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NGHIEN CUU - TRRO POI

SU DUNG ANH VE TINH SPOT-3 VA G15 DE VO TINA VA GIAM SAT SINH Kl
CARBON O RUNG LA RONG THUBNG KANH VUNG TAY NGUYEN

Truong Pai hoc Tay Nguyén

Thir nghiém 3 phwong phap wdc tinh sinh khéi va carbon riing tir anh vé tinh SPOT-5
cho thay: i) Phuong phap phéan loai phi giam dinh dé phan chia rirng thanh cac I6p
(class) va thiét 1ap mé hinh quan hé giita tdng sinh khdi thyc vat trén mat dat (TAGTB)
véi ma sd cac I6p (class-1d) dé wéc lugng TAGTB qua anh cd dd tin cdy tir 72 dén 93%;
ii) Phuong phap thiét 1ap hdi quy giita TAGTB vdi gia tri anh (digital number - DN) dé
uGe lvgng TAGTB qua anh cdé dd tin cdy la 53%; iii) Phuong phdp phén loai anh cé
giam dinh theo cap sinh khdi dat dd tin cdy 1a 29% khi wéc tinh TAGTB qua anh. Nhu
vay, phuang phap phan loai anh phi giam dinh va thiét 1ap quan hé giiia sinh khdi vdi
ma s6 cha céac I6p anh td ra hiéu qua nhat. K&t qua ciing cho thay, phdi hgp giifa udc
tinh sinh khdi rirng trén anh va cac mé hinh sinh trdc wéc lugng sinh khdi va carbon
Iam phén trong hé thdng GIS sé giam sat dugc CO, hap thu hodc phat thai trong quan
ly ritng theo thdi gian.

Tir khéa: nh vé tinh SPOT-5, carbon ring, GIS, ring 14 rgng thudng xanh, sinh khdi,

Tay Nguyén.

Patvande

Van dé udc tinh va giam sat trii lugng carbon riing
tich Iy va lugng CO, hdp thy hodc phat thai trong
qua trinh quan ly riing dé tham gia chuong trinh
REDD* (Reducing Emissions from Deforestation
and Forest Degradation: gidm phat thai tif suy thoai
va mat riing két hgp véi bao tén, quan ly bén viing
ring va tang cudéng trii lugng carbon riing & cac
nudc dang phat trién) & Viét Nam la mot nhu céu
cdp thiét, nhdm cung cép thong tin dir liéu CO, tu
quan ly riing dang tin cay theo yéu cau ctia IPCC
(2006), tii d6 co6 thé xéac dinh tin chi carbon trong
gidm phat thai va thu dugc ngudn tai chinh tu dich
vu méi trudng hap thu CO, clia riing.

Viéc giam sat phat thai va hdp thu CO, cla riing
bao gém cac linh vuc: ky thuat, cong nghé do tinh,
giam sat tril lugng carbon riing & 5 bé chua (trong
thyc vat trén mat dat, ré cay dudi mat dat, tham
muc, cay chét va carbon hiiu co trong dét); ky thuat
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va cong nghé vién tham va GIS dé giam sat su bién
dong dién tich cac trang thai rung gan vdi carbon
riing; giai phap tién hanh giam sat, do tinh dé cung
cdp thong tin dii liéu vé hap thu hodc phat thai CO,
trong qua trinh quan ly rung.

Viéc nghién ctu Ung dung &nh vién tham va
GIS dugc ap dung phé bién nhét trong phan loai
va thanh 1ap ban dé tham phu ring & Viét Nam
trong gan mot thap ky qua (Bao Huy, 2009). Dung
anh vién tham dé phan khdi trang thai riing dé do
tinh nhan t& diéu tra riing cing dugc tién hanh bai
Trisurat va cong sy (2000), Souza (2003), ICRAF
(2007), Nguyén Van Lgi (2008), Mallinis va cong
su (2008), Nguyén Thj Thanh Hudng (2011)... Viéc
udc tinh tri lugng rling, carbon théng qua anh vién
tham va GIS ciing bat dau dugc nghién cliu theo cac
phuong phap héi quy, phi tham s& kNN (k Nearest
Neighbor), Franklin (Franklin va McDermid 1993-
2001), Rauste va cong su (1994-2006), Trotter
(1997), Tomppo va cong su (1999).. Tuy nhién, cac



USING &POT-5 IMAGE AND
Glé FOR ESTIMATING AND
MONITORING BIOMA&S AND

CARDBON IN EVERGREEN

BROADLEAF FORESTS OF THE
CENTRAL HIGHLANDS

Summary

This paper describes the potential of
applying methods to estimate biomass
and carbon using SPOT-5 data and GIS

for forests in the Central Highlands.

