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ABSTRACT

This study aims to compare the estimated gross primary productivity (GPP) of
dry dipterocarp forest at Ratchaburi, Thailand by using vegetation
photosynthesis model (GPPvem) and remote sensing data MODIS MOD17A2
(GPPwmopis) with observed GPP (GPPoss) in the period of 2010 — 2011. Data
collected at eddy flux tower including the incident photosynthetically active
radiation (PAR), temperature used to calculate temperature scalar in VPM
model, net ecosystem exchange used to calculate the GPPors. The land surface
water index (LSWI) and enhance vegetation index (EVI) extracted from remote
sensing imagery has been used to estimate water scalar (Wscaiar) and phenology
scalar (Pscatar), respectively in GPP of VPM model. In the other hand, GPPwmobis
has been extracted from MODIS MOD17A2 and removed the unreliable pixels.
The results of comparation of GPPvem and GPPwmopis with GPPons showed that
the VPM was more efficient (R? = 0.75; RMSE = 2.34; MAE = 2.06; p < 0,001)
than the MODIS in estimating the GPP (R?= 0.26; RMSE = 22.44; MAE =
18.45). The futher research on application of VPM to estimate GPP for different
land use types should be concerned.

TOM TAT

Nghién cieu nay nham so sanh gid tri téng san heong so cap (GPP) cia doi
twong rung rung la tai Ratchaburi, Thai Lan s dung mé hinh quang hop thyc
vit (GPPvew) va dit liéu vién tham MODIS MODI17A42 (GPPwobis) vdi dir liéu
thyc do (GPPObs) giai doan 2010 2011. S6 liéu quan sat thu dwgc tir thap quan
trdc bao gom cdc dir lidu vé lwong birc xa t6i ding trong quang hop (PAR),
nhiét g dwoc sir dung dé tinh todn anh hwong cua yéu, 16 nhiét dp trong mé
hinh quang hop thuc vat (VPM), tong san lwong so cdp thuan dé tinh todn
GPPObs Cac chi so nude bé mat (LSWI), chi s6 thuec vit tang cuong (EVI) trich
xudt tir dit liéu Wen tham phuc vu cho tinh toan anh huong cua nudc (Wsealar) va
giai dogn phdt trién ciia cay (Pscalar) dén GPP trong mé hinh VPM. Song song,
GPPwoois dicoc trich xudt tir san pham MODI7A2 va logi bo cdc diém anh
khong dang tin cdy. So sdnh két qua ciia hai phirong phdp wéc tinh GPP véi gid
tri thire do cho thdy mé hinh VPM cho hiéu qud cao hon (R = 0,75; RMSE =
2,34; MAE = 2,06; p < 0,001) so véi MODIS trong viéc wéc tinh GPP (R? =
0,26; RMSE = 22,44; MAE = 18,45). Nghién citu tiép theo vé irng dung mé hinh
VPM tinh todn GPP cho cdc doi twong thiee phii khéc nén dwoc quan tam.

Trich dan: Phan Kiéu Diém, Nguyén Kiéu Diém va Amnat Chithaisong, 2020. Panh gia tong san lugng so
cap rung rung la sit dung mé hinh quang hgp va anh vien tham - Truong hop nghién ctru tai Thai
Lan. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(5A): 42-51.
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1 GIOI THIEU

Bién ddi khi hau (BBKH) bat ngudn tir su gia
tang cac hoat dong tao ra cac chét thai khi nha kinh,
cac hoat dong khai thac qua mirc cac bé hip thu va
bé chtra khi nha kinh nhu sinh khdi, rimg, cac hé
sinh thdi bién, ven bd va dét lién khéc. Theo bao céo
khoa hoc lan th 4 cua Ban lién chinh phu vé
BDKH, ndng d6 CO, da 1én dén 397ppm vao nim
2005 va dén nay da 1én dén 450ppm, nong do trung
binh tang 12 1,4ppm mdi niam vao thoi ky 1960-2005
va 1,.9ppm vao 10 nam 1995-2005, nay thi khoang
2,0ppm (IPCC, 2007). Cac nghién cttu gan day da
chi ra, trong cac nam cuc doan nhu han han, nhiét
d6 tang cao c6 thé lam thoi diém bit ddu mua vu
sinh truéng cia cdy trong tré hon so v6i nim binh
thuong khac (Cavaleri et al., 2017), gy chét cay
trong hoac khi han han & mirc nghiém trong lam
giam nang sut sinh khdi, giam nhanh kha ning héap
thu carbon cua cay trdng (Cavaleri et al., 2017).
Tong san lugng so cap (GPP) 1a tong lugng hap thu
carbon cua thyc vat thong qua qua trinh quang hop
trén mot don vi dién tich trong mét khoan thoi gian
nhéat dinh (Nguyén Vin Thém, 2008). San luong nay
duoc thyc hién tir sy chuyén doi nang luong anh
sang thanh sinh khdi thuc vat. Viéc tinh toén tong
san luong so cip giup cung cap thong tin lam tang
cuong su hiéu biét cia con nguoi vé phan ung cua
hé sinh thai trong diéu kién BDKH hién nay.

