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International Symposium of Karst Water under Global Change
Pressure
Guilin, China, April 11-13, 2013

Introduction

Nowadays, threat such as resource
depletion, natural disaster, and environmental
problems has been increasing under global
change. Water resources crisis, which strongly
affects human livelihood, has been worsening
around the globe and in regions with
population growth. Karst system, which is
extremely sensitive to the environmental
change, needs more attention and effective
measures. In recent years there were a lot of
explorations internationally in tackling these
problems. In order to summarize the research
results of karst resources and environment
from experts around the world, so as to
improve understanding and execute suitable
measures, an international conference on
“International Symposium of Karst Water
under Global Change Pressure” was held
from 11th to 13th, April 2013, in Guilin, China.
The symposium was sponsored by China
Geological Survey and Commission on Karst
Hydrogeology, International Association of
Hydrogeologists, organized by Institute of
Karst Geology (IKG), Chinese Academy of
Geological Sciences and International
Research Center on Karst (IRCK) under the
Auspices of UNESCO. Dr. Wang Min,
associate minister of Ministry of Land and
Resources of China, Xu Feng, associate

mayor of Guilin City, Li Jinfa, deputy director
of China Geological Survey, academician
from Chinese Academy of Sciences and
Chinese Academy of Engineering, Dr. Chris
Groves from Woodrow Wilson International
Center for Scholars and Hoffmen Environ-
mental Research Institute and other experts
from home and abroad attended the
symposium. 138 participants from 13
countries participated. During the opening
ceremony, Geological Research Center on
Global Climate Change, China Geological
Survey was unveiled.

Karst  Resources  and  Environment

Karst area provides fresh water resources.
Karst caves bear numerous mineral resources
and highly ornamental value of landscape.
There is special ecosystem existing in the
caves, some biological species aren’t still
found. The vegetable resources are special
here, with a lot of precious species and
medicinal materials. However, karst
environment is fragile. Diversity of karst
morphology makes water flow and element
migration in different behavior, forming
unique environment there. Karst hydro-
geologists usually pay attention to modes of
occurrence and flow characteristics of karst
water. Some common views are accepted in

karst water system structure and flow pattern.
Global change produces more and more broad
and sustained effect on karst environment.

Impact of climate change

Observational evidence from all
continents and most oceans shows that many
natural systems are being affected by regional
climate changes, particularly temperature
increases, though the causes of change are
yet uncertain (AR4 IPCC 2007). The effect
of climate change to karst water which have
been observed are: Drought or flooding
provoked by extreme weather; Impact of
glacier melt due to global temperature
increasing; Collapse, water pollution, dam
break, rock desertification and so on. Of
course, these problems are mostly caused by
combined effect of climate change and other
factors, especially human activities.

Karst area in south China suffered from
a succession of drought events in recent years,
bringing about millions of people without
drinking water and a hundred million of
cultivated land reduction of output. This was
emphasized as the key point in the
symposium. Together with other regions in
China suffered from extreme weather and
flooding event, extreme weather causes more
and more hazard. IPCC also published a
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report of managing the risks of extreme events
and disasters to advance climate change
adaptation. In order to adapt the drought
hazard from extreme weather, China
Geological Survey has sponsored 80
geological projects in karst region, South-
West China in this century; spending 500
million yuan RMB; hydrogeological survey
of 77 karst water catchments have been
completed; hydrogeological mapping of
200,000 km2 in scale 1/50,000 have been
finished. The total drilling footage reaches
52,000 m (Wu Aimin).

Bared karst is increased due to glacier
receding in the glaciated karst in Swiss Alps
(Nico Goldscheider). Increase in glacial melt
water accelerates karst process, but along with
reduction of glacier area in the future, spring
discharge will decrease. Karst aquifers and
ecosystems are affected by direct and indirect
climate change and human activities. These
resources and services can’t be considered in
an isolated way because they are intensively
interconnected. The protection of ground-
water and ecosystems in karst terrains under
global change pressure requires a holistic
approach. Under the background of global
change, these are special challenges with
water resources in karst regions in the United
States (Chris Groves). Climate change didn’t
have distinctive influence on karst water in
the USA at present. However, in the high
population areas, such as Florida and Texas,
karst water is very important to local people,
and it suffers more disturbances, or there are
more potential risks there. President’s Council
of Advisors on Science and Technology calls
for a comprehensive strategy for the
mitigation and adaption to climate change.
There is great concern about climate change
but less on karst in the United States. It is
obvious that the impact of climate change on
regional and local scale are different.

