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FDUNG NN V TINH SPOT-5 VA 615 BE Y INR VA G ST SINH K,
GARBON i RUNG L BONG THUGNG KANH VONG TAY NGUYEN

Truong Pai hoc Tay Nguyén

Thit nghiém 3 phueng phap udc tinh sinh khdi va carbon riing tir anh vé tinh SPOT-5
cho thay: i) Phuang phap phan loai phi giam dinh d& phan chia riing thanh cac 16p
(class) va thiét 1ap mod hinh quan hé giia tong sinh khdi thuc vat trén mat dat (TAGTB)
véi ma so cac I6p (class-1d) dé udc lugng TAGTB qua anh cé dd tin cay tif 72 dén 93%;
ii) Phuong phap thiét 1ap hdi quy giira TAGTB vdi gia tri anh (digital number - DN) dé
udc lugng TAGTB qua anh c¢é do tin cdy la 53%; iii) Phuong phap phan loai anh cé
giam dinh theo c¢ap sinh khdi dat do tin cdy 13 29% khi wéc tinh TAGTB qua anh. Nhu
vy, phiiang phap phan loai anh phi giam dinh va thiét 1ap quan hé giira sinh khdi vdi
ma so cta cac IGp anh t6 ra hiéu qua nhat. Két qua ciing cho thay, phdi hgp giita udc
tinh sinh khdi riing trén anh va cac mod hinh sinh trac udc lugng sinh khdi va carbon
lam phan trong hé thong GIS sé giam séat duge CO, hap thu hodc phat thai trong quan

ly ring theo thai gian.

Tir khoa: anh vé tinh SPOT-5, carbon rirng, GIS, rilng 1d réng thudng xanh, sinh khdi,

Tay Nguyén.

Datvan dé

Van dé udc tinh va giam sat tri lugng carbon riing
tich Ity va lugng CO, hédp thu hodc phat thai trong
qua trinh quan ly ring dé tham gia chudng trinh
REDD* (Reducing Emissions from Deforestation
and Forest Degradation: gidm phat thai ti suy thoai
va mat riing két hgp véi bao tén, quan ly bén viing
ring va tadng cuong trii lugng carbon riing & cac
nuéc dang phat trién) & Viét Nam la mot nhu cau
cép thiét, nham cung cép thong tin di liéu CO, tu
quan ly riing dang tin cay theo yéu cau cta IPCC
(2006), tir d6 c6 thé xac dinh tin chi carbon trong
gidm phat thai va thu dugc nguén tai chinh tu dich
vu moi trudng hap thu CO, cla riing.

Viéc giam sat phat thai va hap thu CO, clia riing
bao goém céac linh vuc: ky thuat, céng nghé do tinh,
giam sat trii lugng carbon riing & 5 bé chua (trong
thuyc vat trén mat dat, ré cay dudi mat dat, tham
muc, cay chét va carbon hiiu cd trong dat); ky thuat
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va cong nghé vién tham va GIS dé giam sat su bién
dong dién tich cac trang thai riing gén véi carbon
riing; giai phap tién hanh giam sat, do tinh dé cung
cap théng tin dii liéu vé hadp thu hodc phat thai CO,
trong qua trinh quan ly ring.

Viéc nghién cltu Gng dung &nh vién tham va
GIS dudc ap dung phd bién nhat trong phan loai
va thanh lap ban do tham phu ring & Viét Nam
trong gan mot thap ky qua (Bao Huy, 2009). Dung
anh vién tham dé phan khéi trang thai riing dé do
tinh nhan t6 diéu tra rting cling dudc tién hanh béi
Trisurat va céng sy (2000), Souza (2003), ICRAF
(2007), Nguyén Van Lgi (2008), Mallinis va céng
su (2008), Nguyén Thi Thanh Huong (2011)... Viéc
udc tinh tri lugng rting, carbon théng qua anh vién
tham va GIS cling bat dau dugc nghién ctiu theo céac
phuang phap hoi quy, phi tham sé kNN (k Nearest
Neighbor), Franklin (Franklin va McDermid 1993-
2001), Rauste va cbng sy (1994-2006), Trotter
(1997), Tomppo va céng sy (1999).. Tuy nhién, cac



