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ABSTRACT

The continuous variables of forest such as biomass or stand volume are important in
forest management planning. This study used the kNN method (k-Nearest Neighbors)
to estimate stand volume of natural evergreen broadleaf forest which have been
impacted in different degrees. Different approaches were tested on SPOT 5 images
via the calculated NDVI (Normalized Difference Vegetation Index). The estimates
were carried out on different stratum and the whole forest stand. The independent
field data was then used to validate the results using Root Mean Squared Error
(RMSEs) as a criterion of accuracy assessment. The result show the accuracy of
estimation was significantly improved with separate stratum analysis in comparison
to the whole stand volume. The better results were found in case of using SPOT 5 in
comparison to those with the application of NDVI. The RMSE and RMSE% were of +
27,7 m*ha-1 and 15,6% respectively while these were 37,7 m’ha-1 and 20,9%
respectively when using the NDVI. However, in case the stand has been heavily
disturbed as the Class 1, the NDVI turns to be the most suitable choice in
comparison to others with RMSE and RMSE% of 25 m’ha-land 28%, respectively
while these were 25 m*ha-1 and 28% for RMSE and RMSE%, respectively.

TOM TAT

Cic bién s6 lién tuc nhie triv lwong hay sinh khoi la rdt can thiét trong quan 1y rimg
va ké hoach sir dung rirmg. Nghién ciru nay da sir dung phwong phap kNN (k-Nearest
Neighbors) dé wéc luong trit lwong lam phén rimg ty nhién ld rong thuo"ng xanh da
bi tac dong ¢ cdac mikc do khdc nhau. Nghzen cuu da thie nghlem Voi cac glaz phap
khdc nhau, bao gom lam phan dwoc wéc heong chung va wdc heong theo cdc khai
trang thai rung; dir liéu dnh dwoc woc lwong la anh chi 56 khdc biét thuc vdat NDVI
(Normalized difference vegetation index) deoc tinh tir anh SPOT 5 va dnh da phé
SPOT 5. Két qua viéc wée lwong bang phirong phap kNN véi di liéu tirng khoi trang
thdi va wée lwong chung cho toan ldm phan cho thdy néu lam phan dwoc chia thanh
cde khéi twong doi dong nhat thi viéc wée heong sé dat két qua tét hon so véi viéc
woc luong chung cho toan bg lam phcin, dac biét la déi véi cac khéi trang thai it bi
tac dong. Tinh chung cho todn ldm phan sai $6 wéc hrong bang dir liéu SPOT 5 dat
két qua tét hon so véi sir dung dit ligu NDVI. Trong khi sai 56 trung phirong RMSE =
27,7 m*ha-1 tuwong ung voi sai $6 trung phwong twong ddi RMSE% = 15,6% néu sir
dung danh SPOTS dé woc heong thi sai s6 nay ciia anh NDVI la 37,7 va 20,9%. Tuy
nhién, véi lam phan da bi tac dong manh (I6pl), két qua wée lwong triv leong sir
dung dit liéu NDVI cho thdy hiéu qua hon so véi dnh da phé. Sai s6 wée lwong bang
danh da phé la 37 m*ha-1twong vimg véi RMSE% la 37,3%, trong khi sai s6 nay khi
woe lwong bang anh NDVI la 25 m?ha-1 véi RMSE% la 28%.

Trich din: Nguyén Thi Thanh Huong, 2016. Ap dung phuong phap k - Nearest Neighbors dé uéc luong gia
tri 1am phan la rong thuong xanh dya vao anh vé tinh da phd SPOT 5. Tap chi Khoa hoc Truong
Pai hoc Can Tho. 43a: 59-67.
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1 PAT VAN BE

Céc bién sb lién tuc nhu trit luong hay sinh
khéi 12 rit can thiét trong quan 1y rimg va ké hoach
sit dung rimg. Pay chinh 14 co s¢ dé dinh luong
dugc gia tri cua tai nguyén ring. Cac han ché vé
thot gian cting nhu tai chinh khong cho phép dleu
tra toan bo tong thé 1am phan, chinh vi vy can
thiét ké ldy mau dé udc lwong cho toan bd 1am
phan. Trong nhitng nim gan day viéc két hop diéu
tra thuc dia véi anh vé tinh 1a mdi quan tdm cao
trong diéu tra rimg vi dé tao ra cac kha ning sir
dung dir liéu hién truong chinh xac cung vadi anh
vé tinh phu trong ving kha rong. Piéu nay cho
phép phat trién cac ap dung vé 1am nghiép dua trén
phuong phap hiéu qua vé chi phi va khach quan.