Effects of human activities

Effects of human activities to karst
resources and environment are more direct
and distinct, with different degree and features
in different regions. Human activity such as
irrigation, flood control, power production,
water supply, mining, infrastructure
construction and urbanization threaten the
fragile karst environment and biodiversity
(Petar Milanovic). Although most of these
activities are positive to human life, some
negative impacts cannot be avoided. For
example, induced collapses in urban areas
along the roads and railways; endangered
wild life and endemic subterranean species.

Frequently transboundary problems in karst
appears as very serious, and sometimes
become sources of international conflicts.

Mining, tunneling, deep oil, water
extraction, and exploitation of shale gas will
all bring about a change in karst water flow
system. Sometimes it leads to decline in
groundwater table and spring water dries up.
Effect of water pumping in karst area usually
exceeds common experienced estimate. The
impact of tunnel construction will continue
and enlarge in the future. For those crossing
through karst water system boundary and
conduit, it will result in change of under-
ground flow system. Hydrogeological survey
should be carried out in the affected area in
order to find out the change of groundwater
flow system (Yuan Daoxian). Large scale
groundwater exploration could also lead to
similar problems.

Land use change can result in change of
flood frequency, base flow, and annual mean
discharge. A big karst spring was used to
demonstrate the relationship of karst
groundwater resources and land use and
climate change in a rapidly urbanizing region
in the monsoon area (Guo Fang). Rapid
decrease of spring discharge, deterioration of
water quality, degradation of submerge-plant
have contributed to reduction in traditional
soil and water conservation forest, rapid
increase of economic forest such as
eucalyptus, and urbanization construction,
and also change of precipitation and
temperature can accelerate water cycles.

Society and government’s concern

Global climate change has been concern
to governments. During the opening
ceremony of this symposium, Geological
Research Center on Global Climate Change
– China Geological Survey was unveiled. The
center was established in the Institute of Karst
Geology, indicating karst science is very
important for global climate change study.

Concept of sustainable water develop-
ment (SWD) has been a developing subject
in hydrogeology. United Nations (UN) has
identified this as a top priority. Based on
current rate of usage, UN is not optimistic
about the global water outlook. Decrease of
groundwater storage caused by over-exploi-
tation groundwater is the main threat in the
world. Pollution problems are now common
in developing countries. To address this
issue, the world needs to embrace sustainable
water development (SWD). Continued
assessment of global change impact on
different scale of water resources is needed.

What we can do

Understanding

Get information about past drought,
flood, and frost disasters from speleothems
or karst aquifers, so as to reveal its mechanism
of formation. The achievements of paleo-
climate study from cave sediments were
plentiful in the past 10 years. Understanding
trend of climate change is the precondition
of evaluation the influence of climate change
to karst water and environment. Although
paleoclimate study belongs to different field
discipline compared to karst hydrogeology,
the former can provide information for long
time scale of eco-environment knowledge.
Moreover, karst morphology which is
important to water storage is developed from
geological history. Paleo-climate study was
a special topic in the symposium. Cheng Hai
reported new progress in paleoclimate
research:  Speleothem records, compared
with other records, speleothem has many
advantages, such as wide geographic
coverage, long records (~ 650 ka, or longer)
and high resolution. The technology to
address this are δ18O and high resolution of
U/Tu. Correlation of speleothem can be done
with each other in the world and with other
types of records. Project of SpeleoMAP was
introduced. In virtue of speleothem study
from all over the world, speleothem records
characterize climate history in different
climate domains, correlation among different
climate systems, from which comprehensive
picture of the climate change in different
climate systems and their interplay and
mechanism can be drawn.