The results have been presented as
follows: i) Based on the results of
unsupervised image classification to
establish the relationship between total
above-ground tree biomass (TAGTB)
and the code of class represented as
class-ld for estimating biomass with
the reliability from 72-93%; ii) The
regression relationship between TAGTB
and digital number (DN) with the
reliability of 53%; and iii) The overall
accuracy of 29% has been found with
the method of supervised classification
accoding to biomass stratification.

The above results show that the

best estimation can be achieved by
using the method of unsupervised
classification, and then building the
relationship between the hiomass

and the class-Id. It is also indicated
that the combination of image -based
estimation of biomass and biometric
model for estimating biomass and
forest carbon using GIS is the potential
to monitor CO2 absorption or emission
of forest over time.

Key words: biomass, the Central
Highlands, evergreen broadleaf forests,
forest carbon, GIS, SPOT5 image.
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nghién clu nay chi yéu tap trung & riing trong va riing 6n
dsi. & viet Nam, viéc Ung dung céng nghé nay ciing chi
dung lai & viéc phan loai riing song van dang & giai doan bat
dau. Hiém cd nghién clu thiét lap moi quan hé gitia gia tri
anh véi nhan té diéu tra ring va hau nhu chua cé nghién ctu
nao xay dung madi quan hé gilia sinh khéi, trii lugng carbon
VGi gia tri &nh trong diéu kién riing nhiét déi & Viét Nam. Do
dd, nghién ctiu (ing dung &nh vién tham va GIS |a moét huéng
di can dugc ti€p thu va phat trién § Viét Nam, déng thdi trong
chuong trinh REDD*, né sé hé trg dac luc cho cung cép di
liéu hap thy va phat thai CO, tu quan ly ring.

Khu vuc nghién ctiu n&m trong vung phan bé dai dién
cua rung la réng thudng xanh & 3 tinh Tay Nguyén (huyén
K'Bang, tinh Gia Lai; huyén Kréng Bong va M'Brak, tinh Bak
Lak; huyén Tuy Btc, tinh Bak Néng). Vi tri dia ly khu vuc
nghién ctiu n&m tu 11°44°34” dén 14°36'25” vi d6 Béc va ti
107°11’52” dén 108°59'49” kinh dé Dong.

Vat liéu nghién cuu
- Kiéu riing 14 rdng thudng xanh bao gédm cac trang thai
riing giau, trung binh, nghéo va non.

- Téng sinh khéi va carbon |am phan bao gém sinh khéi &
cac bo phan trén mat dat cla tat ca cac cay rung va carbon
trong cac bd phan trén mat dat cla tat cad céac cay rung
(TAGTC).

- Anh vién tham: anh vé tinh da phd SPOT-5 dé phan giai
10 x 10 m, dugc x{ ly & mic 2A. Anh dugc chup vao ngay
15.3.2009 vdi chat lugng trung binh. Nghién clu tng dung
&nh vién tham dugc thuc hién trong pham vi rting la rong
thudng xanh thu¢c huyén Tuy Blic, tinh Bak Néng, tng vdi
mot canh clia anh vé tinh c6 do phu trén dién tich 60 x 60
km = 3.600 km?,

- Cac phan mém xU ly &nh nhu ENVI 4.7, Erdas Image 9.1,
ArcGIS 9.2 va phan mém théng ké Statgraphics Centurion
Plus.

