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Tom tat: 
Nghien cdu nay md ta li^m nang dng dung 

anh ve nnh de udc luong trir luong lam phan cho 
cac trang ihai rdng tu nhien la rdng thudng xanh 
d huyen Tuy Due linh Dak Ndng bSng cac thuat 
loan dia thong ke, Nghien cdu da chd nghiem 
udc luong trir lugng cho tung khdi trang thai vdi 
cac loai du lieu anh khac nhau nhu anh SPOT 5. 
anh thanh ph^n chinh PCA va anh chi so thyc vat 
NDVI Sd dung cac dir lieu ddc lap vdi cac tieu chi 
sai so trung phuong de so sanh Ket qua da chi 
ra phuang phap Regression kriging - RK ndi suy 
tirng irang thai lam phan vdi anh chi so thyc vat 
NDVI cho ket qua tot nhat so vdi cac thd nghiem 
khac vdl sai so tuyet d6i RMSE= 35.59mMia va 
RMSE% = 17.98% 

Tu khoa: Anh ve tmh SPOT 5, tru luang, dia 
thong ke, sai sd trung phuang 

1. DAT VAN D^ 

Udc luong nhan i6 dieu tra bao gom tru luong 
va xay dung ban do tai nguyen rdng la mdt 
trong nhung cdng viec khdng the thieu trong cac 
chuang trinh dieu tra rung. Day chinh la co sd de 
dmh luong duoc gia tn cua tai nguyen rimg 

De udc luong tru luang lam phSn, nhidu 
nghien cdu da xay dung md hinh quan he gma 
gin tn anh (DN-Digital Number) va tru luong da 
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duac dieu tra tren thuc dia Md hinh khdng gian 
va phi khdng gian thudng dugc su dung de udc 
lucmg nhan td dieu tra rdng ke ca trir lugng cho 
Iam phan. Nhieu nghien cdu da sd dung phuang 
phap hoi quy tuyen tinh va phi tuyen tfnh de tinh 
toan (Cohen va cong su, 2003; Fransson va cdng 
su, 2004, Rahman, 2004), gan day phuong ph^p 
phi tham so K-nearest neighbor cung chiing tfi 
htru hieu trong udc luang cac nhan to dieu tra 
rung (Tokola va cong su, 1996, Tomppo va c^ng 
su, 1999, 2 0 0 1 . Holmstrdm va Fransson, 2003; 
Makela and Pekkarinen, 2004; Kurzer, 2008, 
Thesler va cdng su, 2008) Phuang phap dia 
thong ke cting da duoc sd dung va mang lai ket 
qua hua hen (Tuominen va cong sy, 2003, Waller-
man, 2003, Meng va cdng su, 2009; Nguyin Thi 
Thanh Huong, 2011 . 2014), 

Phan xa pho vdi tdng loai idp phu mat dat cho 
thay cd su khac nhau do su tuong tac giiia bdc 
xa dien tu va vat the . Theo dd kha nang ph^n xa 
cua thuc vat khac nhau phu thupc vao nhieu yeu 
to trong dd cd mdc dp che phii cua cac tang tan 
rdng, trii luong rdng, loai cay va mat dd rdng. 
Dieu nay cho phep vidn tham co the xac dmh 
hoac phan tich tham phu thdng qua do lucmg 
phan xa pho Sd do nay duoc luu trii tren anh 
dang ludi theo cdt va hang theo cac cap dd xam 
khac nhau tren tirng kenh phd hay cdn goi la gici 
tn do sang (bright value). Theo do tuang ung vdi 
mdl gia tri hoac nhdm gia tri cap do xam ciia cac 



J 
kenh pho thi cd cac muc giii tri khac nhau cua 
mpt loiji thuoc tinh niio dd cua rung. Day chi'nh 
la Cd sd de phan tich mdi quan he t i lm nang giua 
Chung trong nghien ciru nay. 

