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BANG ANH VE TINH SPOT S
TAI HUYEN TUY BUC, TiINH DAK NONG

Tom tat:

Kghién oy ndy md 13 ném nang Ung dung
anh ve tinh é usc luong tri luong 1am phin cho
cac trang tha rirag tu nhién 1 1éng thudng xanh
& hayén Tuy Bric tinh Dak Néng hing cac thult
todn dia théng ké. Nghién ciu da thi nghism
udc luong trit lugng cho timg khéi trang thas véi
céc loai dir &y dnh khide nhau ehu dnh SPOT b,
&nh thanh phén chinh PCA vA 4nh chi sé thuc var
NDVI Sif dung cdc dir lidu ddc lap vén cac 1iéu ch1
sai s trung phuong dé so sanh Két qua ca
ra phuang phdp Regression kniging - RK néi suy
ing trang thé: 1am phén vdi anh chi s6 thuc vat
NDVI cha két qua tdt nhdt so var cac thi ughuém
khac vé sar s6 wuyét dbt RMSE= 35 59m° /ha va
RMSE% = 17.98%

Tit khda: Anh vé tinh 5POT 5, trir luang, dia
théng ke, sa1 sé trung phuong

1.DiT vin ot

Usdc luang nhan th didu rra bao gom trd luong
va xay dung ban @b tal nguyén ring la mét
trong nhing cong viec khéng thé thidu trong cac
chueng trinh didu tra 1ing. Pay chinh la co sg dé
dinh ]Jung duac gia i cla tay nguyén rung

BE uge luong tri lvong 1am phan, nhidu
nghién ctu d xay dung mé hinh quan hé gida
9 tn anh (DN-Digital Number) va trip luong da
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duac didu tra trén thuc dia M6 hinh khﬁnq gian
va pht khoug g:an thutmg duge si dung dé wic
luang nhan 16 didu tra rung ké cd u lugng cho
1am pndn. Nhidu nghién cdu da sir dung phuong
phap hé1 quy tuyén Liuh va phi tuyén tinh d3 inh
an (Cohen va cdng su, 2003; Fransson va céng
su, 2004, Rahman, 2004), gin diy phuong phap
phi tham sb K-nearest neighbor cing chimg té
hitu hiéu trong ude luong cée nhan té didu tra
ring (Tokola va céng su, 1996, Tomppo va cong
su, 1888, 2001, Holmstrém va Fransson, 2003;
Makela and Pekkarinen, 2004; Kurzer, 2008,
Thesler v cdng sy, 2008) Phuong phap dia
théng ké cing da dudc si dung va marig la: két
qua hida hen (Tuorminen va odng sy, 2003, Waller-
man, 2003, Meng va cong sy, 2009; Nguyén Th:
Thanh Huong, 2031, 2014).

Phan x4 phd vdi tiog loar 6p phi mat dit cho
thdy o4 su khac phau do su tuogng tac gitra buc
xa dién tir va vat thé. Thec d6 kha ning phén x
cta thyuc vét khac nhau phu thuée vao nhidu yéu
th trong d6 ¢ muc db che phi ctia cée tAng tan
rung i luong ring, lodi cay v mat db rimg.
Bidu nay cho phép vién thém c6 thé xée dinh
hodic phén tch thdm phi théng qua do ludng
phan xa phé S3 do nay duoc luu trd trén anh
dang luét theo cét va hing theo cic cip do xam
khidc shau trén timg kénh phd hay con goi la qé
r1db sang (bright value). Theo d6 tuong tng vé
mbi gid tri hodc nhém gid tel cép a6 xdam cla céc




kénh phd thi cé cée mic gid tri khdc nhau cia
mét loai thuée tinh nao dé coa rimmg. Ddy chinh
1a co s& 48 phan tich méi quan hé uém néng gitra
ching trony nghién ciru nay.

