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Preface

International Research Center on Karst (IRCK), under the Auspices of UNESCO was
established on December 15", 2008 in Guilin, China. It is the first category Il center
concerning geosciences under the auspices of UNESCO and in the framework of the
International Geoscience Programme (IGCP), and IRCK had successfully passed the

first six-year review by the Experts Panel of UNESCO in November 2013.

Since the inception, IRCK extensively conducting international exchange and initially
putting in place an information sharing platform. IRCK devotes itself to know the
karst system further all over the world, to maintain a positive ecological cycle of the
fragile karst environment, to accelerate the social and economic development in karst
areas. IRCK, with the scientific research, publishing and international cooperation,
promoted the achievements of karst dynamic, enhanced the international exchange,
established a scientific information sharing platform on karst dynamics, karst
resources sustainable utilization and ecological environment protection, and provided
requiring service, technical information, education and training further, to lay the
foundation of conduction and implementation of comprehensive scheme on karst

rocky desertification management and ecology restoration.

The international cooperation of IRCK mainly includes the international training
courses, signing cooperative agreements with cooperating organization globally and

implementing the international cooperation project together.
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EH 58zl International Training Courses
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Since 2009, IRCK has began to organize international training courses annually. So far, 7
international training courses have been held successfully. 147 trainees from 33 countries joined
our training courses, and 35 professional foreign scientists and technicians from 16 countries
(except China) were invited to give lectures. This training course is the best platform to promote
international cooperation. For one hand, it served as a platform for science and technology on
karst sharing, for the other hand, it helped to build a bridge for bilateral or multilateral
international cooperation. Besides, the training courses also respond actively to the initiation of
One Belt One Road by Chairman Xi Jinping. It served as a great support to karst geology study of
One Belt One Road countries. So far, about 18 countries along this area have participated in the
international training courses of IRCK.

2009-20154F @ b5 I 3= 85 B A%

List of Themes and Other Related Information about the International Training Courses from 2009 to 2015

Ty =R
R Fndia) TR KB B S5enl)  (FRSER E)
Sequence Themes Year/Duration Sponsors/Co-organizers N . o
Trainees Nationalities
8

FRACHRSES 20094F/30K (e
Flrst Karst Hydrogeology and Karst Ecosystem 2009/ 30 Days Ministry of Commerce, China
B AR SHER 010M2K  ELHED = .
Second Karst Hydrogeology and Karst Carbon Cycle Monitoring 2010/12Days Ministry of Land and Resources, China
— - ] T EEIRAR
EIH ARSI wngrax B _
Third Karst Hydrogeological Investigation Technology and Methodology 2011/ 12 Days m[:;w of Land and Resources, China 17 2
SBIGH  FORSACTEL w126FM2K  ELEEBEEAT . -
Forth Karst and Hydrogeochemistry 2012/ 12 Days MLR/ Southwest University
gy OOEEEABEES, SNSRI wisenax  EEEERD
Fifth Karst Hydrogeological Survey, Dynamic Monitoring and Application 2013/12D Ministry of Land and Resources, China 21 18
: in River Basins ays
EAN  ERLSEASHERLY Sees |2 AR LSS B8
- S MLR/ China University of Geosciences 17 14
Sixth Karst Ecosystem and Geomicrobiology 2014/14 Days (Wuhan)
AR, WRAE. BRESN. FEbREESEIES m i
Seventh Karst Landscape, Geopark, Natural Heritage, Environmental 2015/ 14 Days E iha- ining %-ooperation
Geology Mapping and Data Mining orum
&
Summation 106X (Days ) 147 33
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Theme: Karst Hydrogeology and Karst Ecosystem
BImtEl: 20094511 A 8 HE 12 A5 H
Duration: 8 November to 5 December, 2009
B )TN SRR

Avenue: Guilin, Guangxi & Kunming, Yunnan

MRS, EERE VR O 5 a8 T BT S 7R T T /KOO 5T 5 A2 3 T BrEE I
PET 2009 £ 11 H 8 H#E 12 A 5 HAE] FEEM BT
The Training Course on Karst Hydrogeology and Karst Ecosystem sponsored by the Ministry of

Commerce of China and organized jointly by IRCK/IKG, was held from Nov. 8 to Dec. 5, 2009 in
Guilin, China.

25 4 [ YA i R AR ) 35 44 B B RO VN B I, D BT R T
Hrp, BALR 144, SMELR 114, MA10RRkERE. BIR. BRI, sk,
O, (EE. B, FERGEWABS R 9 AMES . Hlles it 17 A, ABAiIor 5l
R ERIEMIL. EIREE, ENFERTETE. BB A, B e, STkt 8 MEZ,
2 NS B K SO B P A S AT K RTE N B3 AU AR B8 T T B 01 o B IR AR iR o
PO SRR SRa AN AL DU R o . IRIRA R B SR, SEAME ARl 15,
EVE KO AUE T S RGE =TT A2

Twenty-five renowned experts and specialists in the field of karst and geology research were

invited to give lectures. Among them, there are eleven overseas lecturers from nine countries (i.e.
2



America, Austria, Australia, Canada, Croatia, Germany, Poland, Serbia and Slovenia) and fourteen
Chinese lecturers. Seventeen trainees from the following eight countries: Ethiopian, India,
Indonesia, Kenya, Peru, Romania, Uganda and Viet Nam are themselves hydrogeological and
karst environmental researchers and officials of related governmental organizations in their own
countries. There are four main parts of the course: lectures, field practice, field excursion and final
evaluation test of the trainees. The lectures delivered at the training course cover a wide range of
topics including karst dynamics, karst hydrogeology and karst ecosystem.

BRE 2 Indoor lectures

11 AHMEBA Y R ZABEAL « e (B2, T Bl - *%?%%ﬁﬁ LB E I - U
R EE CGRED, TEHE < AREF OINERD, S « PUR/RELE S GRAMIE),
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rEe RIEJe. AL B W@ 7. MR, ZOUE. R, FaE. XA,
LA, EUE, Ed RAEHEER,

There are eleven lecturers from overseas: Andrzej Tyc (Poland), Chris Groves, Fredrick
D.Siewers and Yanging Lian (USA), Derek Ford (Canada), Elery Hamilton-Smith (Australia),
Natasa Ravbar (Slovenia), Ognjen Bonacci (Croatia), Petar Milanovic (Serbia), Ralf Benischke
(Austria) and Wilhelm Struckmeier (Germany). The fourteen Chinese lecturers are Yuan Daoxian,
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Jiang Zhongcheng, Wang Shijie, Cao Jianhua, Guo Fang, He Shiyi, Jiang Guanghui, Lei Mingtang,
Li Qiang, Liu Zaihua, Qi Shihua, Wang Mingzhang, Wang Jinliang, Xie Yungiu.

E AR R WUR GENVAIEFS
Trainees’ assessment Awarding certificates
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After nearly one-month's study and stay in Guilin, the trainees not only have had a deep
understanding of the research development and approaches of the karst hydrogeology and karst
ecosystem of China, but enjoyed the traditional Chinese customs and culture so that makes them
much more understand China and Chinese people and paves the way for future cooperation of
each other.

BRI P 5 R

Group photo at the closing ceremony
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Theme: Karst Hydrogeology and Karst Carbon Cycle Monitoring
BImtEl: 2010 4F 11 A 29 H-12 A 10 H

Duration: 29 November to 10 December, 2010

B TR

Avenue: Guilin, Guangxi
EH BB [ HORE ST A PR v AT T e o T 1 B A 2 e o VL BT 8 BT IR & 70

AT RSO 5 o BRAE A U R B I B 2010 4 11 5 29 H~12 A 10 HAEEERK2E 3
17 R AWM AR B B SRIMAIRTFE 10 AN K5 A BEAT 1 93 R B 51

The International Training Course on Karst Hydrogeology and Karst Carbon Cycle Monitoring,
which was organized by IRCK/IKG, was held in Guilin, China from November 29 to December
10,, 2010. 17 course participants from 11 countries of Africa, South America, Oceanic, Europe and
Asia enjoyed this 12-day training in Guilin, China.

RIESER LU E W s I RGN A E 5% Wolfgang Drebrodt 24 81257 G 4 17
Prof. Yuan Daoxian was giving a lecture on karst ~ Prof. Wolfgang Drebrodt was answering

dynamic system and introducing karst in China questions raised by trainees

eI B 8 v [ S VA AT BTG . b LS I N K R EVE A 5 B A T A A
WP BARFN T 12255 = A T8, B0 R KR SR A5 0] L 5 5 7K 2 AR AP A TR BRI
BRI BRAESE S ARI AL, AT T R VIR B SRS Bl . — D7 S5 58 7 1 rh B AR i
TR ST J5T IR At R R VAR 2 dE g, 53— J7 IR 2 AR i A A TGSl IR 70 AN
Al HBFUE 5T BPEERFERIA R AMUE AR Z T, SEAEA A [ 58500 2 i bt
T 2T TSV
This training course was based on the following three main aspects, karst hydrogeology of China,
assessment and management of karst groundwater resources in China and technology and

methodology of karst carbon cycle monitoring. Lectures and field investigations focused on
relevant research hotspots such as groundwater-related environmental problems, karst aquifer
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protection, carbon sink, karst collapse and carbon capture and storage. During this period, the
course participant improved their understanding of the research status of karst hydrogeology in
China as well as the karst scientific advances on a global scale. Also, the trainees’ presentation and
assessment provided a good chance for all the people involved to deepen their knowledge of karst
in various climatic and geological settings so that multilateral communication and understanding
have been enhanced not only in the academic level, but social and cultural levels.

F A sz Field excursion

FUA 5 5 AR U )IHEEAT 12 A8 SRR 1 B BRE it ST sl
W, WEPEEE ARG A PO a T AT 78 S LAl DN B3R 26 TR 38
HHGRRR, BRI R 7 aEai A e RO L EER R JUE 12 &1
I 1 KR R R [ R T L R e KBNS B, W e T AR, SR T A
YEIH ) HIG IR

During this training course, lecturers and trainees had an intensive communication among course
participants. ldeas and new trends of international karst research were exchanged, and the karst in
Brazil and Dinaric karst were learned. Trainees had strong interest in the research of karst carbon
sink and its investigation approaches. Knowledge on karst dynamics, its functions and main
achievements were widely spread by the well prepared lectures. The existing cooperation was
strengthened. Through the lectures and field practice, the trainees from developing countries
acquired karst science and prepared the international cooperation proposals.

SR B S VA RS T WUR S5 VATEFS
Visit to the Karst Museum of China Awarding certificates
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List of the lecturers

No.

10

11

12

15

16

)74

Name

Augusto
Sarreiro
Auler

Cao lianhua

Jiang Guanghui

Jiang
Zhongcheng

Lei Mingtang

Li Guomin

Liu Zaihua

Mitja

Preloviek

Rick Fowler

Thierry Bussard

Wang Weiping

Wolfgang
Dreybrodt

Xu Yongxin

Yao Yupeng

Yuan Daoxian

Zhang Cheng

Zheng Hongbo

Position/Title

Director/Research
Fellow

IRCK Executive Deputy
Director/ Research Fellow

Associate Professor

IRCK Academic Committee
Member/Research Fellow

Chief of Geological Hazards
Research Division,
IKG/ Research Fellow

Research Fellow

IRCK Academic Committee
Member/Research Fellow

Postdoctoral Research
Assistant

Research Fellow

Hydrogeologist

Professor

IRCK Academic Committee
Member/Professor

IRCK Academic
Committee Member/
Professor

Director / Research Fellow

IRCK Academic Committee
Director/Research Fellow,
Academician

IRCK Secretary-General/
Research Fellow

Deputy Director/Research
Fellow

Affiliation

Institute of Karst,
Brazil

IRCK/IKG

IRCK/IKG
IRCK/IKG
IRCK/IKG

Institute of Geology and
Geophysics, Chinese
Academy of Sciences

Institute of Geachemistry,
Chinese Academy of
Sciences

Karst Research Institute
atZRCSAZU,
Slovenia

Hoffman Environmental

Lecture

An overview of caves and karst in Brazil
with emphasis on “karst” inlow
solubility rocks; Trainee assessment

Introduction of the projects
on karst process and carbon sink;
Trainee assessment

Problems of flood and drought in
karst area in southwest China

Field work on Yao Mountain;
Trainee assessment

Menitering and forecasting
of karst collapse (sinkhole)
gechazard

Numerical modeling for
groundwater flow in
karst aquifer

A new direction in searching for the
atmospheric CO, sink; Atmospheric
CO, sink: silicate weathering or
carbonate weathering?

Hydrogeological characteristics
of Classical and Dinaric karst

DNA analysis of bacteroides to quantify

Research Institute, Western fecal contamination and identify its source;

Kentucky University, USA

Center of Hydrogeology

and Geothermy (CHYN),

University of Neuchétel.
Switzerland

School of Resources
and Environment,
University of Jinan

University of Bremen,
Germany

Faculty of Natural Sciences,
University of the Western
Cape, South Africa

Earth Sciences Department,
National Natural Science
Foundation of China

IRCK/IKG

IRCK/IKG

Institute for Climate and
Global Change Research,
Nanjing University

Trainee assessment

Groudwater protection: general
approach and vulnerability
assessment in karst areas;

Trainee assessment

Introduction to managed
aquifer recharge

Dissolution and precipitation kinetics of
limestone; Stalagmites, chemical
kinetics of calcite deposition,
and climate

Trainee assessment

An introduction of the earth science
programs in NSFC and inte
rnational collaborations

Origin, structure and function of the
Karst Dynamic system; Karst
Hydrogeology; Trainee assessment

IGCP299, 379 & 448, 513, 20 years of
world karst stuclies; Water environmental
problems in southwest China karst region;
Trainee assessment

Silicate rock weathering and
carbon cycle; Carbon capture
and storage (CCS)
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Theme: Karst Hydrogeological Investigation and Methodology
BIEFE: 2011 4£ 11 A 21 H-12 A 2 H

Duration: 21 November to 2 December, 2011

FH A AR

Avenue: Guilin, Guangxi

“CEVE KOO BRI E PR ERIPET 2010 48 11 7 21 H-12 5 2 HAEREMAE TR,
fkamELR. £E, pE. Htf. e 5 MEKK 16 LH 5, kEME. Bih. EH
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The International Training Course on Karst Hydrogeological Investigation Technology and
Methodology was held from November 21 to December 2, 2011, in Guilin, China.17
geo-environmental trainees from 9 developing countries (Brazil, Ethiopia, India, Indonesia,
Nigeria, Romania, Thailand, Vietnam and China) took part in this training.16 lecturers from 5
countries (America, Canada, China, Indonesia, Switzerland) participated in this training courses.

IR AL EREERARLERA U RRES AT

ational Training Course on Karst Hydrogeological Investigation Technology and

FIBHERE 15 Derek Ford #03% #ET 2 1R 1M
Academician Yuan Daoxian and Prof. Derek Ford giving lectures and discussing

SRR ASEREPE AT SE PRI 5 R IR S BT U IR EAR 45 SO0 SR, [ Sea T
IKSCHU TR A AR TTVE TR, WA E) 5 BRe 5 SE  Sa T T 7K 5 R A FE R I A
ANEREOR L AKSCHUFUR I R R BT R MM 5B R E N S WAE AT, #4177
v RS BB SMETHE S —Jr AL AT T B E K SO A T A AR T
2 A TG B TR SR J s 53— U T 2 R RS BN, IR 17X B 2 AN R
MR SN A RFERIAR AMUEEARIZ I, A& LS Z T e 7 A 52 051
TS5 HE,

With the principle of combining basic research and practical application, and integrating
systematical lectures and reports on karst frontier research, the IRCK provided this two-week

professional training course with focus on the theory of karst dynamic system, karst groundwater
11



monitoring, geophysical methods and tracing techniques, hydrogeological mapping, underground
water resources exploitation and management, karst processes and carbon cycle. During this
training course, most of the participants have had a better understanding of the current research
situation of karst hydrogeological investigation technology and methodology in China as well as
the karst scientific advances on a global scale. On the other hand, the section of trainees’
presentations and assessments provided a good chance to deepen and broaden the karst knowledge
in various climatic and geological settings, so that multilateral communication and understanding
have been enhanced not only in the academic level, but social and cultural levels.