Nghien cuu niiy dugc thuc hien tai ciSc khu 
rtmg lii rong thudng xanh d huyen Tuy Ddc, tlnh 
Dak Ndng. Khu vuc nghien cuu nam d vi do b i c td 
1 l°5g- den i z o i e ' vii kinh do dong tu 107"13- den 
10?»28- vdi dien tich khoang 500km' (20x25km). 
Rimg lii ning thudng xanh nhiet ddi chidm uu 
the d t h u vuc nay, tuy nhien da qua tiic dong cua 
con ngudi d cac d p dd khiic nhau, hlnh thilnh cac 
trang thiii t ru lugng gd khiic biet 

2. Oii UEU, PHJN MEM VA PHUDNG PHJP 
a. Da lieu vd phan tnem 

Du lieu lien quan dUdc thu thap trdng nghien 
cuu nay bao gdm Cac loai ban dd sd lien quan 
den khu vuc nghien cuu nhu. Ban dd dia hinh 
song sudi. dudng giao thong, biin dd sd dung dit,' 
ban do hien trang rimg 

Anh ve tmh SPOT 5 thu niim 2012 da dUdc xu 
ly orthorectiilcation va bleu chinh dia hinh. 

Ph in m l m dUdc su dung trong quii trinh phan 
rich va xu ly du lieu bao gdra. ENVI version 4 7 
duoc dung d l xu ly iinh ve tinh. ArcGIS duoc su 
dung de phiit m e n co sft du lieu vii phan tich 
khdng gian Dac biet chuong trinh Gstat dudc 
Ihiet ke bdi Pebesraa (2005) ddng val trd quan 
trong trong phiin lich dia t h ing ke Trong nghien 
cuu nay su dung Gstat chay trong moi trdong 
cua R de phan tich dia thdng ke. 

b.Phan hgi rimg shimh cdc khii trang thai luang 
do, dong nha, 

Nghien cdu da si, dung ki t hdp 2 phUdng 
phap phan loa, cd k,dm dlnh vii khdng kidm dinh 
de phan chia rimg thanh cac khdi ddng n h i t ddng 
thd, loa, bd nhtrng d,en tich khong phiil rung xen 
lan trong khu vuc nghien cuu Ngoiii ra nghien 
cuu con su dung Ciic du lieu cd s i n nhu ban dd su 
dung diii. biin dd hien trang rung de phuc vu cho 
viec phiin khdi rimg (siralification) 

Dua iren anh da dUdc phan khdi rung, ndn 
hanh rut mau de thu thap sd liiiu tren thuc dia 
Sd krdng 6 mau tuy Ihudc viio radl trang thii, rung 
(theo quy dinh cda bd NN & PTNT) vii diim biio 
tinh dai dien cho rung [rang thii, Tdng sd cd 90 
0 n,au duoc thu ihap i,-en thuc dia. trong dd cd 
29 o mau Ihudc trang thiii rung ngheo 32 d m i u 
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thuoc trang thiii r img trung binh vi, 29 d m i u 
thuoc trang tha, rung g,au. 

c. Biiu tra thu ihap da lieu ihife dia 
Hinh dang vi, kich thuoc d m i u phu thuoc vao 

mat do phan bo cua cay rung vi, kieu rung Nghien 
cuu nay da su dung d m i u hinh trdn ddng tara vdi 
cac biin kinh l l n lunt la 1.00m, 5.64m, ]2 .62m, 
1?-S4m nhu thtet kd cua Biio Huy (2010) de thu 
thap so lieu didu tra. Trong 6 m j u tidn himh do 
H va D^ ^ cay. 

90 d raau da dudc d i lu tra triln thuc dia vdi 
thiet ke d nhu da dd cap Vi tri t rung tiim cua d 
duoc thu thap b i n g GPS Gaimin CSX 62. Tuong 
ung voi biin kinh cua d mau, giii t n trung binh 
cda pixel (digital numher) cua ciic band SPOT 5 
va Ciic iinh phan tich nhu NDVI, PCA cung dUdc 
tinh toan. 

Tru luong Bra p h i n duoc tinh dua tren the 
tich cay (V) trong 6 m i u vii dien tich lara p h i n 
The tich cay dUdc tinh dua van 2 nhan to H va 
D1.3 vdi mo hinh da dudc thiet lap bfti Nguyin 
Thl Thanh Hudng (201 ]) Tu thd tich cay xiic dinh 
tru luong cho tung 6 m i u va quy ra don yi la ha 

Cdng thuc tinh the tich V duoc the hien nhu 
sau; 

Ln(V) = - 1 0 0 0 9 4 + 1 0 6 5 S 9 - L n ( D )-I-
193331-Ln lH) (1) " 