Nghién ciru ndy duce thyc hién tai cdc khu
g ia réng thudng xanh & huyén Tuy Pue, tinh
Dak Néng. Khu vue nghién et nidm & vi a6 bic tir
11959" dén 12°16° va kinh do déng tir 107°13 dén
107°28" v4i dién tich khoadng 500km? (20x%25km).
Rung 14 réng thudng xanh nhidt dd chidm wu
thé & khu VUC Day, tuy nhién da qua tac ddng cha
©ON nguén & cac cdp dd khac nhau, hinh thanh cac
trang thdi tr lueng g6 khac bige

- A .
2. DU LIEV, PHAK MEM VA PHUONG PHAP

a. Dit lizu va phin mém

Dix fiu lién quan duoc thy thép trong nghién
clu nay bao gbm Cac loa ban dé sé hén quan
dén khu VUC ngbién cifu nhu. Ban db dia hioh,
sdng sudi, dudmg glao théng, ban d8 st dung dér,
ban db hién trang ring

Anh vé tnh SPOT 5 thy nam 2012 da duac xt
Iy orthorectification va hiéu chinh dia hinh.

Phan mém duoc sir dung trong qué trinh phan
tich va xir Iy dir hiéu bao gém. ENVI version 47
dugc dung dé xir I dnh vé& tnh. ArcGIS duge sir
dung dé phét tnén co sg dr héu va phan tich
kbdng gian Dic biét chuang trinh Gsear duac
thiét ké béi Pebesma {2005) ddéng va ro qguan
treng trong phén tich dia théng k& Trong nghién
cuu nay, s dung Gstat chay trong méi trudng
ctia R d¢ phan tich s théng ké.

b. Phén logi ring thank cac khdi trang théi ntomg
dbt dong nhir

Nghién ciu da su dung két hop 2 phuong
Phép phan loai ¢6 kidm dinh va khéng kidm dinh
@€ phan chua riing thanh cac khéi @3ng nhét déng
thi Ioai ba nhimg dién tich khéng phai rimng xen
1&n trong khu vuc nghién i Ngoar ra nghién
ctu cdn s dung cac dir lidu ¢6 sin nhu ban b s
dung dat, ban 44 hién trang rimg dé phuc vu cho
vi&c phan khéi ring (straufication)

Dya trén anh da duoc phén khé rung, uén
hanli rat mau a4 thu thap sé lidu trén thue dia
58 luang & méu thy thudc vao mé, Lrang that rimg
ftheo quy dinh clia b NN & PTNT) va dam bio
tinh dai dién cho ting trang thar Tdng s6 6 90
6 mau duoc thu thdp wén thue dia, trong dé ¢o
29 6 mau thudc trang thai ring ngh2o, 32 6 mau

thudc trang thai rimg trung binh va 28 & miu
thudc trang thé rimg giau.

c. Didu ra thu thip dit ligu thic dia

Hinh dang va kich thuéc 6 mia phu thude vao
mat 44 phan b clia céy riing va kudu rirng Nghién
clu nay 43 str dung 6 mau hinh tron déng tam vai
cac bén kinh 1an lugt 14 1.00m, 5.64m, 12.62m,
17.84m nhu thidt ké cla Bao Iluy (2010) @8 thu
thap s6 lidu didu tra, Trong 6 méu nén hanh do
HvaD, | céy. ‘

20 & miu €3 duac didu tra trén thue dia vén
thiét ké 6 nhu da dé cap Vi tri trung tm cia 6
duoc thu thap bing GPS Garmin CSX 62. Tuang
ung véi ban kinh cta & mau, gid try trung binh
clia pixel (digial number) cda cic band SPOT 5
va cée anh phén tich nou NDVI, PCA cing dugc
tinh todn

Tri¥ luong {am phin duoe tinh dia rén thé
tich cdy (V) trong 6 mau va didn tich 14m phin
Thé tich cdy dugc tinh dua vao 2 nhan t§ H va
D1.3 voi mé hinh da dugc thidl 18p b& Nauyén
Thi Thanh Huong (2011) Tir thd tich céy xdc dinh
trt luung cho timg & méu va quy ra don vi 13 ha.