FH AR EELIRE VR K S T
Field trip in Yiji Experimental Site Field trip in Zhaidi Karst Hydrogeological Base

I FI IR R T B A VA KI5 5 DR 7K SCH R -5 5 7 7T U A 1)
R, ARSI IRE T E PR T TR a5

IRCK served as a platform for Chinese karst researchers to present their achievements in karst
hydrogeology research. On the other hand, brilliant ideas and new trends of international karst
research were exchanged among different countries.

TR [ R KM ZCE 1 5# Derek Ford RN 3218 S B H O R URFIN 6 1 2 22 i PR
IR AT, LU AEE AN B S SECA TR KOG, SR TAR 7%, AR IR
T HEN 1 PG BRI, L EE TR

The karst dynamics theory and major problems on karst environment and resources, the functions
of karst dynamic system and main research results were widely spread by the well-prepared
lectures of the invited top karst scientists, such as Prof. Derek Ford and Prof. Yuan Daoxian, and
field practice concerning karst hydrogeological, geophysical methods and application.

P T EA AR, BT AR ). Eko Haryono {8 -2 Bl J& el ik X 2 1 35 25
W SR R AT, 2009 12010 SEELEZN 1 PIHOLERIIL RSO 5 2R
FBET 2010 4 3 HREE 147 RIHTA T IT S8 BRI I ROA S AF 6 55K, A EEAl SORE)
HEM S ORI RS RAFFIMEN T, JERRS 5 0iEs0, 2RIy 2
SIS T BN JE G 0 VA A BEEOR

This training activity strengthened the existing cooperation. Dr. Eko Haryono, Head of Geography

and Environmental Science, Faculty of Geography, Gadjah Mada University in Indonesia

participated in the IRCK training courses successively in 2009 and 2010. Under his assistance, the

MOU between IRCK and Faculty of Geography, Gadjah Mada University towards a partnership
12



on tropical Kkarst studies and management was signed in March, 2010. In late 2011, he came to
Guilin again, together with Dr. Asmono M. Sc. From the Center for Research and Development,
Indonesia Meteorological Climatological and Geophysical Agency, to cooperate with IRCK
researchers on stalagmite dating study. Besides, he actively participated in the IRCK training
course and served as a lecturer to give a presentation on karst management policy in Indonesia.

2R TONEE WK SO TR AR T 27 4 T IR IR R SR B 2 5 Je ISR MRL A=
Y2 BRI 740 ¥ 7 2 i) Samad John Smaranda 18—+ T 52 Hi 75 BRI R B 5 JB WA SR HIF B
55 [ B I T HR DT e S IR 7R3 T AT VR 7E S BB 15 285 5% o o TR ZE AR L SV 3 1R =) £
JKSCHLJFT ST 61 Demis Alamirew e R bR SRR Ay B 5 LA AR T ARG I XK SCHiL B I3
H AR I8 I ) KR e o B X S T L BR L T2 ST FE 3 J o « B A AR TR B0R,
Pk 1T E AR RN, IRALTFFh R T 000 & 2 70 [ b G R 5 58

Most of the course participants expressed their interest in karst research and would like to conduct
relevant collaborative projects with IRCK. Dr. Samad John Smaranda, Senior Councilor of the
Biodiversity Directorate, Ministry of Environment and Forests of Romania, proposed to contact
relevant research institutions in Romania to make cooperative links with IRCK in the field of karst
cave research and joint caving. Mr. Demis Alamirew, Senior Hydrogeologist of the Groundwater
Resource Assessment Department, Geological Survey of Ethiopia, presented his intention to have
a collaboration project with African climatic and geological set particularly in Ethiopia. The IRCK
welcome these proposals and prepared to have extensive discussions with them.

A3 K 0K R A B AR ik T B 55 I BE P R I K A P

Clcsmg Ccrcmonw of thx International Training Course on Karst Hydrogeological Invi cstlgatmn chhnolog} and Meth ndolog\'

C2011.12.02 1]Id - BB

]ﬂ%—ﬁ/\z_ﬂ/

Group photo on the closing ceremony
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between electrical conductivity
and TDS in bicarbonate and
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Quantification and

EEASEEKX characterization of

13 F'zi;:‘e . B ] SAVATERSE  bacteriodes 16S rDNAn
g three karst watersheds in
southwest China: ¥ RiFEf#
"“\ Ll o I Lls
14 R B W5 B EfREBRHR AkHIRESBKLHFEE

HRlE B BT FHNTIERE

, T+ 4835 F 4R Groundwater protection:
15 NeY m mkrHRER  KkFAKXMFE  quantitative and vulnerability

Bussard s approaches; ¥ Rif4
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List of lecturers

IRCK Executive IRCK introduction;
1 . — Deputy Director IRCKAKG Field practice in Maocun
Jianhua /Research Fellow Karst Experimental Site
The development of patterns
of meteoric water
School of (Hypergene) cave conduit

IRCK Governing
Board and Academic
2 Derek Ford Committee Member
JEmeritus Professor,

Geography and  systems; The empirical linear
Earth Sciences, relationships between
McMaster electrical conductivity and TDS

ot University in bicarbonate and sulphate
Academician (Canada) waters; Computer simulations
of groundwater flow in karst
terrains; Trainee assessment
Karst R h
Head of fot Hesears
Geography and ST
Eko ; of Geography,  Karst management policy
3 Environmental . . .
Haryono . Gadjah Mada in Indonesia
Sclence —
/Professor Unwers;l_ty
(Indonesia)
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He Shiyi

Gan Fuping

Guo Fang

Jiang
Guang hui

Jiang
Yongjun

Jiang
Zhongcheng

Liu Zaihua

Research Fellow

Research Fellow

Associate
Researcher

Associate
Researcher

Professor

IRCK Academic

Committee Member,

IKG General Deputy
Director/Research
Fellow

IRCK Academic
Committee
Member/Researc
h Fellow

16

IRCK/IKG

IRCK/IKG

IRCK/IKG

IRCK/IKG

Southwest
University
(China)

IRCK/IKG

Institute of

Geochemistry,

Chinese

Academy of

Sciences

Introduction to
observation and
processing of
hydrogeochemical data;
Chemical tracers I:
inorganic salts, gas tracers
and respective sampling
and labh technology;
Chemical tracers II:
fluorescent tracers,
analytical methods, lab
technology applications;
Field practice in Zhaidi
Hydrogeological
Monitoring Site

Introduction of
geophysical methods
and applications in karst
areas; Field practice in
Zhaidi Hydrogeological
Monitoring Site

Introduction to karst
groundwater monitoring
and hydrochemical data

evaluation; Karst
groundwater management
and protection

Karst hydrology and its
impact on environment;
Field practice in Yaji Karst

Experimental Site

Impacts of human activities
on karst process and carbon
cycle; Trainee assessment

Karst water survey and
exploitation in southwest
China; Atmospheric CO,
sink of karst processes in
China; Trainee assessment

Geochemical variations in
the karst systems of SW
China: implications for the
carbon cycle and
environmental change
study; Trainee assessment
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12

13

14

15

16

17

PuJunbing Assistant Researcher
Rick Fowler Research Fellow
Tan
Jianshgng Research Fellow
Mibetts; Hydrogeologist
Bussard
Wang . h
Jinliang Assistant Researcher
Yi Lianxing Research Fellow
IRCK Academic
Yuan Committee
Daoxian Director/Research

Fellow, Academician
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IRCK/IKG

WATERS

Laboratory,

Western

Kentucky
University

(USA)

IRCK/IKG

Center of
Hydrogeology,
University of
Neuchatel
(Switzerland)

IRCK/IKG

IRCK/IKG

IRCK/IKG

Sulfur and Strontium
Isotope in karst
groundwater

Quantification and
characterization of
bacteriodes 16S rDNA in
three karst watersheds in
southwest China; Trainee
assessment

Large-scale karst
hydrogeological mapping
in field work

Groundwater protection:
quantitative and
vulnerability approaches;
Trainee assessment

Field practice in Maocun
Karst Experimental Site

Zhaidi underground river
system research base & its
hydrogeological condition
analyses; Field practicein
Zhaidi Hydrogeological
Monitoring Site

Origin, structure and
function of the Karst
Dynamic system; Trainee
assessment



2012 578 5K Bk L 3 E BREE VIIBE

BEM: HE 5K BRI

Theme: Karst and Hydrogeochemistry
B 2012411 A 25 H-12 A 7 H
Duration: 25 November to 7 December, 2012

Bl #HK
Avenue: Chongging

FH [ b 5 Vit 7 Fh G 2 7, PE R R DA I 0B ST 2H 26 5 73 AT ] o b 27 11 R
H IGCP/SIDA 598 W75, “FH 5K OBk S EbRRFIPET 2012 4F 11 A 25 H-12 A 7
HYEEKZr, REAWWS R, B, EE. myEy. hEZ S ANMEXRR 21 280, ok
& AR Wi, PO, MR, Crh, RERLT. DR, ZZE. EIE. BB,
e A 11 ANE K 20 4422 AT 17 AR ka5l

The 4™ IRCK International Training Course on Karst and Hydrogeochemistry, co-sponsored by
the Southwest University, the UNESCO Beijing Office and UNESCO-IUGS IGCP/SIDA 598, was
held in Chongging, China from November 25 to December 7, 2012. 21 geo-environmental
researchers and managers from 11 developing countries (Hungary, Slovenia, Romania, Vietnam,
Brazil, Ethiopia, Malaysia, Thailand, India, Indonesia and Kenya) participated in this training. 21
scientists working in karst science from 5 countries (Slovenia, Brazil, America, Spain and China)
joined in this training course as lecturers.

BRI BT L R U U 1 KA B 0 AT PR S5 BRI ik S 5
Pt e R B R AL 2 E 3R 5 KAG 22, RGN & T 2 T 5 2 T SR I oA
HIREN SIS IRES AR, H I BRIEA S A AR A . FIPESRIA 7 aE
FOAREEREIE . SEHIEATT B AR E AR ES &, T iR R NS0 A o BRI S o AR
ANFASE ], A G A SERR AR AT gk TX 3] T U AR BT AR RSB —
3 T g 1] B 5 7K S5 5 0 R VR PR A% il AR R 3 o e DXk s P 7K B8 9055 P 5 ) AR
BT ARG, BT RZUEREERE T RIF&T.

Systematic lectures on karst hydrochemistry data evaluation and modeling, monitoring methods of
carbon, water and calcium in karst areas and the data interpretation, staple isotopic geochemistry,
land use and hydrochemistry were provided in this training course. Special topics on karst,
concept, functions and research methods of karst dynamics, karst resources and distribution, and
karst carbon cycle and geological environment research methods were also arranged. This training
course emphasized the integration of basic, practical and operational knowledge, and highlighted
the karst research methodology and trainee assessment. The training had both indoor lectures and
field practice, focusing on trainees’ practical and professional operation. It is believed that the
desired training targets have been achieved. This training course, on the one hand serves as a good
platform for the spread of international karst hydrogeological knowledge and the discussion of the
water resources scarcity and environmental problems in most karst areas, on the other hand
provides a good condition for multi-lateral international research cooperation.

18



RS LB A T A R ELFLIS A 218 B B ORI A T T KR

Prof. Tadej Slabe giving a lecture on karstology ~ Prof. Bartolome Andreo giving a lecture on
Protecting groundwater in karst media

2 IR PR B e DI B 0 8 58 i 1Y) B B2 RS 0 AN 30T B B R A K
SCHBJFU RN, PR K BN (o) AR DRI AL, INRAR B T RN Rt — b a1 B B AT
e

To organize international training course annually is a great component and an effective means for
building capacity of IRCK, playing a positive role in the spread of karst hydrogeological
knowledge, the exploration of effective ways to resolve water and environmental problems, and
deepening mutual understanding and further cooperation.

RN T A WSSOI, PUHEF SR KA A R SRR BUIR, ALK
JRAS T SO AR R Bopr Bt g, 3L TR E R ROR T

Through the IRCK training course, the karst features, research status and latest study advance in
hydrogeology and karst in China, Slovenia and Spain are introduced, and different investigation
technologies and methodologies are shared.

AEUIFIRE T PR A A DTSR S, WEEs o B 284k (Dang Tran Nhu Thuy)
FIEDFE JE P2 5 s 2248 224 it (Ahmad CahyadiD 43 BIA4R Tk N s B R85
TAIYT AR v DXORTTUREE 59 H 495 (X 1) Guinungsewu 375 [X A A RN 11 38 1ot ok 1) 975 G s 2
SER, 1R Sl (Sila Onesmus Nzung'a) TR SEA LU 7 25 B3 BT30S MR AT 35 4 7
-3 N1 (Abrham Gebreslassie Gebre) M7 A7 #r 1 A FE KA BARRA 2 PR S AL 2 7
SKEF) P FE U KSR A4S

This training activity contributes to the communication and exchange of international new trends
in karst research. For example, Ms. Dang Tran Nhu Thuy from Vietnam introduced the Halong
Bay natural heritage site and the Hagiang Karst Plateau. Mr. Ahmad Cahyadi from Indonesia
introduced the Gunungsewu karst area near Yogyakarta Special Province. They also talked about
issues such as karst desertification and the pollution and management problems with population
increase in those places. Moreover, Mr. Sila Onesmus Nzung'a from Kenya and Mr. Abrham
Gebreslassie Gebre from Ethiopia analyzed the water treatment technologies and severe karst
water contamination caused by improper waste disposal in their countries respectively.
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IS LY
Furong Cave visit Chongging Geological Museum Visit

WE CAH AR, IR T EERE ST 05 8 SO WRHE 5 2RI T4
R TUITIA KIILOR I A S5 &R, XUT T 2010 48 2 AT S FER& B3 EA)E
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R

This training course strengthens the existing international collaboration. IRCK and the Karst
Research Institute, Scientific Research Centre of the Slovenian Academy of Sciences and Arts
have long-term friendly collaborative relationship. In February, 2010, both sides signed a MOU
for further cooperation in future research projects, training courses and student education. The
Karst Research Institute Director Prof. Tadej Slabe and Senior Researcher Dr. Martin Knez joined
in this training course lecturer group and introduced the research progress of karst in Slovenia.

SV B R M R 2 B S 5

Visiting the laboratories of the School of Geographical Sciences of Southwest University
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List of lecturers

Name

Pasition/Title

Affiliation

Lecture topic
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Group photo at the World Natural Heritage Site of South China Karst at Wulong

TIPS A i

Group photo at the closing ceremony
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B ERE: REeaa /KO i E . 3has il 5N H
Theme: Karst Hydrogeology and Karst Carbon Cycle Monitoring
BImfE: 2013 4F 11 A 17 H-11 A 29 H

Duration: 17 to 29 November, 2013

B ) PIEEA

Avenue: Guilin, Guangxi

2013 4 11 A 17 H-11 A 29 HEBRA BT T O TR S Ip i 8ea I K SO B R 2
SN SN A7 5 IREPREIIPE. SREEF, BHAE., S, i, SoRkRAT, 5
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Wy IR BRIV A s E S BRI RN

The 5" International Training Course on Karst Hydrogeological Survey, Dynamic Monitoring and
Application in River Basins was organized by IRCK from November 17 to 19, 2013 in Guilin,
China. 21 trainees from 18 countries (Brazil, Nigeria, Mexico, Vietnam, Malaysia, Uganda,
Thailand, Zimbabwe, Iran, Slovenia, Indonesia, Romania, Hungary, Slovakia, Russia, US and
South Africa) took part in the 12-day training course. 16 lecturers from 6 countries (Iran, US,
China, South Africa, Germany and Serbia) joined the course as facilitators. The training course
focused on following five topics: 1) karst hydrological survey and monitoring approaches, 2)
geophysical method of defining karst river basin boundaries, 3) design and construction of
monitoring sites, 4) river basin water resources assessment, and 5) karst processes and carbon sink
effects.