Phuong phap nghién cuu

Anh vién tham va GIS giup cho viéc giam sat thay déi dién
tich riing, ngoai ra sinh khéi va carbon khéng thé do dém
tryc ti€p trong khéng gian nhung dii liéu vién tham cé quan
hé vdi sinh khdi dugc do truc ti€p trén mat dat (IPCC, 2003;
Brown, 2002; Dong va céng su, 2003); do vay xay dung mo
hinh toan hoc quan hé gilia sinh khéi va carbon riing véi di
liéu &nh vién tham la co s& dé udc tinh gian tiép carbon riing
theo thdi gian va khdng gian trén dién rong, gidm chi phi do
tinh tryc tiép trén mat dat véi do tin cay cho phép.
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Thu thap s6 liéu 6 m&u mat dat, tinh toan sinh khéi
va carbon phdn cay gé trén mat dat clia lam phan:
ti€n hanh dt 61 6 mau ngéu nhién trong ving anh
nghién ctiu dugc phan phdi theo ty 18 dién tich cac
khdi trang thai dugc phan loai ban dau trén anh, mbi
& c6 dién tich 1.000 m2. O mau ngdu nhién dugc
thiét 1ap dya vao phdn mém ArcGIS. Tu s6 liéu &
mau, sdp x&p phan bd s cay theo cép kinh (N/DBH)
VvGi cy ly cdp kinh 10 cm, st dung cac ham tuong
quan chiéu cao dudng kinh ngang nguyc (H/DBH)
theo tuing c&p H va cac mé hinh sinh tric (allometric
equations) ctia Bao Huy va cong sy (2012) dé tinh
téng sinh khéi cay gb trén mat dat cho lam phan
(TAGTB, tén/ha) va téng lugng carbon clia cay gb
trén mat dat cho lam phan (TAGTC, tdn/ha). Pay la
o s8 dif lieu sinh khéi, carbon 1am phan dé phan
tich quan hé vdi cac di liéu anh vé tinh SPOT-5.

Céac mé hinh sinh trdc ap dung (B4o Huy va cong
sy, 2012):

- M6 hinh xac dinh sinh khéi cay rting trén mét
dat (AGB, kg/cay) theo 2 nhan t6 chiéu cao (H) va
dudng kinh ngang nguc (DBH):

In(AGB_kg/cay) = -2,9766 + 0,535797 x In(DBH _
cm) + 0,759321 x In(H_m x DBH_cm~2).

V@i R?adj.% = 96,804, P < 0,000, n = 161 (1)

- M hinh xac dinh carbon tich lliy trong cay riing
phan trén mat dat (C_AGB, kg/cay) theo 2 nhan t§
chiéu cao (H) va dudng kinh (DBH):

log(C_AGB_kg/cay) = -3,72664 + 2,05141 x
log(DBH_cm) + 0,760168 x log(H_m).

Véi R%adj.% = 96,280, P < 0,000, n = 93 (2)
Tuong quan H/DBH:

H_m = (0,799577 + 1,05918 x In(DBH_cm))A2.
Véi R?adj.%= 77,76, P < 0,000, n = 241 (3)

Th nghiém céc phudng phdp st dung anh vé
tinh SPOT-5 trong udc lugng sinh khéi va carbon
rung theo 3 phuong phédp sau:

® Phuong phap phan loai anh phi giam dinh va
quan hé vGi sinh khéi ring: nhdm muc dich thi
nghiém kha& nang phan loai &nh dya vao gia tri
anh va quan hé cla né véi sinh khdi, carbon riing
trén mat dat dé phan loai ring va udc lugng sinh
khéi, carbon riing. Phuong phap phan loai anh phi
giam dinh ISODATA dugc &p dung dé phan chia
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anh thanh céac I16p, s6 I16p do ngudi phan loai quyét
dinh. M&i I16p bao gém tap hop céac pixel tuong déi
déng nhét, gia tri &nh dugc thiét 1ap theo mot s6
diéu kién dat trudc nhu: i) S6 pixel t6i thiéu trong
mét I6p (minimum pixel in class) béng 50 pixel, Ung
vé6i 5.000 m? dé mdi tap hop pixel trong tiing 16p c6
thé bao phti toan bo dién tich 1 6 mau (1.000 m2),
déng thdi phu hgp véi quy dinh kiém ké riing cla
Viét Nam la mét trang thai riing chi dugc tach ra khi
c6 dién tich 16n hon 5.000 m?; ii) B léch chuén toi
da cla Idp (maximum class stdv) |4y bang 1,00.