USING SPOTS IMAGE AND
Glé FOR ESTIMATING AND
MONITORING BIOMA&S AND

CARBON IN EVERGREEN

BROADLEAF FORESTS OF THE
CENTRAL HIGHLANDS

Summary

This paper describes the potential of
applying methods to estimate hiomass
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-Id 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 hy
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: hiomass, the Central
Highlands, evergreen broadleaf forests,
forest carbon, GIS, SPOT5 image.
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nghién cliu nay chl yéu tap trung & riing trong va riing én
dsi. O Viet Nam, viéc ting dung céng nghé nay ciing chi
dung lai & viéc phan loai riing song van dang & giai doan bat
dau. Hi€m co6 nghién cuu thiét lap moi quan hé gita gia tri
anh véi nhan t6 diéu tra riing va hau nhu chua c6 nghién ctiu
nao xay dung méi quan hé gitia sinh khai, trii lugng carbon
V@i gia tri &nh trong diéu kién rting nhiét déi & Viét Nam. Do
dé, nghién ctiu ting dung anh vién tham va GIS la mét hudng
di can dugc tiép thu va phat trién & Viét Nam, déng thdi trong
chuang trinh REDD*, né sé& hé trg dac luc cho cung cdp di
liéu hap thu va phat thai CO, ti quan ly riing.

Khu vuc nghién ctiu nam trong vung phan bé dai dién
cla rung la rong thudng xanh & 3 tinh Tay Nguyén (huyén
K’Bang, tinh Gia Lai; huyén Krong Béng va M’Drak, tinh Bak
Lak; huyén Tuy Buc, tinh Bak Néng). Vi tri dia ly khu vuc
nghién ctiu nam ti 11°44°34” dén 14°36°25” vi do6 Bac va tu
107°11°52” dén 108°59°49” kinh do Déng.

Vét liéu nghién cuu
- Kiéu ruing 1a rong thudng xanh bao gém céc trang thai
ring giau, trung binh, nghéo va non.

- T8ng sinh khéi va carbon 1am phan bao gém sinh khéi &
cac bd phan trén mat dat clia tat ca cac cay riing va carbon
trong cac bd phan trén mat dat cta tat ca cac cay rung
(TAGTC).

- Anh vién tham: anh vé tinh da phd SPOT-5 do phan giai
10 x 10 m, dudc x& Iy & mic 2A. Anh dugc chup vao ngay
15.3.2009 véi chat lugng trung binh. Nghién clu Gng dung
anh vién tham dugc thuc hién trong pham vi riing la rong
thudng xanh thuéc huyén Tuy Ddc, tinh Bak Néng, Gng véi
moét cdnh clia &nh vé tinh cé dd phd trén dién tich 60 x 60
km = 3.600 km2.

- Cac phan mém x{ ly anh nhu ENVI 4.7, Erdas Image 9.1,
ArcGIS 9.2 va phan mém théng ké Statgraphics Centurion
Plus.

Phuong phap nghién cuu

Anh vi&n tham va GIS giup cho viéc giam sat thay déi dién
tich rting, ngoai ra sinh kh&i va carbon khéng thé do dém
truc tiép trong khéng gian nhung dii liéu vién tham cé quan
hé véi sinh khoi dudgc do truc tiép trén mat dat (IPCC, 2003;
Brown, 2002; Dong va céng su, 2003); do vay xay dung md
hinh toan hoc quan hé gitia sinh khoi va carbon riing véi di
liéu &nh vién tham |a ca s& dé udc tinh gian tiép carbon riing
theo thdi gian va khong gian trén dién réng, gidm chi phi do
tinh tryc tiép trén mat dat vsi do tin cay cho phép.
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Thu thap s6 liéu 6 mau mat dat, tinh toan sinh khoi
va carbon phdn cady gé trén mat dat cua Iam phan:
ti€n hanh dat 61 6 mau ngau nhién trong vung anh
nghién clu dugc phan phdi theo ty I1& dién tich cac
khai trang thai dugc phan loai ban diu trén anh, moi
6 c6 dién tich 1.000 m2. O mau ngau nhién dugc
thiét 1ap dua vao phan mém ArcGIS. Tu s6 liéu 6
mau, sap x&p phan bd sé cay theo cap kinh (N/DBH)
vGi cuy ly cdp kinh 10 cm, s dung cac ham tuong
quan chiéu cao dudng kinh ngang nguc (H/DBH)
theo tling cdp H va cac mé hinh sinh trac (allometric
equations) clia B&o Huy va cong su (2012) dé tinh
téng sinh khdi cay gb trén m&t dat cho l1am phan
(TAGTB, t4n/ha) va téng lugng carbon cla cay gb
trén mat dat cho 1am phan (TAGTC, tédn/ha). Pay la
cd s& dii liéu sinh khéi, carbon |am phan dé phan
tich quan hé véi céc di liéu anh vé tinh SPOT-5.