FIE Sl LA EE B R G RERIR aE AT e IR

Academican Yuan Daoxian lecturing on Origin, structure and function of karst dynamic system
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Prof. Zhang Cheng lecturing on Carbon cycle of karst system and its potential contribution to
atmospheric carbon sink
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Jonathan D.
Arthur

Ralf Kaldenhoff
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Zoran Stevanovic
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List of lecturers

ﬂmm Title/Job Title Employer Subjects Taught at the Training Course

1 Yuan Daoxian
2 Ezzat Raeisi
3 Gan Fuping
4 George Veni
Harrison
5 Hursiney
Pienaar
6 He Shiyi
7 Jiang
Zhongcheng
P Jonathan D.
Arthur
9 Ralf Kaldenhoff
10 Zhang Cheng
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Male

Male
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Prof. /Academician

Prof.

Prof./Director

Executive Director

Dr.

Prof.

Prof /IRCK Academic
Committee Member/
IKG Deputy Director

Chief Geologist/Director

Prof Vice Editor-in-Chief

Prof /IRCK Deputy Director/
IRCK Secretary-General
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IRCK/IKG

Origin, structure and function of karst
dynamic system; karst hydro-geology

Defining features of karst aquifers by

Department of Earth
Sciences, Shiraz
University, Iran

manitoring the physiochemical parameters
of karst spring; defining potential leakage
through website of karst dam and

maonitoring methods

IRCK/IKG

Karst geophysics

Dye tracing techniques for karst groundwater

Us National Cave and
Karst Research
Institute

Department of Natural
Resources and Environment,
the Council for Scientific
and Industrial Research,
South Africa

basin delineation; hydrological and geochemical
monitoring of wells and springs in karst aquifers;
Environmental Impacts Assessment

Sustainable water supply on semi arid areas:
resource protection measures and
management interventions

Overview of tracing techniques; estimating

IRCK/IKG

IRCK/IKG

carbon sink based on hydrological monitoring

Water conservancy projects construction

in karst areas

Florida Geological Survey,
Florida Department of Envi-
ronmental Protection, US

Workgroup for Applied
Plant Sciences, Technical

University of Darmstadt,
Germany

IRCKAKG
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Types of sinkholes in Florida; vulnerability
modeling of aquifers in karst areas

Removing atmospheric CO, concentration
with algae techniques

Carbon cycle in karst system and its potential
contribution to atmospheric carbon sink
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Zoran Stevanovic  Male

Jiang Guanghui

Li Qiang

Wei Yuelong

Yi Lianxing

Zhao Liangjie

Male

Male

Male

Male

Male

Prof/Dean

Associate Prof.

Associate Prof/
Deputy Director

Associate Prof,/
Assistant Director

Prof.

Intern Researcher

Group photo in

Faculty of Mining and
Geology, University of
Belgrade, Serbia

IRCK/AKG

IRCKAKG

IRCKIKG

IRCK/AKG

IRCK/IKG
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Zhaidi Karst Hydrogeological Base
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Group photo in IRCK/IKG
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Methods of water balance and storage
assessment of karst aquifers; impact of
climate change on karst aquifers:
engineering solution

Field trip: Yaji Karst Experimental Site

Visits to hydrochemistry and spectrometry labs,
and the Karst Geology Museum of China

Field trip: Liuzhou Xianggiao National Karst Geopark
- tropical karst landforms

Field trip: Zhaidi Karst Hydrological Monitoring
Station - techniques to define & monitor river basins

Field trip: Zhaidi Karst Hydrological Monitoring
Station - techniques to define & monitor river basins



2014 SEBEREBSRG S RAE Y EBREIBE

B FER: ARAESRGESHTTHED

Theme: Karst Hydrogeology and Karst Carbon Cycle Monitoring
FImtE: 2014 4510 7 15 H-28 H

Duration: 15 to 28 October, 2014

B IR

Avenue: Guilin, Guangxi
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The Sixth International Training Workshop “Karst Ecosystem and Geological Microorganism”
took place from October 15 to 28, 2014 at the Institute of Karst Geology, Guilin, China. The
training workshop was organized by IRCK/IKG, and co-organized by UNESCO Beijing Office,
China University of Geosciences (Wuhan) and IGCP/SIDA 598.

BN P X
The opening ceremony of training course

ARUEENPER )4 10 H 15-28 H, Bl iR ERIR AN SIS M5 RBP4 58
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IR SR AES KRGS A BT S S X DR LR TTE . BEAES R
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The training workshop consists of four parts: classroom teaching, indoor practice, field visit and
participants’ assessment. The classroom teaching focused on the expertise of karst ecosystem,
karst dynamics, and geological microorganism, while the field visit was based on Yaji Karst
Experimental Site, Haiyang-Zhaidi Experimental and Research Base on Subterranean Stream
System, and Maocun Karst Experimental Site for the participants to conduct practical operation.
The teaching covered five major topics: application of karst dynamic system in ecosystems, karst
ecosystem and rocky desertification, functions and research methods of geological microorganism
in karst areas, monitoring methods on carbon cycle in karst ecosystem, and assessment of
underground water in karst areas. From the simplest to more complex topics, the training courses
integrated basic theory with practice.

(f /
EAFIR K =S M

i’i.

B A b 2 5% 2 T PEA
Field excursion Trainees’ assessment

10 A 25 H FFZATARRES I 8140, UNESCO (Beijing) %% Hans Jc4E. F[H
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TR EEMVAE TS, A Fh [ B Vit 90 O i 45 Bl R AT e

The closing ceremony for the training workshop was held in the afternoon of October 25. Present
at the ceremony were Mr. Hans, representative from UNESCO Beijing Office; Dong Shuwen,
president of CAGS; Jiang Yuchi, former director-general of IRCK/IKG; Academician Yuan
Daoxian; Zhang Fawang, secretary of the party committee of IKG; Huang Qingda, former deputy
director-general of IKG; Zhang Cheng, secretary-general of IRCK; and Luo Qukan, deputy
secretary-general of IRCK. The ceremony was chaired by Prof. Cao Jianhua, executive deputy
director of IRCK. Mr. Hans, Prof. Dong and other distinguished guests delivered speeches at the
closing ceremony and presented the certificates of completion to the trainees.
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Yuan M
Daoxian

Jiang
Zhongcheng

M  Deputy
director-general/Prof.

Prof./Academician

IRCK/IKG

IRCK/IKG

Microbial Issues in Current Karst Study

Rocky desertification and its treatment
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Wang
Hongmei

Annette
Engel

Li Qiang

Li Wei

Li Wei

Huang

Yuging

Li Lianging

Janez Mulec

Natasa Ravbar

Sasa Milanovic

Ran Jingcheng

Huang Junjie

Tang Wei
Jiang
Guanghui

Yi Lianxing

Cao Jianhua

Vice dean/Prof.

Prof.

Deputy director of
KDL(Kasrt Dynamic

Laboratory)/
Associate Prof.

Associate Prof.

Director/Prof.

Director/Prof.

Prof.

Prof.

Prof.

Prof.

Director/Prof.

Prof.

Assistant Prof.

Assistant Prof.

Prof.

Deputy director/Prof.

School of
Environmental Studies,
China University of
Geosciences (Wuhan)

Department of Earth

and Planetary Sciences,
University of Tennessee

IRCKAKG

College of Life
Science and
Technology, HUST

Wuhan Botanical
Garden, CAS

Guangxi Institute of
Botany, CAS

Department of Soil
Science,Nanjing
Agricultural University

Karst Research Institute,

Geomicrobiology

Analytical geochemical methods
and their application to constrain
microbial carbon cycling and
geomicrobial interactions

Activities of soil microorganism and
enzyme in collapse area of Pb-Zn
mine tailings

Research progress on the role of
microbes and carbonic anhydrases
in the karstification

Aquatic Vegetation in Karst Water

Measurement and estimation of
stand transpiration using Granier's
Sap Flow approach

Soil microbe biomass carbon and
nitrogen and features in karst

Scientific Research Centre  Geomicrohiology of underground
of the Slovenian Academy habitats

of Sciences and Arts

Karst Research Institute,
Scientific Research Centre

Environmental importance, vulnerability

of the Slovenian Academy and conservation of karst

of Sciences and Arts

Faculty of Mining and
Geology, the University
of Belgrade

Libo Maolan Nature
Reserve Administration,
Guizhou Forestry
Department

IRCKAKG

IRCKAKG
IRCKAKG

IRCKAKG

IRCKIKG
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Karst (water dam) to support ecology
and human survival

Biodiversity issues in karst
environment: a case study
in Guizhou

Laboratory visit

Laboratory visit

Field trip/practice:Yaji
Experimental Site

Field trip/practice:watershed
identification and monitoring
technologies at Zhaidi
Experimental Site

Field trip/practice:Maocun
Experimental Site
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Group photo on the closing ceremony
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Theme: Karst Landscape, Geopark, Natural Heritage Sites, Environmental Geology Mapping and
Data Mining

BB A 2015429 20 H-10 H 3 H
Duration: 15 September to 3 October, 2015
Bl R VR T

Avenue: Nanning, Guangxi

2015 £F 9 H 21 H_EAF, i s RE 22 e A T i BTt 78 /i & [ 0B SCAL AR o v
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The 7th International Training Course, sponsored by IRCK/IKG, opened on September 21, 2015
in Nanning during the occasion of China-ASEAN Exposition (China-ASEAN Mining Cooperation
Forum). The training course was jointly organized by the Department of Science and Technology
of Guangxi Zhuang Autonomous Region, the Department of Land and Resources of Guangxi
Zhuang Autonomous Region, UNESCO Beijing Office, the International Center on Space
Technologies for Natural and Cultural Heritage (HIST) under the Auspices of UNESCO,
International Knowledge Centre for Engineering Sciences and Technology (IKCEST) under the
Auspices of UNESCO, China Geoparks Network.

' ' < : e . |
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Group photo on the opening ceremony
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Dr. Jayakumar from Bangkok office, UNESCO giving speech on the opening ceremony
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Mr. Liu Tongliang, Director of IRCK/IKG, giving speech on the opening ceremony

AVHIIBER 9 0 F 20 H-10 A 3 H, BN 26 R0, HRAR . B RS H,
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Bk EZRE. B WASURTE. MRS 19 HR. K, kB E K1 R
13 N FRRlgiE s 7ok A EHESCA LR A F AT H £ B PO 28 H AT E B
71 Ramasamy Jayakumar $HAEEF I BEZ G, ik 3 VR EHEE . PR B, WrE= R,

A AN E KB 21 BT ARIREE NP R . R NFEFIN A E- R B A E R E
KWFEZH, W5 T RERE2E S HA AT F RS, Ak E b E 5 2 R R
b5 U A O AT B T A s L AR AT AR R R B LR 2 R A PR A [ A T R

35



O SRalk- RO S BT A el L SRl B2 e B R 7 R R SR A AR TR 245 2 53
) 18 B EE RS . AREIIPHIRHAE NSRS, Z25E5RE, BENRAS S5k
Z 1 — i,

Focusing on “karst landscape, geopark, natural heritage sites, environmental geology mapping and
data mining”, the training course was held from September 20 to October 3. A total of 38
participants from 20 countries took part in the training course, including 25 foreign participants
from 19 countries (e.g., Thailand, South Africa, Slovenia and Australia). Among them, 13
participants came from the countries along “One Belt and One Road” Initiative. Mr. Hans
Thulstrup from UNESCO Beijing Office and Jayakumar from UNESCO Bangkok Office were
specially invited to serve as lecturers of the training course. Other 21 scholars from five countries
(i.e., USA, Denmark, India, Sri Lanka, and China) were also invited to be the lecturers. As the
training workshop was firstly included in the agenda of China-ASEAN Mining Cooperation
Forum, it attracted 13 Chinese participants from relevant industries, who came from Chengdu
Geological Center, CGS; Wuhan Geological Center, CGS; some administrations of global
geoparks in China, Southwest University in Chongging and Guilin University of Technology,
among others. Therefore, this training workshop has been the most successful one with the largest
number of participants from both China and foreign countries since 2009.

ENR L 37 S LS IE g S
Indoor lecturing and discussing field excursion
LA e S

ARENFE EEE U R SR 5 FE 5 8 PR A5 3 57 23 B R DA
HFA 5 g2 LRk - R it S5t A e O ARIETT e, 522 S SEBROTE 552 5] . IRIRNA 1 H
BAE 5 NI 1D AW EN N RGHEEE ST R R PRI 2) A KAk, BR
WP HARRAE, TPAGRIPBUIR: 3D AW AR B RS B b LTE I 4)
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The classroom training focused on the topics of karst landscape development and protection,
geoparks and natural heritage sites, environmental geology mapping. The topics mainly cover five
areas: 1) application of karst dynamic system to karst landscape development and protection; 2)
characteristics of geoparks and natural heritage sites in karst areas, and the current status of their
development and protection; 3) case studies on geoparks and natural heritage sites in karst areas
and explanation on rules; 4) methods of karst environmental geo-environmental mapping and their
application; and 5) data platform development and data mining. The field study was conducted in
36



Leye-Fengshan Global Geopark, which provided the participants with an opportunity to apply
what they have learned into practice.

2 BT PR L AE S

Trainees’ assessment Awarding certificates
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List of lecturers

Ctomo el rits——|empioyer | couse |

Jiang D i ;
eputy Director- Karst geology and karst geological
Z,Tg ng M general/Prof. IRCK/IKG landforms in China
cheng
Chair of Natural Geoparks, natural heritage sites and
Ramasamy Sciences Sector sustainable geological tourism/World
Jayakumar M jproiect UNESCO Bangkok -wide Hydrogeological Mapping and
consultant Assessment Programme(WHYMAP)
Zhang M Executive Deputy IRCK/IKG Mapping of hydrogeology in China
Fawang Director /Prof. and Southeast Asia
Institute of Hyd 3
e eri'aslgguy gr?d ydrog Mapping of underground water
Yanpgi M  Director/Prof. Environmental Geology, resources anc! environmental
CAGS geology in Asia
Shi Jian M  Director/Prof. IRCK/ IKG Database on karst geology in China
Zhon . Mapping of hydrogeology and
Lixin M Associate Prof.  IRCK/IKG environmental geology in karst areas
Network of World Natural Heritage
! . Sites, protection, management and
;(}?oh F  Prof. Sﬁiizgﬁ Nermal sustainable development of South
=D Y China karst natural heritage sites/
world natural heritage sites
Zhen Office of National ) )
Yuang M  Director Geoparks Network Progress of geoparks in China
under CAGS
Zhang : Geological relics survey and
Viankai M Associate Prof. IRCK/ IKG e e
. Karst in the Convention Concerning the
Hans m  Chinaof Natural gNESC%ﬁ Protection of the World Cultural and
Thulstrup Sciences Sector eijing Office Natural Heritage
Natarajan Isr;c:‘zza;}égﬁ:éﬁ}egrgirfg? Ecological civilization and sustainable
hoae Prof. fStiral and cultaral development of world biosphere
Heritage (HIST) SRR
H Isntsgg?rg;:‘ : élcner;’;irfg:l Overview of world natural heritage sites
Tig:?‘rua M Prof. NF;turaI and Cu Igt]ural in China/Application of spatial
Heritage (HIST) monitoring technologies in Angkor Wat
Ei[:;n M  Prof. Zhejiang University Big data management and data mining
International Knowledge
Cao M Prof Centre for Engineering Searching engine technology and
Xuejun : Sciences and Technology knowledge service
(IKCEST)
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China University of Key issues in the process of shale gas

Geosciences (Beijing) industrial development
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Introduction to Leye-Fengshan Global
Dr. IRCK/ IKG Geopark
Prof. in Application of cave model visualization
GIS Sector Blrzfiaritian (Co ik technology in 3D karst topography
Prof. Nanjing University Tourism and karst
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Group photo in Leye-Fengshan field excursion
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Distribution of Lecturers and Trainees around the World
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EHFr&1EMMY International Cooperation Agreements

H 2009 fELAK, FIHH Ui INEPRER S BEHATESMEFTHETH . A5k
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Since 2009, by the chances of attending international academic conferences, implementing the
foreign geological survey project jointly and foreign guests visiting, IRCK has signed 15
cooperative agreements with friendly units from 11 countries. It is aimed to enhance the bilateral
or multilateral cooperation in karst geology, and provides guarantee to conduct the international
cooperation better, in forms of agreements signing to regulate the duties and rights of parties
signing the agreement.