Thi nghiém phan loai phi giam dinh v6i s8 lugng
I6p khac nhau: tir 2 dén 4 I6p (trung binh 1a 3 I6p),
tir 3 dén 5 16p (trung binh 1a 4 16p), ti 4 dén 6 I6p
(trung binh Ia 5 16p). Lap quan hé gitta TAGTB v&i
cac ma s6 I6p da phan loai trén anh: TAGTB = f
(id_class) theo 3 trudng hop cé 3, 4 va 5 I16p. Mbi
hé thdng phan loai, chon mo hinh tuong quan c6 hé
s6 quan hé R?  cao nhét va tén tai & muc y nghia
P < 0,05. Sau dé s0 sanh 3 mod hinh tuong quan
cao nhét cla 3 hé théng I6p véi nhau dé€ lya chon ra
mét mé hinh ¢ R? , cao nhat tuong ung véi moét hé
théng I6p, d6 chinh |a s& I6p c&n phan chia c6 méi
quan hé chit ché nhat vai sinh khéi va carbon riing.
Cudi cung, két qua phan loai sinh khdi, carbon trén
anh dugc danh gia sai s6 S% vdi cac 6 mau doc
lap, tic 1a 6 mau khong tham gia trong phan loai
trén anh.

® Phuong phap phan tich héi quy gilia sinh khéi
ring vdi gia tri &nh (DN): nh&m phat hién tryc tiép
quan hé gilta sinh khéi, carbon trén mat dét véi gia
tri phé cla ting pixel, 1am co s& lap ban dé va di
lidu sinh khdi, carbon ring t &nh SPOT (Franklin
va McDermid, 1993; Poso va cdng sy, 1999) vaGi
céc budc ti€n hanh nhu sau:

+ Tao vung mau trén anh (ing véi céac toa do
6 mau, st dung chic nang tao Buffer trong phan
mém ArcGis dé tién hanh tao ra 6 mau trén anh cé
kich thudc béng véi kich thudc 6 mau trén thyc dia.
V@i Buffer R = 17,84 m Ung v3i dién tich 6 mau tron
1.000 m2.

+ Chéng file dif liéu 6 mAu Ién &nh dé gan véi
cac gia tri trung binh DN clia 4 band anh SPOT
la b1, b2, b3 va b4. SIt dung phdn mém ENVI dé
chuyén di liéu vé dang bang ma ASCII.

+ Thiét 1ap md hinh quan hé gilta sinh khdi,
carbon riing vdi gia tri band &nh: st dung phan mém



Statgraphics Centurion phan tich héi quy dang:
TAGTB/TAGTC (tdn/ha) = f (bandi), véi bandi la gia
tri clia cac kénh anh va lya chon ham t8i uu véi R?
cao nhét va ton tai & muc y nghia P < 0,05.

+ Lap anh véi cac pixel dugc géan gia tri sinh
khéi, carbon riing: st dung chic nang Moddeler
cta phan mém Erdas Image dé tao lap anh sinh
khéi, carbon riing trén co s mé hinh da lap.

+ Chuyén ban dé anh sinh khéi thanh vector
trong ArcGIS va chéng cac 6 mau lén dé danh gia
sai s6 S% cla lap ban dé sinh khéi theo phuong
phap hdi quy.

® Phuong phap phan loai &nh cé giam dinh va
phan chia khéi ring theo cdp sinh khéi: phuong
phép nay dya trén 6 mau quan sat thuc dia dé phan
loai anh thanh céac 16p déng nhéat vé sinh khéi va
carbon rting. Cac budc tién hanh nhu sau:

+ Phan cép sinh khéi dya vao 6 mau.

+ Tao 6 mau trén anh vdi buffer l1a ban kinh 6
mau 17,84 m (1.000 m?) trong ArcGIS.

+ Phan lap anh theo cép sinh khéi: cac 6 mau
la vung mau ROI (region of interest) dai dién cho
tiing cdp. SU dung thuat toan phan loai maximum
likelihood dé phan thanh céc I6p sinh khéi, carbon
trong phdn mém ENVI.

+ S dung cac 6 mau doc lap dé danh gia sai
s6 S% cla phan loai &nh thanh céc cp sinh khdi,
carbon trong ENVI.

Coéng thiic bién dong trung binh S% gilia udc
lugng trén anh so véi thyc té:

100 oy

506w 00 o= (4)
=25

Yi

Trong dé: Yilt: gia tri sinh khéi, carbon udc lugng
trén &nh vé tinh; Yi: gia tri sinh khdi, carbon do tinh
trén 6 mau; n: s6 diém/6 mau.

