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Table 1 Key technical modes of water development and utilization in karst area abroad
(B i R % A1 K BEWTT K e AiE - .
Name of Represen- Characteristics of water ﬁ[‘ﬂ‘ﬁ‘ ﬁﬂq%ﬁ— -
; Advantages and disadvantages Applicable conditions
mode tative case resources development

Collection-stor-
age - utilization
of rainwater
and superficial
karst water

Storage, regula-
tion, and cyclic
utilization of
water resources
in karst aquifer

Comprehensive
development
and  manage-
ment for water
resources in
small or medi-
um scale karst
basins

Apulia and Ba-
silica karst are-
as in Italy

Aquifer storage
and recovery

project (USA)

Tennessee river

basin (USA)

Collecting rainwater, intercepting
surface streams or slope catch-
ment, and collecting water from
fissure and surface (shallow) karst
spring by excavating diversion dit-
ches or tunnels underground or at
the foot of the mountain,then sto-
ring them in the reservoir at the
bottom of depression or under-
ground water storage cellars, coop-
erating with the water conveyance
canal (pipe) system for water sup-
ply or irrigation

Planned exploitation (over exploi-
tation) of karst groundwater, arti-
ficial recharge of groundwater in
the mining area,and scientific reg-
ulation and utilization of water re-
sources in karst aquifers (regula-
tion, storage and recycling of water
resources)

It emphasizes the unified planning
and management f{or water, soil,
countryside, forest, road and land-
scape within a river basin, and
multi-objective development, pay-
ing equal attention to protection,
development and governance. Wa-
ter resources development is coor-
dinated with regional economic de-
velopment

Advantages: Rainwater and shal-
low karst water are used as re-
sources to the greatest extent,
which can solve the problem of
water shortage in karst areas
where groundwater is extremely
poor or difficult to develop with
low cost

Disadvantages: The project is
small in scale and can only solve
the problem of drinking water for
a limited number of people and
small-scale farmland irrigation

Advantages: It can maximize the
use of aquifer to regulate, store
and utilize groundwater resources,
realize the reuse of water resources
and avoid karst water environment
problems such as groundwater de-
pletion

Disadvantages: It is necessary to
ensure the integrity of the aquifer
hydrological system and the con-
trollability of the implementation
process of water recycling (it may
require manual construction of the
water storage project, with large
investment)

Advantages: From the perspective
of the overall service function of a
karst watershed ecosystem, it is
ensured that maximize the benefits
of water resources development
and utilization.

Disadvantage: Detailed hydrologi-
cal survey and monitoring data are
required, and the development of
water resources must coordinated
with the government’s regional e-
conomic plan

Karst area near watershed
zone where lack of ground
water, or where the develop-
ment of groundwater re-
sources is difficult or with
high cost

Karst aquifer with sufficient
capacity for water regulation
and storage,closed hydrologi-
cal system and controllable
water cycle ( for effective
groundwater recharge and ex-
ploitation)

Small or medium scale karst
basins
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Continued table

(RN
Name
of mode

RS B
Represen-
tative case

IK IR I K AL
Characteristics of water
resources development

R

Advantages and disadvantages

I JH A
Applicable conditions

Coordinated de-
velopment  of
karst water re-
sources at Inter
basin ( region-
al) scale

Cascade regula-
tion and com-
prehensive  de-
velopment  of
water resources
in karst large
watershed

Rhine, Danube,
etc
(Europe)

Neretva &
Trebinne karst
basin

Establishing an inter - basin man-
agement organization or a transna-
tional coordination mechanism,
building inter-basin (region) water
transfer projects under unified
planning for the development of
karst water resources within the
scope of inter basin (region) ,and
implementing the coordinated de-
velopment of water resources with
multiple objectives

With the support of water re-
sources optimal dispatching deci-
sion- making system, the flood is
diverted and transported through
canals or underground pipelines, to
reservoirs within the whole large
karst watershed, which are built
according to local conditions, espe-
cially making full use of the water
storage capacity of karst depres-
sions and underground karst cave
fissure systems at different eleva-
tions, for flood storage and water
regulation and other use

Advantages: From the perspective
of regional development, it can ef-
fectively solve the problem of spa-
tial mismatch between water re-
sources and social and economic
development, maximize the bene-
fits of water resources develop-
ment and take into account the in-
terests of various regions within
the inter-basin

Disadvantages: The project is
huge, which need huge invest-
ment,and regional coordination

Advantages: Emphasizing the co-
ordinated development of man and
nature. The construction of water
conservancy projects has made full
use of the favorable conditions of
karst landform and hydrogeologi-
cal structure, especially the water
storage capacity of karst depres-
sions and underground karst cave
fissure systems. It can effectively
realize the optimal degulation of
water resources in time and space
Disadvantage: It is very difficult to
build a water conservancy project
for flood storage and water regula-
tion, especially in karst mountain-
ous areas with developed caves and
fissures underground,it may cost a
lot of money

The arid karst basin where e-
conomy is developed, popula-
tion and cultivated land are
concentrated, and demand for
water is urgent; water re-
sources in adjacent basins is
abundant, where has low de-
mand for water resources

A large karst basin,and adja-
cent tributaries have close hy-
draulic connection (for exam-
ple,originating from the same
flood plain) ; karst depressions
(poljes) or underground karst
cave fissure hydrological sys-
tem, which locate at different
elevations and with hydraulic
connection each others, has
good conditions for building
reservoirs by blocking caves
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Abstract: The main problems of water resources development in karst areas in China are resource-based and
pollution-induced water shortage in the north,flood-water logging disaster and seasonal water shortage in the
south,and mismatch between water resources and economic development space. Although many key technol-
ogies have been developed,and some successful models have been summarized in the exploitation and utiliza-
tion of karst water resources in recent decades,there were still many problems to be solved. The successful
experience,typical cases and key technologies of water resources development and utilization in karst areas a-
broad were analyzed in this article,and the successful modes of karst water development abroad were summa-
rized, which include collection-storage-utilization of rainwater and superficial karst water, storage, regulation
and recycling of water resources in karst aquifers,comprehensive development and management for water re-
sources in small or medium scale karst basins,coordinated development of karst water resources at inter basin
(regional) scale,cascade regulation and comprehensive development & utilization of water resources in large
karst basins. Based on the enlightenment of the above model to the planning, protection, management and de-
velopment of water resources in karst areas of China,it is proposed to learn from the experience of coordina-
ted development of karst water resources at the inter-basin (regional) scale in foreign countries,and imple-
ment coordinated development of water resources across basins to effectively solve the problem of mismatch
between water resources and economic development space in karst areas. According to the idea of cascade
regulation, storage and comprehensive development and utilization of karst water resources in large water-
shed, the cascade water resources development project of large karst basin with multi-objectives of flood con-
trol and water resources regulation and storage is carried out in karst depressions with cascade distribution
and close hydrological connection in southwestern karst area to solve the problem of seasonal water shortage
in southern China. It is necessary to pay attention to the problem of water environment caused by the overex-
ploitation of groundwater resources in karst areas of northern China. The plan of recharge to karst aquifers
should be initiated to enhance the water storage capacity of northern karst aquifers,to improve water resource
utilization efficiency and the groundwater environment. And finally,it is necessary to promote the technolog-
ical innovation of collecting, storing and comprehensively utilizing rainwater, shallow karst water or slope
flow in extremely arid karst areas to provide technical support for the sustainable development and utilization
of water resources and ecological economy development in China.
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