€8ng thitc tinh thé tich V duoc thé hién nhu
sau:

Ln(V)=-10 €094 +1 OGSSB'LH(D‘ D+
183331° Ln(H) (1)

V& R2 = 0982 P< 0

d. Phan tich dia thing ké d uée ltgng it Tugng
lam phin

Tiép can théng ké duoc s dung dé phan tich
dir ligu khong gian gei 13 phuang phép dia thing
ké Phuong phap nay danh ga SU tuong tu hodc la
khac hidt gira cac biédn s dua trén su phuy thude
khang gian & nhing vi ti khac nhau Tir 46 g thé
sl dung théng un nay cho viéc n6i suy, ngoai suy
hodc mé phéng Phuong phap nay gia dinh rang
cic dé tuong gin gai vé mat khéng gian thi ¢
khuynh hudng gdn giéng nhau hon so ven cac dé:
tuong xa hon

Phin tich su khic bist khéng gian va thuac
tinh variogram 13 budc quan trong trong phan
tich dia théng ké Dira vio variogram, cic ms hinh
semuvariagram thuc nghiém sé duoe tao ra va
dunc md phéng var mét sé mé hinh i thuyét nhu
Spherical, Exponential, Ressel, Lin, . (McBratney
and Webster, 1986} dé lua chon mé& hinh phu hap
chét Cac tiéu chudn sai sé trung phirong (RMSE),
sal sd trung binh {ME) va dé léch chuin runyg
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phuang (MSDR) duoc st dung dé Tua chon md
hinh semivariogram.

Trén co sd da chon ducc mé hinh Iy thuyét
phil hop nhét, tién hanh st dung thuét tean nét
suy Ordinary kriging (OK), Unuversat kriging (CK),
Regression-kriging (RK),Cokriging (CoK). dé udc
luong triz hrong lam phdn. Phuong phép duoc
trinh bay tém tit nhu sau:

i) Variogram (ham céu triic)

Variogram duoc dinh nghia nhu 1a mér ada ky
vong todn clia bién ngiu nhién

[2(x)-2(x , )I* nghla la

¥R = 2E(20x) ~ Z(x,0p)) (D)

Varxogram thuc nghiém sa dung de xac dinh
tuong quan khéng gian ciia cac bién sé, no dugc
*8¢ dinh bdi cong thic sau

P = o > 12 - 260

Trong &4 FE] 56 lidu vé v; tri, Z(x) la gid i
clia mot loal thude tinh tai v1 trf w6, N 1 s luong
céc cap dr leu 6 mot khodng cich ndo dd theo
vecto khodng cach h

i) Knging

Ordinary kriging {OK) and uruveral kriging

OK clng tuong tu nhu hé1 quy tuyén tinh da
bién nhirng c6 mot vai didm khéc biét quan rrong
Mé hinh OK duos bidu didn & Cong thuc (4). Trong
aa Z, 5 (o 1a gia ur1 ndi suy & vi m Sg (s) la qid
L mau & v tri do, va o 13 wong s6 duug an dinh
cho méi gia tri mau Unwersal krging thudmg ap
dung &hi c6 mbi quan hé theo xu huéng (trend)
16n tar Trong md hinh UK ham da thie thudng
duoc sir dung dé md 14 cho UK Mb hinh UK ciing
tuang 1 ahu phuong trinh (3) &€ phan ich xu
hudng trong toan khu virc nghién curu

Zyulso) = Y W Z(s0w (4)

i) Regressxon knging (RK)

Regression-kriging (RK) 13 mat dang cta Uni-
versal kiging, 1a phuong phdp tich hup gidta 2
phuong phap hd quy tuyén tinh don bién va da
bién vén kniging (Goovaerts, 1997, McBratney va
cong su, 2000, Odeh va cfng su, 1995) Trong
RK, su khong chic chin cia mé binh duoe hidu
dién bdn residuals Viéc ude L g duoc két hop
yila 2 phan 1) uur iugng tu duoc i vlec phan
tich hOI quy bién 56 chinh veu vén bién sb pbu tro,
1) pnan chénh léch residuals duce wge luong tix
OK Nhing udc luong ray duoc thue hién riéng
ré Céng thic cua Regression Knging duuc tinh
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nhu sau.