Prof. Li Hongchun considered South
China’s drought could be relative to weaken
of East Asian summer monsoon, while Indian
summer monsoon didn’t show corresponding
change. The conclusion was deduced by
comparing records in Southwest China. It is
a pity that the symposium could not attract
more meteorologists to discuss the change of
China climate and tendency of drought in
South China karst area. Geomorphic
processes that occurred in dry northeastern
Brazil were replicated during the climatic
oscillations, enabling sequential development
of landforms and processes during the
interplay between wet and dry conditions.
Extensive studies in caves have enabled the
determination of past wet periods as well as
the timing of geomorphic surface and
underground features, such as speleothem
growth, tufa deposition, valley aggradation
and so forth.
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Adaptation

How karst area adapts to global change
needs a comprehensive study. Karst rocky
desertification rehabilitation project being
carried out in South China is a good example.
Dr. Jiang Zhongcheng introduced experience
from Guohua desertification treatment
experiment site. Under the circumstance of
rare land resources and high population in
South China, agriculture in the peak slope
results in serious soil loss and erosion. In
order to reduce the soil loss and erosion
problems, comprehensive study was done by
scientists. The government has made a policy
to encourage local people to plant economic
crops. Forest is developed on the peak;
adaptable vine vegetation, fruits or medicinal
herbs and so on are developed on the hill slop;
water drainage system is set up in the
depression. Thus, comprehensive treatment-
Guohua model was established. However, this
will be a slow process, because change in
traditional life styles in rural areas would be
not easy. Ecological restoration is of great
urgency in karst mountain areas, because rock
desertification develops very quickly. Diffi-
culties need to be overcome during rock deserti-
fication and rehabilitation not only comes
from traditional culture in rural areas, but also
from frequency of extreme weather hazard,
and complex flow pattern in karst area.

Mitigation

CO
2
 is absorbed or released during karst

process. From a global view, CO2 absorbed
by karst process is huge, which can impact
global carbon cycle. Traditional idea is HCO

3
-

produced by karst process recurs to
atmosphere in the ocean, so it doesn’t produce

net carbon sink. Latest studies in the aquatic
environment (including land or ocean) show
HCO

3
- can partly change into inorganic

carbon. During this process, only O2 is
produced but without CO2, so carbonate
weathering can produce net carbon sink (Liu
Zaihua). Studies show carbon sink through
the combined action of carbonate dissolution,
the global water cycle, and photosynthetic
uptake of dissolved inorganic carbon by
aquatic organisms (i.e., by carbonate
weathering via the water-rock-gas-organism
interaction) is far greater than previous
estimates that have only considered the
transport of dissolved inorganic carbon by
rivers, and have a similar magnitude to that
of the terrestrial carbon sink in global forests.

Urgent issues in karst study

Facing the long disturbance of global
change and extreme climatic events, there are
some urgent problems to be addressed.
Monitoring response of karst water to climate
change should be persisted on a long-term
scale. Auto-monitoring, multiple indicies
should be recommended or strengthened in
karst water monitoring. Satellite can be used
to solve the difficult problem of remote
observation and transmission. Online karst
water monitoring can advance the resolution
of observation and efficiency. Observation
concept of runoff and hydro-geochemical
process and karst water pollution adaptation
should be established (Ralf Benischke).
Simulation technology is a powerful tool for
water resources forecast in the future, while
this is the difficult and important topic in
hydrogeological study (Tu Kan). Tu Kan
reported the developing process of how
numerical models were established in Barton

spring, Texas, and tried to set up numerical
models in karst area in South China. Although
the relationship of conduit flow and fissure
water, and hydraulically calculating conduit
flow have been established in an appropriate
way, physical model was still an obstacle to
build because of the complexity of conduit
structure and hydraulic condition (John
Gunn). Moreover, to simulate the impact of
climate change on precipitation recharge
and evaporation contains more processes,
especially the hydrological process of epikarst
zone (Jiang Guanghui, Li Yuhui, Cheng
Hongsong), mechanism of karst water use by
vegetation. In conclusion, there are still many
scientific issues that needs to be addressed
to establish a numerical model in karst
hydrology.
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Prof. M. Jayananda elected as a Fellow of Indian Academy of Sciences

Prof. M. Jayananda has been elected as a Fellow of Indian Academy of Sciences in  recognition
of his research contributions on the Archean magmatism, continental growth and geodynamic
evolution of Dharwar craton, southern India. For the past 30 years he has carried out
multidisciplinary research involving field based strain fabric analysis, elemental and isotope
tracers. His research has significant impact on understanding the geological and tectonic
evolution early earth into a habitable planet. Currently Jayananda is working as a Full
Professor at University of Delhi where he is focussing research on the interplay of tectonic
upliftment and long term climate change in maintenance of high topography of passive
continental margin (western ghats) of south western India. Prior to joining University of
Delhi he was working at Bangalore University. He was editor of Episodes from 2009-2012.