Nhiéu nghién ctru van dang thuc hién dé tim
cac ung dung anh vé tinh quang hoc trong udc
luong céc nhén t6 diéu tra rimg & cap do lam phan
v6i d6 chinh xac thich hop cho xay dung ban do
rimg ciing nhu trong didu ché rimg véi anh vé tinh
c6 do phan gidi cao hodc anh hang khdng
(Holmgren and Thuresson, 1998). Tuy nhién, cai
thién do chinh xac udc lugng co thé dat duoc béng
viéc phdi hop thong tin tir cac nguén khac nhau
nhu Cohen and Spies (1992) hay bang viée bd sung
thém di liéu bd tro nhu thong tin vé chiéu cao ciy
nhu nghién ctru cua Nilsson (1997) hodc dir liéu c6
sin cua ld4m phan nhu Tomppo et al. (1999),
Holmgren et al. (2000). Viéc phdi hop cic ngudn
dir liéu khong gian va phi khong gian khac nhau
trong diéu tra va giam st tai nguyén rimg nhu dir
lidu anh vé tinh, dir liéu diéu tra mat dit hay cac
nguén dir liéu sé khac nhu cac loai ban dd duge
xem nhu 1a mot nguén da dir liéu. Viéc phéi hop
ngudn da dir liéu trong wéc lwong tai nguyén di
ching minh dugc tinh hi¢u qua cua né. Mot sb giai
phap toan hoc di duoc sir dung dé wdc lwong gia tri
ctia 14m phan trong d6 c6 phuong phap k-Nearest
Neighbors (kNN). Phuong phap nay da dugc su
dung lan d4u tién trong diéu tra rimg toan qudc ctia
Phan Lan (Tomppo, 1990). Phuong phap nay da
tao nén mot cong cu ude luong nhan t6 1am phan
rimg mot cach hidu qua trong diéu tra rimg bang da
dir li€u (Holmstrom &Fransson, 2003). Co sd cia
phuong phép nady dugc moé ta boéi Tomppo (1990),
McRoberts et al. (2007), Franco-Lopez et al.
(2001). Viéc wéc lwong nhén t6 didu tra rimg co

thé thuc hién chung cho toan bo (Nguyen Thi
Thanh Huong, 2011) hodc c6 thé udc luong trén
cac khoi rung tuong doi dong nhat. Trong tiép can
nay, anh v¢ tinh duoc phan loai theo cac 16p dong
nhit va cac 16p nay sau d6 duoc sir dung dé woc
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lugng cac nhén td thudc tinh. Cac 6 mau duge bd
tri trén cac 16p dd dugc phan loai. Theo McRobert
et al. (2002) viéc bd tri 6 mau trén timg khoi trang
thai s& lam giam déng ké sai s6 uéc luong, tham
chi néu 6 mau doc 1ap véi cac 16p di phan loai thi
viéc udc luong theo tung 16p cling lam tang do
chinh xac udc lugng.

Muyc ti€u cua nghién cuu nay la danh gia do
chinh x4c wdc lugng trir lvong 1am phéan sir dung
phuong phap phi tham sé kNN trén cic 1am phan
duogc phan khdi va khong phéan khdi dua vao anh
vé tinh SPOT 5.

1 + i

Khu vye nghidn civ

— - - " o e

Hinh 1: Ban dd khu vye nghién ciru

Nghién ctru dugc thyc hién tai cac khu ring 1a
rong thuong xanh ¢ huyén Tuy Puc, tinh Pik
Noéng. Khu vyc nghién ctru nim ¢ vi do Béc tir
11059> dén 12016 va kinh d6 Pong tir 107013’
dén 107028° véi dién tich khoang 500 km?2
(20x25km). Rung 14 rong thudong xanh nhiét doi
chiém wu thé & khu vuc nay, tuy nhién di qua tac
dong cua con ngudi & cac cip do khac nhau, hinh
thanh céc trang thai trit lugng gb khac biét.

2 DU LIEU, PHAN MEM VA PHUONG
PHAP

2.1 Dir li¢u va phin mém

Céc nguén’d&‘ liéu khac nhau bao gdm anh ve
tinh, dir liéu s0 vé rung, ban do nén va cac 6 mau
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duoc diéu tra trén thuc dia duge st dung trong
nghién clru nay.

