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ABSTRACT

This study was conducted to assess the impact of extreme year
(drought induced by EI Nifio) to GPP of deciduous forest (DF) at Ratchaburi
province, Thailand. The measured meteorology data was analyzed to assess
the changes in temperature and precipitation over the period of study, 2009-
2012. The time series of MODIS NDVI were used to evaluate the shifting of DF
phenology in period 2009-2011. The analysis of shifting phenology was
compared to the measured GPP between extreme event and other normal
years. The results showed that in dry season 2010 (drought year), the air
temperature increased, rainfall decreased, corresponding to delay of starting
of season (49-50 days), length of season shorter than (54-57 days) in
comparision to year 2009 and 2011. The GPP was also significantly reduced
in drought year 2010 (376.4 kgC/ha) comparing to year 2009 (581.1 kgC/ha)
and 2011 (530.0 kgC/ha). The further studies on the long term monitoring of
soil moisture and climate factors to enhance the understanding on main drivers
effecting the phenology shift and reduce of the GPP of DF are encouraged.
TOM TAT

Nghién citu nay dwoc thuc hién nham danh gla sw danh huong cua nam cyc
doan (khé han) dén tong san luong so cap cua rueng rung la tai tinh Ratchaburi,
Théi Lan. Trude tién, sé liéu do dac vé nhiét dé va luwong mua sw dung nhdam
danh gid s bién doi thoi tiét. Tiép theo, chudi anh NDVI MODIS diing dé danh
gid su thay déi miia sinh treéng ciia riemg rung ld giai doan 2009-2011. Cac
phan tich mua vu sinh truong sau sung dwoc so sanh voi 6 liéu do dac thuc té
tong san liong so cdp vao ndam khé han va nam binh thiong khdc. Két qua cho
thdy vao miia khé nam 2010 (khé han), nhiét @ khong khi tai diém nghién ciru
tang cao, lwong mira giam, twong vmg véi thoi gian bat dau mia sinh tréng
cua rirng ryng la mugon hon nam binh thuong khoang 49-50 ngay, do dai cua
miia sinh truong ngdn hon khoang 54-57 ngay so véi nam 2009 va 2011. Theo
s, tong san lwong so cdp ciia rivng rung lé ciing giam dang ké vao nam khé
han (376,4 kgC/ha, nam 2010) so voi nam binh thuong (581,1 kgC/ha nam
2009 va 530,0 kgC/ha nam 2011). Phan tich chuyén sau hon nham tim ra
nguyén nhan, co ché tac dong ciia cdc yéu té khi hu dén sw suy gidam tong sdan
heong so cdp can dwgc quan tGm trong cdc nghién ciru tiép theo.

Trich dan: Rhan Kiéu Diém, Amnat Chidthaisong va Pariwate Varnakovida, 2019. Anh hudng cua kho han dén
tong san lugng so cap cua ﬁl:ng rung lé-Tmbng hop ‘nghién clru tai tinh Ratqhaburi, Thai Lan. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 55(S6 chuyén dé: Méi truong va Bién doi khi hau)(2): 175-182.
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1 GIOI THIEU

Dién tich rimg & Thai Lan chiém khoang 31,6%
tong dién tich dat tw nhién (16,3 triéu ha) nam 2016
(Royal Forest Department, 2017). Rung rung 14 la
loai rimg phd bién va chiém khoang 21,0% tong
dién tich rimg ty nhién ¢ Thai Lan. Diém dic trung
ctia loai rimg nay 1a su rung 14 theo mua. Dé duy tri
su séng va tranh diéu kién khong thuén lgi vao mua
kho, cay rung di 14 khi nhiét dd ting cao va moc
thém lai 14 méi vao dau mua sinh truéng trong nim
(thuong khi bat dau mua mua).