Trong s6 cac md hinh tinh toan GPP, mé hinh
quang hop thuc vat (VPM) duoc coi 1a md hinh tiém
ning dang dugc g dung trong nhiéu nghién ctru
nhu u6e tinh GPP tai khu vue ring 1a rong Harvard,
Hoa Ky (Xiao et al., 2004); uéc tinh trao dbi Carbon
giita khi quyén véi cac hé sinh thai khac nhau khu
vuc phia Nam Hoa Ky (Mahadevan et al., 2005);
danh gia cac yéu t6 anh huong dén quang hop trong
cac hé sinh thai rimg thuong xanh, rimg hon giao,
rimg rung 14 & Thuong Hai, Trung Qudc (Jia et al.,
2016). Mat khac, voi su phat trién cua cong nghé
vién tham hién nay, cac anh chup tir vé tinh cho phép
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mo ta ciu trac tham thyc vat (MODIS MOD15A2),
udce tinh gia tri GPP (MOD17A2) trén dién rong va
lién tyc trong nhiéu thoi diém, theo dai sy hap thu
CO, cua bé mat (Xiao et al., 2010; Hanes, 2014;
Wang et al., 2010). Do d6, viéc ap dung va tim ra
phuong phéap danh gia bién d6i GPP cua hé sinh thai
& khu vuc nhiét d6i 1a can thiét.

2 PHUONG PHAP NGHIEN CUU
2.1 Khu vue nghién ctru

Thai Lan hién dang van hanh mgt mang luéi cac
thap quan tric sir dung dé do lugng khi nhu hoi
nudc, carbon dioxide (CO;), dong néng luong trao
dol gitra h¢ sinh thai va khi quyén trén mat dat. Mot
s6 thong sd khi tugng bao gom téc do gio, hudng
gi6, d6 4m tuong ddi va nhiét d6 cung dwoc do dac
tai cac thap nay. Hoat dong do dac dugc thuc hién
theo nguyén 1y hiép phuong sai (EC) (Kumar et al.,
2017), ky thuat nay da tro thanh mot cong cu phd
bién dé danh gi4 trao doi CO; rong (hodc cac loai
khi khac) tir hé sinh thai vao khi quyén. Ratchaburi
1a tinh ndm ¢ phia tdy Thai Lan véi dién tich khoang
5.196,5 km?, dién tich rirng rung 14 vao khoang 88,9
ha, rimg & d6 tudi 6 — 7 tudi, trung binh chiéu cao
cay la 5,97 m va duong kinh ngang nguc 6,59 cm.
Thap quan trac nam & vi tri 13° 35' 13.3" N, 99° 30
3.9" E, dugc x4y dung véi chiéu cao 11 m so véi
mat dét, nhiét d6 va lwgng mua trung binh trong sudt
giai doan nghién ciru lan luot 1 27°C va 1.042 mm
(Sanwangsri et al., 2017) (Hinh 1). Loai thuc phu
ring khop va ntra rung 14 chiém wu thé tai khu vuc
véi cac loai nhu Dipterocarpus intricatus, D.
obtusifolius, D. tuberculatus, Shorea obtusa, va S.
siamensis (Dipterocarpaceae).