27(50) = Tiog W Qo) + Ly e(s) (5

Trong d6 a la trong sé kriging dugc x4c dinh
bt su phu thudc khéng gian cla residual;
e(s}laresidual & vitris.

iv) Cokriging (CoK)

CoK 14 mét phdn md réng cia Kriging, diy 14
phuong phép st dung mét hode nhidu bidn duac
quan tadm dé udc tinh gia tri cdn néi suy, bang
cich két hop khong chi méi tuong quan l(hong
glan ma con co mdi tuong quan gilra cac bidn s§
Céc bitn nay cén phai so sanh, dénh gid muc @b
tuong quan véi gia tri nét suy dé lua chon bién
phil hop va ddm béo cho tién trinh ndi suy. Thuat
toan ndy dudc tinh theo cong thitc sau.

Teok(sa) = Y ikt y " o8 (8)

Trong do: A, Gia méu ca bién s6 chinh yeu
B, Gt tn miu cla bidn 6 phi tro; @. Trmg sb
&n dinh cho A, va EEye =~ 1 @ Trong sb &n dinh
choB, vaZl,¢ =0

e. Dink gid két qud woc luong

Pé danh gis k&L qud ude lugng, chon ngéu
nhién 1/3 6 méu déc 1ap trong 16ng sb 6 miu (&
miu khéng tham gia vac qud trinh néi suy) aé
uén banh kiém tra so sénh vén trir qung duac uée
tinh tir md hinh, S dung sai sb trung phucng
(RMSE} d# danh gia chit lugng md hinh nhu céng
thie sau

RMSE- )

Trong d6 RMSE la sa1 56 trung phuong; X 1a
gid tri trlt lvong duge ndi suy; X° 13 gia tri trir
lugny duoc thu thédp trén thuc dia, n 1a 6 miu
diing & danh g1a

£ : . Y i 2
3. KET QUA NGHIEN CUfU YA THAD LUAN

a. Phdn chia ritng thanh céc khoi dong nhit

Rung duge chua 3m 3 khél, se sanh véi dar lidu
didu tra thuc 6 nhan thiy 16p 1 (class1) tuong
duong véi trang thai ring nghéo. 1p 2 (class 2)
tunng duang véi trang thé ring trung binh va lép
3 (class 3) twong duong vdi trang thai ring giu
ac diém trung binh cla céc nhan tb didu tra cla
cac 16p trang thé duoc mé (3 trong bang 1 Tri
upng & mAu trén 3 trang thai cling da duac kidm
tra dang chufin s dung 2 tiéu chi théng ké 1a 46
nhon chuin va @8 léch chudn (Standard Skew-
ness va Standard Kurtosis) Ca 2 tiéu chi nay déu
ndm trong pham v tlr - 2 dén + 2 co nghia trir




luong é méu duge thu thap trén cac trang théi o6
phén bé chuin we 1 sé lueng miu diéu tra da di
dai dién cho cac trang thay

Ngodi ra dé xem xét c6 su khédc hiét gia ba His)
trang thai hay khéng, nghién citu da tién hanh
so sdnh su sai khac gira wung binh cla cic 6
mau & ba trang tha vén nhau, st dungy t:éu chadn
t_test dé danh gid Két qud cho thdy phuong sai
{FT<=1 two-ta1]) gitZa cac cap trang thai déy
nhd hon 0,05 nén cac mau c6 sai di 6 Nha vay,
cdc & méu & mét trang thar duge phén biét 16
rang

Bang 1. Mt 56 dac didm cia cic rgng thit ritng

BQ: binkh quan; G: 1ié dign ngang; M: Triz luemg
lam phin

b, Kot qud phin tich dia thing ké

Viége uge lueng trie luong riung duoc thie hign
v 62 & mau chon ngiu nhién trong téng 6 90 &
mau Cac md hinh semuvariagram dugc xiy dung
trén ot uong cla King 16p trang thal v toan
lam phén Variograms duoe st dung @¢ phan
tich khéng gian dic thém bi mat cda trit luong
riing. M hinh duoc xay dung T cde gid tri vario-
gramn khong theo xu huéng (no Lrend} va theo xu
hudng (trend), tuy vay két qua cho théy khéng co
XU hudng ro 1ang trong tean bd khu vyC nghuén
cdu. Mo hinh Semivariogram dvot tao ra dua vao
dam méy variogram, Cac md hinh 1y thuyér duee
stt dung bao gdm Exporenual, Gaussian, Penta
spherical, circular, Spherical, Hole va Bessel Két
qud so sanh cho thiy mé hinh Exponenua dige
sU dung dé du dodn khong gian che di Liéu toan
Iam phan vi class2, o hinh Pentaspherical ap
dung cho ciassl va md hinh Hole cho class3 1a
phi hap nhie