Anh vé tinh quang hoc SPOT 5 dugc thu vao
thang 2 nam 2013. Anh vé tinh da dugc hiéu chinh
dua vao cac diém khong ché trén thyuc dia duoc thu
thap béng GPS va mo hinh s¢ d¢ cao (DEM). Mo
hinh nay dugc tao tir cac duong dong mic ¢ dang
GIS shapefile. Bé phu hop va lién két duoc véi cac
loai dir li€u hién c6 tai dia phuong, anh SPOT 5 da
dugc tham chiéu hé toa d6 UTM & cot 48 (UTM
48N). Phuong phap tdi chia mau “nearest
neighbor” dugc ap dung trong qua trinh hiéu chinh
hinh hoc véi d¢ phan giai khong gian la 10m x
10m dé bao toan gia tri ciia cac pixel. Ngoai ra, anh
v€ tinh sau hi€u chinh hinh hoc cling dugc hiéu
chinh dja hinh dé giam thiéu anh huéng bé mit dja
hinh dén gié tri d6 sang ctia anh.

Dit liéu s6 lién quan dugc thu thép trong nghién
cru ndy bao gébm ban do dia hinh, song suoi,
duodng giao thong, ban dd st dung dat, ban do hién
trang rimg. Céc dit liéu nay dugc st dung dé tham
khao trong qua trinh phan tich.

740000 T44000 788000 752000756000 760000 TE4000 76000 TT2000  T7E000 TEDOOD
1 1 L L 1 1 1 L L 1 1

%1

T
372000

1340080 134000 - AZ4E000 - AISZO00  1IS6HH0 - 1IEGH00 1364000 1I6E008
L L L i L L L L

1324000 AIZEO00 - ATIZ000 1336008
1 L L 1

04000 8000

16,000 24.000

Meters |

T T T T T T T T ¥ T T T T T
AIE000 420008 1IZA080 ATZEO00 ATIZO00 1 4II60H AIAD0H0 AIAEBB0 T ATAB000 1352000 435060 AIGHE00 1364000 1368000

1316000 1320008
L 1

T T T T T T T T T T T
TAN000  THA000  T4B000 752000  TSE000  TEO000  TE4000  76R000  TT2000  TTEMN0  TEDOOO

Téng s6 co 111 6 mau duoc diéu tra trén hién
truong, trong d6 c6 7 6 ké thwra tir nghién ciru
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trude. Cac 6 miu ké thira da dwoc kiém tra bang
chi s6 thuc vat NDVI ciia nam 2009 va nam 2013
dé dam bao tinh it thay dbi cua hién trang rimg.
Nghién ctru da sir dung 84 6 mau dé thuc hién cac
wdc lwong va sir dung 27 6 miu con lai dé danh gia
két qua udc lugng. Cac 6 mau da duoc diéu tra trén
thyc dia véi dién tich mdi 6 14 900 m? (30m x 30m)
tuong Ung voi 1 cum 3x3 pixel cia anh vé tinh
SPOT 5. Cac nhén t6 1am phan nhu duong kinh
ngang nguc (D13), chiéu cao cay (H), mat d6 (N)
duoc do dém toan bd trong 6 mau. Vi tri trung tim
cua 0 dugc thu thap béng GPS CSx 62. M6 hinh
tuong quan thé tich v6i duong kinh va chiéu cao sir
dung tir két qua nghién ctru ciia Nguyen Thi Thanh
Huong (2011). M6 hinh ¢6 dang:

Ln(V) 10,0094 + 1,06589*Ln(D1,3) +
1,93331* Ln(H) (D

V6i R?=0,982; P< 0.
Tuong tmg voi mdi 6 mau véi kich ¢ 30m x
30m, gia tri sO trung binh (digital number-DN)

cua 9 pixel (3x3) cua cac band SPOT 5 ciing dugc
tinh toan.

2.2 Phuwong phap
2.2.1 Phan chia rimg thanh cdc khoi dong nhat

Nghién ctru da str dung két hop 2 phuong phap
phan loai c6 kiém dinh va khong kiém dinh dé
phan chia rimg thanh cac khéi déng nhét dong thoi
loai bo nhing dién tich khong phai rimg xen 1an
trong khu vuc nghién ctru. Ngoai ra, nghién ciru
con str dung cac dit liéu c6 sin nhur ban do str dung
déit, ban dd hién trang rung dé phuc vu cho viéc
phan khdi rimg (stratification).