Nghién ctru nay thuc hién ude tinh GPP tai ring
rung 14 Ratchaburi st dung hai phuong phap khac
nhau, tr md hinh VPM va tir dix lieu MODIS
MOD17A2 nham so sanh va danh gia d¢ chinh xac
cua tung phuong phéap so voi s6 liéu thuc do tai vi
tri quan tric cung thoi diém.



Tap chi Khoa hoc Truong Pai hoc Can Tho

RATCHABURIS

Tdp 56, S6 5A (2020): 42-51

500000 16a0n00

2000000

1500000

CHO THICH

[ Khu vuc nghién ciu
[ Ranh gidi tinh

10000

1000000

500000 1000000

Hinh 1: M ta khu vire nghién ciru va thap quan tric tai tinh Ratchaburi, Thai Lan

2.2 Dirliéu
2.2.1 Dirliéu do tir thap quan tric tai
Ratchaburi

_ D liu thu dugc tai tram quan tric phuc vu trong
de tai bao gom:

— Nhiét do cao nhét, nhiét do thap nhat duoc
dung dé tinh anh hudng cua nhiét d6 trong qua trinh
quang hop (Tscalar) trong mo hinh VPM.

— Luong bac xa téi dung trong quang hop
(PAR).

— San luong CO, trao ddi thl{ﬁn (NEE, net
ecosystem exchange) va luong ho hap h¢ sinh thai
(RE, Ecosystem respiration) dugc st dung dé tinh
GPPops.

2.2.2 D ligu anh MODIS

San phdm MODIS MOD17A2

San pham MODIS MOD17A2 cung cap thong
tin v& téng san luong so cip (GPP) t6 hop 8 ngay,
v6i kich thudc diém anh 500 m. San phim
MOD17A2 bao gom 3 I6p thong tin chira dit ligu vé
tong san luong so cip (GPP), tong san lugng so cAp
thuan (NPP) va 16p kiém soat chat lugng anh (QC).
San pham MOD17A2 chi cung cap thong tin lugng
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hip thu Carbon cho cac diém anh c6 thyuc vat bao
phu trén bé mat va truc tiep loai bo vi tri trén bé mat
chura cac do6i tuong khong hap thu carbon.

MODIS MODO09

Nghién ctru sir dung san pham MODIS phan xa
bé mat (MODO9) v6i MOD09Q1 do phan giai
khong gian 250 m va MODO9A 1 d6 phan giai khong
gian 500 m t6 hop 8 ngay giai doan 2010 - 2011.
MODO09 bi dnh hudng boi che pht may 1am han ché
kha ning khai thac thong tin tr mat dat, do dé
phuong phap loai bé méy che va thay thé cac diém
anh bi anh hudéng dugc ap dung (Hoan et al., 2013)
nham cung cap bo dir liéu anh da xir Iy may. Cac chi
s6 EVI, LSWI la cac thong sb trong mé hinh quang
hop thuc vat (VPM) dugc tinh toan tir anh vién tham
sau khi xtr 1y may va duoc giai thich chi tiét trong
phan phuong phap (Phan 2.3.1).

2.3 Phuong phap tinh toan GPP

2.3.1 Ubc tinh GPP sir dung mo hinh quang
hop thuc vit (GPPypm)

Két qua nghién ctru truge day cho thdy cac chi
s6 thyc vat c6 thé sir dung hiéu qua lam thong s6 dau
vao cho nhitng mo hinh tinh toan thay d6i Carbon
hang nam (Mahadevan et al., 2005; Jia et al., 2016).
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Céc md hinh wdc tinh téng san lwong so cip (GPP)
st dung két hop cac thong sd nhu luong anh sang
hitu ich trong quang hop (LUE), yéu té anh huong
cua nhiét d, nudce trong cac giai doan phat trién cua
cdy trong da dugc tng dung rong rii (Behrenfeld et
al., 2001; Potter et al., 1993). M6 hinh quang hop
thyc vat (VPM) dugc danh gia 1a mé hinh phu hop
dugc d& xuat boi Xiao et al. (2004) dé uéc tinh GPP
trong giai doan thuc vat sinh trudng va phat trién.
Theo Xiao et al. (2004), thuc vat gém c6 cac bd
phéan c6 kha nang quang hop nhu tan 14 (PAV, bd
phéan chtra cac luc lap) va bo phan khong tham gia
qua trinh quang hop (NPV, chi yéu 1a bo phan canh
va than cdy). Su hap thu bic xa st dung cho cdy
trong (FAPAR) bao gém lugng buc xa téi dung
trong quang hop (PAR) duoc hap thu boi tan cay
FAPARPAV va b6 phﬁl’l khac FAPARNpv (1)