Ung dung GIS trong quan ly, gidm sat sinh khéi,
carbon rung: trén co sd anh SPOT-5 da dugc giai
doan va phan loai theo tiing c&p sinh khdi, carbon,
tién hanh |ap co s dit liéu sinh khdi, carbon cho mét
khu vuyc: sif dung cac mo hinh allometric equations
lam phan dé tinh gian tiép cac gia tri sinh khai,
carbon trong cac bé chiia khac va toan lam phan;
theo doi va cap nhat thay déi dién tich, trii lugng
carbon trong ArcGIS thdng qua chiic nang cap nhat
clia cac trudng theo cac ham allometric equations.

NGHIEN CU - TRRO DO

Két qua va thao luan

Phén loai 4nh SPOT-5 bing phuong phép phi
giam dinh va Iap méi quan hé sinh khéi, carbon
rung vdi cac Iop phéan loai

Phan chia anh thanh cac I6p, thi nghiém 3 trudng
hgp phan chia anh thanh 3, 4 hoac 5 I6p (dya vao
thuc t€ bién déi trang thai riing c6 kha nang it nhat
la 3 va nhiéu nhat 1a 5 I6p). V&i 41 6 dit liéu diéu
tra sinh khoi va gan véi ma sé 16p da dugc phan
loai trén &nh, 1ap mé hinh quan hé giia téng sinh
khéi cay gb trén mat dat hoac lugng carbon tuang
ing v8i ma s6 cac I6p (class_ld) cho tiing hé théng
phan loai vdi s6 I6p khac nhau tu 3, 4 dén 5 I6p. Két
qua nhan dugc phan loai rting thanh 3 16p & vung
nghién ctiu cé quan hé cao nhat.

TAGTB t_ha = 1/(0,00588673 - 0,000281795'Class_ld"2)  (5)

V6i R?adj.% = 88,01%, P < 0,000, n = 41, RSE
=0,0003

Trong dé6 class_Ild: ma sé cac I16p phan loai trén
&nh bang phuong phap phi giam dinh. K&t qua nay
cho thdy, déi véi khu vuc riing nghién ctiu, phan
chia rting thanh 3 I6p/khdi trang thai sé cho mdi
quan hé gilia sinh khéi cay rung trén mat dat va gia
trj anh 1a cao nhat. Trong thyc té, tuy theo méi vung
va sy bién dong clia sinh khéi ring ma sé 16p dugc
xac dinh thich hgp duya trén nguyén tac quan hé
gidla TAGTB véi ma sé I9p dat 1a cao nhét.

Danh gia sai s6 udc tinh sinh khoi trén anh vai
v6i 20 6 doc lap ngau nhién cé dugc bién dong trung
binh S% = 28,1%. K&t qua nay cho thay, sl dung
phuong phap phan loai &nh vé tinh phi giam dinh va
két hgp vGi méd hinh quan hé TAGTB = f (class - Id)
da cho két qua udc lugng trén anh dat do tin cay
gan 72%. K&t qua nay la chdp nhan dugc dé udc
lugng sinh khdi riing trén quy md rong.

K&t qua danh gia trén la tinh sai s6 udc lugng
trén anh vdi tiing 6 mau. Trong thuc té méi I6p (khéi
trang thai rung) dugc tinh toan trung binh mét gia
tri sinh khoi. Do vay, gop cac 6 danh gia theo tung
I6p tinh trung binh TAGTB va so sanh véi gia tri
qua anh; két qua c6 S% = 6,6%. Nhu vay, st dung
phuong phap phi giam dinh va udc lugng TAGTB
trung binh cho méi I6p qua mé hinh quan hé véi I6p
dat dén do tin cay 93,4%.

Trén cd s8 phan loai &nh, chuyén sang dang
vector va tinh toan truong di liéu TAGTB theo I16p
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b&ng mé hinh 3 16p, lap dugc ban dé phan khéi riing
theo sinh khéi (hinh 1) va co s& di liéu sinh khéi
cho tung I6p trong ArcGIS.

Phaén tich héi quy giida sinh khéi rung vdi gia tri
cua anh SPOT-5

BAN DO PHAN CAP SINH KHOI RUNG

e o s rremen cesens

2

Hinh 1: ban dé sinh khéi ring giai doén tu anh SPOT-5
theo phuong phap phén loai phi giam dinh

Phuong phap nay dua trén co s& phat hién moi
quan hé gilia gia tri sinh khoi trén mat dat (TAGTB)
vGi gia tri anh theo pixel clia cac band anh. Trén
cd s8 méi quan hé dé lap dugc ban dé sinh khdi va
phan cép sinh khéi.