Su hién dién cua la trong subt mua sinh trudng
(46 dai ciia mua sinh truong) bat dau khi cdy moc
thém 14 méi (bit dau mua sinh truong), kéo dai dén
lac 14 rung vao mua kho (két thuc mua sinh truong).
Do dai cia mua sinh trudng cd vai trd quan trong
anh hudng dén chirc ning hé sinh thai bao gdm cac
chu trinh héa sinh va c6 lién hé mat thiét dén kha
nang hap thu carbon cua hé sinh thai. Su bién d6i
cua yeu t6 nay qua cac ndm cung cép thong tin, dau
hiéu dé nhan biét su phan Gng cta h¢ sinh thai ring
dén nhimng bién doi cia khi hau (Nakagawa et al.,
2000; Asner and Townsend, 2000; Saigusa et al.,
2008; Dahlin et al., 2015). Vi vay, cac nghién ctiru
nhim tang cudng sy hiéu biét vé anh huong cia diéu
kién khi hau cuc doan dén su bién ddi ciia mua vu

o Duén tich nmpg: 90 ha

o Loaichiém wu the: Shorsa

Dipierocarpus obiusifolius, D.
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sinh trudng (thoi diém bat dau, két thic va do dai
mua sinh trudng), ciing nhu moi li€én hé voi kha
nang hap thu carbon 1a can thiét.

San pham vién tham, quang phd hinh anh do
phan giai trung binh (Moderate Resolution Imaging
Spectroradiometer, MODIS) hd trg théng tin rat hiru
ich vé su khac biét thuc vat nhim phuc vu cong tac
theo dai dién bién mua vu sinh truong cua cac kiéu
thuc phu khac nhau (Suepa et al., 2013; Yue ef al.,
2013; Xu et al., 2015). Chudi anh da thoi gian vé su
khéc biét cua thuc vat (Normalized Difference
Vegetation Index, NDVI) dugc st dung rong rai
trong trong cac nghién ctru vé bién doi cac dic diém
ctua hau vat hoc dudi anh huong cua bién d6i khi
hau, dac biét trong diéu kién cuc doan nhu han han
(Diem et al., 2017). Nghién ctru nay dugc thyc hién
nham danh gi4 anh hudng cua nim cuc doan (kho6
han) dén sy thay d6i muia vy sinh truéng va tong san
lugng so cép ciia ddi twong rimg rung 14 tai tinh
Ratchaburi, Thai Lan.

2 PHUONG PHAP NGHIEN CUU

2.1 Dia diém nghién ciru

Pé tai duge thuc hién trén ddi rung rung 1a tai
tinh Ratchaburi, phia Tay Thai Lan (13°35'13.3"N:

99°30'3.9"E, d6 cao 118 m). Hinh 1 mé ta chi tiét vi
tri khu vyc nghién ctru tai tinh Ratchaburi, Thai Lan.

X o Chifncac: 6-8m
T; siamensis, 5 obfuse,
e s tubsrculatus
a) Witritinh RatchBuri

b} Hinh chup t¥ Google Earth khu

vuc nghién ciu

c) Hinh chup tram quan tric cic
théng =0 tong san lwong so cip

Hinh 1: M6 ta khu vue nghién ciru tai Ratchaburi, Thai Lan

Rung tai khu vuc nay dugc khai thac bdi nguoi
dan xung quanh dé thu hoach gd, lam than va cac
muc dich khac. Tuy nhién tu 2005, rung dugc bao
vé nghiém ngit va cdy phat trién tu nhién. Cac loai
chiém wu thé bao gdm Dipterocarpus obtusifolius
Teijsm. Ex Miq, Shorea siamensis, Miq., Shorea
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obtuse Wall.ex Blume, Shorea roxburghii G.Don,
and Sindora siamensis Teijsm. & Miq. Cau tric dat
tang mdt & d6 sau 1 m 1a cat miin véi thanh phan cat
chiém 70% va phan rit it con lai 1a sét
(Hanpattanakit, 2013). Rung rung 14 tai tinh
Ratchaburi 6 Thai Lan dugc chon nghién ctru do khu
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vuc ndy c6 loai ring rung 14 dac trung ¢ Thai Lan
dong thoi c6 diém quan trac 1au dai, dir li€u tong san
lugng so cap duogc ké thira tir cac dy an trude do, 1a
co so dé€ phan tich, danh gia va so sanh chuoi so li¢u
da thoi gian nham phuc vu cho muc tiéu nghién ctru.
2.2 Dir li¢u thu thap
2.2.1 Khi twong