Thép quan tric

Tscalar

I

Tham khao
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FAPAR = FAPARpav + FAPARNey (1)

Trong do: FAPARpav va FAPARNPy dal dlén
cho mot phan cia PAR hap phu bai bo phan tan 14
(PAV) va bo phan khac (NPV) ctia cay. Luu y, chi
phan ning lugng hap thu bai PAV (FAPARpay)
duoc st dung cho quang hop va dugc xem xét trong
mo hinh.

Dua trén sy phan chia khai niém cia NPV va
PAV trong 14 va tan cdy, Xiao et al. (2004) da dé
xuit mo hinh VPM véi mot s thong s trich xuét tir
dir liéu vé tinh dé udc tinh GPP trong giai doan thuc
vat hoat dong quang hop. M6 hinh dugc mé ta chi
tiét trong Hinh 2, cong thie 2 va GPP dugc tinh toan
tr m6 hinh dwoc ky hiéu la GPPypw.

Dit liéu tir MODIS MOD09

v v
LSWI ’

Ps‘cahr 1
I J

Y

€g =€ X Twahr X ‘vscalar X Pscalar

A

y

GPP =g, x FAPARp v x PAR

Hinh 2: Mé hinh VPM tinh toan téng san hrong so cﬁp (GPP vewm) sir dung dir liéu vién tham va dir
liéu khi twgng tai diem nghién ciru

~ MO hinh da dugc thir nghigf:m tai vi tri thap quan
trac ¢ tinh Ratchaburi cho doi tugng rung rung la
giai doan 2010 — 2011.
GPPVPM =€gX FAPARpav X PAR (2)
Trong do:

— PAR Ia lugng buc xa dung trong quang hop
(umol/m?/s), dir ligu dugc thu thap tai thap quan
trac.

— €y 1a luong anh sang hiru ich ding trong
quang hgp. ey chiu anh hudong bai cac yéu to nhiét
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d6 (T), lugng nude (W) va qua trinh sinh truéng cua
thyc vat theo mua (P) va dugc tinh theo cong thuc:

€= ¢&o * Tscalar * Wicalar * Pscalar (3)

— Luong 4nh sang toi wu cho cy trdng (eo),
trong mo hinh VPM gy dwoc wdc tinh cho timg quan
x4 sinh vat bang cach st dung két hop chi s6 EVI
(EVImax) va suit phan chiéu (Albedomin) (Wang et
al., 2010). Suit phan chiéu va chi s6 EVI dugc tinh
toan tir 3 kénh phd nhin thiy cia anh MODIS
MODO09A1: kénh xanh duong (459 - 478 nm), kénh
d6 (620 — 670 nm) va kénh can hong ngoai (841 —
875 nm) theo cong thirc:
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Albedo =0,331Blue + 0,42 Red + 0,246 NIR
4)

NIR-RED
EVI =25 (-1< EVIL<I)
1+NIR+6RED-7,5BLUE
()
g0 =exp(1,428 EVlmax —6,295Albedomin—1,211)
(6)

Gia tri EVI ti da (EVImax) va gié tri toi thiéu cia
suat phan chiéu (Albedomin) trong mua sinh truong
duoc trich xudt tir dit liéu vién tham MODO09A1 sau
khi da loai bo va thay thé cac diém anh bi may. Cac
chi sd dugc trich xuat va tinh toan cho 3x3 pixels
(1,5x1,5 km?) 13y toa do thap quan tric lam trung
tam (Wang et al., 2010). Qua tham khao tir cac
nghién ciru c6 lién quan (Diem et al., 2018), gia tri
lwong anh sang t6i wu cho rimg rung 1a g = 0,036
pmol COz/pmol PAR (g = 0,43gC/pmol PAR) tai
vi tri Ratchaburi dugc st dung trong nghién ciru
nay.

