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Fig. 1 Schematic diagram of the study area
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Table 1 Population of the three villages from 1990 to 2018

B5eIx EN D NEIIN SRR AT/ S INENER A
19904F: 20054F 20184F 19904F: 20054F 20184F 19904F: 20054F 20184F
FKIEAT 653 711 765 499 376 209 76.42% 52.88% 27.32%
T A 760 857 893 599 498 556 78.82% 58.11% 62.26%
jSoizaw ) 751 848 883 589 491 662 78.43% 57.90% 74.97%
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Fig.2 Actual population change of the three villages
from 1990 to 2018
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Table 2 Age structure of the three villages from 1990 to 2018
A IKUERS WHER FAELTAT
5itd2
19904F 20054F 20184F 19904F 20054F 20184F 19904F 20054F 20184F
0~15% 231 207 147 269 249 184 266 246 161
16~30% 194 130 212 226 157 208 223 155 227
31~45% 110 163 135 128 197 211 127 195 207
46~60% 75 117 163 88 141 156 87 140 159
604 L1 I 42 94 108 49 113 134 48 112 129
&3 1990—2018 F RN BF NOFIREH R FHERMLE
Table 3 Age structure and average aging rate of left-behind population in the three villages from 1990 to 2018
R | PR
IKIEAF HER SFAELT R
46~60%/ 16.42 17.25 17.24
602 L) I 12.13 13.04 12.11
x4 ABFHHIETRR
Table 4 Farmland abandonment in the three villages
KRS R UF LR
MR B SCRRBERR SEORIE O BREGE SSPRBRRR PRI BBbE SShREER Em
F/hm’ T FY/hm’ F/hm’ F/hm’ T FY/hm’ F/hm’ F/hm’ T FY/hm’ F/hm’
19904F 811.30 736.96 74.34 1 365.80 1337.04 28.76 925.60 888.98 36.62
2005%4F 802.30 585.48 216.83 1352.60 1174.30 178.30 902.30 728.33 173.97
20184 781.82 155.20 596.64 1329.28 758.11 469.17 876.10 28.00 444.10
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Table 5 Use, abandonment and abandonment rate of homestead

Fif 1B AR FHMBEA/M FEEASEA/M EIEMEAEAE EIEMRE . EFERLE FHER%
TRIERT 24 687.50 12 075 115 5 435
19904F Tl EAF 30209.78 15 240 128 3 2.34
AR 35957.27 16 510 126 2 1.59
TRIERT 27773.44 21900 145 16 1.10
20054 s A 38 022.66 29 600 161 7 435
UFARLLRS 42 948.96 35 640 160 4 2.50
TRIERT 34 288.20 42 960 177 115 64.97
20184F BN 52 085.83 92 460 199 25 12.56
AEA R 49 940.65 94 500 196 7 3.58
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Fig. 3 Total number and abandonment rate of homesteads in the three villages
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Fig. 4 Coupling evolution characteristics of population—cultivated land—homestead in mountain—dam system
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Spatial-temporal pattern of land use evolution in mountain—basin
systems based on three typical villages

HE Xianxian, YANG Zhimou, ZHAO Yuluan, ZHANG Meng
( Institute of Karst Research/Shool of Geography and Environmental Science, Guizhou Normal University, Guiyang, Guizhou 550001, China )

Abstract As a typical eco-vulnerable area of rocky desertification in karst mountains of Southwest China, Guizhou
Province is characterized by a large number of mountains and hills, and a scarcity of basin land and high-quality
cultivated land. Consequently, the contradiction between large human need and small farmland acreage is increasingly
prominent. In this study, we selected three typical villages—Shuiyuan village, Manyu village and Haohuahong village
in Haohuahong town, Huishui county, Guizhou Province as the study areas. Shuiyuan village is located in a remote
mountainous area with a large number of barren sloping farmlands. This village is mainly developing the agricultural
economy. Manyu village is a typical of low hills and gentle slopes, distributed with both sloping farmlands and basin
land. This village is mainly developing the breeding industry. Haohuahong village is characterized by the flat terrain,
with rich farmland resources and high degree of agricultural mechanization, and it is a typical model village of modern
agricultural development in Huishui county. These three villages have jointly formed a mountain—basin system.

On the basis of the regional characteristics of mountain—basin system, we explored the spatial-temporal
differentiation characteristics of the coupling evolution of rural population, farmland and homestead in these three
villages from 1990 to 2018.

We acquired the data of depopulation, farmland and rural homestead in these three villages by participatory rural
appraisal, analyzed the spatial-temporal evolution of population, farmland and homestead from the village gradient
perspective, and further divided the functions of farmland and rural homestead. The results show as follows: (1) The

degree of rural depopulation is different. Population outflows are severe in mountainous areas with marked
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depopulation. There are less population outflows in basin areas, with depopulation. Population outflows are very
common with prominent depopulation in the intersected areas between mountains and basins. (2) Regional differences
of farmland abandonment are obvious. Farmland abandonment is the most severe in mountain areas, followed by the
arcas intersected between mountains and basins, and farmland abandonment in basin areas was less severe.
Abandonment or transformation of farmland has caused the changes of utilization types and functions of the farmland.
(3) From the perspective of homestead use, the number of homesteads increased and the space of homestead expanded
to outside but was deserted inside. Structures and functions of homestead changed noticeably. (4) Rural depopulation
drove the change of land use, which was mainly driven by socio-economic change and regional population migration
from rural to urban areas. Various factors affecting the changes of land use and the processes of these changes are
interdependent and restrict each other, which has constituted a dynamic coupling phenomenon.

To sum up, the spatial-temporal variation characteristics of land use evolution in mountain areas, intersected areas
between mountains and basins and basin areas are different in different periods. The research results are helpful to
guide the rural farmland utilization and protection, homestead activation and utilization in mountain—basin systems
with different geographical conditions, socio-economic development levels, traffic conditions and geological
backgrounds in Guizhou Province. It is of reference value for us to realize the sustainable development of society and

economy in terms of mountain—basin system.

Key words mountain—basin system, land use change, rural depopulation, farmland, homestead
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discharge receded to a stable state and its temperature remained steady and lowest, which can be inferred that water
release from small fractures to conduits significantly reduced. The study results demonstrate that the temperature
information is useful in tracing the complicated hydrological processes while more observations particularly those in

epikarst and conduits are needed to increase the tracing reliability.

Key words karst spring, rainfall-flow response, spring temperature, rainfall infiltration
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