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Abstract IGCP-513 “Karst A quifers and W ater Resources’ (2005-2009) is a karst-related IGCP project that continues
the trend of international karst geology research Since 1990, three karst-related IGCP Projects (IGCP 299, IGCP 379 and
IGCP 448) have been implemented successively with Prof  Yuan Daoxian fran the Institute of Karst Geology, CAGS, as
L eader of the Interational Working Group. A |l these four projects have provided opportunities for karst research canmuni-
tiesworldvide o study together and lve reurces and envionment problems in the fields of karst formation, carbon cy-
cle, karst ecology and water reources Earth Systen Science has been introduced into the study of modem karsbology, and
Karst Dynamics Theory has been established, thus mproving the development of karst science The achievaments of these
projects have laid a lid foundation for the establisment of the International Research Centre on Karst (IRCK) under the
augpice of UNESOO in Guilin, China Fram thispoint, thispaper presents a reviev of the development of Karst Dynamics
Theory in China during the past couple of decades Themajor scientific achievaments are ammarized, and the pergpectives
of their practical utilization are illustrated The mportance of Earth Systan Sciences and Global V iev in the development of
moderm karstology in China isemphasized The history of the development of KarstDynamnics Theory in China can be traced
back 0 20 years ago in the study of karst geochemistry, inwhich a seriesof field portable facilitieswere used  reveal the
behaviors of Karst Dynamics Systan aswell as the directions (disolution or deposition) and intensity of karst processes,
thus providing the methodological background for the development of the Karst Dynamics Theory The KarstDynamnics The-
ory is defined as the discipline for studying structures, behaviors, functions and typesof the karst dynanics systam (KD S)
in theworld The KDS is the karst systan of material, the energy trandfer in the foms of carbon cycling, water cycling,
calcium and other elenent cycling on the interfaces betveen lithophere, amogphere, hydrophere and biophere Conse-
quently, themajor functionsof KD S are: the forcing of the formation of karst; the regulation of the greenhouse gas in
the amogphere and enviorment acidification; the pramotion of the migration or deposition of elenents thus foming
mineral deposits and bringing about mpactson human life  t© record the processes of climate and envirormental chan-
ges Asthe KDS is influenced by geological, hydmlogical, climatic and biological processes, there are different types of
KDS in theworld The idea of Karst Feature Camplex (KFC) isan important part of the Karst Dynamics Theory The KFC
is defined as a group of karst featureswhich include macroscopic and microscopic foms, surface and subterranean foms,
and disolution foms aswell as depositional form s developed under smilar enviorments The idea of KFC helps karst re-
searchers awid the confusion of isimorphisn, thus benefiting the global karst comparion and the snooth running of
IGCP299. Through yearsof monitoring on dozensof typical karst dynanic systan sites both in China and abroad, the differ-
ences in the behaviors of different typesof KD S aswell as their relationshipswith rainfall, egecially thunderstom events,
vegetation, and il conditionwere revealed The largest carbon resenoir (carbonate rock mass) obviously ranains active in
global carbon cycle, the data fran the site automatic records indicate that KD S is highly sensitive o envionmental change,
and the reponse time scalemay be hoursor even minutes Continuous site observation shows that the seanal and diurnal
hydrochamical variations tend © co-vary with thundersiom events Hydmogeochemical sampling strategies for epikarst
rings in karst areaswith monsoon climate like southwest China should be redesigned, and continuous hydrogeochemical
observation is needed for accurate evaluation of karstification intensity and carbon cycle It isal found that the considera
tion of only water-rock interaction is not sufficient for understanding the hydrochemical variation in karst systans, that the
variable effectsof GO, on the systan should be evaluated, and that the consideration of water-rock-gas interaction as a
whole is thus amust in understanding the regularity of the gatial and temporal variations in KDS Taking the advantage of
the GO, inwlvament in karst processes, the Karst Dynamics Theory contributes to the global change study in 2 ways
Conceming the carbon sink or carbon urce of the amogheric GO, through the karst process, it is estimated that about
17. 74 x 10° t of carbon is removed by dismlution of carbonate rocks from the amogphere in the karst regions of China,
whereas the anount fram the amosgphere in global karst regions is6 08 x10° t, i e , about 1/3 of the missing carbon
sink On the other hand, a lot of GO, outgassing points from active tectonisn were identified along the Tethys zone fran Ti-
bet westvard o France, which become an mportant source of amogpheric CO,;  For the purpose of providing high relu-
tion past clmate change proxies from karst sediments, egecially Peleothemes for the test of GOM, sme abrupt changes in
paleomonsoon on temination |, |lwere revealed A lot of pgpers in this apect have been published in mportant interna-
tional journals such as Science, Holocene and Quaternary International For exanple, thorium-230 ages and oxygen iotope
ratios of stalagmites fran Dongge Cave in China characterize the A sianMonson and lov-latitude precipitation over the past
160000 years Numerous abrupt changes in 20/*°O values result from changes in tropical and subtropical precipitation
driven by inglation and millennial-scale circulation shifts The Last Interglacial Monsoon lasted 9 7 + 1 1 thousand
years, beginningwith an abrupt (less than 200 years) drop in *0/°0 values129 3 + Q 9 thousand years agp and ending
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at an abrupt (less than 300 years) rise in 0 /0 values119 6 + Q 6 thousand yearsagn The start coincideswith insla
tion rise and measurementsof full interglacial conditions, indicating that inslation triggered the final rise o full interglacial
conditions The paleoclimate enviorment evolution since 2300 years ago in L ibo, China, was reconstructed by lots of pa-
leoclimatlogical recordsof stalagnite M any cold Heinrich eventsH1-H5 since the last glacial stage and abrupt events such
as Younger D ry events are clearly recorded by stalagnitesof suth China The Karst Dynamics Theory has been gpplied ©
the sustainable development of karst regions in China, egecially o the rehabilitation of the rock desertification areas in
uthwest Chinawhich covers about 100000 km” with a population of about 30 millions Because of the leakage of water re-
urces, the shortage of Dil, and the alkaline background of carbonate rocks, the karst ecosystans are characterized by pet-
rophile, xerophile, and calciphile on the surface The lack of sunshine, the rather stable temperature, and slov under-
ground metabolisn constrain the biodiversity in karst areas Under the guidance of karst dynanics, plants that enjoy both
ecological and econamic benefits are selected under the particular KD S geochemical background © be used in the rehabilita
tion of rock desertification areas, and water reurces in thousands of underground streams in outhwest China are managed
in accordance with the gecial behaviorsof KDS The development and utilization of Karst Dynamics Theory is designated
as aprincipal target of the newly goproved Intemational Research Centre on Karst (IRCK) in Guilin under the augpices of
UNESOO. Thisdisipline will be developed continuously under the joint effects of karst scientists both fram China and
abroad

Key words modem karsiology; earth systan sciences karst dynanics theory; global correlation
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