Phan tich hdi quy TAGTB (tdn/ha) = f (bandi), véi
bandi gia tri ca cac kénh anh i. Két qua tim dugc
bién s& B4 (gia tri DN cla band 4 clia &nh SPOT-5)
c6 quan hé tét nhat véi TAGTB.

TAGTB (tdn/ha) = exp ((1/(0,00000548887 +
2,15963E-19*(B4)A7))A(1/7)) (6)

V6i: R? adj.% = 54,23%, P < 0,000, n = 61, RSE
= 0,000004

Phan mém Erdas dugc ap dung dé tao &nh theo
sinh khéi rting. St dung chiic ndng Moddeler cua
Erdas dé tao lap anh TAGTB trén co s6 mé hinh da
lap (6) theo hinh 2 va 3.

TU két qua anh vai pixel da dugc gan gia tri sinh

56 Tapchi KHOAHQC

CONG NGHE VIET N S6 9 nam 2014

Ash SPOTS

3 mage

Hinh 2: l1ap mé hinh tao anh
sinh khéi rung trong Erdas

Hinh 3: pixel 4nh da dugc gan
gia tri TAGTB (tdn/ha) théng
qua mé hinh

khai, tién hanh gop cac pixel thanh 3 cép sinh khdi
trong ArcGIS thong qua chtic nang phan tich khong
gian. Panh gia bién dong trung binh gitia TAGTB
thuc t€ & cac 6 mau véi udc lugng trén anh theo
cép sinh khdi, cho két qua c6 su bién dong kha I6n,
S% = 46,7%, c6 nghia dd tin cay chi dat dugc &
miuc 53,3% khi udc lugng tu &nh theo phuong phap
nay.

Phan loai anh c6 giam dinh dé phan chia rung
theo cap sinh khéi

Phuadng phap nay thudng ap dung cho viéc phan
chia céac trang thai riing, khéi riing trén anh. Su
khéac biét & day la phan chia riing thanh cac khoi vé
sinh khéi trén méat dat cla thuc vat than gé. Tu 61
6 diéu tra, xac dinh dugc TAGTB (tdn/ha) cho méi
6, tinh bién dong trong do tin cay P = 95% va chia
thanh 3 cdp (cdp 1: sinh khdi thdp nam & phia trai
clia udc lugng 95%; cép 2: trung binh nam trong
pham vi uéc lugng 95% va cép 3: sinh khéi cao nam
3 phia phai clia udc lugng 95%) (bang 1).

Béng 1: phan cdp TAGTB

TAGTB (tdn/ha)
Cép sinh khéi Min Max
1 72 198
2 198 248
3 248 664

Dua trén toa do 41 & mau da dugc phan chia
theo cac cép sinh khéi, tao lap cac vung mau ROI
dai dién cho tuing cdp. SU dung thuat toan phan loai
Maximum likelihood dé phan thanh 3 cép sinh khéi
trén &nh trong hinh 4. SU dung 20 6 mau doc lap
khong tham gia phan loai dé kiém dinh két qua phan
loai. K&t qua cho thay, dé tin cay ctia phuong phap




Hinh 4: anh SPOT-5

dugc phén loai giam

dinh thanh 3 cap sinh
khéi

phan loai &nh c6 giam dinh theo c4p sinh khéi |4 rat
thdp. B9 tin cay toan bd chi dat dugc 29,41%.

Téng két lai két qua thii nghiém ba phudng phap
dugc st dung phan loai &nh SPOT-5 dé udc tinh
sinh khéi riing phan trén mat dat cho thay: phuong
phap phan loai phi giam dinh va thiét 1ap mé hinh
quan hé TAGTB = f (class_Id) cé do tin cay tu 72
dén 93%; phuang phap thiét 1ap héi quy TAGTB = f
(DN) dat do tin cay la 53%; phudng phap phan loai
¢6 giam dinh theo cép sinh khéi TAGTB dat do tin
cay la 29%.

Nhu vay, phuong phap phan loai phi giam dinh
va thiét 1ap quan hé gilia sinh khéi vdi ma sé cac 16p
té ra hiéu qua nhat, déng thdi né lai kha don gian,
nén dé nghi ting dung phuong phap nay trong phan
loai anh vé tinh SPOT-5 va udc lugng sinh khéi,
carbon rting.

