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• Current and future climate change 
• More than 1/3 of the world’s population 

live in Asia and are/will be influenced by 
climate change 

• Geological records offer a means to 
better understand natural climate 
variability in the past 



Climatic and environmental archives 



Few paleo-records are available for SE Asia 
Morill et al. 2003 

Marine 
Historical 

Lake/peat, pollen 
Ice cores 

Speleothem 
Loess 
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Terrestrial records – not existing for Thailand, Laos, Burma, Malaysia …
Existing correlations of lake archives to North Atlantic records are based on ‘weak’ chronologies
ITCZ shift
High-resolution records shown in lower picture
Speleothem show a clear link to N Hemisphere climate – do they record monsoon intensity or a change in the source of precipitation?
Based on the available records we cannot really say if changes in monsoon strength lead or lag changes in the North Atlantic region 
Rohling et al. 2009: Asian monsoon variability  controlled by S Hemisphere climate during cold/glacial times and by N Hemisphere climate during warm/interglacial times 



Lake sediment records 



Lake sediments – sampling and analyses 
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8 possible lake records? 

Thailand located ‘between’ two monsoon 
systems 



Survey of possible target lakes 

Discussion of a joint project 



Project set up: 
• Joint research & research training  

• Stockholm University, Chulalongkorn 
University, University of Nebraska-Lincoln, 
and Queen’s University, Belfast 

• Focus on lake sediment records in NW, NE 
and S Thailand 

Swedish Research Council funding for 2009 -  
2014 



Project group members 2008 



Searching for suitable lakes and wetlands 



Searching for suitable lakes and wetlands 
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Search for suitable sites
Coring with a Russian corer




Suitable lakes – no more than four or five 

Out of >30 surveyed sites 

NW Thailand 
Nong Leng Sai 

 
NE Thailand 

Pa Kho 
Kumphawapi 

 
S Thailand 
Sam Roi Yod 

Nong Thale Pron 
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Thailand Monsoon Project members 2013 
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Monsoon impact during the Holocene 

Viewed from Nong Han (Lake) Kumphawapi 



Lake Kumphawapi, NE Thailand 



La 

Lake Kumphawapi – some proxies 

Wohlfarth et al. 2012 

Run-off Aquatic 
productivity 

Terrestrial vs limnic 
organic material 

Terrestrial vs limnic 
organic material 

Lake level Ground 
water 
changes 



Kumphawapi – age model 

Wohlfarth et al. 2012 



SW – NE transect across Kumphawapi 

Wohlfarth et al. 2012; Chawchai et al. 2013 

Time-transgressive development! 



Kumphawapi – lake status changes 

Chawchai et al. 2013 

>9800-7100 yr BP 

6500-6000 yr BP 

5200-3200 yr BP 

30000 yr BP 

1800-1600 yr BP 

AD 1993 

AD 2009-2010 



Kumphawapi - qualitative reconstruction 

Wohlfarth et al. 2012 



Kumphawapi – in space and time 

Modified after Chawchai et al. 2013 

Very high moisture availability 
High moisture availability 

Very low moisture availability 
Low moisture availability ITCZ 

New data from Yu et al. 2012 added 



Monsoon impact during the last 2000 years 

Viewed from Lake Pa Kho 



Lake Pa Kho and the last 2000 years 



22 14C dates on 
plant macro 
remains for 150 cm 
of sediment 

Chawchai et al. unpublished 

Lake Pa Kho and the last 2000 years 



• Few suitable lake sediment sequences 
in Thailand 

• Centennial- (and decadal) scale shifts 
in moisture availability are recorded 

• Linked to summer monsoon intensity 

Summary 



Thailand Monsoon Project 
Work in progress: 
• Pa Kho – the last 2000 years (Chawchai et al.) 

• Pa Kho – 20,000-50,000 years (Chabangborn et al.) 

• Paleoclimate and paleoenvironment during the past 2000 
years in northern Thailand (Chawchai et al.)  

• Biomarkers & compound specific isotopes: Kumphawapi, 
Pa Kho (Yamoah et al.)  

• Nong Thale Pron, S Thailand (last 17,000 years) 

• MSEA and LGM compilation (Chabangborn & Wohlfarth) 



Myanmar fieldwork November 2013 



Myanmar fieldwork November 2013 



Myanmar fieldwork November 2013 



Documentary about 
our project: 

 

Under the Eyes of the 
Buddha I and II 

 

http://www.youtube.com/u
ser/GeologicalSciences 



Thank you 
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