Vdl R2 = 0 982; P< 0 

d. Phan tich dia thing ke de udc ludng na luang 
ldm phan 

Tiep can thong ke duoc si, dung de phan tich 
du heu khong g,an goi lil phUdng phiip dia t h i n g 
ke PhUdng phap nay diinh g,iS su tudng tu hoac li, 
khac b,et g,ua ciic b,en sd dua tren su phu thuoc 
khong gian d nhung vi tri khiic nhau Td dd cd the 
su dung thdng tin nay cho viec noi suy ngoai suy 
hoac md phdng Phuong phiip nay giii dinh r i n g 
cac doi tuong gan gui v l mat khong gian thi cd 
khuynh hudng gan gidng nhau hdn so vdi ciSc dd, 
tdong xa hem 

Phan tich su khiic biet khong gian vi, thude 
tmh vanogram li, budc guan trgng trong phiin 
I,ch d,a thdng t e Dua viio var.ogram, ciic md hinh 
semrvanogram thuc nghiem se duoc tao ra vi, 
dugc mo phdng vd, mdt sd md hinh Iy thuyl t nhu 
Sphencal, Exponenhal. Bessel. Lin, . (McBramey 
and Webster, 1986) dd lua chon mo hinh phu hdp 
nhat ^Cac treu chu in sal sd trung phuong (RMSE) 
sa, so trung binh (ME) vi, do lech chu in n u n g 
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phuang (MSDR) duac sd dung de lua chon md 
hinh semivariogram. 

Tren co sd da chpn dugc md hinh ly thuyet 
phil hop nhat, tien hanh sd dung thuat toan ndi 
suy Ordinary kriging (OK),Universal krigmg (UK), 
Regression-kriging (RK), Cokriging (CoK), de udc 
luang trir luong lam phan, Phuong phap duac 
trinh bay tdm tat nhu sau; 

i) Variogram (ham cau true) 
Variogram duoc dinh nghia nhu la mgt nda ky 

vong loan cua bien ngau nhien 
[Z(x_)-Z(x ^J)^ nghia la 

Variogram thyc nghiem sd dung de xac dinh 
tuong quan khdng gian cua cac bien sd, nd dugc 
xac dinh bdi cdng thdc sau 

''^''^=^zr=if^f^'^-^t^'^'''i'(3) 
Trong do x̂  la so lieu ve vi tri. Z(x) la gia tri 

cua mdt loai thuoc tinh tai vi tri xi, N la so lucmg 
cac cap dii: lieu d mdt khoang each nao dd theo 
vecto khoang each h 

ii) Knging 

Ordinary kriging (OK) and univeral knging 
OK cung tuong tu nhu hoi quy tuyin tinh da 

bien nhung cd mdt vai diem khac biet quan trong 
Md hinh OK duoc bieu didn d Cdng Ihdc (4). Trong 
^° "^..y (^o' '^ 9'^ "̂"1 ndi suy d vi tri s^. Z(ŝ ) la gia 
in mSu d VI tri do, va Q la trpng so duoc hn dinh 
cho moi gia tri m i u Universal knging thudng ap 
dung khi cd moi quan he theo xu hudng (trend) 
ton lai Trong md hinh UK ham da ihuc thudng 
duoc sd dung de md la cho UK Md hinh UK cung 
tuong tu nhu phuong trinh (3) de phan lich xu 
hudng trong loan khu vuc nghien cdu 

2o*(so) = 2[ l^ '" iZ(s , )w(4) 
ill) Regression krigmg (RK) 
Regression-krigmg (RK) la mdi dang cua Uni­

versal knging, la phuong phap tich hop giua 2 
phuang phap hoi quy luyen linh don bien va da 
bien vdl krigmg (Goovaens, 1997, McBratney va 
cdng su. 2000, Odeh va cdng su, 1995) Trong 
RK, su khdng chic ch^n ciia mo hinh duac bieu 
dien bdi residuals Viec udc iuong duoc kdt hop 
giila 2 phan i) udc lugng thu duoc tu viec phan 
lich hdi quy bien sd chinh yeu vdi bidn so phu t rg 
1!) phan chenh lech residuals dugc udc iuong tu 
OK Nhirng udc luang nay duoc ihuc hien rieng 
re Cdng ihuc cda Regression Knging duoc linh 
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nhu sau. 
Zrfc(^o)= SLo«k'?fcC^o)+If=lttl(-eC5i) (5) 

Trong dd (Ô  la t rpng so kriging dugc xac dinh 
bdi su phu thupc khong gian cda residual; 
e(s) la residual d vi tri s . 

iv) Cokriging (CoK) 
CoK la mdt phan m d rgng cua Kriging, day la 

phucmg phap sd dung mdt hoac nhieu bien duac 
quan tam de udc tinh gia tri can ndi suy. b ing 
each ket hgp khong chi mdi tuong quan khdng 
gian ma cdn cd moi tuang quan giua cac bien so 
Cac bien nay can phai so sanh, danh gia mdc dd 
tuong quan vdi gia tri ndi suy de lua chpn bien 
phu hgp va dam bao cho tien trinh ndi suy. Thuat 
loan nay duac tinh theo cdng thdc sau. 