Ung dung GIS trong quan Iy, giam sat sinh khéi
va carbon rung

Chuc nang cla GIS trong quan ly tai nguyén
riing néi chung va quan ly carbon riing noi riéng tap
trung vao quan ly, cap nhat va bao cao két qua dir
liéu s6 bao gdm ban dé, dir liéu bién dong trit lugng,
sinh khéi, carbon riing. Déng thdi GIS c6 chiic nang
phan tich, lién két cac trudng di liéu bang mé hinh
toan, do d6 c6 thé van dung dé quan Iy mét cach hé
théng su thay déi cac gia tri tai nguyén, ma cu thé &
day la sy bién dong céac bé chua carbon riing.

Trén co s8 di liéu dau vao tu két quéa phan tich
anh vé tinh SPOT-5 theo phudng phép phi giam
dinh, trong dé phan chia riing thanh 3 I6p va uéc
tinh dugdc gia tri trung binh sinh khéi TAGTB cla
méi 16p; sli dung md hinh sinh tric 1am phan véi
bién doc lap TAGTB, udc lugng dugc cac gia tri
sinh khéi va carbon clia céc bé chiia khac va téng

NGHIEN c(U - TRRO PO

chung cho lam phan trong phan mém ArcGIS.

Céac md hinh sinh trac udc tinh sinh khéi, carbon
lam phén (Bao Huy va cong sy 2012):

+ Téng sinh khéi cla cay gé dudi mat dat
(TBGTB):

TBGTB_tan_ha = 1/(0,00311757 + 6,58855/
TAGTB_tan_ha) (7)

+ Téng carbon cla cay riing phan trén mat dat
(TAGTC):

TAGTC_tan_ha = exp(-0,752059 +
0,998844*In(TAGTB_tan_ha)) (8)

+ Téng carbon clia cay riing phan dudi mat dat
TBGTC:

TBGTC_tan_ha = exp(-0,9889 +
1,04495%In(TBGTB_tan_ha)) (9)

+ Téng sinh khéi cay gd trén va dudi mat dat:
TTB_tan_ha = TAGTB + TBGTB

+ Téng lugng carbon tich Ily trong cay gé trén va
dudi mat dat: TTC_tan_ha = TAGTC + TBGTC

Tu doé tinh dugc t6ng sinh kh&i va carbon
TTBclass va TTCclass theo tung I6p trén co sé dién
tich cia méi I6p da dugc phan loai trén &nh:

TTBclass (t4n) = TTB_tan_ha * Dién tich class

TTCclass (tdn) = TTC_tan_ha * Dién tich class

Cugi cung, lugng CO, hép thy & ting thai diém
clia tung I6p sé la TCO,class (tdn) = TTCclass
(t&n)*3,67.

K&t qua tinh dugc toan bd di liéu sinh khéi va
carbon trong khu vyc giam sat cing vdi né la ban

d6 phan cép sinh khéi, carbon riing trong ArcGIS &
hinh 5 va 6.

dt| o[ 0 oln| N | ok et s s |

Hinh 5: cd s6 di liéu, sinh khéi, carbon va CO, hép thu
trong khu vyc nghién cdu dugc quan ly trong phdn mém ArcGIS

Lugng CO, hap thy hodc phat thai do mét riing
theo thdi gian dugc tinh toan theo phudng phap
Diference stock method (IPCC, 2006), ttic la so
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BAN DO SINH KHOI VA CARBON RUNG

Hinh 6: ban dé phan cép carbon ring khu vuc nghién cuu

sénh lugng CO, cla khu vyc & hai thdi diém giam
sat:

P . (10)
-t
Trong do: AC,;: thay déi sinh khéi, carbon, CO,

ring; C.: sinh khOn carbon, CO, & thai diém 1 hoéc
2; t: thai diém do tinh.

Sinh khéi & thdi diém sau dugc cap nhat théng
qua phan loai anh vé tinh b&ng phudng phap phi
giam dinh; sau do chi cap nhattrudng dit liéu TAGTB
trong ArcGIS thi toan bd co s di liéu sé dugc
tu dong tinh toan lai theo cac mo hinh allometric
equations va cho biét gia tri sinh khdi, carbon va
CO, & ky giam sat sau, tif dé tinh dugc lugng hap
thu ho&c phat thai CO, trong quan ly riing.

