Qilian Mountain than to those in the
Talimu Basin.

The Southern border of species distribution in the Northwest Arid Region should be the Kunlun
Mountain area rather than the south edge of the Talimu Basin.

Mammals in the Qinling Mountains are quite similar to those in the Hengduan Mountains, but the
plant species in these two areas are markedly different.

However, despite a number of differences of distributional characteristics for animals and plants, the
overall patterns are reasonably similar in most regions.

On the basis of the cluster analysis, this study produced an objective and quite general bio-geographic
division system. consisting of 4 areas. 8 sub-areas, 27 regions and 124 units. The system clearly shows
the similarity among regions not only in the terms of physical geography, but also of species composition
and ecology. It has practical utility for biodiversity conservation programs.

This study adopts a method that starts from basic units and progresses to higher-level divisions (the
traditional way is therefore reversed), which is a more objective methodological approach for identifying
bio-geographic divisions. Using this method, the division boundaries can be defined according to the
results of a cluster analysis of species distribution, rather than researcher’s subjective knowledge and
experience of species and ecology. This method is also applicable to other biological taxa.

Key words : Bio-Geographical division; species; China species information system; cluster analysis
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Fig. 2 Mammal distribution cluster analysis figure
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1
Table 1 China bio-geographic divisions
Area Subarea Region Subregion Unit
o (1) North Da Xing'an
) . Ling Mountain
~ ’
A\IAorth‘(,eAmrﬂl D? Xing'an (2) Central Da Xing'an Ling
1 Ling Coniferous Forest Mountain
Da Xing'an Ling
. .
South Da Xing'an Ling ;3) Mountai South Da Xing'an
Grassland -ing Mountain
A 4) Songnen Plain
. W . (5) North
Ia Northeast . Lhm? Plain Central Da Hinggan Ling Eastern Slope
2 Northern Forest Grassland
Montane Mesa
Northeast —
Plain (6) South Da Xing
b an Ling Mountain Front Mesa
Inneri Xiliaohe River Arid Steppe (7) Xiliaohe Plain
Mongollad Mountain Front Mesa
Steppe an (8) Inner-Mongolia
Northeast 3
s . Plateau Eastern Lowland
China Plain .
Inner-  Mongolic 9 Ulan Qab Plateau
nner neota (10) Yinshan Mountains Hill
Arid Steppe and e
Desert Grassland an Xilin Gol Plateau
: e a2 Hulun Buir Plateau
4 (13) Huangtu Plateau
Northern Hill
Ordos Plateau 8%; o Ordos Plateau Junggar-
Arid and Desert 2 . unges
1 Grassland Horinger Loess Hill
T (16) Hetao Plain
NOftbcast an Changbai Mountains
China as) Xiao Hinggan Ling
Arca Ib a North Ching 19 Sanjiang Plain
o'rt ef‘mt, e 0 Wusuli River
5 Eastern Hill Coniferous/ W ukinghertlain
Xiao Xing'an East of Northeast Broad-leaved Mixed Forest 21) Mountain Front Mesa
Ling and China 22) Liaodong Peninsula
Changbai
Mountains b
Lower Liao River (23) Lower Liaohe Plain
Agriculture
a (24) - North Hebei-North
Ie North Hebei and West Beijing Hill
nng
Liaoling Hill Deciduous (25) West Liaolin Lowland
Shrub Hill
North China b
and Huangtu North China North China Plain (26) Haihe Pla‘in . A
Plateau . @27 Yellow River Flooding Plain
Northern Agriculture
(28) South Shanxi Basin
¢ 29 Southeast Shanxi Plain
Hebei and Shanxi Hill (‘30) v ' Liiliang Mountain and
L. . . Central Shanxi Basin
Semi-xerophytic Deciduous (1) Upper Yonedinghe
Broad-leaved Forest and . pper ngcinghe
Forest Grassland Basin
i h (32) Western He'nan Mountains
d: (33): Shandong Peninsula
Shandong Peninsula (34): South Central

