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TOM TAT
Xu huéng ciia hai bg dit lieu NDVI ldy tir nguén AVHRR/NOAA va MODIS trong giai doan
trung nhau (2001-2015) va méi quan hé ciia chiing véi heong muwa tie bg dit liéu CHIRPS diroc
phan tich va danh gid. Xu huwéng sau 15 nam ciia suy giam nang sudt sinh khéi do con nguoi tir hai
bé dit liéu kha twong dong (khoang 13-14% tong dién tich). Dit lieu MODIS NDVI ¢é thé sir dung
nhw mot nguc;n dir liéu NDVI bé tro cho nguén dir lieu AVHRR NDVI hién co.
Tir khéa: chudi thoi gian, ha luu séng Mekong, ning suat sinh khéi, NDVI, xu huéng.
ABSTRACT
A comparison of human-induced biomass productivity decline in the Lower Mekong Basin
countries using annual NDVI time series derived from NOAA AVHRR and Terra MODIS
The trends of NDVI data derived from AVHRR/NOAA and Terra MODIS in the overlapping
period (2001-2015) and their relationship with rainfall from CHIRPS data were analyzed and
examined. The trend over 15 years of human-induced biomass productivity declines from the two
datasets was relatively similar (around 13-14% total land mass). MODIS NDVI data can be used
as a complementary for existing AVHRR NDVI data sources.
Keywords: biomass productivity, Lower Mekong Basin, NDVI, time series, trend.

1.  Ditvén dé

Chi s6 khac biét thyc vét chuan hoa (NDVI) 1a mot chi s6 dugc tinh toan tir anh vé
tinh thdng qua céc kénh nhin thay (Red) va can hong ngoai (NIR). Chi s6 NDVI dé dugc
sir dung rong rdi trong cac nghién ciru gan day [1], [2] khi danh gia su bién d6i cia thuc
Vit quy mo todn Cau hodc vliing trong mot thoi gian dai. Chi sé NDVI con duoc sir dung
nhu 13 mot dai dién thay thé cho Ning sudt So cdp Nguyén (NPP) trong danh gia va theo
ddi thoai hda dat dai [3] - [6].

Dit liéu NDVI tir nguén AVHRR va Terra MODIS 13 hai bo dit liéu duoc sir dung
khé nhiéu trong thoi gian qua. AVHRR NDVI c6 d6 phan giai khong gian thd (d6 phan

* Email: quyetvm.sfri@mard.gov.vn

94



TAP CHi KHOA HQC - Trwong DHSP TPHCM Vii Manh Quyét va tgk

giai 1/12°, khoang 9,16 km), nhung hién day 1a bo dir liu mién phi cho phép theo ddi
trong giai doan dai (tir nam 1982 dén nay). Terra MODIS NDVI ¢6 thoi gian theo dbi ngan
hon (tir 2000 dén nay) nhung lai c6 d6 phan giai khong gian t6t hon (1 km, 500 m va
250m). Hiéu duoc mbi quan hé gitta NDVI c6 ngudn goc tir cam bién AVHRR va Terra
MODIS trong hién tai va tuong lai 1a rat quan trong, giup chiing ta tiép tuc theo ddi dai han
cac dic tinh bé mat dat. Mot vai nghién ciru d4 thue hién nhdm so sanh bo dit liéu AVHRR
NDVI v6i MODIS NDVI. Bédard et al. [7] d& so sanh hai b dir liéu ndy trong 2 nam 2002
va 2003 cho ving Alberta, Canada va thiy riang su twong quan chit (R=0,87) giita NDVI
lay tir anh AVHRR va MODIS d4 chi ra rang dit liéu MODIS NDVI ¢6 thé duoc st dung
nhu mot ngudn b sung cia dir lieu AHVRR NDVI. Fensholt et al. [8] d sir dung dit liéu
NDVI tir ngudn Terra MODIS nham danh gia sy chinh xac caa bo dit lié(u AVHRR NDVI
trong cung giai doan 2000-2007 cho ving Sahel, Sudan va nhan thiy xu hudng ciia 2 bo dix
liéu 1a twong d6i ddng nhét cho viing ban khd han, nhung vai ving khi hau am, su thay d6i
cia AVHRR NDVI dién ra manh hon so véi MODIS NDVI. Tuy nhién, tai viing ha luu
song Mekong, chua c6 danh gia nao thuc hién nham xem xét sy déng nhat cta hai bo dit
liéu nay.