CAEE SN (FEEEZ I 2009-2015):

Agreements (chronological order, from 2009 to 2015)

2009

it RRRFKCGRH OEBSFERAEER
Signed MOU with Center for Hydrogeology of University of Neuchatel, Switzerland

N TR, SEBL O B AR, REEHO DI RE, ER R R R R SR B
KRB 4 AARE T 2009 46 2 H 15 H 2 17 H x5 487 28 /8 KK SCHT 1.0 (CHYN)
BEAT 52
To better develop IRCK, achieve the objectives of IRCK and better leverage the functions of
IRCK, a delegation of four members led by Prof. Dong Shuwen, former deputy director-general of

the Chinese Academy of Geological Sciences, visited the Center for Hydrogeology of University
of Neuchatel (CHYN) in Switzerland from February 15-17, 20009.

B YD IR R 2K SCHB ST 7 o g, RO 35 44 B SO BT ALK, ©F
PINL 23 23 IHA E I b 2R G 2 0% o b O T F 400k A T 57 & [ ORI 7038 2 1 58
Joa ke . Wg SR v E AR E SR T KSCHE BT LT R TIANA . BIRS 5
¥ H 5 2 2] HE B [ BRep RSN 2 R e 22 6, 4 IRCK R WA J AT P fi 2

CHYN is one of the most prestigious research institutions on hydro-geology in Switzerland and
Europe. Two scholars from CHYN have previously been elected as president of IAH Karst
Commission. Researchers from all over the world visit CHYN for learning and academic
exchange, which has trained many specialists on hydro-geology for developing countries such as
Vietnam, Slovenia and China. The objectives of IRCK’s visit to CHYN were to learn from the best
practices of CHYN in management model, international academic exchange and discipline
development, and promote the development of IRCK.

TR A A R 2 s B EAHE 3 AT I AR, TRl CHYN 25 2Nt
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During their visit, a Memorandum |
of Understanding (MOU) on @
cooperation was signed between
IRCK and CHYN. The MOU
mainly covers three components: 1)
IRCK will invite scholars from Francois Zwabhlen, director of CHYN, signed the MOU
CHYN to be trainers in the training

courses organized by IRCK, while

CHYN will list the training program of IRCK into the web pages of IAH Karst Commission; 2)
CHYN will recommend trainees from developing countries, especially African and Latin
American countries, to take part in the training courses organized by IRCK; and 3) Actively invite
members of IAH Karst Commission to make due contributions to the success of these training
courses.

Francois Zwahlen FAT 5% KA E A E&RExR

with Mr. Jiang Yuchi

HREHMFIR N RKBIREEACHRNEFATEEZSERREER

Signed MOU with Institute of Water Resources Management and Geophysics-Hydrogeology

FELE AU Bt = g Vb 28 IR R 2K SO B AL i Vs 1) Ja , A0 1415 2009 46 2 A 22 H-23
H 7 1] B RS 2K B BSOS ER ) BT ST (WRMD

Following the visit to CHYN, the delegation of IRCK paid a visit to the Institute of Water
Resources Management and Geophysics-Hydrogeology (WRM), Graz, Austria from February
22-23, 2009.

WRM J& B R e KA LA —, BT Z RGN EECRE, JF R K& E bR &
TETH, 1969 4, 7&Jpr UNESCO %) T i FARER RS PE. @it viin WRM, Ff
BEMKAIER AL, MO RERGAE. BRI Z 7R A ER . KO
5K SRR 4T Ralf Bennischke ##5%, fEHL T KR R A 5 1 7K SCHBJI 5 A0 S8 AF 7
T EA RN T, [FR 2 UNESCO % Bl R HIdth R AR EER AR IPER E F3%, 2008
TR N [ L BRECE I B ) B R SIS R R R 0, IR T 2009 AR LA
ARZE 222 01 My A RO Bl S 8T I K Zojer Hans #4717 & E = m A& 1E 77 0
FIntie, HEE TAERM&ER. FEREEAHE S ANT7M: LILEAE A FE R
By 2.4 REaE WRM 22 8 H R R85 IR R, WRM K0 BB I HRIFI WRM
FI T AR, [ B 4R A R [ R 24 51, BT WRM A R KOREFRI AR ESINAESS, IRCK
5 WRM #EE)IIE2 o] 5 B 2 TR BG4, BN WRM B 7 955 IR A
MOTHR:  3.WRM X} IRCK @ BFAM H AWM . [FAIZR R IR EREIAR . HBRA 70 A%
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As one of the largest research institutions in Austria, WRM boasts an extensive network of
partners in Europe, and has implemented a good number of international cooperation projects.
Since 1969, it has organized many training workshops on underground water tracing test
technique sponsored by UNESCO. During the visit of IRCK delegation, an MOU on cooperation
was signed between IRCK and WRM, which proved to benefit IRCK a lot in international
cooperation and training program. Prof. Ralf Bennischke from the Joanneum Research Institute of
WRM is well known for his research on groundwater tracing technology and karst
hydro-geological evolution. He is also one of the trainers in the training workshop on ground
water tracing test technique sponsored by UNESCO. In 2008, he was elected as a member of the
Academic Committee of Ministry of Land and Resources (MLR) Key Laboratory of Karst
Dynamics. In 2009, he became a member of the Academic Committee of IRCK. During the visit
of IRCK delegation, Zojer Hans, director of WRM, signed an MOU between IRCK and WRM.
The MOU mainly covers five components: 1) Consolidate and promote the existing cooperation
results; 2) IRCK will invite scholars from WRM to be trainers for the training workshops
organized by IRCK, WRM will recommend trainees from developing countries. As WRM is also
interested in the training on ground water tracing test technique, both parties can work more
closely in the training workshops. Members of WRM are also encouraged to make their due
contributions to the training workshops; 3) WRM will support IRCK in building field observation
station, and in developing isotope, tracing test and geochemical process modeling technologies; 4)
if possible, both parties will jointly apply for an international cooperation project between Austria
and China focusing on a common scientific topic; and 5) Joint training of graduate students.

S

WRM =EAT: Zojer Hans 52 i A8 8 A 1E R M & k%

Mr. Jiang Yuchi signed a MOU with Zojer Hans, director of WRM
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2010

EXE SR A BRI S ERREER

Signed with Karst Research Institute at Science Research Centre of the Slovenian Academy
of Sciences and Arts

PR E BB SCH 2 IGCP AR A b 5 15K Robert Missotten 8- A& SCJ8 WA %
WEFE A (KR JT K Tadej Slabel fii-F3gid, B A [ M5 RFE B B B K #E RSO B, BHAE
H ] 1T R B Ve b S ST BT R T S, H0 S5 R AT AR A I R R
VBN 15 S E R FAR R AR, FORERE—ATIHASIN T 2010 45 2 A 17-23 H
AR BARSCH A B E B T 5 38 Ji IGCP Bl R R4, £V 7 g e
WA EIE AT, HHEE TilghE 5 (Dinaric) SHLEAHIX.

Invited by Dr. Robert Missotten, Secretary of IGCP and Dr. Tadej Slabe, Director of the Karst
Research Institute at Science Research Centre of the Slovenian Academy of Sciences and Arts
(KRI), the delegation of IRCK that lead by former deputy director of CAGS Mr. Dong Shuwen,
attended by former deputy director of IKG, Mr. Liu Wen, and deputy executive director of IRCK
Dr. Cao Jianhua and Dr. Zhang Cheng general secretary of IRCK, attended the 38" Session of the
IGCP Scientific Board, visited KRI and had a field excursion to the classic Dinaric Karst area on
February 17-23, 2010.
N 5 i SR WA AT T TR A AE T X
& g, W ST N AT A E R,
HEE T AERm& LR L IN& e WE A
BIREIVA - SiBURITS R 1WA RIS (B2 3% 2T EA 1
S5l Al ] 27 B3 2 A AS 8] D7 309 35 I A s 4R
TRk 2.0 R E AR BB TP IO T RS R
U 57 St X 77 RHIE 5 4 35T 5 RS2 s i T
Mo I VAl BSOS AL R A A2 5 b
CRSei e ) L R I EE N 1 B o T s e N e 324
Fre

After the discussion on the cooperation approach with
KRI, IRCK signed the MOU with KRI and agreed on
the following three aspects, 1. IRCK will organize
continuing education courses in Guilin, KRI is invited
to contribute to these courses in different ways, such
as sending lectureers and encouraging students from
other countries to participate, 2. Possibilities for
funding Slovenian-Chinese cooperation projects will
be evaluated, with the goal to apply fundamental and
St applied projects. Colleagues from other countries and
institutions may also be included in these projects, 3.

The exchange of PhD and Master students between
SRS EW TR E IS ML China and Slovenia will be promoted and encouraged.

MOU signed with KRI

=
=
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Signed MOU with Government of Barbados and Hoffman Environmental Research Institute
of Western Kentucky

2010 49 J1 26-30 H, EEZ MRy 2B Lloyd Erskine Sandiford &4, &[H
PO H L K K S IR AT K Chris Groves tl - —177 8 7 rhay, 3F5 28 BT
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On September 26-30, 2010 Barbados’ first resident Ambassador to China, The Right Honorable
Sir Lloyd Erskine Sandiford and the Director of the Hoffman Environmental Research Institute of
the Western Kentucky University (USA), Dr. Chris Groves visited IRCK, and sign the
Memorandum of Understanding Trilateral Cooperation on Karst Resource Research and Education
in China, Barbados, and the United States of America with former director of IRCK Mr. Jiang
Yuchi on September 28.

A AT [ B2 VAL A 0 BT 25 R 5 B2 2 2 W T ARk iy UK Lloyd Erskine Sandiford g+ (75) FiE[E
VO B R 8 R B IRGE AT AT K Chris Groves [ (£5) %53
(] - 2 B 2 - [ VA BRI 90 S 0 AU =07 SR R 1) 46 TSR )
Former IRCK Director Mr. Jiang Yuchi signed the MOU with Barbados’ first resident Ambassador to China, the
Right Honorable Sir Lloyd Erskine Sandiford (left) and the Director of the Holffman Environmental Research
Institute of the Western Kentucky University (USA), Dr. Chris Groves (right)

FISK M EEARONEEE T 6. E=AEKIA WHB SR E R BT
FHE CRETEAIEIT U A RBEIH 5 SCRF A A AL (@ HEMZ 5 il Fp s A Jit s JFAE—
NEAXEIT R E A LEEZ e AR, BRI 2.0 522 B AR GR
X, 3RV B R Sor IR N h a3t — P A =07 SOl E N R
AV R AN S AV SR =07 (L [R5 7 S [ B 2 A SE [ K A AR R 5 B,
FEPRELORY TR, KB, A JLAR e, Tl ML AN 5% % e 251 22 5 Th In B 2 5 5 1
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The main contents of this memorandum include augmenting existing landscape resources and
facilities in the three countries through trilateral cooperation, developing karst research and public
education programs, supporting local public, environmental health and sustainable economic
development, and conducting international collaborative research at three main sites, (1)the
Harrison’s Cave/Cole’s Cave complex, Barbados, (2)Maolan, Guizhou, P. R. China, and (3) south
central Kentucky karst region, USA, to improve the quality of life of constituents in partner
countries and abroad. This agreements aims to bring together joint efforts, culminate in a
beneficial sharing of knowledge and resources among China, Barbados and the United States,
improve environmental awareness, and strengthen international exchange and cooperation in
water resources, public health, tourism and economic development. The participants of this
initiative could well develop leadership positions in these technical areas not only in their own
countries, but gradually addressing related concerns regionally in the Caribbean and Southeast
Asia.
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2011
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Signed the bilateral cooperative technical letter on groundwater management and karst
hydrogeology with Chair holder and Director of the UNESCO Chair in Geohydrology,
Faculty of Natural Sciences, University of The Western Cape, South Africa

2011 4 12 A 3 H'I, LA ARZE R A M AR Ko B AR B A 22 e, B
HORSCH UK SO 0% TARARACH B% 5 B bra it 7 O BAEZR K T 2% 17t
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In the afternoon of December 3, 2011, Dr. Yongxin Xu, IRCK Academic Committee Member,
Chairholder and Director of the UNESCO Chair in Geohydrology, Faculty of Natural Sciences,
University of The Western Cape (South Africa) had a constructive talk with IRCK Director Mr.
Jiang Yuchi and signed the Letter of Intent entered into between IRCK and UNESCO Chair Center
in Groundwater, University of the Western Cape. Both sides agreed to promote and establish the
mutual co-operation in the field of science and technology of sustainable management of
groundwater resources and karst hydrogeology in particular.
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Signed the bilateral cooperative technical letter

5 EERGET DURKS SRIB RN PR ZBea WK SO OB S ERAE TR

Signed MOU with Center for Karst Hydrogeology, Department for Hydrogeology, Faculty of
Mining and Geology, University of Belgrade, Serbia

[ b 5 VA BT 95 Ao B EE 2o i 51 o T B 7K S5 27 K o 2 IR 4V 40 4 2 o 28R 40 I
IR AR A 7 b o 2 e 2 1 /K SO o 3R Petar Milanovic #4% 1 12 A 3 H-6 HMW
WS IO E S, I sk % T 0 F AT Zoran Stevanovic 282N, S5EERE
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During the IRCK Governing Board Session, Professor Petar Milanovic, IRCK Governing Board
Member, a representative of the Center for Karst Hydrogeology (CKH), Department for
Hydrogeology, Faculty of Mining and Geology, University of Belgrade (Serbia), delivered the
Letter of Interest for Scientific and Technical Cooperation between IRCK and CKH, and
expressed the bilateral collaborative intention on karst-related academic exchange and scientific
cooperation. On December 5, the IRCK Secretariat prepared a draft Memorandum of
Understanding (MOU). On December 15, the CKH side sent the signed MOU to IRCK and
expressed that they were in full agreement with the IRCK’s proposals presented in the MOU
between IRCK and CKH including with suggested objectives and topics. They hope that the
IRCK’s experience in the field of CO, sink and its determination will be of particular benefit to
the CKH, and the IRCK would be benefit to get some of the CKH’s experiences in groundwater
utilization and aquifer management. Mutual participation in lecturing including different training
courses has to be one of the important aspects of the bilateral cooperation. Moreover, they
suggested a mutual visit in the spring of 2012 so as to provide more opportunities for further
discussion and information exchange. The IRCK accepted this kind invitation.

55 28 IRUENE VUK RS SRAE RS20 7 L B~ e o i /K SCHILR PP L 2828 P A T v M

MOU with Center for Karst Hydrogeology, Department for Hydrogeology, Faculty of Mining and
Geology, University of Belgrade, Serbia
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Signed a protocol on technical cooperation meeting with Coordinating Committee for
Geoscience Programmes in East and Southeast Asia

2011 £ 3 A 27 H—4 A 1 H, R AR WA RIEEZ RSB AL EARTR ﬁmﬂ%
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K a0 —47 15 A7 1) [ B VA BT 9 o/ o L b S5 R 27 e 2 T 1 S5 9T 2 T

From March 27 to April 1, 2011, a Thai delegation of 15 representatives from the Department of
Groundwater Resources (DGR) and the Department of Water Resources (DWR), Ministry of
Natural Resources and Environment of Thailand, the Office of Natural Resources and
Environment Policy and Planning of Thailand and the Hydrogeology Association of Thailand, led
by Dr. He Qingcheng, Director of Coordinating Committee for Geoscience Programmes in East
and Southeast Asia (CCOP) Technical Secretariat, visited the IRCK and IKG.