Deciduous Broadleaf Forest Shangdong LLow Montane Hill
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1
Area Subarea Region Subregion Unit
(35) North Shaanxi and
1 Ie 7 East Gansu Incisive Yuan
) (36) Weihe Valley
Huangtu Plateau < | ..
. s 37) Central Gansu Incisive
Northeast ol China Forest Grassland Hill
China and Huangtu and Arid (38) South Ningxia Incisive
Area Plateau Grassland Hill
(39) Helan Mountain
a Huaibei (40) Huabei Plain
Plain Agriculture 4D Nanxiang Basin
8 “42) Middle Yangtze River
o . b Plain
Hufjlbe} Plain and Middle and Lower Yangtze (43) Lower Yangtze
ple}lns in the River Plain Agriculture River Plain Hill
Middle and 44) Yangtze River Delta
Ia Lower Yangzte
River ¢ - ; :
Central Dabie-Tongbai li/lix)irftains 7 PrbieTongba
China Mountains Deciduous Shrub
9
Qinling (46) Qinling Mountains
and Daba Mountain 7 - Daba-Micang Mountains
Mixed Forest
10 (48) Chengdu Plain
Sichuan Basin (49) Central Hill
Agriculture (50) Eastern Parallel Valley
GD - Xianxia Ling-Kuocang
Mountains
11 (52) - Wuyi-Daiyun Mountains
(53) Middle and
: ‘Southcast L(_)wcr Qiantang River Vallgjy Basin )
China Hill and (54) Zhejiang and Fujian
. Coastal Hill
Southeast Basin Evergreen (55) Anhui and Zhejiang
China Broad-leaved Lowland Hill
Area Forest (56) Ganjiang Valley Hill
(57) Hunan and Jiangxi
Lowland Hill
Ib
12 (58) Xiangjiang Valley Hill
59 Nanling Mountains
Highlands Yangtze River (60) Yuanjiang
and plains Southern Bank Catchment Montane Hill
in the Evergreen (61) Dalou Mountain Md-
south to Broad-leaved land Valley
Yangtze Forest (62) Miaoling Hilly Pain
River (63) Honghe
Catchment Montane Basin
(64) Wujiang
13 and Nanpanjiang Catchments Mid-land
Valley
Yunnan- Guizhou (65) Zuoyoujiang
Plateau Catchment Melted Rock Montane Plain
Evergreen (66) East Yunnan and
Broad-leaved West Guizhou Karst Plateau
Forest (67) Southeast Yunnan
Low-heat Plateau
(68) South Central Yunnan

Low-heat Valley
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2
Area Subarea Region Subregion Unit
(69) . East
" Guangdong and South Fujian Coastal Hilly
Mesa Plain
(70) Zhuji Delt
South to Nan ) . tang Letta
. Hilly Plain
Ling Evergreen .
7D West Guangdong
Broad-leaved . .
and Southeast Guangxi Montane Valley
Forest .
(72) Yujiang-
Yongjiang Catchment Wide Valley Hill
15 (73) West Yunnan Montane Plain
South Yunnan (74) Southwest Yunnan
Tropical Plateau Wide Valley
Te Monsoon Forest 75) South Yunnan Wide Valley
I 16 (76) . West
R Guangdong and South Guangxi Coastal Mesa
Southeast Coast and Hainan and Plain
China Islands of  Leizhou Peninsula [S4P) Leizhou Peninsula Mesa
Area South China Lropical Rain (78) North Hainan Meta Plain
Forest and 79 South Hainan Montane
Monsoon Forest Hill
17 (80) Northwest
Subtropical Hilly Plain
. (81) Central Subtropical
Taiwan Island .
E Mountain
ergreen
vere (82) South Tropical Hilly
Broad-leaved .
Plain
Forest and NP <
. (83) East Tropical Coast
Monsoon Forest
(84) Pescadores
18
i (85) South Sea Islands
South China Sea | .
] ) Tropical Rain Forest
Islands Tropical Rain Forest
19 (86) Central Yunnan and
* . South Sichuan Plateau Lake Basin
South Sichuan .
87) Salween and
and Yunnan Plateau Evergreen .
Lancang Rivers Parallel Valley
Broad-leaved Forest o
(88) Dulongjiang Valley
Ma 20 (89) Middle and Lower
) Fast Daduhe Catchment Mid-land Mountains
. as
(90) . inshajie
il Tibet and West Sichuan . o 'me nang
. . and Yalongjiang Incisive Mountains
. Incisive Hill Coniferous oo
. Southeast . . D) . Minjiang and
Southwest Forest and Alpine Meadow o .
Chi and Daduhe Incisive Mountains
ina
Area South of (92) Kangrigebu
Qinghai- South Wing Mountains
Tibetan a (93) Himalayas South
Plateau 21 Himalayas Wing Mountains
. Southern Wing Montane (94) Salween and
Himalayas . . . .. .
Tropical and Subtropical Lancangjiang Incisive Mountains
Forest 95) N