Céac mb hinh sinh trdc ap dung (Bao Huy va cdng
sy, 2012):

- M6 hinh xac dinh sinh khéi cay rting trén mat
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_cmA~2).

Véi R2adj.% = 96,804, P < 0,000, n = 161 (1)

- M6 hinh xac dinh carbon tich Iy trong céy rung
phan trén mat dat (C_AGB, kg/cay) theo 2 nhan t6
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))"2.
Véi R2adj.%= 77,76, P < 0,000, n = 241 (3)

Thd nghiém cac phuong phdp su dung dnh vé
tinh SPOT-5 trong udc lugng sinh khéi va carbon
rung theo 3 phuong phap sau:

® Phuadng phap phan loai &nh phi giam dinh va
quan hé véi sinh khéi riing: nhdm muc dich thi
nghiém kha nang phan loai &nh duya vao gia tri
anh va quan hé ctia no véi sinh khoi, carbon riing
trén mat dat dé phan loai riing va uéc lugng sinh
khoi, carbon riing. Phudng phap phan loai &nh phi
giam dinh ISODATA dudc ap dung dé phan chia
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anh thanh cac I6p, sé I16p do ngudi phan loai quyét
dinh. Méi I6p bao gém tap hdp céc pixel tucng dai
doéng nhat, gia tri anh dugc thiét lap theo mot so
diéu kién dat truéc nhu: i) S& pixel t6i thiu trong
mét I6p (minimum pixel in class) bang 50 pixel, ting
véi 5.000 m2 dé méi tap hop pixel trong tiing 16p cé
thé bao ph toan bo dién tich 1 & mau (1.000 m2),
déng thai phu hgp véi quy dinh kiém ké riing cla
Viét Nam la mot trang thai riing chi dugc tach ra khi
c6 dién tich I6n hon 5.000 m?; i) Do léch chuén t&i
da cua I6p (maximum class stdv) Idy bang 1,00.

Th{ nghiém phan loai phi giam dinh véi s6 lugng
I6p khac nhau: tii 2 dén 4 16p (trung binh 1a 3 I6p),
ti 3 dén 5 I8p (trung binh 1a 4 I16p), ti 4 dén 6 I16p
(trung binh la 5 I6p). L&p quan hé gitia TAGTB vGi
cac ma sO I6p da phan loai trén anh: TAGTB = f
(id_class) theo 3 trudng hop cé 3, 4 va 5 I16p. Mbi
hé théng phan loai, chon mé hinh tucgng quan c6 hé
s6 quan hé R?,, cao nhét va ton tai 6 muc y nghia
P < 0,05. Sau d6 so sanh 3 mé hinh tuong quan
cao nhat ctia 3 hé théng I6p v6i nhau dé lya chon ra
mot mo hinh ¢ R? cao,nhé't tuong Ung v6i mot hé
théng I16p, do6 chinh 1a s6 I6p can phan chia cé moi
quan hé chat ché nhat véi sinh khdi va carbon riing.
Cudi cuing, két qua phan loai sinh khoi, carbon trén
anh dugc danh gia sai s8 S% vdi cac 6 mau doc
lap, tiic 1a 6 mau khéng tham gia trong phan loai
trén anh.