Trong do: A Gia t n mau cua bien sd chinh yeu; 
B̂  Gia tri mau cua bien so phu tra; to. Trpng so 
an dinh cho A, va SISiw, ^ 1; tp,: Trong so an dinh 
cho B, va £[Li(p| = 0 

e. Ddnh gid ket qud udc luang 

De danh gia kel qua udc lugng, chon ngau 
nhien 1/3 d mau ddc lap trong tdng so d m i u (6 
mau khdng tham gia vao qua trinh ndi suy) de 
lien hanh kiem tra so sanh vdi tru luong duoc udc 
tinh td mo hinh, Sd dung sai so t rung phuong 
(RMSE) de danh gia chat lugng md hinh nhu cong 
thiirc sau 

RMSE= J 2..'̂  2̂1 (y> 

Trong do RMSE la sai sd t rung phuang; X la 
gia tri trii luong dugc ndi suy; X' la gia tri tru 
lugng duoc thu thap tren thuc dia. n la d mau 
ditng de danh gia 

3. KET QUA NGHIEN CIJfUVA THAO LUAN 
a. Phdn chia rieng thdnh cdc khoi dong nhat 
Rdng dugc chia lam 3 khoi, so sanh vdi dir li?u 

dieu tra thuc td nhan thay Idp 1 (classl) tuong 
duong vdi trang thai rung ngheo, Idp 2 (class 2) 
tuong duong vdi trang thai rdng t rung binh va Idp 
3 [class 3) tuang duong vdi trang thai rdng giau 
Dac diem t rung binh cua cac nhan to dieu tra cua 
cac ldp trang thai duoc md ta trong bang 1 Tru 
lugng d mau tren 3 trang thai cung da duoc kiem 
tra dang chuan su dung 2 lieu chi thong ke la dp 
nhpn chuan va dd lech chuan (Standard Skew-
ness va Standard Kurtosis) Ca 2 tieu chi nay deu 
nam trong pham vi td - 2 den + 2 cd nghia tru 



lugng d mau duoc thu thap tren ciic trang thai cd 
phan bo chuan tile la s6 lUdng raiu didu tra da du 
dai dien cho ciic inang thiii 

Kgoal ra de xem xet cd su khac biet giua ba ldp 
trang thii, hay khdng, ngh,en cuu da tidn hanh 
so sanh su sa, khiic g,ua t rung blnh cua ciic d 
mau d ba trang thiir vol nhau, su dung tieu chuan 
t_lest de danh giii Kdt qua cho thdy phuong sai 
(P (T<- t ) two-tail) giua Ciic cap trang thai deu 
nhd hon 0,05 nen Ciic raiu cd sai di rd Nhu vay 
Ciic 6 mau d mdi trang thai duoc phan biet rd 
rang. 

Bdng I. Mgt so dac diem cua cdc trgng Ihd, rimg 

BQ: binh qudn; G: lii, diin ngang; U: Tru luang 
lam phan 

b. Kel qud phdn lich dia thong ke 
Viec udc lUdng tru ludng rung dudc thuc hien 

Vdl 62 o mau chon ngau nhien trong tdng sd 90 6 
mau Cac mo hlnh semivariogram duoc xay dung 
tren tru luong cua tung ldp trang thiil vii toan 
lam phan Venograms duoc sd dung dd phan 
tich khong gian diic didm bd mat cua tru luong 
rung. Mo hinh duoc xiiy dung tu cac giii tri vario­
gram khong theo xu hudng (no trend) va theo xu 
hUdng (trend), tuy vay kdt gua cho t h i y Ichdng cd 
xu huong rd rang trong loan bd khu vuc nghien 
cuu. Mo hinh semivanograra dUdc tao ra dua viio 
dam may variogram. Cac md hlnh ly thuydt duoc 
su dung bao gom Exponential, Gaussian Penta-
sphencal, circular, Sphencal, Hole va Bessel Kdt 
qua so sanh cho thdy mo hlnh Exponential duoc 
su dung de du doiin khdng gian cho du lieu toim 
lam phan vii class2. mo hinh Pentasphencal iip 
dung cho classl vi, md hinh Hole cho class3 lii 
phu hop nhat 