30m

5

Rimg trung bin
10m

. 10m

30m

8|

Rimg nghéo

Hinh 3: Minh hoa thiét ké 6 miu trén thyc dia

Trong céc chi tiéu do dém nhan thay trlt luong
1a nhan t6 kha téng hop va thuong co mdi quan hé
v6i anh vé tinh cao hon cac nhan t khac nhuw DBH
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hay N. Do vay, nghién ctru da s dung nhén t6 nay
dé 1am céc vung mau (tralmng 51tes) dé phan loai.
Két qua phan loai can dwoc kiém tra trudc khi
thanh 14p ban dd thanh qua cudi cung. Str dung cac
mau doc lap (khong tring véi mau dung lam cic
ving mau) dé danh gia két qua phan loai. Két qua
danh gia dua trén céc chi tiéu do chinh xac chung
(Overall accuracy), do chinh xac ngudi san xuat
(Producer accurary) va do chinh xac ngudi str dung
(User accuracy).

Do chinh xac ngudi st dung (User accurary) la
kha nang ma mdt loai tham pht nao d6 trén ban dd
trung khdp voi loai tham phu tuong Gng trén thuc
dia. Nguoc lai, d6 chinh xac nguoi san xuét
(Producer accurary) 1a kha ndang ma moét loai tham
phu nao trén thyc dia trung khép véi loai twong
{mg trén ban do.

— DG chinh xac toan bo (Overall Accuracy):

T = Z‘-—’-*-xlﬂﬂ )

— Do chinh xac nguoi san xuat (Producer
accurary):

—
Pr, = 2% 5109 3)
Fea
— D0 chinh xac nguoi st dung (Use accurary):
Eni—0
U, = X100 (4)
5+._;.

Trong do:

+ 0; 14 gid tri thé hién sy phu hop & hang i
va cot j;
+ Si+ (loai thuc) 12 tong gié trj theo hang (i=
2, K): S ey O
+ S, (loai giai doan) 1a tong gia tri theo cot
G=1,2,....K): E_H- Ef:l QF.I
+ n 1a tong s6 pixel trong bo dir liéu.

Ma trén sai s6 dugc tinh toan trong chirc ning
thong ké ctia phan mém ENVI.

Ngoai ra, viéc danh gia mic d6 quan hé giira
thuc t& va két qua phan loai con dya vao chi sd
Kappa véi cac mic dd phan biét dugc can clr vao
Bang 1:
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Bang 1: Gia tri mirc d9 chit ché theo chi sb

Kappa

Gia tri K Mirc d§ phan biét
<0.00 Thap

0,00 — 0,20 Nhe

0,21 — 0,40 Vira

0,41 — 0,60 Tuong dbi chat

0,61 —0,80 Chat

0,81 — 1,00 Rt chat

(Nguén: Navulur, 2007)

Phan mém dugc sir dung chu yéu trong quéa
trinh phan tich 1a phan mém phi tham sé kNN dwoc
phat trién boi Stiimer (2004). Ngoai ra, mot sb
phin mém ciing dugc sir dung dé hd tro trong qué
trinh thanh 13p ban dd va xur y anh vé€ tinh nhu
ArcGIS va ENVL

Dua trén anh da dwoc phan khéi rimg, tién hanh
1t mau dé thu thap s lidu trén thyuc dia. S6 luong
6 mau tuy thudc vao mdi trang thai rimg va dam
bao tinh dai dién cho timg trang thai. S6 6 mau nay
sau d6 dugc tinh dung luong can thiét trong timg
khéi trang thai d& dam bao tinh khach quan cua
viéc thu thap mau.

2.2.2 Phwong phdp wéc heong trit lwong bang
thudt toan kNN

Trong phuong phap ndy nhan t6 diéu tra rimg
Yi (trr lvgng) trong tung pixel can duoc udc luong
duoc tinh theo trong sb trung binh clia 6 mau k gan
nhit. Khoang cach khong gian ddi twong (feature
space) d duge tinh theo khoang cach hinh hoc
Euclidean cua khong gian phd (spectral space) cua
anh SPOT 5 tir 6 mau dén céc pixel can wéc lugng.
Khoang cach khong gian phod d,; ,p dugc tinh trong
khong gian ddi twong tir pixel p can udc luong dén
pixel pi dugc tham chiéu trén thuc dia (dga vao 6
mau di diéu tra) dugc tinh theo cong thirc sau:

a
[Z,t—:l. [:.')E' ¥ pf,;)z]g (%)

gia tri d§ sang cua mot pixel
= s0 pixel trong

pfpf"r

Trong d6 xpj =
trong mot band nao do6 cua anh j, n
khong gian pho.

