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Abstract
Project Code: RSA4580035
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 Boung, Bo Kaew and Nong Kra Ting in
Chiangmai province, Putey 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 responding functions to
examine the relationship between tree-ring index 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 (PMW]J1) 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
(MAEL, MAE2, NG, TNHS, WIJ1, PSL,CD,BK,TY) located close to Eigenvector 1, which meant
that they might get the highest influence from the climate. The second group
(WI2,WJ3 NK,TSL1,TSPD,WJ5,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 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 PKWJ2, PKWIJ3, 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,PMWIJ4) were successfully used to reconstruct the amount of rainfall in March to April
and only one of PMWIJ4 index was used to reconstruction the temperature in February from the
year 2003 back to 1750.

The extended teak chronology represented the palacoclimate in Thailand as followings.

From 1590-1680 the amount of rainfall was above the mean, together with the cool temperature.

vi



The amount of rainfall 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 is 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.

KEY WORDS: Tree-ring index, Teak, Pine, Thailand, Climate
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A a
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]
&

\Aas-auaasly Lm'maﬂ%@ﬁ%mﬂwg"mauaaﬂuéhu6] Tuinfididudhewes @5 s30uny |
2539)
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Uszanm 4-5 1doudet] USunasinduwiaassTlszanm 1,100-4,000 1.4, uazgamniislszanas 18-30
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a ' { ' o < o £ Y o a [y
dulawulidafies udvzudsduliaungma lasmldudasegiuadomfanaden

o A [V [ A
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A) R’= 39.70
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C) R’= 43.61
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F) R°=44.72
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L) R’= 36.41

corr./response coeff
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N) R’=58.8
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Q) R’=33.26
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Ly ' 2 . .

(PMPT), R) m%nﬂi\‘i (PMTY) R = coeff.of determinarion

4-19



4.5 NINBUAKDIVDINTTL LAADAZT SOI, MEL, NINO4 az SST (JMA)

HANIANBINNINaLEREIaInTi anuaz liaunuawih SOI, MEI, NINO4 waz ENSO

Southern Oscillation Index (SOI) ABFIANUNABIMAGILATIUBBNUAZAL IUANYBINMIFYNT
wEANGsfidnaseruda 1Jnamsmmﬂmﬁawmagmuﬂ%ﬂﬂlﬁmaﬁa@:fuaaﬂazﬁmmwnﬂ
mmﬁgwm:ﬁmdE'Im:i'umﬂﬁmmwnﬂmmﬂé’uﬁw ungaftoningndszinaeamanasinnyiad
W 2§ usnmenuneemanimeaziueen  a3a (Eastern Island:Tahiti) %aagimm:i’umﬂmaa
a3mle Uszanm 2700 W8 usrdnusnomilefionHu %aag]imdmﬁamaaaamml,ﬁml,a:mﬁvlﬁmn
mmﬂ@mimmﬂ"uadumagmuﬂ%ﬂﬂﬁﬁwmﬁwmmméﬁﬁ SOl

G MEI gaunan Multivariate ENSO Index LAAINNAMUNENENNTIZHFURNEIHEN B UVD
UMEYNI-UTIIIMA B83LTINgn13al ENSO %aag’uuﬁug’mmaa Multivariate ENSO Index (MEI) lag
MIFINAALT69 G]I%U%L’meﬁ’]mg‘ﬂiuﬂ%ﬂﬂL‘H@l%ﬂ% anutnla MEI agngdne g Aadntiminiads
PoIRNBUEIAYDI ENSO Usznaudls 6 aauilsha aunaaInauainzta (sea-level pressure)
pasUsznavTesau BRI IR T Haan-aziuan  uaziwite-lé qmﬂmgﬁﬁuﬁaﬁﬂmm (sea surface
temperature) qm%nuﬁmmﬂ (surface air temperature) LLa:ﬂ%mmmmﬁwm (total amount of
cloudness) lagvaldenuanues MEI iudrunuuestiefanuas ENSO wa El Nino el

#11TU NINO4 ﬁfﬂqqﬁw%mﬂﬁﬁwmmﬂwa'uLm@mmmmwﬁﬂﬂﬂammqmmgﬁmmt{ﬂmm
aanidu 4 B29 Aa NINO1, NINO2, NINO3 uaz NINO4 mamquﬁuﬁﬁaﬁ NINO1+2 , 0-10 asenld
90 24MALIUAN -80 I azInaan NINO3, 5 adrtnita-a3anld, 150 a9rmALIUAN-90 BIFALIUAN
NINO4 , 5 adeinila-5 adale 160 a3maziuaan-150 aImMAzInan waz NINO3.4, 5 ademinila-5
29eN1e 170 29ANALIUAN-120 BIANAZIUAN