c. Bank gid udc lugng na luang bing cdc thudt 
loan aia thong ke 

Tien hiinh diinh giii ciic phuong thuc ndi suy 
truoc bang Ciich ndi suy cho 28 6 m i u dung dd 
danh giii biing 62 d mju dung dd dd udc luong 
Cong viec nay nhiim lua chon ra phuong thuc cd 
do chmh xac cao nhat Tu dd se udc ludng cho 
loan bo lam phan Su dung RMSE dd diinh giii 
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ket qua xem biing 2 

Bdrtg 2. Bdnh gui kit qud ddnh gid ngi suy 

Ket qua tren cho t h i y thuat tOiin CoK khdng 
the iip dung trong tung ldp trang that (the hien 
bang ky tu ••#-) ma chi cd thd iip dung chung 
cho toan lam p h i n Trong h i u hdt ciic trudng hdp 
viec ndi suy cho toan Iam p h i n ddu cho kdt quii 
chinh xac thap. vi hau hdt RMSE ddu cao. Ngugc 
lai class 1 (rung nghdo) cho kdt gua cao nhdt so 
vo, Ciic ldp cdn la,, theo sau li, kdt qua kdt hop cac 
class dii duoc no, suy da cd cii, thten hdn sd vd, 
cac Idp con lai (classl, class2, vi, toim lam ph in) 
Trong cac thuat toiin dugc thd nghiera tren ciic 
loa, anh khac nhau, thuat tOiin RK vd, iinh NDVI 
cho ket gua cd g a tr, sai sd be n h i t vdi RMSE = 
35 59m3/ha Mac du mo hlnh OK cho RMSE nhd 
nhat nhung thuat loan niiy khong duoc lua chon 
de uoc luong vi nd chi dua vao v| tri khdng gian 
dia ly ma khdng lien quan den ciic gia tn anh 
hon nua pham vi no, suy cua nd chi n i m liin can 
o vung l̂ ay mau. Do vay thuat toiin RK da dUdc su 
dung de udc ludng tru luong cho toim lam p h i n 
tu anh NDVI 

Danh g,a ch i t iuong udc luong tru lUdng dudc 
thuc h,en dua tren heu trd luong ndi suy vdi du 
lieu dieu tra tru luong tuong dng tren thuc dia 
cua moi trang thai bang RMSE vii RMSE% Kdt 
qua xem biing 3 

Bang 3. Bdnh gii kit qui udc lugng tru lugng 

_ So sanh kiJt quiS dat duoc vdi ngh.en cdu 
cua Nguyen Th, Thanh Hudng (2011) chd thdy 
nghten cuu ni,y da ciSi thien dang kd dd chinh 
xac udc lugng Trong kh, ngbriin cuu Irudc chi 
ra ket quii udc luong tdt nh i t la su dung phuong 
phap RK vo, su cd miit cua cii 4 kenh iinh SPOT 5 
de uoc ludng cho toim bo lam p h i n vd, RMSE = 
73mVha vi, RMSE% li, 35 440/0. kdt qua nay da, 
RMSE- 35 59ra-rt,a vdl RMSE% = 1 7 93% D,eu 
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nay cho thay viec phan rdng thanh cac khdi rrang 
thai tuang ddng va udc luong rieng biei cho tirng 
khdi da cai thien ro ret do chinh xac udc luang. 
Dong then ket qua nghien cdu nay cung cho rhay 
anh chi s6 thyc vat NDVI da cho ket qua ngi suy 
CO do chinh xac cao nhat Dieu nay cho thay viec 
udc Iuong thdng ke khong gian cho cac ddi tuong 
tuang doi ddng nhat da cho ket qua bira hen. 