® Phuong phap phan tich hoi quy gitia sinh khoi
riing véi gia tri &nh (DN): nham phat hién truc tiép
quan hé gitia sinh khai, carbon trén mat dat vdi gia
tri phé cla tuing pixel, lam co s& lap ban dé va di
liéu sinh khai, carbon riing ti anh SPOT (Franklin
va McDermid, 1993; Poso va céng su, 1999) vdi
cac budc tién hanh nhu sau:

+ Tao viung mau trén anh Ung vdi cac toa do
d mau, s dung chulic nang tao Buffer trong phan
mém ArcGis dé tién hanh tao ra 6 mau trén anh cé
kich thudc bang vdi kich thuée 6 mau trén thuc dia.
Vi Buffer R = 17,84 m Uing véi dién tich 6 mau tron
1.000 m2.

+ Chéng file dii liéu 6 mau lén &nh dé gan vdi
cac gia tri trung binh DN cla 4 band anh SPOT
la b1, b2, b3 va b4. St dung phan mém ENVI dé
chuyén dii liéu vé dang bang ma ASCII.

+ Thiét 1ap md hinh quan hé gitia sinh khai,
carbon riing v@i 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 clla cac kénh anh va lua chon ham t8i uu véi R2
cao nhat va tén tai 8 mdc y nghia P < 0,05.

+ Lap anh véi céac pixel dugc gan gia tri sinh
khéi, carbon ruing: st dung chiic nang Moddeler
clia phan mém Erdas Image dé tao lap anh sinh
khéi, carbon riing trén cd s mé hinh da lap.

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

® Phuong phap phan loai anh cé giam dinh va
phan chia khoi riing theo cdp sinh khdi: phudng
phap nay dua trén 6 mau quan séat thuc dia dé phan
loai &nh thanh cac I6p déng nhét vé sinh khdi va
carbon riing. Cac budc tién hanh nhu sau:

+ Phan cép sinh khéi dya vao 6 mau.

+Tao 6 mau trén anh véi buffer 1a ban kinh &
mau 17,84 m (1.000 m?2) trong ArcGIS.

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

+ S0 dung cac 6 mau doc lap dé danh gia sai
80 S% cla phan loai &nh thanh cac cép sinh khai,
carbon trong ENVI.

Cong thic bién dong trung binh S% gilia udc
lugng trén anh so vdi thuc té:

100 sy
i=1

Yilt— ¥i
Yi
Trong da: Yilt: gia tri sinh khéi, carbon udc lugng

trén énh~vé tinh; Yi: gia tri sjnh khéi, carbon do tinh
trén 6 mau; n: sé diém/6 mau.

S% = (4)

Ung dung GIS trong quén ly, gidm sét sinh khdi,
carbon rung: trén cd s anh SPOT-5 da dudc giai
doan va phan loai theo tting cap sinh khai, carbon,
ti€n hanh lap co s& dii liéu sinh khoi, carbon cho mét
khu vuc: st dung cac mé hinh allometric equations
lam phan dé tinh gian tiép cac gia tri sinh khéi,
carbon trong cac bé chiia khac va toan lam phan;
theo ddi va cap nhat thay déi dién tich, tri lugng
carbon trong ArcGIS thdng qua chuc nang cap nhéat
clia cac trudng theo cac ham allometric equations.
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Phén loai dnh SPOT-5 bang phuong phap phi
giam dinh va lap moéi quan hé sinh khéi, carbon
rung vdi cac 16p phéan loai

Phan chia &nh thanh céac I6p, thii nghiém 3 truéng
hgp phan chia &nh thanh 3, 4 ho&c 5 I6p (dua vao
thuc t& bién déi trang thai riing cé kha n&ng it nhat
la 3 va nhiéu nhat 1a 5 I6p). V&i 41 6 di liéu diéu
tra sinh khoi va gan véi méa sé I16p da dugc phéan
loai trén &nh, 1ap mé hinh quan hé gilia téng sinh
khdi cay gb trén mat dat hoac lugng carbon tucng
(ing v4&i ma sé cac I6p (class_ld) cho tiing hé théng
phan loai véGi s6 I16p khac nhau ti 3, 4 dén 5 IGp. Két
qua nhan dugc phan loai rtiing thanh 3 I6p & vlng
nghién clu c6 quan hé cao nhat.