Dir li¢u khi twong st dung trong nghién ctru nay
bao gom nhiét d9 va lugng mua dugc thu thap giai
doan 2009-2012. Dit li¢u thu thap tai trung tam khi
tugng Théi Lan (https:/www.tmd.go.th), trong s&
33 tram khi twong cta Thai Lan, tram dugc lya chon
1a tram gan vi tri quan tric rimg rung 14 ctia nghién
clru va s6 lidu do duoc 1a dir liéu hang ngay.

2.2.2 Vién tham

Ca hai san pham MODIS d6 phan giai thoi gian
8 ngay bao gdm MODO09Q1 cung cép kénh 1 (RED)
va kénh 2 (NIR) ¢ d§ phan giai 250 m, va
MODO09A1 & d6 phan gidi 500 m dugc tai mién phi
va st dung trong nghién cGu nay
(https://Ipdaac.usgs.gov).

2.2.3 Toéng san lwong so cap (GPP)

Tong san luong so cap (GPP) con goi 1a nang
luc hap thu CO, duogc do tai vi tri tram quan tric c6
toa do 13°35'13.3"N: 99°30'3.9"E, d6 cao 118 m.
GPP duoc do dac str dung phuong phap phuong sai
Eddy Covariance (EC) (Sanwangsri, 2017).

2.3 Phuwong phap thuc hién

2.3.1 Su khdc biét vé khi hdu giita ndm kho
han va nam khac

Dit li¢u khi tuwong dugc kiém tra vé tinh nhat
quan va céc gia tri ngoai 1€ bat thuong sir dung ngdn
ngir R (Feng ef al., 2004). Cac gia tri bat thuong s€
duoc bd qua khong su dung trong nghién ctru nham

LOS: Length of season
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nang cao chat lugng cua dir liéu khi tuong va ting
cuong d§ chinh xac trong phan tich danh gia. D
li€u nhiét d§ sau do6 dugc tinh trung binh cdng va
cong don dbi voi luong mua theo chu ky 8 ngay,
theo mua va cho timg nam, nhdm so sanh sy chénh
léch v& nhiét d va luong mua gitta ndm han han va
nam khac.
2.3.2 Xdac dinh mua vy sinh truong rieng rung

la

Céc diém anh bi anh huong do may tir san phidm
MODO09Q1 dugc ghi nhan bang cach sir dung kénh
chat lwong tir san pham MODO09A 1, sau d6 thay thé
bang cac gia tri ndi suy ctia chudi anh. Phuong phép
nay dugc Truong Pai hoc Chiba, Nhat Ban ung
dung va xay dung bo dir li¢u kénh 1, kénh 2 da xu
1y may, do phan giai 8 ngay, 250 met toan ciu tir
2003-2012 (Hoan and Tateishi, 2013). Dé tai tmg
dung phuong phap nay nham xu 1y cac diém anh bi
may. Chi s6 khac biét thic vat (NDVI) sau d6 duoc
tinh tir kénh 1 (RED) va kénh 2 (NIR) ctia san phim
MODO09Q1 theo cong thirc (1) (Tucker, 1979)