Trong udc luang theo phuang phap dia thdng 
ke, ngoai viec phan tich mdi quan he giiia gia tn 
do sang va nhan td dieu tra thi vi tri khong gian 
cung la nhan to quan trong trong qua trinh udc 
luong.Trong khi do vi dieu kien khd khan ve dia 
hinh cung nhu thdi gian, cac d mau cung khdng 
the bo tri rai deu trong loan khu vuc dong ihdi so 
luong 6 mau cdn kha nhd (long sd cd 90 6 trong 
loan khu vuc) Do vay viec udc luong theo khoang 
each khdng gian cung cd the bi anh hudng bdi ly 
do nay 

Chat luong anh vdi do phan giai khdng gian 
d mdc trung blnh (1 pc<el cd kich ihudc lOxlOm 
tuong dng vdi lOOm'̂  d thuc dia) ciing cd the la 
mdt nguyen nhan dan den sai so. 

Vl tri tga do 6 m i u cung cd the la nguyen nhan 
d in den sai sd. chSng ban do kha nang han che 
khi thu nhan ve tmh cua GPS trong rimg dan den 
mgt so d mau cd the sai lech so vdi thuc td, Vi vay 
gia tn cac pixel dugc trich tren anh de phan tich 
cb the bl sai lech 

Dua vao ket qua danh gia phuong thdc ndi suy 
neu tren va cac gia tri anh cua tdng trang thai, 
uen hanh udc lugng tru luong cda loan lam phan 
cd duoc bd du lieu so ve trtr luang cua cac diem 
anh [ung vdi lOOm^ ngoai thuc dia) Bd du lieu so 
nay duoc chuyen vao phin mem ArcGIS de thanh 
lap ban do tru luang cho lung trang thai va loan 
lam phan 

4. K ^ LUAN VA KIEN NGH! 
a. Ket lugn 

Hien nay viec xac dinh try luong rung dya vao 
anh ve tinh da duac nghien ciru kha nhieu tren 
the gidi doi vdi rirng la kim hoac rdng trong la 
cac kieu rung dien hinh d viing dn ddi bang cac 
phuong phap khac nhau, tuy nhien cac nghien 
ciru do lai CO ral it d rirng nhiet ddi nhat la rdng 
hdn loai d Viet Nam Viec tim kiem moi quan he 
gida gia in phan xa pho cua anh ve tmh va tru 
luong rirng trong nghien cdu nay cd the la tigm 
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nang ap dung trong cau true rdng phdc tap n h a 
doi vdi rung la rgng thudng xanh nhiet dea vdng 
Tay Nguyen, Viet Nam. 

Mac du dia thong ke la mot phuang phap tiem 
nang trong udc luong trCr luong rdng de giam 
chl phi. thdi gian cung nhu nhan vat luc, nhung 
dd chinh xac thu dugc trong nghien CUTJ nay chi 
dat d mdc tuong doi vdi RMSE^ 35,59m^/ha vdi 
RMSE% = 17 98%. VI vay, nghien cdu nay chi co 
the ap dung trong t rudng hgp dieu tra rdng long 
the de cung cap dQ lieu cd tinh chat dinh hudng 

b. Khuyen nghj 

Nghien cdu ve moi tuang quan giua knh ve 
tinh vdl t ru luong rung dua vao phucmg phap hoi 
quy regression-krigmg da cho ket qua cd sai so 
t rung phuang kha thap (± 35,59m^/ha) nen kha 
nang dng dung cua md hinh vao thuc te la tuang 
doi, tuy nhien, cung can nghien cuu them cac 
phuang phap khac de tim hieu moi tuong quan 
gitra anh ve tmh vcd t ru lugng rdng Ngoai ra viec 
sd dung anh ve tinh co nhieu band pho hon hoac 
dd phan giai cao hon cung nhu thiet ke 6 mau 
cung can dugc de cap cho cac thd nghiem khac-
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Summary 
This study descnbes potential method to esti­

mate stand volume using SP0T5 data for the nat­
ural evergreen broad-leaved forest in Tliy Due 
District, Dak Nong Province by geotatistics algo­
rithms. The study were tested with various im­
age of SPOT 5 images, principle component PCA 
and normalized difference vegetation index NDVI 
for forest strata. The independent field data w/as 
then used to validate the resulls using Root Iv^ean 
Squared Error (RMSEs) as the cri tena of accuracy 
assessment The result show Regression Knging 
method applied for the NDVI presented as the 
best choice in this case compared to others with 
RMSE =± 35.59m^/ha and RMSE%= 17.98% 

Key words: SPOT 5 Remote sensing, stand vol­
ume, geostatistics, RMSE 
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