3 A 31 HF, FEAHITAARIREITH I T BN AP G0 FCIUR K 2 AT
Wae SULFER, EEREE O e alE CCOP. ZIEK BT Mt T /K BIRT
PERAAT T ROA R, R T AR W28 B v R P R 2% B3 2 - Bk [ R SO B
EHECHDEAR GRS WL E, YIEHE 1T X7 KA U] SRR SN A, W7 A R it
— IR EIEIUH 5 558 YT - 282G R A R AR TAR R I e U &1
FETFEE VRN —4F, SAEL AU FE R BB & 28 70 B bR )IE s o8 .

In the afternoon, 31%, March, a symposium on academic exchange was held in the Academic Hall
of IKG. The Protocol of the Technical Cooperation Meeting between CCOP and IRCK was signed
by Dr. He Qingcheng and Mr. Jiang Yuchi, which stipulated the cooperation mechanism and topics
between both sides, and agreed to have further discussion on potential project proposals and
upcoming meetings. In line with the protocol, both sides agreed that the CCOP-IRCK cooperation
should be carried out in two levels of cooperation, which are Executives Level and Technical
Working Group Level. There should be two topics of cooperation being executed during the first
year of this bilateral cooperation, including: A. Exchange of scientific and technological
information; B. Co-organization of international training course.

R AR AR P I 2 v R i 2= 5 - B B RS R E B W S DR S E D
Signed a protocol on technical cooperation meeting between CCOP and IRCK
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Signed MOU with Institute of Earth Sciences and Mineral Resources of Vietnam

4 F15-19 H, AR EIY; A)BRE s ER R 2 57 R FE T . B ER R 2 S
IR TCRT, S8 TE B AR GRS A, AT AR A, 2 AN AR R 7T O T
FHTHUR . EENFHRIIMEARBE A, 0w SUA ™ 50 TR T KR, et
HuJ5T, PREEHUGT. SRATHORT . BEZGHUBT. TARMIBT, FRRCHL BT IR AR R IR . VT
[ $9318], Z P Tran Tan Van it 8Rs 1ihaRERH ARERATI L EA W s 528
SRR R, AR U T AN RO A T PR OLEEAT T A

From 15" to 19", April, IRCK visited the Institute of Earth Sciences and Mineral Resources of
Vietnam (VIGMR). VIGMR located in Vietnam’s capital city Hanoi, undertakes the fundamental
research on earth science and mineral and ore. During this visit, Dr. Tran Tan Van, Director of this
Institute, gave the IRCK delegation a warm welcome. The delegation members made three reports
to the staff of the Institute on introduction IRCK/IKG; relationship between karst environment and
vegetation; monitoring approach of karst carbon sink, respectively.

Dr. Mai Trong Tu, Head of Scientific, Technological and Internationa!

Tl S Cooperation Division
[NESCO pr .
s Dr. Vu Thi Minh Nguyet, senior karst hydrology researcher

MSc. Ho Tien Chung, senior karst geologist

Conclusions:

Memorandum of Understanding I'he two sides agreed to continue and intensify the existing cooperation between
IRCK/IKG and VIGMR by fostering the exchange of researchers, lecturers and
students, and by conducting joint research and applied projects. Specifically the
the International Research Center on Karst (IRCK) under the two sides agreed on the following aspects

between

Auspices of UNESCO/the Institute of Karst Geology of the

IRCK/IKG and VIGMR will create chances to further improve mutual
communication and understanding by exchange visits, training courses,
symposia and other possible collaboration programs

and 2. Special focus in cooperation will be on the support and capacity building in

Chinese Academy (IKG) of Geological Sciences, Guilin China

the field of data acquisition and monitoring techniques
the Vietnam Institute of Geosciences and Mineral Resources 3. The exchange of researchers, lecturers, PhD and master students between
China and Vietnam will be promoted and encouraged
Possibilities for funding Chinese-Vietnamese cooperation projects will be
evaluated, with the goal fo establish joint research and applied projects, such

(VIGMR), Hanoi, Vietnam

On April 18" 2011, a Chinese delegation from the International Research as coastal karst study and paleoclimatic research on stalagmites

Center on Karst (IRCK) under the auspices of UNESCO/the Institute of Karst

Geology (IKG) of the Chinese Academy of Geological Sciences, Guilin, China This MOU is made in English in two copies of equal value to be kept by the

visited the Vietnam Institute of Geosciences and Mineral Resources (VIGMR) respective sides

Hanoi, Vietnam. A seminar was organized where the Chinese delegation

provided several presentations. The two sides also discussed issues of mutual For and on behalf of the IRCK/IKG For and on behalf of VIGMR

interest in the field of karst geology, climate change-related carbon cycle and

related karst scientific research fields, and agreed to sign the following N g R

Memorandum of Understanding for future bilateral and international BT (o (Qﬂ( r

cooperation 4 A | k,,_‘
4y ¥

Participants from IRCK/IKG side: Director of IRCK/AKG Director of VIGMR
Prof. Jiang Yuchi Dr. Tran Tan Van

Dr. Cao Jianhua, Executive Deputy Director of IRCK, IKG Research Fellow

Dr. Zhang Cheng, Secretary-General of IRCK, IKG Research Fellow ¥ \

Mrs. Luo Qukan, Staff of Foreign Affairs Division of IKG Y%';’ /L —4//16&/7‘9'{
/ / P i

Participants from VIGMR side: Y gﬂ\k e —

Executive [)y:pm_\ Director of IRCK Deputy Director of VIGMR

Dr. Tran Tan Van, Director % T
Dr. Cao Jianhua Dr. Tran Ngoc Thai

Dr. Tran Ngoc Thai, Deputy Director
e R R S B IR TR A AR A s
The MOU signed with VIGMR

Ht AR 15 Tran Tan Van [ LACEEAT 1R, EEEREAEHIC AN, & Ut
BRAC SR AT I X 2 [l 5 AR08 7 s R b e 5 LR T i Tran Tan Van 380K
FEH XA S AR IO R VISE &R, I BB SRU0T SR IUH B BAR g AR . [N,
fb Ay B L BE 45 T R T AR SR BOR D5 T (3 Bh 5 3285« i, X536 2010 4F 12 A 8 H %
AU N AL TR E T BRI 50 rboCo v [ BT R 7 B 5 T SR 5 T 5 B i e Bk
RS BRI FU R U 2 %
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The IRCK delegation had a constructive talk with Director Van, with the topics of the implication
of karst carbon sink, stalagmite and paleoclimate record, geo-park and natural heritage sites in
karst region. Director Van said it was a pleasure to cooperate with IRCK/IKG and he intended to
make new proposals of relevant bilateral collaborative projects. In the meanwhile, he hoped that
IRCK could provide technical support for the Vietnamese side. This successful talk led to the
Memorandum of Understanding between IRCK/IKG and VIGMR being signed by both sides.

HREZRFZKRER R WA T L BE A LB AERER

Signed MOU with Centre for Mined Land Rehabilitation, Sustainable Minerals Institute,
University of Queensland

2011 4F 10 F 6 H-8 H, s AR BIVH i) 22 K0 L HH 52 o, Ff R A
W7 FEN 53 AT 58 AR 0T FR T LE A BR AU AR A R 5 VA A B 235 10 37 TH R B L R B R 2
(RS, T RUE VBRI A B SR E R B v L X R 45077 T ) ) R N S IR A 8
On October 6-8, the IRCK delegation visited the Centre for Mined Land Rehabilitation (CMLR),
Sustainable Minerals Institute, University of Queensland. The Australian researchers and graduate
students of the CMLR expressed their interest in the research on global climate change and karst
rocky desertification comprehensive control being conducted by IRCK/IKG. Both sides
exchanged ideas on Kkarst carbon sink, rocky desertification treatment, and land use in karst
mountainous region, etc.

BT AT BRI AN RS S5 H . BERIRIT UL BN Bea
BAT AR WEFIR R T ARG FEUR R IGA SRR 1 %55, AR — SRR I &
L VAT 0 3t B A

Both sides agreed with the preliminary intention on cooperating in exchange researchers and
students, mutual visits, invitation of researchers to participate in relevant research projects,
cosponsoring for academic symposia. And parties signed a MOU of bilateral cooperation to lay a
foundation of karst carbon sink monitoring station construction in Australia.

5l Az HrO i A B T 2R AT IR
Communicated with technical staff of CMLR
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2012

EHEERARKZEZAERER
Signed MOU with Mainz University, Germany

2012 4 8 H 5 H-12 H, 2 34 mE R K2 (IGC) TEMRFI AR BT 2 v
OAT, VENY ERR B NP, $Ea. B d@ AR &R0 0 SR 2T 7 W&
Wy “HIEERE. A RIS RS A R a4k, IGCP/SIDA 598
WiH”, kEEHE. @mE,. pE. PRI, AR, &S0, HHF. BER TSR
KM 50 Z4FERSINT &, Horkh 18 AN T SUWCEARIRE - 5 B % Fut s il i) /.

IRANZZ L, FEEL IGCP/SIDAS98 i H Al [E Bra vk 78 O ) R — 20 B bR A AE A1 AR AR T 8
Titig.

The 34th International Geological Congress (IGC) was held in the Conference Center in Brisbane,
Australia, during August 5 to August 12, 2012. Nearly 6000 geologists from 137 countries and
regions participated in the “Geo-Olympic” which is hold once every four years. The congress
theme was “Unearthing our past and future- Resourcing Tomorrow” and it included presentations
(3232 report, 37 themes, and 189 symposia), earth science exhibition (283 area), and field work
(more than 50 routes). As the theme convener and coordinator, Jiang Zhongcheng, Cao Jianghua,
and Zhang Cheng led two symposia: “Karst: processes, environment and paleo environmental
records” and “Environmental change and sustainability in karst systems: relations to climate
change and anthropogenic activities (2011-2016) [IGCP Project 598]”. More than 50 scientists
from USA, Germany, China, Romania, Australia, Russia, Spanish, and Indonesia participated in
the symposia, and 18 of them presented their academic reports. The scientists from different
countries discussed hot research issues such as karst carbon sink, karst ecological protection, karst
water resources protection, and karst geo-hazard prevention, and also made suggestions about the
successful implementation of the IGCP/SIDA 598 project and the next step of the international
cooperation of IRCK.

' D BeAh, [ BReE A O

AL 22 VO (R AR I S s

3, 52 NRTZZH

B &, 5% KKK

(University of Mainz) g - 2

#F% (Werner E. G. Miiller)

HYNEIE, R E AR

: ‘ HOIEB T SRR R KFE

s S ER BT BIEMRRNT RS

) BAEMRA. MR KEHAH

AL YR PR A A S AR PR T H A

e T8, sl m B s b 1%

> & AR, I RAA B TR R

ZAEMLT 2012 4F 9 A%
Fo

E I LR KK A4 S5 MOU with Mainz University

Furthermore, the IRCK had wide and active communications with other participants during the
meeting. In particularly, they had a close communication with Prof. Werner E. G. Miiller from the
Institute for Physiological Chemistry of Mainz University. As a result, they made a draft MOU
between University of Mainz and IRCK/IKG, attempting to pursue joint research on karst
biological technology, groundwater management and rocky desertification treatment, introduce
advanced facilities for automatic recording and field data transmission, and conduct researcher
and student exchange as well. This MOU was eventually signed in Sep. 2012.
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Signed the protocol of technical cooperation meeting with KRI

A 1R OB SC 2L 2 o o VA I 7 P 0 5 i SO R R S R ST B T I A BT AR
T 2012 4 12 H 6 HAEP R RF 2RI AR R 22 o ZXUT7 0T RHe, AR B R 3510 1,
TE 7 2T 7 B FD B B Vit A R O ZE T, BT SRR A R R R 20 XU &
VENLE 2 ATEAT BUS A BHE TAER AN Z I FIFE; 3. BT e fEN AR £ —4
SEFEVISIF ARG B, FHERE AN AR IR RG2S E R 4, fEE PR
HIETEFEOODHESE R, JEEHEE AN E PR S R R 2y, DAHESh A A SCHR . SR
AR AN i A AR A I 5 A 5 5 [ bR Vi 78 ol 28N 0T 2013 45 7 HJR (A
P H B BO T i) i S e WRNH 5 2R AL B A it 50 BT, i3 — 20 T R XA A AR 401 R 1 o

WO HEVEXUT T 2012 4 12 A 9 FIAE A EEMCS U T LSO 281T, )
WARBIZIERL

Pursuant to the visit of the Karst Research Institute ZRC SAZU Delegation to China during 3-9
December 2012 to attend the IRCK international training course on karst and hydrochemistry and
IGCP/SIDA 598 working group meeting, the meeting between Karst Research Institute ZRC
SAZU and the International Research Center on Karst Under the Auspices of UNESCO (IRCK)
was held on 6 December 2012 in Southwest University, Chongqging, China.Do hereby declare that
both parties have agreed to enhance the cooperation in the following details:

(1) To promote the karst science in the framework of Karstology Academy and IRCK
through bilateral Cooperation

(2) The mechanism of cooperation: the meeting agreed that the Karst Research Institute
ZRC SAZU-IRCK cooperation should be carried out in two levels of cooperation, which are
Executives Level and Technical Working Group Level.

(3) Topics of cooperation: the meeting agreed that there should be three topics of
cooperation being executed during the first year including: a. exchange of scientific and
technological information and young scientists; b. co-organization of international training course;
c. possibility for funding Slovenian-Chinese cooperation projects will be evaluated, with the goal
to establish common research and applied projects.

(4) To formulate bilateral cooperation proposals on karst hydrogeology and climate change
and karst in total complex karstology, make co-effort to establishment of a International Karst
Geological Association under the framework of IRCK.

(5) Upcoming meeting: IRCK’s Executives will visit the Karst Research Institute ZRC
SAZU to discuss in details on bilateral cooperation and possible proposals, presumably in late July
2013(the exact dates of visit will be further discussed), in order to provide an opportunity for
executives and experts of both sides to meet and further discuss on mentioned topics of
cooperation.

Signed in the Institute of Karst Geology, Guilin, China on 9 December 2012 in English Language.
This protocol shall be in effect from the date of signing.
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Protocal of
The Technical Cooperation Mecting
Hetween
Karst Research Institute ARC SAZL
And

International Research Center on Karst under the Auspices of UNESCO{IRCK)

Thaersday & Decembar 2002, 08.00- 10080 AL M
Southwest Liniversity, Chomgging, China

Pursuant to the visit of the Kirst Research Institute ZRC SAZL Prelegation 1o China

during 3-9 December 2002 1o onend the IRCK imemational training course on karst

and hydrochemistry and [GOPSIDA 598 working group meeting. the meeting

between Karst Rescarch Institute £RC SAZL and the International Research Center
on Karst Under the Auspices of UNESCO (IRCK) was held on 6 December 20012 in

Southwest University, Choengging, China

Do bereby declare thi both parties have spreed 10 enhonee the cooperation in the

following details:

{11 To promote the karst scicnce in the framework of Karstology Acasdemy and IRCK

iy

L=

(3

(4

5

through bilateral Cooperation

The mechanism of cooperation: the mecting agreed that the Karst Rescarch

Institue: ZRC SAZU-IRCK cooperation should be camried out in two levels of
cooperation, which are Executives Level and Technical Working Giroup Level
lopics of cooperation: the meeting agreed that there should be three lopics ol
cooperation being exconted duning the firt vear meluding: . exchange of
scientific and technological informistion and young scientists; b, co-organization
of international waining course: ¢ possibiliny for funding Slovenian-Chinese
cooperation projects will be evalumed, with the goal 10 establish common
reseanch and applied projects,

To formulate bilateral cooperation proposals on karst hydrogeology and climate
change and karst in total complex Karstology, make co-¢for 1o establishment of a
International Karst Geological Association under the frumework of IRCK.
Upcoming meeting: ITRCK's Executives will visit the Karst Research Institute
ZRC SAFL o diseuss in details on bilateral cooperation and possible proposals,
presurnably in late July 2003 (the exact dates of visit will be further discussed), in

order to provide an epporunity for executives and experts of both sides 1o meet

anad Turther discuss on mentioned topics of cooperation.

