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Abstract. Karst is a unique landform developed by soluble 2 The role of karst in engineering and environmental

rock. It usually relates to the groundwater drainage system, geosciences

and provides important water resources. Current researches

indicate that karst is closely related to the Earth system andvhile geoscientists and geographers have just started to pro-
environmental protection, and it can also create potential natmote environmental concern about karst in the late 20th cen-
ural hazards such as sinkhole flooding and land subsidence iury, karst actually takes an important role in the Earth Sci-
urban area. Its relationship with hydrogeology has also beemnces. One of the biggest contributions of karst is how it acts
an important factor for studying water pollution and nutrient as carbon sink and stores historical climate records on the
cycles in engineering geosciences and agricultural geology.Earth. Cave researchers discovered that stalagmites can be
an indicator of paleoclimate (Cosford et al., 2008; Mylroie,
2008; Yuan et al., 2008). Mylroie suggested that flank margin
caves on stable carbonate islands are actually a result of sea-
level highstands, and their elevations can act as a paleo-sea

Karst is a unique landform developed in soluble rock. In !€velindicator (Mylroie and Carew, 1990; Mylroie and Myl-

modern geology, karst has been described as “the landscap@i€: 2009; Walker et al., 2008). More importantly, karst is
created by dissolution and solution on the soluble rock, suctySually related to water resources, especially on carbonate is-
as limestone, halite, and gypsum” (Ford and Williams, 2007,Iands. The position of karst on carbonate islands u;ually _acts
p. 1). During the mid-20th century, the value of karst was asthe I_ocatorofthe freshwater lens. The close rellat|onsh|p_of
usually misinterpreted by the public. The public usually Karstwith hydrogeology usually attracts the attention of engi-
related karst with “show cave”, or beautiful tourism spots N€€rng geologists and. enwronmental civil engineers. Tradi-
such as Guilin, China (Mylroie, 1984): however, the ex- t|ongl concerns on engineering geology are how to detect the
tension of karst terrain is much more than that. According@duifer and groundwater discharge of karst systems (Smart
to White (1988), “Based on Gvozdetskii research in 1967,and Worthington, 2003; Worthington and Smart, 2003) and

approximately 50 000 000 k#rof land surface could qualify how karst integrates with water pollution and land subsi-

as karst”, whereas Palmer (2007) declared that “about 10 dence; while the characteristic of second porosity in karst
15% of Earth's land area consists of well-developed karst,systems usually increases the infiltration rate and discharge

and this figure is much greater if it includes minor karst, ©f Pollutants, and karst development by dissolution can cre-
buried paleokarst, and solution porosity formed by deep-ate unpredictable land surface collap_se (Mylroie and Carew,
seated processes”. Karst landscapes occur on every conth997; Waltham and Fookes, 2003; Wilson et al., 1995; Zhou

nent, especially on North America, Europe, the Middle East,2"d Beck, 2008).
and Southeast Asia (Gunn, 2004). It takes on a very impor- Therefore, the role of karst environmental geosciences and

tant role in Earth systems, especially in engineering work and1atural resources management is how these topics act as
environmental changes. agents between humans and the environment. The firstimage