Nghién ciru nay da s dung phan mémkaN
cua Stiimer (2004) (k Nearest Neighbors) dé udc
lugng trit lwong. Udc lugng duge thir nghiém cho
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toan bd 1am phan va theo timg khdi trang thai dong
nhét. Hai loai dit liéu dAu vao 1a can thiét trong qua
trinh nay: i) file anh (image file) va ii) file dir li¢u
thuc dia (field sample file). D@ liéu anh dugc st
dung bao gdm anh SPOT 5 va anh NDVI. Cac anh
nay duogc chuyén doi thanh dang file ASCIL Qua
trinh wdc luwgng duoc thyc hién trén ting khéi
trang thai riéng r€ va udc luong chung cho toan bg
lam phan. D& so sanh d6 chinh xac cua cac thir
nghiém, di li€u doc lap (dit liéu khong tham gia
uéc lugng) duge dung dé danh gia bang tiéu chuin
sai s6 trung phuong (RMSE):

w2
RMSE = M
" (6)

Trong d6: RMSE la sai s6 trung phuong; X 1a
gia tri trlr lugng dugc ndi suy; X’ la gia tri trix
luong dugc thu thap trén thuc dia; n 1a 6 mau dung
dé danh gia.

Dua trén cac gia tri Yi da duoc wdc lugng tu
kNN, xdy dung ban d6 Yi trong phin mém
ArcGIS.

3 KET QUA VA THAO LUAN
3.1 Phan chia rimg thanh cic khoi dong nhit

Dua trén thong tin tir 6 miu diéu tra thuc dia, 0
mau di roi vao cac 16p phan loai phi gidm dinh
cung vdi quan sat thuc té, cac viing mau dugc tao
dé phan loai c6 giam sat va danh gia két qua phan
loai. Trong khu vuc nghién ctru khong chi c6 tham
phit 14 rimg ty nhién ma con c6 cac dbi tugng khac
nhu rimg trong, dit néng nghiép... Tuy nhién, d6i
tuong quan tdm cua nghién cru nay la rung ty
nhién, do vay cac ddi tuong khong phai la rimg
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duoc loai ra trong qua trinh phan loai béng ky thuat
tao mit na rimg. Ngoai cic ving mau dugc sir
dung dé phan loai, cac ving mau doc lap tic 1a
viung mau khong tham gia phan loai dugc st dung
dé danh gia két qua phan loai. Ban d6 phan loai
dugc thé hién ¢ Hinh 3 va két qua danh gia dugc
trinh bay trong Bang 2.

i el i Hies WS e T
8- |BAN DO PHAN KHOI TRANG THAI RUNG g
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Hinh 4: Ban dd phan khéi trang thai rirng

Bang 2: Bing ma tran danh gia két qua phan loai rirng thanh 4 16p (16p)

Léop 1 Lép 2 Lép 3 Loép 4 Téng hang Producer accuracy
Lop 1 42 19 0 0 61 68,85
Lép 2 12 138 23 2 175 78,86
Lép 3 0 2 67 12 81 82,72
Lép 4 0 0 0 172 172 100
Téng cot 54 159 90 186 Do chinh x4c toan bo = 85,69%
Uer accuracy 77,78 86,79 74,44 92,47 Heé sb Kappa =,0.7971

Tir két qua trén ¢ thé dé dang nhan thay ddi
v6i rung bi tac dong nhu khu vue nghién cuu, trang
thai ring dugc phan loai thanh 4 16p c6 do chinh
xac toan bd khoang 86% véi hé s Kappa 0,79 thé
hién mirc d6 chat ch& kha cao gitra két qua phan
loai va thyc té.
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Tur dit liéu thue dia va két qua phan loai, su
khéc biét trit lugng nhu gia tri trung binh, gia tri
cuc dai, cuc tiéu cung voi dic trung va bién dong
cia trit luong trong timg khéi trang thai dwoc mé ta
nhu trong Bang 3.
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Bang 3: Pic trung va bién dong trir lwong ciia cac 16p trang thai

