


Much of the tropics have seasonal rainfall

patterns



Evans and Schrag, GCA (2004)
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Climate of Southeast Asia
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Isotopic chronometer 



Isotopic chronometer 

Poussart et al. (2004)



Age model construction: triple isotopic constraints

Agreement between 

radiocarbon and stable 

isotope chronologies is within 

≤ 2 years

Poussart and Schrag (2005)











PK1 Miliusa Velutina

pith bark

Poussart et al. (2006)



Annual Ca maximum intensities are significantly correlated

with March rainfall in Mae Sariang (end of dry season) 

(r = 0.47 p<0.01)













Ca - Average Peak to Trough

R2 = 0.655
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Pangmapa

Quercus kerrii (PG1) Miliusa velutina (PK1)

Doi Inthanon

Podocarpus neriifolius



14C vs. 18O age model years of PK1 and PG1



Major air masses over southeast Asia



Isotopic data: Poussart and Schrag, EPSL, 2005, Ca data: 



Northern Thailand sampling

Stars: Sampling locations

Squares: Stations with measurements since > 1950







Tropical isotope dendroclimatology

Roden et al., 2000

18Ocx = fo x (18Owx + eo) + (1 - fo) x (18Owl + eo) 

leaf water

xylem water

xylem cellulose
precipitation

fo: fraction of carbon-bound oxygen that exchanges with medium water (0.42)
eo: isotope fractionation factor for enzyme-mediated exchange or addition of oxygen (+27‰)
18Ocx: xylem cellulose isotope ratio
18Owx: xylem water isotope ratio
18Owl: leaf water at the site of evaporation





DRY WET

Carbon isotope model



13Ccx 
13Ca  a (b a)ci /ca eb

ci  ca  A /gs

a:  Fractionation effect related to diffusion of CO2 through stomatal pores (4.4 ‰).
b: Isotopic discrimination by the Rubisco enzyme during carbon fixation (27 ‰).
ci, ca: CO2 concentration inside and outside of leaf   
eb: Biochemical fractionation factor - post-photosynthetic effects (2-5 ‰)
A: Rates of CO2 fixation
gs: Stomatal conductance Farquhar et al. 1989



Ca (XRF - WHOI)

0

1000

2000

3000

4000

5000

6000

01234567

Distance from cambium (cm)

C
a
 i
n

te
n

s
it

y
 (

a
r
b
it

r
a
r
y
 u

n
it

s
)