Brahmaputra Great Turn and Upper Salween

Incisive Mountains
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3
Area Subarea Region Subregion Unit
Ma
b (96) Brahmaputra
21 South  Tibet  Montane Valley Mountains
Southeast and Himalayas Shrub Grassland 97) Himalayas
South of Qinghai- Shrub frassian Central Mountains
Tibetan Plateau
R (98) N
: " Upper Lancangjiang, Jinshajiang and
ast a h . i .
. . Fast and SOL_“ Yalongjiang Incisive Mountains
Qinghai Montane Alpine .
22 . N .99 Upper Yellow River
Cold Grassland and Alpine . .
Grassland Incisive Mountains
Northeast (100) South Qinghai Mountains
I b Qinghai-Tibetan
Plateau
) . Qaidam Basin and (101) Qilian Mountain
Soulhwesl Central Qilian Mountain Desert and (102) Qaidam Basin
China and Grassland
Area North
Qinghai- (103) North Qiangtang
Tibetan Plateau Mountains
Plateau a (104) South Qiangtang
23 Central Qinghai-Tibetan Plateau Mountains
Plateau Alpine Cold (105) North
West and Central Gpgqs]and Tibet Plateau Northwestern Lake Basin
Qinghai-Tibetan Mountains
Plateau (106) Gangdisé Mountains
b (107) Sénggé
Ngari Plateau Zangbo Catchment Plateau Mountains
Alpine Cold Desert and (108) Langgén
Desert Grassland Zangbo Catchment Plateau Mountains
94 (109) Alashan Plateau
(110) Mazong Mountain
(111) West Hexi Corridor
?l‘asha\n' . I’Il)ateaL: (112) . East and Central
emperate Leser Hexi Corridor
95 (113) Nuomin Gobi
5 o~
East Tianshan ( 114.) . . Turpan-
T te Desert Hami Interval Mountain Basin
emperate Deser (115) East Tianshan Mountains
a
" Altay Mountains  (116) Northwest Mountains
Grassland and ain Southeast Mountains
Coniferous Forest
Northwest b
China 26 North ] ar Basin Temperat (118) Junggar Basin
Area Xinjiang D”“gg:r s Lemperate 19 Emin Valley
eser
c . —
Tianshan Mountains (120) ' Central Tianshan
Grassland and Mountains
assla 2 li Vall
Coniferous Forest azb lli Valley
a . .
27 Tarim Basin Desert 122) Tarim Basin
Tarim Basin and b (123) 3 Kunlun Mountains
. Northern Side
Kunlun Kunlun Mountains (124) Kunlun Mountai
Mountains Alpine Cold Desert untun Mountain

South Wing
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Fig. 8 Regions, sub-regions and units of China bio-geographic divisions

1 Codes are those in table 1
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