Mm?>ha! Lop 1 Lop 2 Lop 3 Lop 4
Trung binh 92,22 152,66 197,85 286,80
Sai 56 s6 trung binh 4,51 5,24 5,37 13,07
Sai tiéu chuin - Standard Deviation 22,53 27,71 33,51 56,96
Phuong sai - Sample Variance 507,73 767,57 1122,99 324492
D6 nhon chuén - Kurtosis standard 0,517 -0,969 0,847 1,236
D6 léch chuin — Skewness standard -0,984 -0,087 -0,964 -0,398
Minimum — gia tri nhd nhét 45,76 110,63 142,77 212,97
Maximum — gia tri 16n nhét 135,34 204,76 279,02 412,70
S6 6 mau 25,00 28,00 39,00 19,00
Bién dong & P = 95% - Confidence Level (95,0%) 9,30 10,74 10,86 27,46

Két qua phén tich dac trung trir lugng 4 16p ©
bang trén cho thay:

Véi d6 1éch va dd nhon chuén déu <2 ¢ ca 4
16p cho thiy sé lugng 6 mau thu dugc ¢ 4 16p 1a
dai dién va dat phan bd chudn hay néi cach khac dir
liéu 6 mau cta 4 16p da dai dién cho cac trang thai
rung nghién clru.

3.2 Két qua wéc hrgng trir lwong bing
phwong phap kNN

kNN 1a phwong phéap phi tham sd. Udc lugng

roses r30max rumce na L rrasa rrace razaes Tmaza

BAN B0 TROF LIONG RUNG | NGHEQ (CLASS 2) M3_HA
TV LE: 1: 250 000

T
H i

it

e
n

E_ Chi gial

Triv rgmig class 2 m3d_hn
togn : 380 sk

I i
L L

AR I Fraane

(@)

racana e

nay chia lam 2 tiép can: i) u6c lugng cho toan lam
phan va ii) udc lwong theo timg khéi trang thai nhu
da phan tich. Dir liéu anh dung udc luong 1a anh
SPOT va anh NDVI. Dya vao két qua phan loai &
trén, anh SPOT 5 va NDVI dugc tach ra (subset)
theo 4 trang thai. Dya trén cac anh da dugc subset
tién hanh woc luong trir lwong cho timg khéi va
udc lugng chung cho toan bd khu vyc. Cac anh
duge wdc luong theo ting khdi riéng r& sau dé
duoc két hop lai dé tao ban d6 trix lwong chung cho
toan bg khu vyc nhu minh hoa trong Hinh 5.

rats rasE e men Teea e rem e e

’- BAN DO TRU LUQNG RUNG .
e TY LE: 1: 250 000 | | 1
g 4_}'_ :
L3 . X
£
LS .|
H -
R T
L
e gyl . ER ! { } i
8 | i i
- o - Hi
£ | 1
g- 1 &
BT i
[ & i
] ]
£ 2
CHU GIAI
E Trir lurgrng imamay | [
st v
§ g Hi
£ viomls 5 75 1 £
o - I EL
§ T §
E 1%

1 T ¥ —- T T T T T
= raa0m rasowE: e = e rram A =4

(b)

Hinh 5: Ban dd wéc hrgng trir lwgng rirng: a) ring nghéo b) toan bd khu vue

64



Tap chi Khoa hoc Truong Pai hoc Can Tho

3.3 Danh gia do chinh xic ciia két qua wéc
lwong

Két qqé udc lugng 5duqc s0 sanh vdi bo dir lié}l
doc 1ap bang tiéu chuan sai so trung phuong. Keét
qua duoc tong hop trong Bang 4.

Nhin vao bang két qua cho thay viéc udc lugng
rat kha quan khi sai s6 ude luong thép, dac biét khi
1am phan duoc phan chia thanh cac khéi tuong dbi
ddng nhat. DP6i voi anh SPOT, khi udc luong
chung cho toan 1m phén, sai s& trung phuong la
46,86 m’ha! twong Ung voi sai so trung phuong
tuong dbi 25,21%. Tuy nhién, két qua duogc cai
thién rd rét khi woc lugng riéng cho ting khdi trang
thai. Khi phan theo timg khéi trang thai két qua
wdc lwong thip nhat roi vao 16p 1 twong tng voi
rimg nghéo kiét. Két qua wdc lwong véi do chinh
xéc thap nhét véi RMSE gan 33 m’ha! vdi sai s6
trung phuong twong d6i RMSE% dat 37,27%.