—  Tseatar dai lwong thé hién cho anh huéng cua
nhiét d6 dén lwong anh sang hitu ich sir dung trong
qua trinh quang hop cua thuc vat. Tscaar dugc ude
tinh dya vao nhiét d¢ tai mdi thoi diém tinh toan (T),
nhiét 4o cao nhét (Tmax), thap nhat (Tminy) va nhiét
d0 toi wu ciia cay trong (Top) (Raich et al., 1991):

Tscalar = ((T'Tmin)(T‘Tmax))/([(T'Tmin)(T'Tmax)]'
(T-To)?) (7)

— Pscalar thé hién cho anh huéng cua mdi
giai doan mua vu sinh trudng cua ciy dén qua
trinh quang hop. Pscaar duge tinh theo 2 giai doan
(Xiao et al., 2004) trong quéa trinh dam chdi cho
dén giai doan tan 14 khép kin trong mot miia sinh
truong (Pscatar = (1+LSWI)/2) va giai doan vé sau
(PScaIar = 1)

Wscater 12 chi s6 thé hién sy anh huong coa
lugng nudec ma thuc vat sir dung trong qua trinh
quang hop, dai lugng nay thay ddi theo mua, va
duoc tinh bai cong thirc (Xiao et al., 2004)

Wsca|ar (1 + LSWI)/(]. + LSWImax) (8)

LSWinmaxla gia tri cuc dai cua chi s6 nuée bé mit.
Chi s6 nugc bé mat (LSWI) dugc tinh theo cong
thuc:

Lswi NIR-SWIR y
-_—— (-] < <

S NRswir U= LSWI<T) (Xiao et

al., 2004)  (9)

Mo hinh VPM gia thuyét thuc vat gom cé céc bd
phéan c6 kha nang quang hop nhu tan 14 (PAV, bd
phan chtra cac luc lap) va bo phan khong tham gia
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qua trinh quang hop (NPV, chi yéu 1a bé phan canh
va than cdy). Su hip thu bic xa sir dung cho cdy
trong (FAPAR) bao gom lugng buc xa t6i dung
trong quang hop (PAR) duoc hap thu boi tan cay
FAPARPAV va b6 phﬁl’l khac FAPARNpv:

FAPAR = FAPARpay + FAPARNey  (10)

Trong d6: FAPARpayv va FAPARNpy dai dlén
cho mot phan cia PAR hap phu bai bo phan tan 14
(PAV) va bd phan khac (NPV) cua cdy. Chi phan
nang lugng hap thu bai PAV (FAPARpay) duoc sir
dung cho quang hgp va dugc xem xét trong mo hinh.

— FAPARepav 12 lugng buc xa toi hap thu bai
thanh phan cdy trdng trong giai doan hoat dong
quang hop, nghién ctru nay FAPARpay thé hién boi
chi s6 thuc vat ting cudng EVI duoc tinh theo cong
thic (5) caa Xiao et al. (2004).

2.3.2 Ubc tinh GPP sir dung san pham danh
MODIS MOD17A2

San phim MODIS MOD17A2 dugc tai tir trang
web https://earthexplorer.usgs.gov dé trich xuét
tong san lwong so cap, sir dung 16p kiém soat chat
lwong (QC) dé kiém tra va loai bo tat ca cac diém
anh khong dang tin cdy trén 1op dir liéu chaa gia tri
GPP. Chi nhitng diém anh chua dir liéu GPPwmopis
dang tin cay dugc gitr lai va s dung trong céac tinh
toan, danh gia tiép theo.

Giai doan 2010 — 2011, téng cong 92 anh
MODIS MODI17A2 duogc thu thap va xur 1y tinh
toan. GPPmopis Ctia diém anh tai vi tri thap quan tric
rung rung 1a Ratchaburi dugc trich xuét theo chudi
thoi gian 8 mdi ngay. Cac gid tri s6 can dugc Chuyen
d6i vé dung gia tri GPP bang cach nhan voi hé sb
quy ddi (0,0001). Bdng thai, chuyén dbi don vi gia
tri GPP tir kg C/m? sang don vi g C/m?2 nham phuc
vu trong so sanh, danh gia vai két qua thue do.