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

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

Trong do class_ld: mé s6 cac I6p phan loai trén
anh bang phuang phap phi giam dinh. Két qua nay
cho thay, doi véi khu vuc riing nghién ctu, phan
chia rting thanh 3 I6p/khdi trang thai sé cho mai
quan hé gilia sinh khéi cay riing trén mat dat va gia
tri &nh 1a cao nhét. Trong thuc t&, tuy theo méi vung
va su bi€én déng cula sinh khoi riing ma sé 16p dugc
xac dinh thich hgp dua trén nguyén tidc quan hé
gitia TAGTB véi ma sé I6p dat 1a cao nhat.

DPanh gia sai s6 udc tinh sinh khéi trén anh véi
VvGi 20 6 doc lap ngau nhién c6 dudc bién déng trung
binh S% = 28,1%. K&t qua nay cho thay, sl dung
phuong phap phan loai anh vé tinh phi giam dinh va
két hgp véi md 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 khai riing trén quy mo rong.

K&t qua danh gia trén la tinh sai sé udc lugng
trén &nh véi tling 6 mau. Trong thuc t& méi I6p (Khai
trang thai rung) dudgc tinh toan trung binh mét gia
tri sinh khoi. Do vay, gdp cac 6 danh gia theo tlng
I&p tinh trung binh TAGTB va so sanh vdéi gia tri
qua anh; két qua c6 S% = 6,6%. Nhu vay, sl dung
phudng phéap 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 co s phan loai anh, chuyén sang dang
vector va tinh toan trudng di liéu TAGTB theo I6p
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bang mé hinh 3 16p, lap dugc ban dé phan khéi riing
theo sinh khéi (hinh 1) va cd sG di liéu sinh khoi
cho tung I6p trong ArcGIS.

Phén tich héi quy gila sinh khéi ring vdi gia tri
cua anh SPOT-5

BAN DO PHAN CAP SINH KHOI RIFNG
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Hinh 1: ban dé sinh khéi rung gidi doan to dnh SPOT-5
theo phuong phdp phan loai phi giam dinh

Phuong phap nay dua trén cd s phat hién maoi
quan hé gitia gia tri sinh khai trén mat dat (TAGTB)
véi gia tri anh theo pixel clla cac band anh. Trén
cG s mdi quan hé dé lap dugc ban dod sinh khéi va
phan cép sinh khai.

Phan tich héi quy TAGTB (t&n/ha) = f (bandi), vGi
bandi gia tri cla cac kénh anh i. Két qua tim dudgc
bi€n s6 B4 (gia tri DN clia band 4 clia &nh SPOT-5)
c6 quan hé tét nhat véi TAGTB.

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

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

Phan mém Erdas dudc ap dung dé tao &nh theo
sinh khoi riing. S dung chiic nang Moddeler cla
Erdas dé tao lap &nh TAGTB trén cd s mé hinh da
l&p (6) theo hinh 2 va 3.

TU két qua anh véi pixel da dugc gan gia tri sinh
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Hinh 2: 14p mé hinh tao dnh
sinh khéi rung trong Erdas

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

khoi, ti€n hanh gop cac pixel thanh 3 cép sinh khoi
trong ArcGIS thdng qua chtic nang phan tich khong
gian. Banh gia bién déng trung binh gilia TAGTB
thuc t&€ & cac 6 mau véi udc lugng trén anh theo
cdp sinh khéi, cho két qua co su bi€n dong kha I6n,
S% = 46,7%, c6 nghia do tin cay chi dat dugc &
muc 53,3% khi udc lugng tu &nh theo phucong phap
nay.

Phan loai anh c6 giam dinh dé phan chia rung
theo céap sinh khoi

Phudng phap nay thudng ap dung cho viéc phan
chia cac trang thai rting, khoi rting trén anh. Su
khac biét 3 day la phan chia riing thanh cac khoi vé
sinh khéi trén mat dat cla thuc vat than gb. Tu 61
6 diéu tra, xac dinh dugc TAGTB (tdn/ha) cho mbi
0, tinh bi€én dong trong do tin cay P = 95% va chia
thanh 3 cép (cdp 1: sinh khoi thdp nam G phia trai
cla uéc lugng 95%; cdp 2: trung binh ndm trong
pham vi uéc lugng 95% va cép 3: sinh khdi cao nam
& phia phai cla udc lugng 95%) (bang 1).