¢ Bdnh gid wic lugng triz hamg bang cdc thugr
todn diz thing ké

Tién hanh dénh 914 cac phuung thie né suy
o béng cich ndt suy cho 28 & may dung dé
ddnh gid bing 62 & mau dling dé dé uge uung
Cong viec nay nham Iua chon ra phuong e ¢é
d5 chinh xac cao nhér Ty dé s& udc lwang cho
164N b8 lam phin S dung RMSE dé danh gia,

ké1 qua xem bang 2 i
Bdng 2. Dénh git két qué dink £iG ngi suy

Tl ok fen o]
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Két qua trén cho thdy, thudt todn CoK khéng
thé p cuny trong timg l6p trang thai (thé hién
bing ky tr "#°) ma chi c6 thd ap dung chung
cho toan lim phin Trong hdu hét cac truimg hap
VIEC ndi suy cho toan [Am phén ddu cho két qua
chinh xéc thdp, vi hiu hét RMSE déu cao. Nyuac
lai class 1 (ring nghéo) che xét Gua cao nhér so
wdL Cc 16p o lat, then say 14 két qud két hop cac
class da duoe néy suy da 6 can thién hon s¢ von
céc 16p con lai (class1, class2, va toan lam phan)
Trong cdc thudl tean duac thy nghiém trén cic
loai dub khdc: nhau, thuat tosr, RK vén dnh NDVI
cho kér qud 6 gia tr sm 6 bs nhét vé AMSE, =
35 52m3/ha Macdu mo binh OK cho RMSE nhd
nhat rihung thudl toan nay khéng duoc lua chon
¢ wde luong vi ng chf dua vio v1 tri khéng gian
dia Iy ma khéng iién quan dén cac gi4 tr 4nh,
hon nita phani vi né suy ctia nd chi nim 13n can
& viing lay méu, Do vay thuat tosn RK da duce s
dung dé use rong o luony cho taan 1am phén
tr énh NDVI

Banh gia chat luang uec ivong trir luang duce
thue hién dua rén bigu orir luong rér suy vl dir
héu déu tra u luong worg Gng trén thue dia
Cua mél trang tha: bing KMSE va RIMSEY% e
qué xem bang 3

Bng 3. Dinh g1 hét qud wge beong irit lugng

U et

e o

L L T T)

So sénh kér qua dat duoc vdi nghter i
©la Nguyén Thi Thanh Ifuong (261 1) cha théy,
Nghién cGu nay d3 cdi thien dang k& d3 chich
*AC UdC luony Trong kb rghien cuu trude eni
r2 k&t qua udc huong 61 nhit 13 so durg phisang
phap KK van su 6 mat coas =4 4 xenh anh SPOT 5
aé udc wueng cho 1ein b 15m phén &1 RMSE =
73mha va BMSES 14 35 44%, kéq qud nay dar
RMSF= 3% b9m¥/ha vé RMSE% — 17 98% th6y
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KHOA HOC CONG NGHE

nay cho théy wiéc phan ring thanh céc kho trang
thai tuong ddng va udc luong rigéng bidt cho ting
khér da ca thién ro rét dé chinh xac udc luong.
Bbng thin két qua nghién cifu nay cing cho thay
anh chi sb thuc vac NDVI da cho Kkét qua Qéi suy
€6 db chinh xdc cao nh&t Biéu nay cho théy viéc
ude luong théng ké khéng gian cho céc dd1 tuong
tuong d6{ ddng nhdt g2 cho kér qud hia hen,

Trong udc luong thea phuong phap dia thong
k&, ngoai viéc phan tich mé1 quan hé gira gid tri
do sang va nhan t6 diéu tra thi vi tri khang gian
cling 12 nhan t4 quan trong trong qua trinh udc
luong. Trong khi dé vi didu kién kho khan vé dia
hinh chg nhu thén gian. cac 6 méu cfmg khong
thé b tri rat ¢du trong toan khu vyc ddng thin sb
luang & mAu con kha nhd (Long $6¢6 908 trong
tean khu vire) Do vay viée ude huong theo khoang
céch khéng gian cing ¢6 thé bn anh hudng béi 1y
do nay