2.3.3 Tinh todn GPP tgi tram quan trdc

GPP tai tram quan tric GPPops duoc tinh theo
cong thirc (11):

GPPons = -NEE + RE (Yuetal.,, 2008)  (11)

Trong d6, NEE 1a san luong CO; trao déi thuan
dugc do bang phuong phap phuong sai réi EC (eddy
covariance) va RE 1a lugng CO, ho hap caa hé sinh
thai (Sanwangsri, 2017). Toan b dit liéu NEE va
RE duogc xir Iy va loai bo sb liéu bat thuong trude
khi tinh toan GPP hang ngay, sau d6 dugc tong hop
theo khoang thoi gian 8 ngay phu hop voi dir lidu
anh MODIS t6 hop 8 ngay. Gia tri GPPops duoc sir
dung dé danh gia hiéu qua cac phuong phap wdc tinh
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GPP mdé hinh VPM va trich xudt tr MODIS
MOD17A2.

2.4 Phuong phap danh gia hiéu qua cac mo
hinh wéc tinh GPP

Gi4 tri GPP thuc do tir thap quan tric (GPPobs)
duoc str dung dé so sanh va danh gia sy phu hop cua
GPPypm va GPPuopis. Céc chi s6 RMSE (sai s6 binh
phwong trung binh gbc), MAE (sai s6 tuyét ddi trung
binh) cho biét murc d6 phan tan cac gia tri du doan tir
céc gia tri thuc té, va R? (hé sb xac dinh) duogc sir
dung trong danh gia (Wagle et al., 2014). Gia trj cac
chi s6 RMSE va MAE duoc tinh theo cong thirc:

j 2
T4 GPPope—GPPypy moDIS)
i

REMSE =

(11)

MAE — [EHGPPobs—GPPVPwMODIS|

j (12)

Trong do, j 1a tong s cap gia tri quan sat. Hé sb
xac dinh R? duoc tinh dwa trén viéc thanh lap
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phuong trinh hdi quy tuyén tinh giita GPPops lan
Iuot voi GPPwmopis va GPPypw. R? biéu thi mic do
tuong quan sb liéu gitta GPPops va GPPypw, gilta
GPPops va GPPwvopis. Gid trj R* dao dong tir 0 dén 1,
trong d6 néu R? cang tién gan 1 thi tuong quan tuyen
tinh giira 2 bién cang cao.

3 KET QUA VA THAO LUAN

3.1 Panh gia téng san lweng so cap (GPP)
tir m6 hinh VPM

Qua trinh sinh truéng va phat trién cua thuc vat
anh huong dén mirc d6 va kha nang hip thu Carbon
duoc déc trung bdi cac chi s6 thuc vat tang cuong
(EVI), chi s6 nuéc bé mat (LSWI), nhiét do khong
khi va luong birc xa téi dung trong quang hop
(PAR). Két qua tinh toan chudi gia tri cac chi sb tai
vi tri quan tric Ratchaburi giai doan 2010 — 2011
duogc thé hién qua Hinh 3 nhiam danh gia su bién
dong tir cac yéu tb trong mbi lién hé véi su thay dbi
GPP.
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Hinh 3: Dién bién theo mua ciia GPPops va céc chi s6 EVI, LSWI, PAR, T(°C), &g
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Giai doan 2010 - 2011, tai vi tri ring rung 14
Ratchaburi, GPPops ting dan tir thang 5 va dat gia tri
cao nhit vao khoang thang 7. GPPops tai cac thang
mua kho giam manh so voi cac thoi diém con lai
trong nam. Két qua d chi ra gia tri GPPops giam khi
chi s6 nu6e bé mat (LSWI) va chi sé thuc vat (EVI)
& muc gia tri thdp, LSWI < 0 va 0,2 < EVI <0,3

Tdp 56, Sé 5A (2020): 42-51

(Hinh 3a, 3b), dong thoi tir thang 1 d&én thang 4 nhiét
d06 tang cao hon so voi muc binh thuong, dinh diém
¢ mirc 38,6 °C (Hinh 3c), vao thoi gian nay cay gan
nhu rung 14 hoan toan dé tranh hién tugng mét nudc
do béc thoat qua 14 cay, do vay lwong dnh sang ding
trong qua trinh quang hop va GPP ciing giam dang
ké (Hinh 3d).
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Hinh 4: Bién dong gia tri GPPvem va GPPos tai vi tri nghién ciru Ratchaburi giai doan 2010 — 2011