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 43 (2016): 59-67

Chénh 1éch giita thuc té va udc lugng & cac trang
thai khac déu rit kha quan voi RMSE% <15%.
Chénh Iéch trit luong ¢ 16p 2 13 18,09 m’ha!, 16p 3
1a 26,87 m*ha! va 16p 4 gan 31 m*ha’! tuong tmg
véi RMSE% lan luot 1a 11,52%, 13,35% va
10,68%. Tinh chung cac 16p sai sb udc lugng dat
gan 28 m*ha! véi RMSE% la 15,64%. Két qua nay
cho thiy phwong phap phi tham s6 kNN khé higu
qua dé tng dung trong viéc wdc lugng trit luong
lam phan dic biét khi phan chia rung thanh cac
khéi trang thai tuong d6i dong nhét. Ngoai ra, ket
qua cung chi ra v6i ddi twong rimg twong dbi on
dinh viéc udc luong trit lugng mang lai Kkét qua
chinh x4c hon so véi cac ddi tuong rimg da bi tac
dong manh, thé hién & cac 16p 2, 3, va 4 1a cac 16p
rumg bi tdc dong ¢ murc vira va mire thap sai s udc
lugng rat thap dat <15% trong khi d6 rimg bi tac
dong manh nhu & 16p 1 sai s6 wdc luong trén 25%.

Bing 4: Panh gia két qua wéc lwgng biang phwong phap kNN véi dir ligu SPOT va NDVI

SPOT NDVI

RMSE (m’) RMSE %  RMSE (m’) RMSE %
Uc lugng khong phan 16p 46,86 2521 53,30 28,57
Lép 1 32,72 37,27 24,05 28,10
Lép 2 18,09 11,52 21,05 14,06
Lép 3 26,87 13,35 35,10 17,22
Lép 4 30,87 10,68 64,24 20,99
Tinh chung 4 16p 27,70 15,64 37,72 20,95

Két qua ciing twong ty khi udc lugng cho dit
liéu NDVI. Khi chia 14m phan thanh cac khdi trang
thai, két qua udc lwong déu dugc cai thién dang ké.
RMSE% tinh chung cho 4 16p tuong duong 21%
trong khi sai s6 nay & két qua khong phan khéi 1a
gin 29%. Trong timg trang thai d6 chinh x4c ciia
két qua udc lugng thdp nhét van 1a 16p 1, tuy vay
van c6 su sai khac nho giita cac 16p con lai so véi
wéc lugng anh SPOT. Hau hét sai s6 ctia u6c luong
d6i v6i anh SPOT déu cho sai s6 thap hon so vdi
anh NDVI. Diéu nay cho thiy két qua wdc luong
kha quan hon khi st dung nhiéu band phé dé tinh
toan. Riéng 16p 1 cho két qua sai s6 cao hon khi
wdc luong bang anh SPOT 5. Piéu nay 1a do khi
lam phﬁn bi tic dong manh sy khac biét thuc vat
tré nén quan trong, vi vy sir dung anh NDVI dé
wéc lugng da cho két qua tot hon so véi st dung
anh gbc SPOT.

Toém lai, khi chia 14m phan thanh cac khéi dong
nhét va cac ude lugng dugc thyc hién riéng r€ trén
ting khdi trang thai cho két qua chinh xac cao hon
0 vai viéc ude lugng chung cho toan bd 1am phﬁn.
Diéu nay c6 thé 1a do sy khong dong nhét vé dic
diém cua 1am phan, do vay khi 4p dung phuwong

phép kNN uédc lugng chung cho toan bd 1am phan
dd cho két qua thdp hon so véi viéc ude luong
riéng cho timg khdi trang thai. Nhitng 1am phan bj
tac dong ¢ murc vira va thép, viéc udc lugng cling
thé hién tot hon so v&i 1am phan bi tac dong manh.
Diéu nay 1a do 1am phan bi tic dong manh din dén
cAu trac ring bi pha v&, ring bi v& tan, do vay viéc
udc luong tré nén kém hiéu quéa hon so vadi cac 1am
phan on dinh.