Sigmed in the Institute of Karst Geology, Guilin, China on 9 December 2012 in
English Language. This protocol shall be in effect from the date of signing,

For the Karst Research Instiite ZRC For the International Research Center on

SAZU Karst Under the Auspices of UNESCO
(IRCK)
/ he
_ lod A2.7. M
rfadej Slabe)  (Mrdeg Yechiy
Director of Karst Research Institite  Director  of  International  Research
ZRC SAZU Center on Karst, UNESCO (IRCK)

B % SN (ESNERTS

The protocol of technical cooperation meeting with KRI
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2013

EREMTKRETRTREE CAESHTRKRRAETASEHID

Signed Agreement on Karst and Groundwater Resources Survey and Study with DGR

2013 4 4 H 11 H, Z=E MR /K BT
BT K ZE 0 By F L AT ZE 40 B W (Sumrit
Chusanathas)—17 = A\, Vjial " E pra it
S ] 5T AR 2 Bt 2 s B AT 9
HEE CHRSH /KBRS RA1E
LYo T BT S I B RN ZE 4R i )
JT KA 07 k& B A e s, B
FMMAGFHAT T HHE. BHERR, HELE
RIS A R
FKSCRTTIE H IO E 5T R
R K B A A S T R S5 7 T #R RE T R AH
KEAE, Bl AR A RS,

On April 11, 2016, Deputy Director General
Sumrit Chusanathas and two colleagues from
the Department of Groundwater Resources
(DGR), Ministry of Natural Resources and
Environment, Bangkok, Thailand visited
IRCK/IKG and signed the Agreement on
Karst and Groundwater Resources Survey
and Study between IRCK/IKG and DGR.
Prof. Jiang Zhongcheng, Deputy Director of
IKG and Deputy Director General Sumrit
Chusanathas from Thailand introduced their
organizations’ research areas and recent
advances. The Thai side expressed hope for
future cooperation introducing advanced
technology and experience from China for
karst resources investigation research, karst
hydrogeological mapping, karst
hydrophysical exploration techniques, karst
cave investigation and exploitation, and
groundwater resources investigation and
development.

e SO R BT AN ZE A B R 7 SRS TR T AR R T R A

Cavi 53T KB AT S F )

Prof. Jiang Zhongcheng and Dr. Sumrit Chusanathas signed the Agreement on

Karst and Groundwater Resources Survey and Study between IRCK/IKG and DGR

Agreement on
Karst and Groundwater Resources Survey and Study
between
of Karst Geology, Chinese Academy of Geological Sci CGS,
China
and
Department of Groundwater Resources,
Ministry of Natural Resources and Environment, Thailand

1. The cooperation is implemented by

Department of Groundwater Resources. Ministry of Natural Resources and Environment, Thailand
(hereinafter DGR}, and Institwie of Karst Geology, Chinese Academy of Geological Sciences, China
(hereinafter IKG)

2. The eooperative projeet's title is “Sino-Thai Karst and Groundwater Resowrces Survey and
Study™

3. Duration of the project: 2013.1.1-2015,12.31

4. Background for Cooperation
In Feb.2009, delegates from IKG went to Thailand to join the international conference “Effective

of G - Challenge on Water Cuality, Quantity and Sustainable
Development™ held in Bangkok. During this conference, IKG made a closer relationship with
Geological Socicty of Thailand, DGR and so on, which established a good foundation for further
cooperation between DGR and [KG.
In Mar. 2011, 15 d from DGR, Dep of Water Resources (DWR), Office of Natural
Resources and Environment Policy and Planning (ONEP) and Hydrogeology Association of
Thailand (HAT) visited IKG and the International Research Centre under UNESCO (IRCK). 1KG

VRS T K BRI AR AT AR P

Agreement on Karst and Groundwater Resources Survey and Study
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553 H E RS A E BT T SR
Signed cooperative agreement with US National cave and Karst Research Institute

5 [E 2RSS A A T TR IG 4k ) (George.VeniD) S Az RgAE [ b 5 I 9t

HUL S —ANSEVE L RA R, 58w E bR w ot b O IBEEUA, T 10 H AU
[ pr A O CE R TR T . IR, 4EJe Stk SR AR RIBHEAT T S 1ESSR,
HEE T EF.
Dr. George Veni, executive director of the US National cave and Karst Research Institute
(NCKRI), visited IRCK/IKG in late November, 2013. He served as a member of the expert panel
appointed by UNESCO to conduct the First 6-year Assessment of IRCK and as a lecturer of 5"
training course. During his visit, Dr. Veni spoke with Mr. Jiang Yuchi and signed a cooperative
agreement with IRCK/IKG.

22 Rl S A S AR AR B BT K Rk S O BRIE B, IR xR TR AT ol
BRI TR SO AR BT AR I AR 22 115 B o AR % BI4E e Pk on 28 — Jma [ o
EEHIR O AR T R ST G o E A2 E S SIS A IR I E R, KIILCK, Hh3ExL
T BRI FHEEYGE. SR RMEs, fEIOTMEESA — N EFRARK.
Mr. Jiang Yuchi thanked Dr. Veni for participating in IRCK activities, and for providing support
and input for IRCK development. He was also glad to learn that Dr. Veni has been elected as a
member of the Second IRCK Academic Committee. He noted that both the US and China are rich
in karst resources, and the karst scientists from the two countries have been working closely for a
long time, believing the cooperation between the two parties will enjoy a brighter future.

Teif A Je Tk 5 2 B ib A AR 28 S AE Tl

Dr. George Veni signed agreement with Mr. Jiang Yuchi

Cooperative agreement
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2014
SHERIKRERAS. MRS S TUHFAZRESEAFLE

Signed Minutes on the seminar of cooperation with South African Water Research
Commission and South African Council for Scientific and Industrial Research

2014 4 10 7 27 HR4, FIRFEREARE IF AR e o B 50K B2 B Brafiif 22 (A B, ok
H R AR K R VR ZS 51 2 8 $h47 B Dhesigen Pydiah Naidoo 264, FEERF: S T2 5
22 [F7K AU A BT N Harrison Pienaar- 7 3 P 5 R 57 1 G B 2800} SC2H 237K ST 5 24075 44 7K
WA 7 A AR T AR S AT E B VR 5T R O/ v [ M B R B o Y ST A i 22 it
AR REB 15T NEEZAT T R
On October 27, 2014, Prof. Jiang Yuchi and heads of relevant departments under IRCK/IKG held
talks with seven representatives from relevant research institutions in South Africa. The guests
included Mr. Dhesigen Pydiah Naidoo, CEO of South African Water Research Commission
(WRC); Harrison Pienaar, head of hydrology, South African Council for Scientific and Industrial
Research(CSIR); and Prof. Xu Yongxin from the University of Western Cape and UNESCO Chair
in Hydrogeology.

W5 2 A ALK B B L K BEE A PP S R /K35 G VR 206 B A R BRI A
73 T MSRAZHAS B A s[RI A % 5 A IT S50 25 FAH N & AR AT e SRR s[RI,
WA FH I 1B [ SRS R ] B T 70 0 SR B BB SCAL K SO 5 0% /-1
G1EH, esfE Bt 5 EREE, IR S a1, HIRYT A5 # KRR 0T e
ARAETAMAA TR o $ehb, 7RG BRI AR A E bR 0 0 55 H BT R REAT 118
AT, FFHEIRR T IR 10 A 30 HRF, SRR (EREEITF 0 00 5 ARKE
R A2 ARRE S TALIE AR A 4 B AR R IR 45 st IR W12 S AE R Im 228 1 il
e,
Both parties expressed the intent to enhance exchange and cooperation in terms of water resources
management, water resources survey and assessment, underground water pollution control and
management and relevant technical methods; and to use each party’s laboratory and facilities to
conduct cooperative research. It is also suggested that both parties fully leverage the platforms of
IRCK and UNESCO to strengthen information sharing and international cooperation, and to
conduct academic exchange (exchange of visiting scholars) and talent training (of postgraduate
students). Both parties also reached initial consensus on the implementation of the project
“Development of international monitoring network on karst carbon sink cycle”. On October 30,
IRCK signed the minutes on the seminar of cooperation with South African Water Research
Commission and South African Council for Scientific and Industrial Research Natural Resources
and Environment Unit.

F L AT 2 KT AT 2 55 Harrison Pienaar S4B 28 A5 il a0
Mr. Jiang Yuchi exchanged minutes on the seminar of cooperation with Mr. Harrison Pienaar
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Minutes on the seminar of cooperation between IRCK and CSIR

The Minutes of the Seminar on

Scientific& TechnologicalCooperati
Between
International Research Centre on Karst under the Auspices
of UNESCO (IRCK),
Institute of Karst Geology,

Chinese Academy of Geological Sciences (IKG),
The People’s Republic of China
And
Water Research Commission (WRC)
Republic of South Africa (RSA)

Date: 27, Oct. 2014
Venue: Room 211, IKG, Guilin, China

On October 27, 2014, a seminar about scientific& technological cooperation
between [KG/IRCK of China, the Water Research Commission, CSIR and other
institutes of Republic of South Africa (RSA) was held in Guilin, China. By
introducing the general situation, the research fields and the focal areas for
investigation and research, both sides had a comprehensive discussion on
cooperation for scientific research, academic exchange and human resources
development. As result, IRCK and the WRC have reached a consensus on the
following aspects:

1. That there should be closer communication and ‘cooperation on the
aspects of the i and

of water
resources, including appropriate technology and transfer between two sides.

2. Due to the significance for restoration and control of polluted groundwater,
‘with the importance for igation and ion of il

problems caused by mining and related activities, as well as the demonstration of

treatment to the problems, it is believed that the further cooperation and
should be

3. By taking advantage of the open key laboratories and faci

influenced by both parties, it is necessary to launch joint research, science and

s owned and

technology projects in priority areas.

4. By taking full advantage of the platforms of ChinAfrica Water Dialogue
supported by the UNESCO Category 2 Centre, the IRCK and UNESCO Chair in
Hydrogeology in South Africa, it is necessary to share information and strengthen
international cooperation.

5. Facilitate staff exchange, including visiting scientists, technicians and
postgraduates to fulfill academic exchanges and capacity building where and if
applicable.

The Minutes will be used as a reference to be reported to the administrative
institutions of both parties for Memorandum of Understanding (MOU) being
signed in suitable time.

Participants from South Africa:

Mr. Dhesigen Pydiah Naidoo, Chief Executive Officer of Water Research
Commission (WRC)

Dr. Harrison Pienaar; Competence Area Manager: Water Resources, Council
for Scientific and Industrial Research (CSIR)

Prof. Yongxin Xu, UNESCO Chair in Hydrogeology, University of the Western
Cape (UWC)

Prof. Frank Winde, Head of the Department, North-West University (NWU)

Mr. Jude Cobbing, Senior Hydrogealogist, SLR Consulting (South Africa) (Pty)
Ltd

Mr. Philip John Hobbs, Senior Research Hydrogeologist, Council for Scientific
and Industrial Research (CSIR)

+ Xlaobin Sun, PhD student at University of the Western Cape

ricipants from IKG/IRCK, China:

of. Jiang Yuchi, Director of Institute of Karst Geology & International
+h Center on Karst.

of. Jiang Zhongcheng, Vice-Director of Institute of Karst Geology

»f. Chen Weihal, Director of Department of Science and Technology Foreign

»f. Cao Jianhua, Deputy Director of IRCK

»f. Zhang Cheng, Deputy Director of Karst Dynamic Labrotory
. Yang Lichao, the secretary of IRCK

 Bai Bing, the secretary of IRCK
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Minutes on the seminar of cooperation between IRCK and WRC
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Signed the MOU with South Africa Water Research Commission

201548 A 17 H&E 19 H, ERFAETE IS K2 ETTF 788 = Jm A R B K SR n] FRat
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REBIHAEBERTIL. W5 sk K RERE R . FUKIF 7L 3.

The Third International Symposium of Sustainable Utilization of Water Resources in Developing
Countries in South Africa and the Third Chinafrica Water Forum was held from August 17-19,
2015 in the University of the Western Cape, South Africa. Prof. Zhang Fawang, and research
assistant Bai Bing from IRCK joined the symposium.

FEVOWIE, 5K & I IC A HRHGE S 1 /1 b A 78 b0 5 R R KRR A2 o
RS HATE Dr. Stanley Liphadzi 264258 1 (b B0 5URE: e o b 5wt 78 K 16 240k
SCH A B AR b0 5 R AR OK R BIE L2 Y o A VR R 4% S 5% ) /Memorandum of
Understanding Entered into by and between the Water Research Commission, South Africa

(WRC) and Institute of Karst Geology, CAGS (IKG) /International Research Center on Karst
(IRCK), UNESCO (i), RImEIER TS, MUTKIERE ST FIRASH S HoR T
ik KAEEAR SR A AE . XU R Tl B AT & B HA5T, LIS H HARFIMES, SR
RH ARSI, 7K ISR AT T U3 0T i S A

During the meeting, a Memorandum of Understanding (MOU) was entered into by and between
the Water Research Commission (WRC) , South Africa and Institute of Karst Geology (IKG),
CAGS/International Research Center on Karst (IRCK), UNESCO (see attached). The MOU was
signed by Prof. Zhang Fawang and Dr. Stanley Liphadzi on behalf of the two organizations
respectively. According to the MOU, both parties will conduct cooperation in terms of innovation
and research, knowledge exchange and technical transfer, water conservancy and other areas. Both
parties are willing to achieve the objectives and tasks by performing each party’s responsibilities,
and conduct cooperation in water resources-related research and innovation areas according to a
principle of mutual benefit.

K R HERT 5 52 5 rE AR /K FIIE 70 2% 512> Dr. Stanley Liphadzi Sc4: 258 G 1F & 5 5%
Prof. Zhang Fawang signed the MOU with Dr. Stanley Liphadzi of WRC
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EHFr&1ETH International Cooperative Projects

B B % B 7R IGCP598 T B
IGCP Project Proposal 598
TiH AFR: I8 RGN AR R TR S 5 SRR NS B 8 &R (2011-2016)

Project title: Environmental Change and Sustainability in Karst Systems: Relations to Climate
Change and Anthropogenic Activities (2011-2016)

WHEZRIEN: B GRE EARCHR E PR awm ot et o B H5UR A B i s it
FLHT)

Project leader: Dr. Zhang Cheng (IRCK/IKG)
T H SR A
RIASE (UBE EARSCA R E s wt st o B35 R 2 B a T b sUst 78 )
Chris Groves (3 [E V1 {5 152 K25 K S MR FL T
Augusto Auler CELPEEEFT
W HE (DR R IR )
Martin Knez (7% 3 Jé Y 3% )
Bartolome Andreo (PGB Ey 4 K 27K SCHI T 0 )
Co-leaders:
Prof. Yuan Daoxian (IRCK/IKG)

Prof. Chris Groves (Hoffman Environmental Research Institute, Department of Geography
and Geology, Western Kentucky University, USA)

Dr. Augusto Auler (Instituto do Carste, Brazil)
Dr. Jiang Yongjun (School of Geographical Sciences, Southwest University)
Dr. Martin Knez (Karst Research Institute ZRC SAZU, Slovenia)

Dr. Bartolome Andreo (Centre of Hydrogeology of the University of Malaga and Department
of Geology, Spain)

RS
Research Contents:

(1 BrFEMBFAEIEMARES) (A RbESHIE) MRS EFHIERK
M, ANWSGH . A R RCA TR I )

(1) Significantly better estimation of the carbon sink potential from carbonate rock
dissolution on the continents with improvement of approaches used for these estimations that
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consider geobiological processes and anthropogenic influences;

(2) WA S KR SRR R A RS R S bl 5 535
{11 K S5 T o 5

(2) Research on the responses of hydrogeological behavior of karst aquifers and water
resource processes under the influence of different weather and climatic events, including extreme
events of droughts and floods;

(3) A& AR T KME S VEVEAN IR TT,  SEINAT X R AR 2 R e i
IKIZ S ST T5 5 FIRLE IR e 8O 0 FE NSRBI s A 520, IF AT 7 i B

(3) Research on the improvement of methods for groundwater vulnerability assessments to
contamination and development Kkarst disturbance indices in different kasrt landscape/aquifer
system;

(4) SEBOCLRAE AWK TURY) . A0 55 LR ST B AN R [8] R B AL AR 2
(FEb5), FFREATEALWTTT.