Trong nam 2010 (ndm han nang, El Nifio), nhiét
d6 tang cao bat thuong tai thoi diém thang 2 — thang
4 mua kho dién ra,manh me, gia tri GPPvem va
GPPops deu giam den thap nhat (Hinh 4). Mot so
nghién ctitu cho thay nhiét do ting cao bat thuong
dugc tim thdy vao nam 2010 trong giai doan El Nino
yeu sau d6 no glam Xuong vao nam 2011 trong giai
doan La Nifia yéu (Fried| et al., 2014; Wolf et al.,
2016). Gié tri GPPops tang dan tur thang 5 va dat cao
nhat vao cudi thang 7 dau thang 8 (GPP tuwong
duong 70 g C /m®) trong khi md hinh VPM uéc tinh
dugc GPP vao khoang 80 g C/m? cung thoi diém
80
70
60
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40

30

Gia tri GPP (g C/m?)

5/31/2010

10/28/2010

quan sat. Day 1a thoi gian thyuc vat phat trién tét nhét
trong diéu Kién nhiét do va lugng mua phu hop.

3.2 Danh gia tdng san lwong so cap GPP tir
dir liéu anh MODIS

Chudi dir liéu GPP duoc trich xuét tir san pham
anh MODIS MOD17A2 (GPPwopis) tai vi tri nghién
ctru Ratchaburi bao gom 92 anh t6 hop 8 ngay trong
giai doan 2010 —2011. Puong cong céc gia tri dugc
thé hién trong biéu d6 Hinh 5 va dugc danh gia nhu
Sau:

3/27/2011

8/24/2011

Théi gian mbi 8 ngay (giai doan 2010 - 2011)

—— GPPysopi1s

----- GPPysopis kém chat luong

Hinh 5: Bién dong chudi gia tri GPPmobis S0 Véi GPPobs
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Vao cac thang mua kho (tir thang 1 — thang 4),
dix ||éU anh duoc thu nhz_in lién tuc va GPPwmopis
(duong mau do) tinh dugc dao dong ¢ khoang gia tri
thip (20 — 30 g C/m?). Trong khi d6, GPPvopis bt
dau tang tr lai trong giai doan chuyén doi sang mua
mua (tir thang 5 dén thang 11), tuy nhién diém anh
kém chat luong trong giai doan nay kha nhiéu do
anh huong cua thoi tiét nhu may, mua nén twong
quan so Voi GPPops nhin chung kha thap. Cu thé,
trong qua trinh loai bo cac diém anh khong dang tin
cdy, co tong cong 13 trong tong s6 92 gia tri diém
anh nam ¢ vung dit liéu chat luong kém (dudng nét
dut trén biéu dd) da dugc xac nhan bai 16p kiém soat
chat luong (QC), thoi diém tap trung vao mua mua
dang kéo dai va dinh diém (tir thang 7 dén thang 10)
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anh huong l6n dén chét lugng anh chup kéo theo sy
bién dong GPP khong theo mot quy luat cu thé.
3.3 Danh gia twong quan két qua GPPobs SO

V@i cac phwong phap wéc tinh GPPvem va
GPPwmobis

* GPPobs va GPPvpm

Tai mot s6 thoi diém trén biéu dd, cac cap gid tri
GPP lai c6 sy chénh léch. Do d6, dénh gia hi¢u qua
sir dyung mo hinh tinh toan dé xem xét twong quan sd
liéu va hiéu qua sir dung mo hinh thong qua phuong
trinh hoi quy tuyén tinh va tinh toan cac sai s6
RMSE, MAE duoc thuc hién. Co tong 92 cap gia tri

GPPobs va GPPypm trong giai doan 2010 — 2011
duogc su dung trong phuong trinh (Hinh 6).
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Hinh 6: Phwong trinh hdi quy tuyén tinh giita GPPvpm va GPPobs tai diém nghién ctru Ratchburi giai
doan 2010 — 2011

Két qua danh gia cho thdy hiéu qua twong ddi
cao cua vi¢c st dung mo hinh VPM tinh toan GPP
ddi voi GPPobs vOi hé sb xac dinh R? = 0,75,
RMSE=2,34, MAE=2,06, N=92, p<0,001 tai diém
nghién ctru Ratchaburi.