é"*ﬁﬁ‘?‘ilﬂﬁﬂﬁmﬁ'uﬂs:mﬂ"lmmnﬁq@ﬁa NINO 4

SST #au131n Sea Surface Temperature Lﬂummimwi'@mw%aummﬁtﬂummaqmuﬂ%
#in WlalRedsingmsal Bl Nino sOI axfidufuau uaz SST azddniuuan

mfnsuApnudnngmanl ENsO Tutsznelnalos  Sunw wonweiu (2531) a3ui
ﬂ%mmﬂuﬁfaﬂaaLLa:qnmnuﬁgjﬁusluﬂ El Nino LLaﬂuma@mﬁuﬁmﬂ%mmﬁ'}Numnﬁmmzqmmgﬁ
aadnas ludfiifia La Nina é’afuﬁaéiy'aamgl@lgm'jwm@m']uﬂ’fnnﬂmia:l,mw%ammauauaa

o oA AN @ a v o ¢ o A
°IJam’ﬂmdﬂwmmmmauwuﬁmoau ﬂ"l"ﬂﬁ?ﬂ@]\‘]%

MTNN 4-3 LLa@ammé’wﬁufmaaamwnuﬁmmﬂﬁwmmmmn‘hmuﬂ

amwnﬂﬁmmmmz'somﬁ ENSO
ENSO warm event (Warm ENSO cold event (Cold phase
phase ENSO) EI Nino of ENSO) La Nina
SOl- SOI+
SSt (JMA) Index + SST (JMA) Index -
MEI + MEI-
SIRFglaIAS Low High
amnna high Low
ANUNIN1NY Low High
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nanmIanENuINNnasilininue 18 L& wuin "Lﬁé’ﬂwrjdmua 1 2.udda98aw (TSL1) uazh
1988 2.438978 (TSPL) Ianusunusnisauasriinasagnuani sol ludauniimen-ningiaw
wannidanuasit Iauaulufinuainizfis (PKNT) uazausadluntnuinduns 4 (PMWJI4) Janu
sunuinvauadlineimanlmdon wnwmen wazdlldaw 3 uisnlanusuwuiniauanagnedive
fefa apdlldauwaadlufGosans (PMCD) apdt ldauwaauluninuwinduns 3 (PKWJ3) uazani ldan
gaslufithauruiiulss L.unesys (PMTY)

NANNIANHINTABLEWEIVBIATH NI 18 LFUALLEWATH MEI wuin euildannimuaiana
sunusadnslifivbiay laofasiliauseslufithurslss sunasys (PMTY) aoftldauaaly Adhu
o  a 6 a s a 6 [ a o o a 1 A a 6 = 1 o A
Jaduni2 (PKWJ2) denudwiusniavedwiidoidy luhaufoununiususzlimen druawil
lausasluntuiadwns 4 Jeanusunuinuinadiivesaynuiduasd MEN lwdow Juwawy
Wisu wen LAz NIngIaN

=< o Ay o & v o o A A A e A v Ao O

NAMIANBINNTADUAUAIVBIATH AN 18 LawAL audh NINO4 wuiniiNesanit lianithusia
i@ (TNG) anuduwuiizauinadniiisayiuasid NINO4 Fiviau Musnuw ganaN WiAINIEY
waz funan veslidmen wazaritliau 3 wimmngnouuismanes (PMPT) ausasluthuia
UN3 5 (PMWJ5) uaz auaadluantinwinduns 4 (PMWJ4) Sianuauwusnauinagnsfivedian

NANNIAN®INTABLEWEIVRIATH NI 18 duNuawih SST wud1 SST Awarinlwanuninems

v A & o IS o [ . o o @ A
Tvasldann tna (TNG) uazhlidead (TPSL) Aanusuwuiniuanaineiivedan 49 SST danw
a e ¢ ' A o o ar a v | 3 A A =
sunussauagedisdiay  Avsweenunheedvedldau Ausen (PMCD) uaz w3
(PMTY)
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AN 4-4 a@ﬂNammauauawmé’mﬁvlﬁ@iaﬁmﬁ SOI, SST, NINO4 wag MEI

Index SOl SST NINO4 MEI

TPSL

TCR

TNK

TNG

TSLA1

PMWJA1

PKWJ2

PKWJ3

PMWJ4

PKWJ4

PMWJ5

PMWJ6

PMCD

PMHB

PMBK

PKNT

PMPT

PMTY

IuLﬁadﬁuaEUVL@TiﬁaﬁﬂﬂwsﬁnHwﬁ%ﬁ"Lﬁ 4 18 1é wudn @il TPSL, TNG, TSL1, PKWJ2,
PMWJ4, PKNT a2 PMPT anadunusludnsnfiagosauiu fa agnelas sunusiuen sol lu
NIAL WATFNAUSNUAT NINO4, SST, uae MEI lun19uan (A1 SOI — uaz NINO4, MEI, SST + 1ilu
gmwilAeil ENSO) Sasaruinuny dafh PKWJ3 PMCD waz PMTY AiguWuiny SOl + uas SST-,
NINO4- uaz MEI ( -) (61 SOI+, MEI-, SST-, NINO4- {ugnwilifia La Nina)

197 4-5 YAasngnsal ENSO waz La Nina 3Ufl 4-5 uaz 4-6 usasdoitlifiney

aua91/3ngnsal ENSO uaz La Nina I@ﬂmséfmnﬁmmaﬁﬁ“ﬁaya INNEN319N 4-5 verification
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@1151\1"7{ 4-57 warm Episode (ENSO) &z cold Episode Years

AN http://climate.uvic.ca
*fayaLiuidnan

** iagmﬁmﬁmm

Warm Episodes

(ENSO) Years

Cold Episode Years

(La Nina) Years

1902

1904

http://www.ems.psu.edu

1905 1909
1911 1910
1914 1915
1918 1917
1923 1924
1925 1928
1929~ 1933
1930 1938
1932 1942
1939 1944~
1940* 1945
1941 1948
1951 1947
1953 1950
1957 1954~
1963~ 1955
1965 1956
1969 1961*
1972 1964
1976 1967~
1977~ 1970
1982 1971
1986 1973
1987~ 1974
1990* 1975
1991 1978
1993* 1988
1994 1995
1997

2002**

2003**

http://www.clearwest.com/ and BCC
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