Muc tiéu ctia nghién ciru nay 1a (1) so sanh xu hudng dai han vé ning suit sinh khéi
va (2) so sanh suy giam ning suat sinh khdi do nguy@n nhén con ngudi st dung dir liéu
NDVI tir 2 ngudn c6 sdn (AVHRR NDVI va Terra MODIS NDVI) cho cac nude viing ha
Iwu song Mekong, gém 4 nuéc Viét Nam, Lao, Campuchia va Théi Lan.

2. Vatliéu va phuwong phap

Trong nghién ciu ndy, hai bé dir lieu NDVI ly tir ngudn AVHRR/NOAA va Terra
MODIS trong giai doan triing nhau (2001-2015) dugc sir dung dé theo doi sy thay d6i vé
dién bién ning suat sinh khdi cho viing nghién ciru. AVHRR NDVI duoc cung cip boi du
&n Global Inventory Monitoring and Modeling System (GIMMS) véi bo dit liéu méi nhat
kéo dai trong giai doan tir thing 7 ndm 1981 dén thang 12 ndm 2015 [9]. Di liéu gbc (hai
lan mot thang) véi do phan giai tuong duwong 9,16 x 9,16 km (pixel), duoc duoc tai vé,
resample thanh d6 phan giai 1km dé c6 cing d6 phan giai v6i dir lisu MODIS NDVI va
tinh trung binh 12 thang dé c6 dugc chudi thoi gian ciia gia tri trung binh hang nam. Poi
v6i MODIS NDVI, d& liéu duwoc st dung la MODI13A3 (tai
http://Ipdaac2.usgs.gov/modis/mod13a2v4.asp) V6 hang thang ¢ d6 phan giai 1 km [10].
Dt liéu nay cling dugc tinh trung binh cho tung nam.

Hai bo dir liéu trén dugc dung dé phan tich xu hudng thoi gian vé ning suat sinh
khéi cho timg pixel. Xu hudng duoc tinh toan théng qua hé s6 ¢ dbc co y nghia (A) trong
phuong trinh tuyén tinh NDVI = Axndam + B, trong d6 A va B la cac hang s6, nam 1a sb
cta ndm tir 2001 dén 2015. Do ddc A duge xem xét & mire ¥ nghia p <0,1. Hai danh gid s&
duogc thyc hién, gdm (1) danh gia dién tich chong lan giita xu huéng cia AVHRR NDVI
va MODIS NDVI cho cac nude vung nghién ctru, va (2) tinh toan twong quan thoi gian
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gitra trung binh nim cia AVHRR NDVI va MODIS NDVI cho tung pixel trong clng giai
doan (2001-2015).

Dé tach biét cac khu vuc suy giam ning suét sinh khdi gdy ra boi con ngudi, nghién
ctru nay st dung phuong phap: phéan tich theo xu hudng twong quan (Trend-Corelation)
[3]. Phuong phap nay xem xét moi quan hé thoi gian gitra cac yéu td khi hau (théng qua
lwong mua) va ning suét sinh khdi (thong qua NDVI). V6i phuong phép nay, cic ving cd
suy giam NDVI dang ké va co tuong quan thuan gitta NDVI va luong mua ¢ y nghia (tirc
la hé s6 tuong quan R > 0,5 va ¢d y nghia thong ké & p <0,05) duoc xem 1 viing suy giam
ning suit sinh khéi giy ra boi con nguoi. Dir lidu chudi thoi gian lugng mua trong cing
giai doan (2001-2015) duoc trich xudt tir b dir liu Climate Hazards Group InfraRed
Precipitation with Station data (CHIRPS) (http://chg.geog.ucsb.edu/data/chirps/)
version 2.0 v&i d6 phan giai khong gian 1a 0,05° giai doan 1981-2016 [11]. Bé phi hop
VGi d6 phan giai khong gian cta dit liéu AVHRR va MODIS NDVI phuc vu cac phén tich
sau ndy, cac 6 ludi (pixel) cua dir liéu lwong mua duoc chuyén tir d6 phan giai 0,5° sang
1km qua thuat toan nearest neighborhood trong phan mém Arcview. Két qua vé suy giam
ning suét sinh khéi gdy ra boi con nguoi tir hai bo dit liéu s& duoc danh gia qua sy phan bo
khong gian va dién tich.
3.  Két qua va thao luin
3.1. Xu hwdng dai han vé ning sudt sinh khéi ciia AVHRR NDVI va MODIS NDVI

Xu hudng ting 1&n hodc giam di cia NDVI ¢ mic ¥ nghia p <0,1 thé hién ¢ Hinh 1.