PNIR—PRED
PNIRTPRED

NDVI = 1)
Céc théng sb mua vu sinh trurong bao gdm thoi
diém bat dau mua vy sinh truéng cua rimg rung 14
(SOS), va d6 dai cia mua sinh truong (LOS) dugc
tinh toan dya vao chudi NDVI va xtt Iy bang chuong
trinh TIMESAT (Jonsson and Eklundh, 2004).
Phuong phéap Savitzky-Golay da duoc ap dung dé
loai bé nhiéu va lam min chudi anh trude khi tinh
toan cac tham sb hién tugng hoc (Chen et al., 2004;
Xu et al., 2015). Chudi NDVI dugc chon tir 2009-
2012 nham danh gia chu ky mua sinh truong ciia ciy
rimg trong giai doan ba nim, do mdi mua sinh
truong cua rung rung 14 bit dau tir thang 4-5 cua
nam hién tai va két thiic vao thang 1-2 nam tiép theo.

Avergate NDVI value at 19 stations period 2001 to 2014

Mean and SD of NDV| value

_—
Start of season End of season
(SOS) (EOS)
Summer Rainy season Winter

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

a)

b)

Hinh 2: Mua vu sinh truéng cia rirng rung la tai tinh Lampang, Thai Lan

a) Sw thay déi dg che phii ciia rirng rung la sudt 12 thang/ndm b) Sw bién déi gid tri trung bink NDVI cho mét mia vu

sinh truong cua rung rung la (Diem et al., 2018)
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Trong nghién ctru nay, SOS dugc dinh nghia dua
trén ngudng sai 1éch 20% so véi bién do cua NDVI
t6i thiéu. Sy bién doi gia tri trung binh NDVI cho
mdt mua vu sinh truong cua rung rung la duge minh
hoa & Hinh 2.

~ Cong thire xéc dinh thoi diém bét dau (SOS) va
két thue mua sinh truong (EOS) theo (Eklundha and
Jonssonb, 2012) dugce thé hién & cong thirc (2) va
(3):

SOS = NDVIyip, + (NDVIae — NDVIin) X 0,2 (2)

EOS = NDVIy + (NDVIay — NDVI) X 0,2 (3)

D¢ dai cua mua vy sinh truong (LOS) duge tinh
la khoang thoi gian tir khi bat dau den khi két thuc
mua vy sinh trudng.

2.3.3 Ddnh gia sw khdc biét tong san hrong so
cdp (GPP) gitta nam kho han va nam khac

Téng san lugng so cip (GPP) dugc tinh bing
cong thure (4):

GPP =-NEE + RE 4)
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Trong d6, NEE (net ecosystem exchange) 1a san
luong CO; trao ddi thuan duge do bing phuong
phap phuong sai réi EC (eddy covariance) va RE la
luong CO, hé hép ciia hé sinh thai (Sanwangsri,
2017). Toan bo dir liéu NEE va RE dugc xt Iy va
loai bo s6 liéu bat thudng trude khi tinh toan GPP.
Sau d6, GPP duoc cong theo tirng nam nhdm danh
gia tong quan mirc do khac biét GPP giira nam kho
han va nam khac.

3 KET QUA NGHIEN CUU
3.1 Swkhac biét thong sb khi twong giira
nam khé han va nam khac

Theo sé liéu thdng ké tir trung tim khi twong
Thai Lan, nam 2010 1a ndm han nang, theo d6 lugng
mua dau mua Ia thap (21,3 mm va 13,3 mm tuong
g vao thang 3 va thang 4 nim 2010), thoi gian bét
dau mua mua nim 2010 mudn hon (71,0 mm vao
thang 5) va nhiét d6 tang cao hon (37,2°C trong
thang 4/2010) so voi cac ndm khac. Hinh 3 thé hién
su bién ddi nhiét do va lugng mua tai tram quan tric
rumg rung 14 tai Ratchaburi, t6 hop theo thang giai
doan 2009-2012.