(4) Quantification of records of environmental change within water, sediments, speleothems,
and cultural records preserved with in karst systems that provide information over various
timescales.

WRHEmH K EZEH b, BB R0 55 5 RS R 8
(IGCP/SIDAS598)” ) = 2 il T AL 0 T -

In line with the objectives of the project, the major findings of “IGCP Project on Environmental
Change and Sustainability in Karst System” (IGCP/SIDA 598 Project) are summarized as follows:

BRI 1 RS

T FE XS A R AR R ) s, JC IR AR £ A 5 KR CO 2 A BAE T, 523 1 #h
JRARFE A2 K. — SRR KSR #5125 2] IGCP/SIDAS98 Tl H H1, Jf
DTk, U IR AE S Vi T A S R AT N SRR B, A5 0 - R AR S VA R ER (1)
SN o AT H 34 [R] NI 585 v s R T R G K A AR A2 A el R FHHC O B N BRYE, AT 52
WalAH SCHIC I & . Montety%5 A (2011) BIFFE 15 T /K A AR W bR A 52408 B 0] BRI 351 ~T- 1l
IR, FFRESH REKEMEMN KRG MG BRBIC M. FEEAN (2012) B
TR E AL R AR AR YA VR RIS . E 1350 KV E AR, TEHLEK
BEARI IR R B AL THE Y 94.9kg/day, 3X B M AV b T TR IR N 32 T (1) B R IRR Sh A A4
FriE BB B A8 B 5 fif A B3R, AT R 1 B AT E T R 400 B SRR o I\ L 75 e X (1)
ANk B ST 6 by Hh A5 3 1R O S R SO AR TR B TR A 2R T R G A i I R R AR A
WU, I H R AR B R IRE A R 7 SR s AR PSR . M
FAE RGP BIRRCI T 28 23 B A R A 1) AR A BRI P RT3 0, X 3R B ER S AV gk 5
E A A I A 2 R AEAE L o Chris GrovesZ: A (Groves et al. 2013; Polk et al., 2013a) i+ i
T 1 B HEL N Pennyroyal = i Hh [X 52 J2 25 Vs R 7K -5 A ELAE AN R AL 22 R I 1 2
TEEHIER . P EE RN FAEO T A AR S — Rl o e i W AR T, X
J7VET 2013 A5 5 B A H L7 PR B A A AR 3 [ 5 R ) Lostiml i /X 45 31 224
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Karst carbon sink potential and global climate change

The impact of geological processes on the carbon cycle, in particular the interactions between
carbonate rocks and atmospheric CO,, is receiving increasing attention among scientists in the
geological community. Several scientists and laboratory coordinators affiliated with IGCP/SIDA
598 made contributions in this area, in particular quantifying the impact of karst geochemical
processes and human activities such as land use change on the carbon cycle. Studies are
simultaneously underway to understand how aquatic vegetation utilizing HCO3;™ as a carbon
source is karst surface river systems may influence measurements of the relevant carbon sinks.
Montety et al.(2011) studied the influence of biogeochemical cycles on carbonate equilibrium in a
karst river and suggested that large systems with abundant subaquatic vegetation may act as
natural sink of carbon. Zhang Cheng et al. (2012) studied the carbon sink effect of subaquatic
vegetation photosynthesis in Guancun River, an underground stream-fed river, Guangxi, China.
The loss of inorganic carbon along its flow path is estimated to be about 94.9 kg/day along the
1350 m of the Guangcun River. It means that bicarbonate entering the river from karst
underground stream was consumed by plants or trapped in the authigenic calcite and thus
constitutes a natural sink of carbon for the Guancun karst system. Data from monitoring and
experimental sites in southwestern China areas showed that karst process, as a low-temperature
geochemical open system, is a special geological process that is involved in the short-term carbon
cycle (land use change impact) and very sensitive to environmental change. Carbon sink rates
within terrestrial ecosystems increase with vegetation development or reforestation, here it was
shown that similar processes caused by karst dissolutional denudation can occur underground as
well. Chris Groves and others (Groves et al. 2013; Polk et al., 2013a) discussed water-gas-rock
interactions and seasonal control of geochemical environments in the epikarstic zone of the
Pennyroyal Plateau, Kentucky, USA. Chinese and American scientists continued to develop
collaboration in establishing a standard methodology for high-resolution carbon sink monitoring
with an initial pair of reference sites established at the Maocun Basin in Guangxi, China and Lost
River Cave in Kentucky USA in early 2013.

B EKERAEKRFLRE

£ IGCP/SIDA598 £ 3R 15 (151 1+, Breneie(2013)iliidk 1 X 3y 3 J& b A b4 2
S v T X ) X3t R KO A R AR A E 2 s Anita Eross 25 A (2013)fi 1 5 U PEAZ R AR AR
SRR BRI RN FAIKIR A IR 2 . Amelie Dausse 25 A (2013) 1 18 7 Hb R 7K A2 1) R 5 0 11
ItE L. AL S VA RGN, Heath(2012)V0 4Kk T FgAEIEA> 26 Z4ERI T Transvaal E
AP AnAP SR ERBEHRIIZAMIERE . MAAEE KPR, JHE T aEN
KA K RE . Auler(2011) 734 T EPE R I XA TR A=A Una A6V T RIKAL
R [FIA7 25 o 45 F BH 12t XA PR AL CRRt IS8 A PR RN ZE R ) 2B - Chris Groves
N (2013) WHFE T — Rl I 7592, KR EE RE T IR AR A B K S R ARANE I
TR KA 22 S ) E RBARHE, X PRI SR ZE NI T £ EKEZ BT B AR Z A
. Tobin ZE A (2011) RUA T hAIHEJE TV Kaweah TS0 2 R O ANA iR . [FIAE Rl
(255 A8 A 2 B 32 AR 45 R IR R =15 A8 3, SX PR A SR IESR B T /KA I S i AR UK =5
KA Ut B I B A ) S AT A R

Karst aquifer systems and water resources processes

In examples reported at IGCP/SIDA 598 sponsored conferences, Breneié (2013) described
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achievements in the understanding of regional groundwater flow in karstic regions of Slovenia and
Istria; Anita Erdss et al.  (2013) reported on radionuclides as natural tracers for identification of
mixing of thermal waters; and Amélie Dausse et al. (2013) discussed scale effects and hierarchy of
groundwater flow paths: take an example as a Mediterranean karst system. Heath (2012) reported
on conditions and processes within South Africa related to karst development in the dolomite
rocks of the 2.6 billion year old Transvaal Supergroup. In South Africa significant environmental
challenges exist, especially with regard to catastrophic sinkhole development. Auler (2011)
analyzed the hydrochemistry and sulfur isotope in the semi-arid dolomitic Una Group karst of
northeastern Brazil. The results demonstrated that both mechanisms (sulfide oxidation and
evaporative concentration) are operative in the area. Chris Groves et al. (2013) developed a
monitoring strategy that allowed for quantitative characterization of flow and hydrochemical
behaviors of autogenic recharge of soil-mantled karst aquifers travels through the epikarst zone
before entering the main part of the aquifer. Tobin et al. (2011) assessed the recharge elevations
for karst springs of the Kaweah River basin, California. Seasonal variations in isotopic values
indicated seasonal shifts in the dominant recharge source from higher elevation snowmelt runoff
during high flow conditions to more locally derived recharge during base flow.

WK R GE AT REER AR

L LA, XA EAEWT TR B IS 2 HR 15 2 8 SR . R E P ISR RS S
EEF AN I E R K ST IR AR SR 1R — R, PUEE I S i oK S A [ AR PR
HEHT DRI R 2 7K OCE RS AR L, SR E SEE K George Veni #H% T
A KR H KR SR (7K SCHb S AR AL 22 M 7 V5, A v o R K S K YR8 5 7 1
AIRBER AN . K E 3 E ) Jonathan Arthur HH% 1 E S /K2 MG R RL, ok [ 28R 4E
L) Zoran Stevanovic Y% TG & KIERHE T KPR ITVE DL R AR VAN T

F4b, Tim Slattery 35077 T 7 348 2135 F 5 H5 51 Bowling Green Hu[X i1 T3 i & i il
i 5 A VA KR 5% R ) BB R 77325 Vitor Moura A1 ES P4 B[R] S50 7 1 B2 G V) o/ 7
AR WA, FHIR% 7 R A T Serra do Ramalho Hb[X 113 7K 4504 . Lebanon i [X
1) Jeita SR 7K Beruit IRELKRIE, (HE 2RS4 RNy, 2RSS0 RIS, L
T 9T FE4R BUAR a3k a1 IR 77 92 o B 4 R N PR BIT 9 5 B 26 W) o 5 110) [ 9 S0 L S i AR 1EE
WP LIS Y 4 R 2 o R A2 FIE ) (Vanderhoff 25, 2011). A2 i 9
% BLIA I B B BRUT A& KRS AE D 2 AR SRS 5% (MBI ZFEE) BIIERAm .. S
Peshtesl (KDD &R E NN ZER IS M gR & 5k, HFOmRE S RIK),
W2 E% (BT PEO FIRCARIG 2R A, A XA A1 BRI, FExf oo
LA U

Karst water system sustainable protection

As in past years, this topic has been a major emphasis of both research and training activities. This
was highlighted in the Karst Hydrology course in the WKU Karst Field Studies Program (USA),
the karst hydrogeology course that was held at the University of Malaga (Spain) and the IRCK
training course in Guilin, China. At that training course George Veni (USA) gave lectures on
hydrological and geochemical monitoring of wells and springs in karst aquifers, dye tracing
techniques for karst groundwater basin delineation, and environmental impact assessments.
Jonathan Arthur (USA) lectured on aquifer vulnerability modelling in karst, and Zoran Stevanovic
(Serbia) lectured on methods in karst aquifer characterization, water budget and reserve
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assessments.

In addition, Tim Slattery was leading an effort to understand and find solutions to karst
water-related environmental problems caused by urban development in Bowling Green, Kentucky
USA. Vitor Moura and his Brazilian colleagues studied monitoring procedures for management
and protection of caves in Brazil and identified aquatic cave fauna from the Serra do Ramalho.
The waters of the Jeita spring of Lebanon, a water supply for Beruit, are being threatened with
pollution sources and a multi-agency effort is underway to understand and identify solutions to
these challenges. The results from Kentucky indicate that significant precipitation events affect
both the storage properties and rapidly impact the various pathways and timing of contaminant
transport through the epikarst zone (Vanderhoff et al., 2011). Investigation indicated that there is
an overall positive effect of 5% (geodiversity) on the biodiversity of terrains in Florida in or near
sinkholes (Booth, 201 1). The Karst Disturbance Index (KDI) is a holistic tool used to measure
anthropogenic impacts on Kkarst environments, and has been applied and refined in studies
performed in USA (Florida), Puerto Rico (Arecibo) and ltaly, yet still remains untested and
susceptible to modification for other areas.

AW RGBT RIAFHRAIER

T H AR AR RS 1) ST NS H 23 8800, R S IE AR A, TR
RGP SR FEA R TG TRAF A % . Gilman Ouellette 11 Jason Polk(2013) A
Barbados & b [ A 2 B A A i R B T —FfEs 20l 30 B g B R R UM AR A I T 0 LA AR
SE R ZRAC ST MR 28 SR 45 A5 o 0 R R 5B D 440 FH R A e Caribbean &5V & /K2 H )
JKBEYR I . Jason Polk 55 A (2013b) | AR /TR P H 5T Caribbean b [X fi) 5 F X\ 5
PESHAA R 25 5 VK SR RIS . R0 (2013) 5&if 1B 2209 — T4 0 E =3 XS g
o H ] PG 2 A X K RSP OB . Truebe 25 A (2011) WAL T —FPi 73R /K a180dw 18
P FRAEAY, DAtk # e P SR IC SR AE TR R AR . X R B P AR A =il sk 1)
FLOH AR E TR TR AEE AR, Hnth KR EEFIIR A . Casteel A (2011)
it 7 3 E A v pE TR S I S 12 SRR BR LA AR IE SR . S5 R I m AR B L
1 Mg/Ca F1 Sr/Ca 2Bk v] Be Ak 1 v VI 7 i 7K 4H s R4 1) B 5% . McDermott 56 A (2011) 4y
T T B RN B FL AT a180 B B ARAK I H AR R R A A R BRI R 35 . Sz, b MR B AN
KPR PR IR 51 28 BN T 1 2 B R 3%

Environmental change records in karst systems

With the ever increasing concern and interest in climate-change, science, including identifying
records of past climate, understanding the paleoclimatic records contained within karst systems
remains an active area of research. Gilman Ouellette and Jason Polk (2013) are developing a
high-resolution reconstruction of Late Holocene precipitation and climate variability on the
island of Barbados from multiple speleothems. Proxy climate records from speleothem stable
oxygen isotope records combined with high-resolution uranium-series dating are used to address
water resource issues in Caribbean island karst aquifers. Jason Polk et al. (2013b) are conducting
additional work on drought and storm event impacts in the Caribbean on karst water resources in
Belize using cave deposits. Li Hongchun (2013) emphasized the influence of the Asian Summer
Monsoon on the moisture budget of the karst region of Southwest China during the last
millennium. Truebe et al. (201 1) developed a process model of cave dripwater 4180dw values as
a test of reconstructing decadal variability in speleothem climate records. This suggests that some
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background level of variance in speleothem oxygen isotope records could be  due to non-climatic
processes, such as subsurface water storage and mixing. Casteel et al. (2011) reported speleothem
paleoclimate records from twelve years of cave monitoring studies in Texas, USA. The results
demonstrate that high-frequency speleothem Mg/Ca and Sr/Ca variation may provide insight into
the controls of paleo-drip water compositions. McDermott et al. (201 1) analyzed the nature and
possible causes of changes in speleothem &180 gradients across Europe during the Holocene.
Overall, the data indicate that zonal flow and Atlantic moisture sources were dominant throughout
the entire Holocene.
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IGCP 299, 379, 448, 513, 598: Global Efforts to Understand
the Nature of Karst Systems: over two Decades with the IGCP
(1990-2015)

Hydrogeology: Geoscience of

=1
L
\\\\ f/” ;
117 v
|37

etinStone | 40 Y

5 ANEVE IGCP T H i s 45 (IGCP AL 40 FER )

Summary about 5 IGCP achievements (Specific issue about IGCP 40" anniversary)

IGCP299-448 117 8] 4= Newsletter

Annual newsletter on IGCP 299-448

67



W 5 R B T X AT ST

Comparative study on karst geology in China and Indo-China Peninsula

ot U A R B A R A, PR TN B RIEAERR: 2012 4 1
H 1 H-2014 4 12 H 31 H.