Hinh 1. Xu huéng nang sudt sinh khoi ciia (a) dit liéu AVHRR
va (b) dir liéu MODIS trong trong giai doan 2001-2015.
(Bdn do chi thé hién phan dat lién. Dé xem ban do thé hién mau, vui 10ng lién hé truc tiép Véi tdc gid)
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Céc khu vuc cai thién dang ké ning sut sinh khdi chiém khoang 48% (596.484 km?)
va 37% (457.464 km?) tong dién tich d4t 4 nudc ving nghién ciru tuong tmg véi hai bo dit
litcu AVHRR NDVI va MODIS NDVI. Nhu vay, dién tich viing cai thién ning suat sinh
khéi c6 duogc tir hai b dir liéu 1 tuong dbi dong nhat. V& mit khong gian, cac ving cai
thién niang suét sinh khdi duge tim thiy nhiéu ¢ Thai Lan, ving dong bang phia Nam Viét
Nam va phia Nam Campuchia, viing dong bang Béc Bo va Pong Béc Viét Nam (mau xanh
lam & Hinh 1a va 1b. Vui long lién hé véi tac gia dé xem ban dd mau). Py 1a nhitng ving
ddng bang, chi yéu trong lia va cdy hang nim. San xuit nong nghiép tai cac vling nay gia
tang manh m& bat dau tir nhitng nim 80 c6 thé 14 mot trong nhitng nguyén nhan chinh lam
cho ning suét sinh khéi ting 1én sau hon 30 nim.

Dién tich suy giam ning suit sinh khéi khong c6 sy khac biét nhiéu gitra hai bo dir
licu. Véi AVHRR NDVI, c¢6 khoang 13% (tuong dwong 161.364 km?) dat ving nghién
ctru d4 trai qua viéc suy giam sinh khdi trong 15 ndm qua, trong khi véi MODIS NDVI,
con s6 1a khoang 14% (173.460 km?). Ban d¢6 Hinh 1a va 1b cho thiy ving phan bé cia
suy giam ning sudt sinh khdi tir hai bo dir liéu ciing kha twong dong, chu yéu duoc tim
thdy tai cac khu vuc rimg ndm tai viing ranh giGi gitta Viét Nam, Lao va Campuchia, viing
phia Béc va kh& nhiéu ving thugc Campuchia (mau d6 & Hinh 1). Nguyén nhan lam suy
giam ning suat sinh khdi co thé do nan pha rimg ldy gb va lay dit cho sy phat trién cua
ndng nghiép trén cac sudn doi va ndi dc. Tai Campuchia, suy giam niang suat sinh khoi
dién ra manh c6 thé do do viéc mat rimg nhanh chong tir dau nhirng nim 2000 dén nay
[12]. Trong mot bao cdo gan day cua WWF [13], Campuchia, Viét Nam, Lao va Théi Lan
la nhitng nudc c6 ti 16 mat rimg cao nhét thé giéi.
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Hinh 2. (a) Chong ldn vé xu hueéng nang sudt sinh khoi giiia hai bg di liéu
va (b) Hé s6 turong quan Person giita trung binh nam ciia hai bé dit liéu giai doan 2001-2015. (Bdn do
chi thé hién phan ddt lién. Dé xem ban dé thé hién mau, vui 1ong lién hé tryec tiép Véi tac gid)
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Ban d6 Hinh 2a thé hién sy chdng lan vé& xu hudng ning suét sinh khdi giita hai bo
dir liéu. Két qua tinh dién tich chong 14n cho thay dién tich cling giam ciia xu hudng ning
suét sinh khdi gitra hai bo dit liéu 12 16%, trong khi dién tich ciing ting 1a 54%. Nhu vay, ti
I¢ dién tich cung tang va giam gilra hai b dit liéu 1a 70%. Hé s6 tuong quan R giita hai bo
dir liéu (Hinh 2b) ciing cho thiy hai by dit liéu c6 tuwong quan thuan véi nhau (R>=0)
khoang 89%, trong khi twong quan nghich chi c6 khoang 11%. Két qua tinh to4n ciing cho
thdy c6 khoang 40% dién tich cua hai b dit liéu c6 tuong quan thuan véi nhau & mirc
twong d6i chit (R>= 0,5, cac pixel c6 mau xanh ¢am & Hinh 2b).

Nhu vy c6 thé thiy bo dir lisu MODIS NDVI kha dong nhat vé ca mat khong gian
va thoi gian v6i bo dir lisu AVHRR NDVI. Két qua ndy ciing twong ty nhu cac két qua da
tim duogc trong nghién ctru cua Tucker et al. [14]. Nghién ciru cua Gallo et al. [15] ciing chi
ra rang c6 sy twong quan chit ché (R > 0,9) khi so sinh AVHRR va MODIS NDVI cho cac
kiéu thuc vat khac nhau.

