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Abstract TE
Project Code: RSA4580035 1 6 4 299

Project Title: High-Resolution Climate Signals by using tree-ring chronological
index in Thailand

Investigators: Asso. Prof. Dr. Nathsuda Pumijumnong
Fac. Of Environment and Resource Studies, Mahidol University
Salaya, Phutthamonthon, Nakhon Pathom 73170

The research entitled High-Resolution Climate Signals, using tree-ring
chronological index in Thailand has 5 objectives as followings: 1) to construct and to
extend the tree-ring index of teak and pine trees from Thailand 2) to examine the
response of the tree-ring index to the climate data, ENSO and SOI indices 3) to
compare the responding functions between the teak, pine tree indices and the climate
data 4) to reconstruct the climate (amount of rainfall and temperature) and SOI, SST,
MEI and NINO4 in the past and 5) to describe palacoclimate in Thailand and to
compare it to the world climate.

The study area covered five provinces from northern Thailand to upper south
of Thailand in the total of eighteen sites including Pong Salee Watershed station and
Forest Protection Nr. 16 in Chiangrai province, Sanpandan wildlife sanctuary
(Namkong, Namgud and Thungsalae sites) in Mae Hong Son province, Wat Chan
King Project: Wat Chan 1-6, Chiang Dao wildlife sanctuary, Pine seed conservation
station: Hung B oung, Bo Kaew and Nong Kra Ting i n C hiangmai p rovince, P utey
National Park in Supanburi province and Community forest in Phetburi. The total of
the samples were 90 teak trees, 45 teak stumps, 207 two-needle leave pine trees and
80 three-needle leave pine trees. From those trees and the stumps, we had 250 teak
cores, 144 pieces of teak, 390 two-needle leave pine cores and 188 three-needle pine
cores, respectively. The standard dendrochronological technique was employed to
construct the tree-ring index. The climate growth response analysis was employed to
study the r esponding functions to e xamine t he relationship b etween tree-ring i ndex
and climate data as well as SOI, SST, MEI and NINO4 indices.

The eighteen indices were constructed from the living teak and pine trees.
There were five of teak tree indices, nine of two-needle leave pine tree indices and
four of three-needle leave pine tree indices. And we also constructed two floating teak
indices. The oldest teak sample was 305 years old from Chiangrai province (TCR).
The oldest two-needle leave pine tree was 312 years old from Wat Chan 1 (PMWIJ1)
and the oldest three-needle leave pine tree was 193 years old from Wat Chan 2
(PKW1J2).

According to the principle component analysis (PCA), which computed from
22 tree-ring indices from this study 18 indices and addition four teak tree-ring indices
from previous study, demonstrated by the scatter diagram, they were three groups of
chronology. The first group (MAE1, MAE2, NG, TNHS, WJ1, PSL,CD,BK,TY)
located close to Eigenvector 1, which meant that they might get the highest influence
from the climate. The second group (WJ2,WJ3,NK,TSL1,TSPD,WJ 5,WJ6,WJ4M,PT)
located above the first group. They might get less influence from the climate than the
first group. The third group (TCR,WJ4K ,HB) located a bite far from the others; they
might get the least influence from the climate.

To confirm the PCA, the climate response to tree-ring indices was calculated.
The climate growth response between the teak and the climate data revealed that the
first half of the rainy season ( April-May) had influence in teak growth whereas there
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was no significant relationship between the temperature and the teak tree-ring index.
we could confirm that the growth pattern of teak was the same for all teak in northern
Thailand and each teak tree index from different sites could be combined into a single
index. The pine tree-ring indices presented very obviously significant positive
relationship with the February to April rainfall.

The response of SOI, SST, MEI and NINO4 indices to tree-ring indices were
examined and the result reveal that PSL, NG and PMWJ4 indices have potential to
study the phenomena of ENSO and PKWI2, PKWJ3, PMCD and PMTY have
potential to study the phenomena of La Nina

The first extended teak chronology was created by comparing the living teak
tree chronology to that of the floating teak tree. The time span of this extended index
was 403 years from 1627-2004.

We used the first extended teak index to reconstruct the amount of rainfall and
the temperature in May-July from the year 2004 back to 1627. Only two of pine
indices (PMWIJ1,PMWJ4) were successfully used to reconstruct the amount of
rainfall in March to April and only one of PMWJ4 index was used to reconstruction
the temperature in February from the year 2003 back to 1750.

The extended teak chronology represented the palaeoclimate in Thailand as
followings. F rom 1590-1680 the amount o frainfall w as above the m ean, together
with the cool temperature. The amount of rainfail was below the mean from 1690-
1800 along with the higher temperature. The amount of rainfall was then returned to
above the mean from 1800-1890 with the cool temperature. The last period from
1890-present, the amount of rainfall seemed to slightly drop but still higher than that
from 1690-1800. It 1s known that, the little ice age occurred from 1400-1800.
According to the teak index, we found that the climate in Thailand was precisely cool
in 1590-1680 and 1800-1890. We could conclude that from the past three hundred
years the climate in Thailand has changed not too much. The amount of rain fall in

May-July have changed 0.69 mm, The temperature in February, March , April have
changed 0.05-.1 °C.