Kétluan

Anh v& tinh SPOT-5 da dugc sl dung dé thir
nghiém udc tinh sinh khéi va carbon riing cla thuyc
vat than gé trén mat dat theo 3 phuong phap: i)
Phuong phap phan loai &nh phi giam dinh va lap
quan hé gitia sinh khéi v6i mé sé cac I6p phan loai;
ii) Phuong phap phan tich héi quy gitia sinh khéi
rung vai g:a tri &nh (DN) va iii) Phuong phap phan
loai &nh c6 giam dinh dé phan chia khéi riing theo
cdp sinh khéi. Két qua cho thay: dé udc tinh sinh
khéi cua thyc vat than gd trén mat dat (TAGTB)
théng qua anh vé tinh SPOT-5, phudng phap phan
loai anh phi giam dinh va thiét 1ap mé hinh quan
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hé TAGTB = f (class_Id) c6 dd tin cay tu 72-93%;
phuong phap thiét lap héi quy TAGTB = f (DN) dat
dd tin cay la 53%; va phuong phap phan loai c6
gidam dinh theo cp sinh kh&i TAGTB dat do tin cay
la 29%. Nhu vay, phudng phap phan loai phi giam
dinh va thiét lap quan hé gilia sinh khéi véi ma s6
tiing I6p 6 ra hiéu qua nhat, dong thdi né lai kha
don gian, nén dé nghj ing dung phuong phap nay
trong phan loai anh vé tinh va udc lugng sinh khdi,
carbon ruing.

Ph&i hgp két qua phan loai sinh khéi riing trén
anh va cac mé hinh sinh trdc udc lugng sinh khdi
va carbon Iam phén trong hé théng GIS sé giam sat
dugc CO, hap thy hoéc phat thai trong quan Iy riing
theo thai gian =

Tai liéu tham khao
1. Béo Huy, 2009. GIS va vién tham trong quan ly tai nguyén
rling va mai trudng. Nha xuat ban Téng hgp TP HS Chi Minh.

2. Bao Huy, Nguyén Thj Thanh Huong, V& Hung, Cao Thj Ly,
Nguyén Buic Binh, Nguyén Cong Tai Anh, Pham Boan Phi Quéc,
Huynh Nhan Tri, Pham Tuén Anh, 2012. Xac dinh lugng CO, hap
thy cda ring la rong thudng xanh vung Tay Nguyén la co s& tham
gia chuong trinh giam phat thai khi nha kinh tif suy thoai va mat
ring. Bao céo dé tai nghién clu khoa hoc, B Gido duc va Bao
tao.

3. Brown J.F., Loveland T. R., Ohlen D.O., and Zhu Z. 1999.
The global land-cover characteristics database: the user's
perspective. Photogrammetric Engineering and Remote Sensing,
65: 1069-1074.

4. Brown S. 2002. Measuring carbon in forests: current status
and future challenges. Environmental Pollution, 3(116): 363-372.

5. Dong J., Kaufmann R.K., Myneni R.B., Tucker C.J., Kauppi
P., Liski J., Buermann W., Alexeyev V. & Hughes M.K, 2003.
Remote sensing estimates of boreal and temperate forest woody
biomass: carbon pools, sources, and sinks. Remote Sensing of
Environment 84: 393-410.

6. Franklin S.E., 2001. Remote Sensing for Sustainable
Forest Management. Lewis Publishers, New York. 425p.

7. Franklin S.E. and McDermid G.J., 1993. Empirical relation
between digital SPOT HRV and CASI spectral response and
lodgepole pine (Pinus contorta) forest stand parameters.
International Journal of Remote Sensing, 4(12): 2331-2348.

8.IPCC, 2006. IPCC Guidelines for National Greenhouse Gas
Inventories. Prepared by the Natinal Greenhouse Gas Inventories
Programme, Eggleston H.S., Buendia L., Miwa K., Ngara T,
Tanabe K., (eds). Published: IGES, Japan.

9. IPCC, 2003. Good Practice Guidance for Land Use, Land-
Use Change and Forestry. IPCC National Greenhouse Gas
Inventories Programme, Hayama, Japan. 295 pp.

10. IUCN, 2007. Forest and livelihoods. Reducing emissions
from deforestation and ecosystem degradation (REDD). Climate

change briefing.