350.0
300.0
O\o&oﬁ
250.0
S iR s SRS *"w -, T
A f o 2000 E
v -
g
1500 5
5
3
1000 —
| | ‘ 50.0
-l .. I | 1 0.0
9 11 1 3 5 7 9
2011 2012
Nhiét d6 trung binh ~~ —e—  Nhiét d6 thip nbit

Hinh 3: Bién déi nhiét do va lugng mua tai tram quan tric rirng rung la tai Ratchaburi,
to hop theo thang giai doan 2009-2012

Béang 1 mo ta sy bién doi nhiét d6 va lwong mua
theo mua giai doan 2009-2012 tai tram quan tric &
tinh Ratchaburi, Thai Lan. Theo sb liéu ghi nhan vé
khi twong ¢ Bang 1, trung binh nhiét do cao nhét vao
mua hé ndm 2010 khoang 36,5°C (han EI Nino) cao
hon mua hé nim 2009 khoang 1,7°C va cao hon mua
hé nam 2011 khoang 3,4°C. Trong khi d6, tong
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lvong mua mua hé nam 2010 khoang 105,6 mm,
thap hon lugng mwa miia hé nim 2009 khoang 170,5
mm, dong thoi thap hon lugng mwa mua hé nim
2011 khoang 131,7 mm. Nhin chung, ndm 2010
(ndm kho6 han), nhiét 46 vao mua hé cao hon, lugng
mua thdp hon va bit dau mudn hon so v6i cac nim
khac (2009, 2011 va 2012) rat nhiéu.
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Bang 1: Sy bién ddi nhiét dd va lwong mwa theo mua giai doan 2009-2012 tai tram quan tric

6 tinh Ratchaburi, Thai Lan

5 . Nhiét dd (°C)

Nam Mua Cao nhit Trung binh Thip nhét Lugng mua (mm)
Mua 32,6 27,8 25,1 791,4

2009 He 34,9 28,9 25,1 276,1
Dong 32,0 25,7 21,0 22,2
Mua 33,0 28,0 25,2 1071,5

2010 He 36,5 29,9 25,6 105,6
Dong 32,2 26,7 22,5 27,9
Mua 32,3 27,7 24,9 656,1

2011 He 33,1 27,8 24,3 237,3
Dong 31,1 25,7 21,5 16,6
Mua 32,7 27,9 24,8 671,7

2012 He 35,8 29,3 25,1 215,0
Dong 32,7 27,3 23,2 141,9

Phan tich sy bién dong sé liéu khi tugng theo
niam (Bang 2) cho thiy trung binh nhiét d cao nhét
nam 2010 13 33,6°C, cao hon nhiét d6 trung binh cao
nhét nam 2009 va 2011 lan lugt 1a 0,6°C va 1,5°C.
Téng lwong mua ca nam 2010 cao hon so véi nim
2009 va 2011, do lugng mua vao mua mua nam
2010 cao hon cac nam con lai, du lugng mua mua
hé 2010 thap hon nhiéu so v&i cac ndm con lai nhu
da phan tich o trén (Bang 1).

Nhin chung, xét dir liéu khi tugng cho thiy:
Nhiét d6 cao nhit vao mua hé va nhiét do trung

binh nim cua nam kho han (2010) déu cao hon so
voi cac nam khac (2009, 2011, va 2012);
Luong mua trung binh ndm 2010 c6 cao hon cac
nam con lai (2009, 2011, va 2012), tuy nhién lugng
3.2 Xac dinh mua vu sinh truéng rung
rung la

Hinh 4 thé hién dién bién chudi NDVI t6 hop
theo thang tai tram quan trac rung rung la ¢ tinh
Ratchaburi, Thai Lan. Quan sat chuoi anh NDVI 8

0.9

mua vao mua hé nim 2010 (thoi diém bat dau mua
vu sinh truéng cua rung rung 1) lai thap hon va thoi
gian bt ddu cac tran mua 16n mudn hon rat nhidu so
véi cac nam khac (thang 5/2010, so véi thang 3
trong cac nam khac)

Bang 2: Sw bién dbi nhiét d9 va lwong muwa theo
nam giai doan 2009-2012 tai tram quan
trac ¢ tinh Ratchaburi, Thai Lan