4 KET LUAN VA PE XUAT
4.1 Kétluan

Mic du da c6 mét s6 nghién ctru (Ung dung dur
lidu vién tham vao viéc quan 1y ngudn tai nguyén
rimg, tuy vdy hau hét cac nghién ciru thuong tap
trung vao viéc xac dinh sb luong nhu xay dung cac
ban d6 hién trang, tham phu hon 1a wdc lugng chat
lwong rimg nhu xdy dung ban dd trir luong ring.
Vi vay, tim kiém cac giai phap dé luong hoa duoc
tai nguyén rimg 1a rat can thiét ddc biét trong bdi
canh hién nay khi thé gi6i rat quan tim dén van dé
bién d6i khi hau, va chuwong trinh REDD
(Reducing Emissions from Deforestation and
Forest Degradation - Giam phat thai tr viéc suy
thoai va mat rimg) hay chuong trinh PES (Payment
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for Environmental Services - Chi tra dich vu méi
truong) 1a mot trong cac giai phap nham hudng dén
viéc thic ddy dé quan 1y rimg bén vimng. Tai
nguyén rimg giam thiéu anh huéng dén bién d6i
khi hau. Do vay, ngoai viéc xac dinh tham phu
rumg hay trang thai thi viéc dé cap dén chat luong
rimg dé c6 cac giai phap quan 1y thich hop dé tac
dong hiru hiéu hon trong quan 1y ciing nhu lap ké
hoach st dung rung.

Phuong phép phi tham s6 kNN gan nhu chua
dugc tmg dung dé uéc lugng cac dic diém tai
nguyén rimg ¢ Viét Nam, tuy nhién két qua nghién
clru nay cho thiy duoc tiém nang cla no trong udc
lwong trit lwong rimg dé giam chi phi, thoi gian
cling nhu nhan vat lyc. Chat lugng ude luong dat
kha cao voi do chinh x4c gan bang hodc >80%. Do
chinh x4c wéc luong khi ding anh chi s thyc vat
NDVI gan 80% trong khi st dung anh SPOT do
chinh x4c dat gan 85%. Khi 1am phan dugc phan
chia thanh cac khdi twong dbi dong nhét, két qua
da co su cai thién ro rét so véi viée udc lugng
chung cho 1am phan, cu thé néu wéc lugng chung
cho 1dam phan sai sb udc lugng >25% va 28%
teong ung véi anh SPOT va anh NDVI, trong khi
d6 sai s6 tinh chung cho 4 16p da dwoc phan khoi,
sai sb nay dat khoang 15% ddi véi anh SPOT va
21% db6i voi anh NDVI. Néu xét riéng cho timg
khdi trang thai, ngoai trr 1am phan da bi tac dong
manh, sai s6 wdc luong khoang 25% (ddi voi anh
SPOT) va 28% (d6i v6i anh NDVI), cac 16p con lai
hau hét déu dat do chlnh xac >80%, tham ch1 cod
16p dat d chinh x4c gan 90%. Két qua nay rat kha
quan dé quan tim ung dung trong didu tra chat
lugng rung.

4.2 D@ xuit

Nghién ctru nay dugc thuc hién trong khu vuc
rimg da bi tac dong & Tay Nguyén véi kiéu rimg 1a
rung 14 rong thuong xanh. Mic du do chinh xac
ctia két qua cho thay da cai thién hon kha nhiéu so
v6i cac nghién ctru trude tuy nhién ciing can co
thém dir lidu ¢ cac khu vuc khac ¢6 cing diéu kién
dé klem dinh tinh kha thi ciia n6 khi ap dung, dong
thoi can c6 nhimg thir nghiém ddi voi cac kiéu
rung khac nhu rumg khop hodc rimg hén giao 1a
cac kiéu rung kha pho bién & Tay Nguyén dé c6
thé phat trién va hé thong héa dwoc phuong phép;
ngoai ra, ciing can thir nghiém va so sanh cac
phuong phap khac nhau nhu phuong phap hoi quy,
dia thong ké dé tim ra giai phap t6i wu nhit c6 the
nang cao tinh hiéu qua khi 4p dung; ddng thoi, can
thir nghiém vdi cac loai anh v¢ tinh khac c6 do
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phan giai khong gian cao hon, hodc c6 nhiéu band
pho hon ciing 1a hudng nghién clru can quan tam.

LOI CAM TA

Nghién ctru nay 1a mot phan trong két qua dé
tai Nghién ciru cép Bo - Bo Giao duc va DPao tao
“Xay dung phuong phap st dung da di li¢u trong
diéu tra va gidm sat rimg tu nhién tai Ty Nguyén”,
duogc thyc hién tr nam 2013-2015. Tac gia xin
chan thanh cam on su hd trg vé tai chinh va su
quan tam cua B9 Gido duc va Dao tao, sy quan tam
va tao didu kién cua truong Pai hoc Tay Nguyén.
Day chinh 13 yéu t6 quan trong gop phén tao nén su
thanh cong ctia nghién ctru.
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