Foreign Geological Survey Project supported by China Geological Survey, Project leader:
Dr. Zhang Cheng, from 1 January, 2012 to 31 December, 2014

PArhmg s B v X AT N i, AR S WS H a0, ST E S s
TEHEFEXS EL, FE R T X W OR ), HER L MR R, W DTS TR S A S
KB B EEA T B O BT s T e b g 2 B M R A DX VA T 5 R 00 24 4 J5 34 45 1
A, fEon R B s AR AR R B IE AL S P R R S R R R e
VA TR A0S P Bl 28 00t DRy DB 4 TR T RV SR A B SR TR R R R BRI
FFWA, FATVIRL K AURAE B L 528G, 1875 7] D9 2 91 2= RS I T H X
I 1) P A B AR A o R e R
According to karst feature complex theory, take Indochina karst area as an emphasis area to
develop karst contrast research between China and Indochina. The purpose is to reveal karst
feature complex of macro, micro, surface, underground, dissolution and deposition and basic rule
of Kkarst development and its formation environment. To develop karst process and carbon cycle
geological environmental survey of typical Kkarst area in Indochina. The purpose is to reveal
mechanism of carbon sink and its control factors, to build dynamic monitoring station of global
carbon sink effect. It can provide data for estimating global karst carbon sink, to develop cave and
stalagmite survey, to develop contrast and comprehensive integration of climate recording from
sediments in Indochina. To reveal environmental change process and differences between regions
which are under the same influence of the Asian monsoon.

Z&[H k2445 Wang Krathae #4 7 BR8] T
Wang Krathae Hot Spring in Kanchanaburi Province Geophysical surveying

T H A SRR R 5T sSBORE, b 7E R 2T R S SHE I A, K SR A TR 2A
(¥ S H o T EE AT KR, 7R BR SR IR DL AL SR LS R o FURT AT e B s i, A
TUHIA K RAL FERTSEGERE, DT 7T 28 [ AR VA S KA BURFAE « SR B R A
EFEHE 7RG TR U TR PR AR T AW UG I RN, SRR ik, 2%
R R RANF A, e g A FIRBRE R, FIRESRAEA R E
L3R A, R 2B M MR A T = e A 1 AL 1 W U3 (A At 0

The project team used previously collected geological and geomorphological data to conduct

68



survey of key discharge sites, karst depressions and sinkholes that were not previously accessed,
and to support the optimization of tracer tests. The researchers also acquired water quality, water
table and precipitation data from April to October 2013 via an automatic monitoring station that
was constructed during the initial stage of the project. This provided systematic data for study of
the characteristics of water-bearing media and the geological carbon cycle in typical karst basins
in Thailand. To compare the Kkarst geological carbon sink effects under different land uses were
selected. Standard tablets were placed at different depths in the air, on the surface and in the soil,
and soil samples were collected at different depths to provide basic data for further study of the
dissolution ratio and its controlling factors in Phu Toej Basin.

AR A3 2028 [H B IR BHE S P TR IR T MK i & 5 1 B, 220718 9) 45 B
FEE F ST 70 T A0 [ B i i T RO ISR B i e A W U TAR AR, T2
TLAETT 1) S 4R S TF 3t R /K B S A IR | s ERY) BRI H ARSI, TF e [l Br 5 W 0 Lt
T, BEHAN BRI S R AR A

The effort was strongly supported by the DGR. Thai government expected to leverage the
technical strength of IRCK/IKG to promote karst research efforts in Thailand. The nextstep is to
further apply technology for automatic monitor of groundwater and geophysical detection
technologies, conduct international comparative studies on karst, and synthesize relevant data to
jointly publish findings.

I AN R B IR S X 3 R ST ST R R 5 FE R SC AL R B
T7F FC F O£ [ oMb DX VA AT 0 AR A (RS 0 R4 1 SR, A A [ B At D v
FCLAR et -

The successful implementation of the foreign geological survey project has played an important
role in expanding the influence of IRCK/IKG in regional and international karst efforts, and in
contributing to the progress of such efforts.

VR SR BT A R

Monitoring and sampling in karst water site
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w6 - v S EBURF AT R SR T H
Sino-Slovenian inter-governmental S&T cooperative project
TUH 448K o B B SO MEROR B v A T I RS0t LEATE 7T

Name: Technical introduction and cooperative research on the biological indication of organic
pollutants in karst water environment

TH YA A Y R o DRI SO e M2 L IX L e S s A 2 7 R DX sk
REF AT R U SR A T 1R o [ 0 R o DR AT R v R A b WAL U
MR AL T WO R OK Bt UM 2% 1R T BT SCJE 48 B 5 IXORAT 28 ML IR 5 V8 I R A LSRRI
E AR RBBIC RN 2 AT 4 ERBRAEFA AT T A 52— AT F AR 5 T 1 T R BT RORE )
BOpTE e, B S AE RN K EEZEA X, JFRE LT XS EURIE T, IR AR e T b sk I
LR KSR LA

Contents: It aims to establish a biological indication and monitoring method that is suitable for
assessing the status of organic pollutants in karst water bodies in Guangxi by introducing the
technologies from the University of Mainz on biological indication and monitoring of organic
pollutants in karst water bodies, so as to provide theoretical basis and technical support for
protecting karst water environment in Guangxi.

OBERFM AN FERD R AFEESN AR 3R AT 350 0 a4 H Rz A (e
WRACO2 KRN @ EEIRIC IR KR &R TEZ&s (DIC/DOC) Bkl S il
RONL; QFfEZE R s SO WIORR U A T A AR P I 2880

(D The impact of natural conditions (e.g., temperature and rainfall) and human activities (e.g.,
different land use practices) onto karst process and capturing of atmospheric CO2; 2 the carbon
forms (DIC/DOC) in water bodies under karst carbon sink process, carbon source and carbon sink
effect; 3 Comparative study on Kkarst process and carbon sink effect under monsoon climate in
China and sub-continental climate in Slovenia.

2015 4 7 322 H-7 7 28 H, FEFra It O 55 B TAEE @ EH T AR, ik
FR FIF D HBE T 3 DY GEE i SCJE MEPAAT v 1 2 A /38 SCJE LUK Bt UMl
A FH BB AN AT FEIT H o v G R o v XA 78 S JE 28 L v X AR AL O T 5 i o
FLRPIRCE X o AT T S M 2 AT AR (10 v [ 7 i o v X AT SR R
SUAATAR S WA U s A7 T UK R U SR T AOIINS SC e W28 S s 1 X R A 28 MR A T L
FAHSURFAE o 5 VAR T MBI 8802 H T A ERBRAE I AT ST iz —, AT F AR A I 1
PRI RGN F) B T JiE 7 S AE WO AT S P P K B VA X, JT XS EERIEIE, IR AR S
VI BB VL R S AL o

From July 22 to 28, 2015, a delegation of four researchers, i.e., Prof. Cao Jianhua, executive
deputy director of IRCK; Yanghui, Zhang Chunlai and Huangfen, assistant researchers from IRCK,
visited Slovenia to conduct the project-- Comparative study of karst processes and carbon
sequestration under China monsoon and Slovenia subcontinental climates. The karst areas in
Southwest China and Slovenia are considered as the two most important karst areas in the world.
While the karst areas in Southwest China under tropical and sub-tropical monsoon climate feature
typical karst landforms such as stone forest, peak cluster and peak forest, the classic karst areas in
Slovenia under sub-continental climate are known for their classic karst landforms. Karst
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processes and carbon sequestration are one of the hot topics in global carbon cycle research. On
the basis of the latest progress on karst processes and carbon sequestration research, this project
aims to conduct comparative study in the two key karst areas in Europe and Asia so as to reveal
the karst geological carbon sequestration process and impact mechanism.

71 22 H, EEE T RSN S S SO R 5 EAR T b A i ST KA 3
NEANE T & BRI REGL BF 50 U8 AUAE T BRI TAESE . 1% i Tadej Slabe
Al 7Ry “Karst Research Institute™ ()4 7. 77 8 @ 4R/ 78 03 i 1 & H “Introduction of
Karst Research Institute and IRCK laboratory F1 Four main cooperation issues” il & . TUAN&
PEJ7 TH B 4G : FEMRUR 7220 BT SCJe WAk %P 40 e — B 40 55 A A2 B Bk bl s ARy
BRI SO O FR XS B s AN RIS S T RGP SR FE (RO B s AN R S AR T R
TR TGRS B o FRFEIN4A T A TBOAE AR L R% . 2 )5 H Mitja /& Natasa 18 177
T RS AR S B8 TR . FEESERL T AN St 3R 07 20T S W R P o B ke A
B s % DLIRI SCR A S /K SCHb 5 =5 5 5 KA 503 s i SCJE WA R Ui S A T B T TR AS Y
FEL, ARREA TR 7 ANHITH, 30 D3RR A 7 M E A .

On July 22, 2015, Prof. Cao and other three researchers visited the Karst Research Institute under
Slovenian Academy of Sciences and Arts (SAZU) to exchange information. Dr. Tadej Slabe,
director-general of the Karst Research Institute, briefed the Karst Research Institute, while Prof.
Cao presented information about the Institute of Karst Geology and IRCK, as well the four main
cooperation issues between IRCK and the Karst Research Institute. The four main cooperation
issues include: comparison of the rock chemical compositions of Devonian period in Guilin and
those of Jurassic and Triassic periods in Slovenia; comparison of soil properties and dissolution
velocity in different climatic zones; comparison of karst carbon cycle intensity in different
climatic zones; comparison of stalagmite deposition rate and cave carbon cycle in different
climatic zones. Prof. Cao also gave a detailed introduction about the research methodology and
tools. Then they were guided by Dr. Mitja and Natasa to have a field sampling and field visit. In
this field study, they had completed the comparative experiment and sampling on Kkarst intensity
under different lithology and land use practices; conducted a hydro-geological survey and
hydro-chemical analysis on the tributary of Sava River and its headstream; and studied the karst
forms under different climatic conditions in Slovenia. 7 sections, 30 soil samples and 7 rock
samples were collected this time.

20154510 H 20 H-10 A 27 H, #1& 308 T H 48 5 S0 50 H O W BT RERFE 72 BT 5 5K Tadej
Slabe fr. Martin Knez F|fT . Oto Luthar /T, Metka Petri¢ 1. Natasa Virsek Ravbar
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During the period from October 20 to 27, 2015, a delegation from the Karst Research Institute of
SAZU, including Tadej Slabe, Director-general of the Institute; Martin Knez, Deputy
Director-general; Oto Luthar; Dr. Metka Petri¢ ; Prof. NataSa VirS§ek Ravbar and Dr. Mitja
Prelovsek, visited IRCK/Institute of Karst Geology to conduct cooperative research. The major
work covered much substantive work: indoor discussion, field sampling, monitoring, tracing
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experiment, and setting-up of dissolution tablets in Li River and Chaotian river basins.

5 ST AT AN AR SR

Chinese and Slovenian scientists are conducting field study, burying dissolution tablets in the
field

FEEBN AT R B E  3EAT 2 A SEEe
Conducting tracing experiment in Maocun subterranean stream,

and indoor experiment
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Foreign geological survey project under China Geological Survey

TH AFR: o] R 2R R I DX P85 4 5T 2R 471 ] i 1
Name: Preparation of serial maps on karst environmental geology in China and South East Asia
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Contents: By working with the countries in South East Asia in the framework of bilateral or
multilateral cooperation, the project aims to:1) conduct synthesis research on karst geological
environment in China and South East Asia; 2) develop an information platform on karst water and
karst geology and environmental geology in China and South East Asia so as to fill the gap in
terms of serial maps on inter-continental (regional) karst geology and environmental geology in
Asia, particularly South East Asia; and to provide scientific basis for China and South East Asian
countries to conduct karst water resources planning, karst geological environmental protection and
management, as well as disaster prevention and reduction.
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Approval of the project Preparing serial maps on karst environmental geology in China and
Southeast China

o I 5 A ) 5T A O o ] 2R R I DX VA i 5 AR 81 R G R Lk I TR D
2014 :-2016 A, Fh [ B BT R B A SO ST BT AR AR, S B AT v LR 2 e K S
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The international geological survey project under China Geological Survey—Mapping of karst
geology in China and Southeast Asia last from 2014 to 2016. Led by the Institute of Karst Geology,
CAGS, the project also involves other organizations including the Institute of Hydrogeology and
Environmental Geology, CAGS; China Geological Library; and Guangxi Economic Society. The
project is designed to: conduct study on Karst geological environment in China and Southeast Asia,
and compile series maps of karst geology and environmental geology through bilateral or
multilateral cooperation, so as to fill in the gaps in terms of map series regarding karst geology
and environmental geology in China and Southeast Asia, and provide scientific basis for karst
water resources planning, karst geological environmental protection and control, as well as
disaster prevention and reduction in China and Southeast Asian countries. In 2015, the project
provided references for the mapping by collecting, sorting out and assessing data related to
cultural, social, economic, geographical, geological areas, resource use and environmental
protection in China and Southeast Asian countries. It has organized a thematic workshop and a
working meeting, bringing together the researchers from China and Southeast Asian countries to
enhance collaboration and improve the quality of mapping. By comparison of the karst and
hydrological geological characteristics in Myanmar, Laos and Cambodia, the researchers in the
project have improved their understanding on karst and hydro-geological conditions in these
countries and enabled them to compile series maps. In addition, the karst geological survey was
conducted in Thailand and Indonesia, and the comparative study on karst geology between China
and Indo-China Peninsula was also implemented. By summarizing the geological data on China
and Southeast Asian countries, and incorporating the inputs of consultants from Southeast Asian
countries, the project has further revised the Distribution Map of Karst in Southern China and
Southeast Asia, as well as the Hydrogeological Map of Southern China and Southeast Asia.

74



Distribution Map of Karst in
Southern China and Southeast Asia
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Distribution of Karst in Southern China and Southeast Asia (Draft)

Hydrogeological Map of Southern
China and Southeast Asia
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Hydrogeological Map of Southern China and Southeast Asia (Draft)
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China and Slovakia inter-governmental S&T cooperation projec was approved
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The project Comparative study of karst ecological restoration and karst carbon cycle and
sequestration in China’s subtropical zones and Slovakia’s temperate zones was approved by the
Ministry of Science and Technology of China. The project will be jointly implemented by the
Institute of Geology, CAGS/IRCK in China and the Institute of Geography, Faculty of Natural
Sciences, Pavol Jozef Safarik University in Slovakia. It will last from January 2016 to December
2017.
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The project will focus on the following three comparative studies: (1) investigation and research
on ecological restoration, evolution process and land use change in Kkarst areas; (2) investigation
on the characteristics of spatial distribution of carbonate rocks, silicate rocks and land use in karst
areas, and their impacts on content, form and transfer of organic carbon-inorganic carbon in water;
(3) comparison of karst processes and carbon sequestration in China subtropical zones and
Slovakia temperate zones. The cooperation project aims to implement comparative study on karst
carbon cycle and carbon sink with a global perspective by using technologies on karst ecological
protection and restoration, and to reveal the technological approach of leveraging human activities
to increase karst carbon sequestration and address global climate change.
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Sino-German cooperative project under the Department of Science and Technology of
Guangxi was approved

WLHZHK: H WKL RV B VR R BOR 53 5 &0 5T

Name: technical introduction and cooperative research on the biological indication of organic
pollutants in karst water environment

TUH A RN G EEE SRR CEHD AKIEENLS A fRn 5 lIEOR,
L TP P I AR NS BER O A F e A AR S I 7 i, DT PR TR A
HI PR SR FEEIRR IR AT AR S

Contents: It aims to establish a biological indication and monitoring method that is suitable for
assessing the status of organic pollutants in karst water bodies in Guangxi by introducing the
technologies from the University of Mainz on biological indication and monitoring of organic
pollutants in karst water bodies, so as to provide theoretical basis and technical support for
protecting karst water environment in Guangxi.
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