Nhiét do ("C) Luong

Nim Cao Trung Thip mua
nhit binh nhiat  (mm)

2009 33,0 27,4 23,7 1.089,7
2010 33,6 28,0 24,4 1.205,0
2011 32,1 27,0 23,6 910,0
2012 33,5 28,0 24,3 1.028,7

ngay cho thiy trung binh gia tri NDVI ¢ thoi diém
bat dau mua sinh truong vao thang 3 va 4, ndam 2010
(khoang 0,3-0,4), thap hon rat nhiéu so véi gia tri
NDVI tai thoi diém bit dau mua sinh trudng nim
2009 (khoang 0,4), nam 2011 (khoang 0,5) va nam
2012 (gan 0,5).
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Hinh 4: Chudi NDVI t6 hop theo thang tai tram quan tric rimg rung la tinh Ratchaburi (2009-2012)
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Két qua tinh toan thong s6 mua vu sinh trudng
cua rung rung 14 tinh Ratchaburi, Thai Lan (Hinh 5)
cho thay thoi diém bat dau mua vu sinh truéng cua
rung rung 14 ndm 2010 (han do El Nino) mudn hon
so cac nam khac trong giai doan nghién ctu. Nam
2010, mua sinh trudng rimg rung 1a bat dau vao ngay
143 (cudi thang 4 - dau thang 5), trong khi ndm 2009
va nam 2011 mua sinh truéng bét dau vao khoang
ngiy 93-94 (dau thang 3 nam 2009 va 2011), mudn

Théi diém bit ddu moa sinh trudng

150
140 2N
B D%
q 130
? 120
L)
Z 110
100
90
2009 2010 2011

a) Thoi diém bat diu mua sinh truéng
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hon khoang 50 ngay so v&i nam 2009 va 49 ngay so
v6i nam 2011. Thoi diém két thuc mua sinh truong
khong quan sat dugc khac biét 1on khi so sanh giira
cacnam 2009, 2010 va 2011, nguyén nhén tuy thuge
vao tac dong két hop clia cac yeu t6 moi truong nén
(nhiét d9, luong mua, Am do), dac diém mua sinh
treong cla rung rung la vang nhiét déi chiu sy chi
phéi cua luong nude cung cap cho cay (Pau et al.,
2010).

Do dai cua mua sinh truéng

~ 1330
[ ")
= ]
S
[ )
# a0
g
T
T
E
2 m NG “\
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=z \ _/
8 ..
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b) D¢ dai mua sinh truéng

Hinh 5: Céc thong s6 mua vu sinh truéng ciia ring rung 1a tinh Ratchaburi, Thai Lan (2009-2011)

Hinh 5 con cho thdy d6 dai mua sinh truong nim
2010 ngén hon d6 dai mua sinh treéng nam 2009 va
2011 khoang 54-57 ngay. Sy khac biét nay tuong
{mg voi nhiét do tang cao va lugng mua giam thap
vao mua hé nam 2010 khi so véi dir liéu khi tuong
nam 2009 va 2011. Bang 1 cho thiy trung binh nhiét
d% cao nhit vao mua hé nim 2010 cao hon mua he
nam 2009 khoang 1,7°C va cao hon mua hé nim
2011 khoang 3,4°C; lwong mua mua hé nim 2010
khoang 105,6 mm, thap hon lugng mwa mua hé nim
2009 (170,5 mm), va nam 2011 (131,7 mm). Piéu
nay cho thdy kha nang anh huong ciia yéu t khi hau
dén sinh truong cua rimg rung 1a theo mua 1a rat 1on
va cho thy sy can thiét dé c6 cac thi nghiém chuyén
sau va kéo dai nham luong hoa mirc d6 anh huong
ctia khi hiu cuc doan va bién déi khi hau dén hé sinh
thai nay. Két qua nghién ctru nay phu hop véi cac
nghién ctu di duoc cong bd trude do
(Kaewthongrach et al., 2018; Diem ef al., 2018) tai
Théi Lan thong qua s6 lidu do dac thuc té vé chi s6
dién tich 14 va chi sd thuc vét chiét xuit tr MODIS,
thoi vu bat dau mua sinh truong cia dbi tugng rimg
rung 1a & Lampang, Thai Lan bit ddu mudn hon
khoang 19-33 ngay vao mua kho ndm kho han 2010
s0 voi trung binh ca giai doan 2001-2016.