3.2. Suy gidm ndng sudt sinh khoi gdy ra béi con ngwoi Ciia hai b dir ligu

St dung phuong phap Trend-Corelation d& xac dinh dugc cac khu vuc suy thoai
ning suit sinh khéi gdy ra boi khi hau, tir 6 tach biét cac khu vye suy thoai dat dai do con
nguoi gy ra (Hinh 3).

(b)

T H )

z v
s vl /s
g

LMB Boundary shp
a

0] N

Hinh 3. So sanh céc khu viee suy giam néing sudt sinh khéi do con nguoi xdc dinh tir (a) div
ligu NDVI AVHRR va (b) dit ligu NDVI MODIS chia theo cdc nude vang nghién cuiu.
(Bdn do chi thé hién phan dat lién. Dé xem ban do thé hién mau, vui 10ng lién hé truec tiép véi tc gid)

Két qua cho thiy tai Campuchia, hai bo dit liéu cho két qua gan nhu giéng nhau vé ti

Ié suy giam ning suét sinh khdi theo tong dién tich do nguyén nhan con ngudi (Hinh 4).
Phan b6 khong gian cta cac ving suy giam (pixel mau xanh luc, Hinh 3) ciing tuong d6i
ddng nhat. Tai Lao, hai bo dir liéu ciing khong chénh Iéch nhiéu vé dién tich, nhung phan
bd khong gian cta ving suy giam (pixel mau xanh lam, Hinh 3) cia MODIS NDVI tip
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trung nhiéu hon & phia Nam so véi AVHRR NDVI. Trong khi véi Thai Lan, ti 1 suy giam
ning suét sinh khdi do nguyén nhan con ngudi tir bo dit liéu AVHRR cao hon tir MODIS
thi tai Viét Nam, két qua nguoc lai (Hinh 4). Tuy nhién, néu tinh chung cho ca khu vuc
nghién ciru gdm 4 nude ha luu song Mekong, ti I8 trung binh suy giam ning suat sinh kh6i
do nguyén nhan con ngudi tir hai bo dir liéu gan nhu khong khac nhau. Phan bo khong gian
cta ving suy thodi tir bo dir liéu AVHRR xuit hién nhiéu hon tai vang d6i nui cao giap
ranh v6i Lao va Campuchia, trong khi voi bo dir liéu MODIS, viing suy thoai xuat hién
nhiéu hon tai ving Dong Bic.

% MODIS NDVI E AVHRR NDVI
30.00
20.00 Z
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\
_ N7 N

Laos Thailand Vietnam Cambodia Trung binh
Hinh 4. So sanh ti 1¢ suy gidm nang sudt sinh khéi do con ngieoi
theo tong dién tich timg nudc ciia hai b div liéu

4.  Kétluan

Xu huéng cia dit liéu NDVI trong 15 nam lién tuc (2001-2015) tir hai ngudn dit lidu
mién phi (AVHRR NDVI va MODIS NDVI) di dugc st dung nhu mt dai dién cho viéc
danh gia sy suy giam hodc cai thién nang suit sinh khéi cho cac nude ving ha luu song
Mekong. Dién tich cai thién va suy giam ning suét sinh khi giita hai bo sb liéu khong c6
nhidu khac biét, va viing phan bo khong gian ctia xu hudng ning suét sinh khdi ciia hai bo
s6 lidu ciing twong d6i dong nhat. So sanh twong quan ciing chi ra hai bo dit liéu co tuong
quan véi nhau kha manh. Dir liéu lugng mua (CHIRPS) duoc st dung dé tach biét suy
giam ning suét sinh khdi do nguyén nhan con ngudi voi nguyén nhan khi hau. Su suy giam
ning suat sinh khdi do nguyén nhan con nguoi tir hai bo dit liéu cling gan nhu khong khac
nhau. Nhu vay, dir lieu MODIS NDVI véi thoi gian theo di ngan hon nhung d6 phén giai
khong gian chi tiét hon c6 thé dugc sir dung nhu moét ngudn dir litu NDVI bd tro cho
ngudn dir liéu AVHRR NDVI hién cé.

% Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% Lo&i cam on: Chang téi xin tran trong cdm on Chuwong trinh Quan hé Béi tadc nhdm Thic day
Tham gia Nghién ciru (PEER) cda USAID da tai tro cho nghién ciru nay.
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