Béang 1: phén cdp TAGTB

i ] TAGTB (tan/ha)
Cap sinh khoi Min Max
1 72 198
2 198 248
3 248 664

Dua trén toa dd 41 6 mau da dugc phan chia
theo cac cép sinh khéi, tao 1ap cac vung mau ROI
dai dién cho tiing cdp. SU dung thuat toan phan loai
Maximum likelihood dé phan thanh 3 cap sinh khéi
trén anh trong hinh 4. S dung 20 & mau doc lap
khéng tham gia phan loai dé kiém dinh k&t qua phan
loai. K&t qua cho thay, do tin cay cla phudng phap
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Hinh 4: anh SPOT-5

dugc phéan loai giam

dinh thanh 3 cdp sinh
khoi

phan loai &nh c6 giam dinh theo cap sinh khai la rat
thap. DO tin cay toan bd chi dat dugc 29,41%.

Téng két lai k&t qua thr nghiém ba phuong phap
dugc st dung phan loai &nh SPOT-5 dé uéc tinh
sinh khai rting phan trén mat dat cho thay: phuong
phap phan loai phi giam dinh va thiét 1ap mo hinh
quan hé TAGTB = f (class_Id) c6 d6 tin cay tu 72
dén 93%; phuong phap thiét 1ap héi quy TAGTB = f
(DN) dat do tin cay la 53%; phuong phap phan loai
c6 giam dinh theo cép sinh khoi TAGTB dat do tin
cay 1a 29%.

Nhu vay, phuong phéap phan loai phi giam dinh
va thiét 1ap quan hé gilia sinh khéi véi ma so cac I16p
td ra hiéu qua nhét, dong thdi n6 lai kha don gian,
nén dé nghj ting dung phudng phap nay trong phan
loai &nh vé tinh SPOT-5 va udc lugng sinh khéi,
carbon rung.

Ung dung GIS trong quén ly, giam sat sinh khoi
va carbon rung

Chuic nang cta GIS trong quan ly tai nguyén
riing ndi chung va quan ly carbon riing néi riéng tap
trung vao quan ly, cap nhat va bao céao két qua di
liéu s& bao gébm ban dé, dii liéu bién déng trii lugng,
sinh khai, carbon ruing. Bong thdi GIS c6 chiic nang
phan tich, lién két cac trudng di liéu bang mé hinh
toan, do d6 cé thé van dung dé quan ly mot cach hé
théng su thay déi cac gia tri tai nguyén, ma cu thé &
day la su bién ddng cac bé chua carbon rung.

Trén co s& di liéu dau vao tu két qua phan tich
anh vé tinh SPOT-5 theo phudng phap phi giam
dinh, trong d6é phan chia rung thanh 3 I6p va udc
tinh dugc gia tri trung binh sinh khoi TAGTB cla
méi 16p; st dung md hinh sinh trdc lam phan véi
bién doc lap TAGTB, udc lugng dugc cac gia tri
sinh khéi va carbon clia cac bé chia khac va téng

NGHIEN CUU - TRRO PO

chung cho 1am phan trong phan mém ArcGIS.

Cac m6 hinh sinh tric udc tinh sinh khdi, carbon
lam phan (Bao Huy va cong su 2012):

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

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

+ Téng carbon clia cay ring 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 méat dat
TBGTC:

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

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

+ Téng lugng carbon tich lily trong cay g6 trén va
dudi mat dat: TTC_tan_ha = TAGTC + TBGTC

Tu dé tinh dugc téng sinh kh&i va carbon
TTBclass va TTCclass theo tung I6p trén co sé dién
tich clla moi I6p da dugc phan loai trén anh:

TTBclass (t4n) = TTB_tan_ha * Dién tich class

TTCclass (t&n) = TTC_tan_ha * Dién tich class

Cudi cung, lugng CO, hép thu § tiing thai diém
cla tung I6p sé la TCO,class (tdn) = TTCclass
(t4n)*3,67.