Chét luong anh vén dd phan gidi khéng gian
& mite trung binh (1 pixel ¢é kich thudc 10x10m
tuong (ng vai 100m? & thuc dia) ciing ¢é thé 1a
mét nguyén nhin dan dén sa 6,

Vitri toa d6 6 méu cding ¢6 thé 13 ngyyén nhan
dén dén sa 6, chéng han do kha nang han ché
khi thu nhén vé tinh ciia GPS trong ring dén dén
mdt 56 & mAu cé thé sai léch so véi thue 18, Vi vay
4 111 c4c pixel dugce trich trén dnh d€ phan tich
6 the bi sai léch

Dua vao két qué danh gia phuong thirc nd suy
néu trén va cdc gid tr} Anh cla timg trang thai,
tién hanh udc lueng tru lucmg cla toan 1am phan
6 dugc b6 di héu sb vé i luong cla cac didm
anh {img v 100m? ngoa thue dha) Bd dix lidu sé
néy duoe chuyén vac phin mém ArcGIS dé thanh
14p bén db trir luang cho timg trang thai va todn
14m phdn

4. KETLUAN VA KIEN NGHY

a. Két ingn

Hién nay vidc xac dinh trir luong ring dya vac
anh v& unh da dusc nghién citu khd nhéa wén
thé gid1 b1 vén rung la kim heac ring !rong la
cic kidu rung dién hinh & viing 6n dé1 bang cac
phuong phap khac nhau, tuy nhién céc nghién
clu do6 lai ¢d it it & riing nhiét déy nhav, la rimng
hén lod & Viét Nam Viée tim kiém mé quan hé
gitta gid try phdn xa phd ctia anh vé tinh va tri
luang rimg trong nghién cu nay cé thé 1a udm
12 le! & \Ivl Inmw

nang ap dung trong cAu triic rimg phic tap nhu
@41 vai ring la réng thudng xanh nhiét déi ving
Tay Nguyén, Viét Nam.

Mac di dia théng ké 13 mét phuong phap tidm
nang trong ude luang i luong ring dé gidm
chu phi, théi gian cling nhu nhan vat uc, nhung
46 chinh xdc thu dugc trong nghién cliru nay chi
dat & mic tuong dét véi RMSE= 35.59m%ha voi
RMSE% = 17 98%. Vi vay, ngmen cliu nay chi cé
thé ap dung trung truéng hop diéu tra riing Long
thé aé cung cAp dit kéu ¢6 tinh chét dinh hudng

b. Khuyén nghl

Nghién citu v& méi tuong quan gira dnh vé
unh vén trit hong rimg dua vao phueng phap hdi
quy regression-kriging da cho két qua e sal sb
trung phuong khd thép (+ 35, SQm’/ha) nén kha
nang by dung cia md hinh vao thuc té 1a tuong
@by, tuy nhién, ciing cin nghién cuu thém cac
phuong phap khac a8 tim hidu mébi tuong guan
giia dnh vé tinh véi tr lugng ritng  Ngoai ra viéc
st dung anh vé tnh cé nhidu band phé hon hoic
46 phan gidl cao hon cing nhu thiét ké 8 miu
cling can dugc ¢& cap cho céc thi nghiém khdc.

APPLICATION OF GEOSTATISTIC METHODS TO ESTIMATE
STAND VOLUME OF TROPICAL EVERGREEN BROADLEAVED
FOREST USING SPOT 5 SATELLITE IMAGE AT TUY DUC
DISTRIC, DAKNONG PROVINGE

Nguyen Thi Thanh Huong

Summary

This study describes potential method to esti-
mate stand volume using SPOTS data for the nat-
ural evergreen broad-leaved forest in Tuy Buc
District, Dak Nong Province by geotatistics algo-
rithms. The study were tested with various im-
age of SPOT 5 images, principle component PCA
and nermalized difference vegetation index NDVI
for forest strata, The independent field data was
then used to validate the results using Root Mean
Squared Error (RMSEs) as the criteria of aceuracy
assessment The result show Regression Kriging
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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