* GPPobs va GPPwmobis

GPPwopis bi anh huong tiéu cuc boi diéu kién
thoi tiét va khi hau. Co 79 cap gia tri dit liéu dugc
sir dung danh gia twong quan gitta GPPmopis va
GPPobs nhdm xem xét kha ning tinh toan GPP khi
sir dung phuong phap anh vién tham, 13 cip gia tri
chat lwong trong ving chét lvong kém khong duoc
sir dung trong danh gia twong quan, két qua phuong
trinh hoi quy tuyén tinh thé hién trong Hinh 7.
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Két qua thé hién méi quan hé thp giita 2 bién,
muc d6 kém hiéu qua khi st dung anh MODIS tinh
toan gia tri GPP S0 Vi GPPops tai tram quan tric.
Céac cap gia tri phan tan ¢ cac khu vuc khac nhau
thay vi phan b doc theo dudng hdi quy tuyén tinh.
Do d6, két qua da chi ra hiéu qua thap (R? = 0,26;
RMSE = 22,44; MAE = 18,45) khi st dung MODIS
tinh toan GPP trong giai doan nay. Nguyén nhéan cua
su sai Iéch cua dir liéu GPPmopis con chiu anh huong
boi sy thay do6i didu kién thoi tiét that thuong trong
giai doan xay ra hién tuwgng El Nifiova La
Nifia (2010 — 2011). Tuy nhién, so sanh twong quan
gitra GPPmopis Vi GPPops trong mua khé tir thang 1
dén thang 5 cho thdy hé s6 tuong quan kha cao (R?
= 0,68), diéu nay cho thdy GPPwmopis nén duoc can
nhic dé sir dung trong trudng hop khong co dit liéu
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khac tin cdy hon nhung cin quan tim chon loc cac
diém anh chét lugng va xem xét thoi diém thu anh.
Do gidi han vé s6 liéu, dé tai nay chi sir dung s6 liéu
tai mot tram quan tric nén chua thay rd mdi twong

60
50

40

GPPyopis (@ C/m?)

-20 20

Tdp 56, Sé 5A (2020): 42-51

quan cua GPPwmopis va GPPogs, cac nghién ciru danh
gi4 hiéu qua sb liéu GPPwopis nén dugc quan tim va
thuc hién tai nhiéu tram quan tric hon va trén nhidu
dbi twong cay trong khac nhau.
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Hinh 7: Phuong trinh hdi quy tuyén tinh giita GPPmopis va GPPobs

4 KET LUAN

Cac phuong phap su dung udc tinh gia tri GPP
da thé hién duoc bién dong chudi gia tri GPP trén
hién trang rung rung la giai doan 2010 — 2011 tai
Ratchaburi. Trong d6, GPPops thé hién rd méi quan
hé chit ché gitra cac yéu t6 thanh phan sir dung trong
mo hinh VPM (LSWI, EVI, PAR va lugng anh sang
hiru ich dung trong quang hogp), chung to cic tham
s6 ciia mo6 hinh VPM 1a phu hop. Két qua danh gia
bién dong GPP nam 2010-2011 tir ca hai phwong
phap cho thay, GPP bt dau ting trong khoang thoi
gian tir thang 5, 6 kéo dai dén thang 12, sau d6 giam
dan va GPP thap nhat va khoang théng 3, 4, va thang
5, thoi gian néng nhat trong nim. GPP wéc tinh tir
anh MODIS MODI17A2 xu hudng tang giam theo
hudng tuong tu nhu GPP trong m6 hinh VPM. Tuy
nhién, sudt thoi gian mua mua dién ra manh mé, chat
lwong anh chup chiu tac dong tir thoi tiét va khi hau,
GPPwopis khong duge danh gia cao. So sanh két qua
GPPvpm va GPPmopis V&I glé tri GPPops cho théy
hiéu qua s dung mo6 hinh VPM dat hiéu qua cao
hon so v&i dit ligu tir asnh MODIS. GPPypw c6 thé hd
trg trong viéce theo ddi phan (g ciia ciy trong trong
diéu kién bién d6i khi hau dac biét 13 hién twong cuc
doan xay ra ngay cang nhiéu.
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