K&t qua tinh dudc toan bd di liéu sinh khéi va
carbon trong khu vuyc gidm sat cung véi no la bén
do6 phan cép sinh khai, carbon riing trong ArcGIS &
hinh 5 va 6.

- )
) Atbutescf 3 cass TAGTE ‘ ll ‘ I | @ﬁﬂ_ﬂ
FID| Shape* | Classd | Ava_ba | TAGTE _ha | TOGTELfa | TAGTC_Lfa | TBGTC_Lha | TTB.Lha | TIC.Lha | TIB.Cit | TTC ot | 0% CaT
0| Polygon 1] 128894 1 y-3 &8 1 €3 u% 2616548 1211604 4446587
1| Polygon 2| 24832 20 A % 13 n m 5047802 27162368 10137891

2 oy 3 ] b [ W W m| | amE| ] ) |

Remvd:ﬂ ﬂ’_ﬂjﬂ Show; Ww Records (0 outof 3 Selected) Options
S— = —

Hinh 5: co sd di liéu, sinh khéi, carbon va CO, hdp thu
trong khu vuc nghién ciu dugc quén ly trong phdn mém ArcGIS

Lugng CO, hap thu hodc phat thai do mat riing
theo thGi gian dugc tinh toan theo phucong phap
Diference stock method (IPCC, 2006), tic la so
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BAN BO SINH KHOI VA CARBON RIFNG
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Hinh 6: ban dé phan cap carbon riing khu viuc nghién ciiu

sanh lugng CO, clia khu vuc & hai thai diém giam
sat:

ACy = Gy~ Gy (10)
-

Trong dé: AC_: thay ddi sinh khdi, carbon, CO,
riing; C,: sinh khoi, carbon, CO, & thdi diém 1 hoac
2; t: thdi diém do tinh.

Sinh khéi & thai diém sau dudc cap nhat théng
qua phan loai anh vé tinh bang phuong phap phi
giam dinh; sau do6 chicéap nhattruéng dii liéu TAGTB
trong ArcGIS thi toan bd cd sé di liéu sé dugc
ty déng tinh toan lai theo cac md hinh allometric
equations va cho biét gia tri sinh khéi, carbon va
CO, & ky giam sat sau, tu do6 tinh dudc lugng hédp
thu hodc phat thai CO, trong quan ly rung.

Két ludn

Anh vé tinh SPOT-5 da dugc s dung dé thi
nghiém udc tinh sinh khéi va carbon rting cla thuc
vat than gb trén mat dat theo 3 phuong phéap: i)
Phuong phap phan loai &nh phi giam dinh va lap
quan hé gitia sinh khoi v6i ma sé céac I16p phan loai;
i) Phudng phap phan tich héi quy gilia sinh khoi
riing véi gia tri &nh (DN) va iii) Phuong phap phan
loai &nh c6 giam dinh dé phan chia khéi riing theo
cép sinh khéi. K&t qua cho thay: dé uéc tinh sinh
khai cla thuc vat than gb trén mat dat (TAGTB)
thong qua &nh vé tinh SPOT-5, phudng phap phan
loai anh phi giam dinh va thiét 1ap mo6 hinh quan
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hé TAGTB = f (class_Id) c6 do tin cay tu 72-93%;
phudng phap thiét 1ap hoi quy TAGTB = f (DN) dat
dé tin cay la 53%; va phuaong phap phan loai cé
giam dinh theo cap sinh khdi TAGTB dat do tin cay
la 29%. Nhu vay, phudng phap phéan loai phi giam
dinh va thiét lap quan hé gitia sinh khoi v6i ma so
tting I6p té ra hiéu qua nhat, dong thdi no lai kha
dan gian, nén dé nghi ing dung phucdng phap nay
trong phan loai anh vé tinh va udc lugng sinh khai,
carbon rung.

Ph&i hop két qua phan loai sinh khoi riing trén
anh va cac mé hinh sinh trédc uéc lugng sinh khai
va carbon 1am phan trong hé théng GIS sé giam sat
dugc CO, hap thu hodc phat thai trong quan Iy riing
theo thdi gian =
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