3.3 Panh gia sy khac biét tong san lwong so
cAp giira nim kho han va nim khac

S liéu do dac vé tong san luong so cip (GPP)
rung 14 tai Ratchaburi qua cac ndm nghién ctru thay
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d6i nhu sau: GPP nam 2009, 2010 va 2011 lan lugt
la 581.13 kgC/ha/ndm, 376.38 kgC/ha/ndm va 530
kgC/ha/nam. Luong GPP nim han ning 2010 thap
hon rat nhiéu so v6i nim 2009, giam khoang 204
kgC/ha/nam. So véi nam 2011, lugng GPP nam
2010 giam hon 153.92 kgC/ha.

Hinh 6 v& tong san lugng so cap (GPP) clia ring
rung 14 tai Ratchaburi cho thay vao niam 2010 luong
GPP vao mua hé rat thp, twong tmg gia tri NDVI
thoi diém nay thap nhat (Hinh 4) va thoi diém bat
dau mua sinh truong (SOS) tré hon so v&i hai nim
con lai cua giai doan nghién cuu. Lugng GPP nam
2010 chi bat dau tang vao cudi thang 4, dau thang 5
tuong g vai thoi gian nhiét do khong khi giam va
mua diu mua bit dau (Hinh 3), thoi diém nay rimg
bat diu dam cac chdi non va la méi bat ddu cho mua
vu sinh trudng trong nam. Sy khac biét GPP gitta
c4c ndm 1a do mua vu sinh truéng bat dau tré hon va
d6 dai mua sinh trrong ndm 2010 ngén hon cac nim
con lai nén GPP ciing giam. Hinh 6 cho thay vao
khoang thang 2 dén thang 3 dau nam 2010, lugng
GPP c6 gia tri am 1a do mdi lién hé giita c4c thanh
phan NEE (lugng CO; trao ddi thuan ciia hé sinh
thai), RE (luong ho hap ctia hé sinh thai), theo cong
thirc (4). Két qua nay cting tuong ng voi két luan
nghién ctru vé€ lugng CO; trao d6i cua hé sinh thai
rumg tai Vuon Québc gia Nam Cat Tién, Viét Nam.
Hau hét cac thang trong nam hé sinh thai ring & day
tich liy luong CO, tir khi quyén qua quang hop
ngoai trir mot sb thoi diém thang 3, thang 4 hé sinh
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thai rimg van chuyén CO; vao khi quyén, tuy nhién
v6i khdi lugng ¢ mirc nho, biéu hién 1a NEE dat gi4
tri &m & hau hét cac thang trong ndm va chi dat gia
tri dwong vdi tri s6 thap vao thang 3 va 4 (trong d6
luong van chuyén vao khi quyén phd bién ¢ thang
4). Trong truong hgp nay, hé sinh thai ring da dong
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vai tro nhu mot bé chira C khi tiép nhan lugng CO,
tir khi quyén thong qua quang hop cua thyc vét va
nguoc lai khi van chuyén luong CO, véo khi quyen
thong qua ho hap hé sinh thai rimg lai dong vai tro
nhu 1a mot ngudn phat thai C (Binh B4 Duy, 2015).
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Hinh 6: Téng san lwgng so cip (GPP) ciia rirng rung la tai Ratchaburi, 2009-2011