of karst for the public usually relates to beautiful geotourism
regions such as Guilin, China; but the human-environmental
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are focusing on two issues: (1) Result of urbanization onengineers usually face a technical problem when they build
karst terrain, and (2) Feedback of agricultural developmentoads, highways and tunnels. The construction usually en-
on karst regions. larges the exposed area of karst and increases the rate of karst
The main concern of urbanization on karst terrain is theexpression. Methods to mitigate this problem are still being
relationship of hazards, urban environment and karst proinvestigated.
cesses. In the US, the most serious hazards for urban loca- Current techniques for investigating karst processes in-
tions in karst areas are sinkhole flooding and sinkhole colclude cave exploration and mapping, dye tracing, geophys-
lapse. Those hazards usually create property damage andal survey, surface mapping, and modeling. Using GIS as
human losses (Waltham and Fookes, 2003; Zhou and Beclkan analysis tool has also been a global trend for studying
2008). Rapid urban development in karst regions also inkarst. However, the fundamental problem of engineering ge-
creases the surface runoff rate, disrupts groundwater flow andlogy for karst processes is the lack of background informa-
of karst terrain stability, and directly increases the chances ofion about karst classification. Similar karst features with dif-
sinkhole flooding and sinkhole collapse (Blansett and Ham-ferent geologic histories (such as glaciated karst landscapes
lett, 2010; Campbell, 2005; Hart, 2006; Mills et al., 1991; Li and sinkhole plain morphology) are usually misclassified by
et al., 2010a; Waltham and Fookes, 2003; Zhou, 2006; Zhowengineers, especially in landform analysis (Mylroie and Myl-
and Beck, 2008). roie, 2004; Purkis et al., 2010a; Purkis et al., 2010b; Shinn
In most areas, “sinkhole” can be a dissolution or collapseand Purser, 2010). From the perspective of environmental
feature formed by the enlargement of second porosity in carapplication of karst analysis, it is necessary to build up a
bonate rock. Sinkhole location is difficult to predict. Previ- high quality karst geodatabase, with data of karst features,
ous studies indicated that sinkholes can be buried by a thickhe relationship between karst features, and the relationship
soil layer, and can also be enlarged by continuing dissolu-of karst features to the current hydrologic situation.
tion from infiltration (Waltham and Fookes, 2003; Zhou and
Beck, 2008). Furthermore, similar features with different
geologic histories in karst such as banana holes, blue hole3 The future
and pit caves can have the same or more extensive geolog
hazard potential. (Mylroie and Carew, 1997; Wilson et al.,
1995). Even if there are no sinkholes visible in a karst re-
gion, continuing karstic development under urban areas cal

also affect the stability of building foundations (Chan and 3.1 How to investigate a rather large geographically
Lai, 2005; Darigo, 1989). Rapid urban development on karst extended karst area without extensive field work?
usually increases the mass on land surface, which increases
the chance of surface collapse; at the same time, the imyorks for the engineering geosciences is usually time limited
pervious paved surface of urban areas usually blocks wategnq without a large support system of instruments and fund-
infiltration, which alters the original groundwater flow sys- ing. However, accurately investigating karst can be labor-
tems, and results in further karstic development becoming,;sed and expensive. Current engineering works for the
more uncertain. _ karst landscape are usually based on extensive field work.
In addition, urban development on karst areas withoutgeyera| researchers are starting to use remote sensing tech-
care_ful plannmg can cause wate_r pollution and aquifer CoNpiques such as LIDAR imaging to support their investiga-
tamination. It usually spreads disease and can break dowfons, However, such work is still expensive and costs time
the chain of the biological cycle (Boulton et al., 2003; Li et a5 well. For future investigation, researchers should think
al., 2010b.)- ) about if there is any alternative method to study the land-
For agricultural development on karst regions, most con-gcane such as using lower resolution images (e.g. LandSAT,
cerns of engineering and environmental geologists are hovspoT) 10 detect underground features. Spatial modelling ap-
the carbon cycle and the nitrogen and phosphorus cycles ing|ications with different parameters (such as slope, vegeta-
tegrate with karst and farming (Chen and Lian, 2010; Li etjon - soil moisture) and pixel purity index techniques may

al., 2006; Zhang et al., 2007). Location, storage, usage, andisg be helpful to investigate the karst features if incorpo-
pollution of water resources are also important issues of agriyaied into a possible method.

cultural engineering and agricultural geology. (Wang et al.,
2001; Li et al., 2001b). 3.2 How to maintain the data quality?

Therefore, karst terrain is a complex system with close re-
lationships to Earth system science, engineering geology, hyMost environmental engineers do not have a very strong
drogeology, environmental geology and agricultural geology.background in geology, especially in the understanding of
It takes an important role on the Earth, but the complete im-carbonate rock. Therefore, it is necessary to have a better
age of karst processes for environmental engineering is stilpromotion of “karst” to public (especially to engineering
being explored. Recent research indicates that geotechnicéirms). It is recommended to have a series of public lectures

ic . . . . .

'(I;o investigate karst for engineering and environmental geo-
sciences in the future, here are several developmental sug-
Igestions for researchers and engineers:
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human errors from diffgrent engineers and re;earchers, and gﬁgﬁgmfﬁﬁfﬁ 59;4116936?;01333 asin, na, AP
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