Nhin chung, s6 liéu do dac cho thiy tong san
lwong so cap (GPP) cuia ring rung 14 tai Ratchaburi,
Thai Lan ¢6 su bién dong theo chiéu hudng giam
manh vao mua khé nadm han (2010) so véi cac ndm
khéc, twong ing véi nhiét do ting cao va lugng mua
giam manh cung, dong thoi mua vu sinh trudng
ciing bt ddu muén hon so véi cac nam khac. Suepa
et al., (2016) ciing chi ra ring c6 su giam déang ké su
phat trién cua tham thyc vat trong nam kho han (El
Nino). Cac co ché kiém soat hién twong 1a trong
rung kho nhiét doi cé lién quan dén su han ché vé
nuéc, trai nguoc voi gidi han anh sang dbi véi rimg
mua nhiét d6i (Pau et al., 2010). Mot nghién ciru
trude day tai rirng rung 14 tai Lampang da phat hién
su thay doi lién tuc cua thoi gian 14 ddm chdi méi co
lién quan dén viéc ting giam do 4m cua dat trong
giai doan tir thang 3 dén thang 5. Nghién ciru gan
day vé tac dong cuia khi hau dén mua vu sinh trudng
cua cac loai rimg rung la ¢ ving gié mua Khu vuce
Chau A cho thdy su khac biét trong qua trinh bu
nude sau mua khd cung véi su khac biét vé nguon
nuée dy tri tai cac diém nghién ctru 1a cac yéu td
chinh kiém soat thoi diém 14 dam chdi (Borchert,
1994).

4 KET LUAN

Chudi anh chi sé thuc vat (NDVI) tinh toan tir
san pham MODIS sir dung c¢6 hiéu qua trong xéac
dinh mua vu sinh trudng cla rung rung 14 tai khu
vuc nghién curu, tinh Ratchaburi, Thai Lan.
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Thong qua két qua quan sat mdi lién hé giira bién
dong dir li¢u khi tugng, cac thong s6 vé mua vu sinh
truong két hop voi dir lidu quan tric v& tong san
lwong so cép (GPP) cua rimg rung 14 tai Ratchaburi.
Két qua nghién ciru budc dau cho thay nhiét do ting
va lugng mua giam vao mua he cua nam cuc doan
(nam kho han 2010) lam mua vy sinh truéng bat dau
muon hon khoang 49-50 ngay, d6 dai cua mua sinh
truéng ngan hon (54-57 ngay) dong thoi lugng tong
san luong so cdp cia rimg rung 1a giam déng ké so
v6i cac nam binh thuong khac. Sé liéu do dac quan
trac dai han vé mdi quan hé gilra cac yéu to moi
trudng, mua vu sinh truong va tong san luong so cép
can duoc thu thép, nghién ctru bd sung nhdm minh
ching mdi lién hé da phat hién trong nghién ciru
nay.

Nghién ciru chuyén sau vé phéan tich mi lién hé
ctia mua vu sinh trudng vai chi s6 4m do dét va cac
yéu t6 méi truong khac khac nham tim ra nguyén
nhan, co ché tic dong dén su bién dong tong san
lwong so cAp va phat trién cua hé sinh thai rimg rung
la trong diéu kién khi hau cuc doan can duoc quan
tam va thuc hién trong cac nghién ciru tiép theo.

LOI CAM TA

Tac gia chén thanh cam on Ts. Rungnapa
Kaewthongrach va Ts. Montri Sanwangsri da ho trg
cung cap sb liéu do dac tong san luong so cép, so
li€u khi tugng va céc thong tin c6 lién quan tai khu
vue nghién ctru Thai Lan. S6 lidu d tai dugce hd tro
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changes in Myanmar and Thailand and the
contribution of climate variability and extreme
weather events” ctia to chtrc United States Agency
for International Development (USAID) and the
National Science Foundation under the Partnership
for Enhanced Engagement in Research (PEER)
program (Grant number PGA-2000003836), va du
an “Land-air Carbon, water and energy fluxes over
different terrestrial ecosystems in the Asia Monsoon
region and their response mechanisms to climate
variability” (Grant number RDG 5930015).
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