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3 Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

Ban db trix lugng rimg 1a cong cu quan trong trong quan ly tai nguyén ring va
thuc hién cac chinh sach vé ring. St dung hai loai anh vé tinh ALOS-
2/PALSAR-2 va LANDSAT-8, md hinh s§ d¢ cao tir anh ASTER (GDEM),
cac ban db sin c6 va tai lidu phu tro, két hop véi s6 liu diéu tra rung trén 214
0 tiéu chudn, nghién cau da xdy dung cdc mé hinh xdc dinh trir lugng rimg gb
tu nhién 14 réng thuong xanh (LRTX) tai tinh Dk Nong. Mé hinh xac dinh trit
luong rimg t6i wu dugc tao ra véi bién ddu vao 1a gia tri tn xa ngugce kénh HV
trén anh ALOS-2/PALSAR-2 két hop v6i gia tri kénh thanh phin chinh thir
nhét trén anh LANDSAT-8 tai kich thuéc cia sé loc anh 13 x 13 pixel. M
hinh ¢6 sai sé khi xé4c dinh trit lugng rimg nhu sau: Sai sé trung binh toan
phuong (RMSE = 31,8 m/ha), sai s6 tuyét déi (MAE = 25,2 m’/ha), sai s
tuong db6i (MAE% = 29,0%) va sai sb trung binh toan phuong tuong déi
(RMSE% = 48,0%). Hién tai, tu liéu vé tinh ALOS-2/PALSAR-2 ludn c6 sin
trén cd nudc, tu liéu vé tinh LANDSAT-8 dugc cung cap thuong xuyén va
mién phi. Ranh giéi kiéu trang thai rimg da dugc x4c dinh rd ca trén thuc dia
va trén ban do theo két qua kiém ké rimg 1a co s& dé ap dung, nhén rong moé
hinh xédc dinh trir lugng cho cac khu rimg tu nhién 14 rong thuong xanh khac &
nudc ta véi didu kién tuong tu.

A combination of Alos-2/Palsar-2 and Landsat-8 satellite images for wood
volume estimation of natural evergreen broadleaf forest in Dak Nong
province

Forest wood volume map is an important tool for managing forest resources
and implementing forest policies. This study has developed models for wood
volume estimation of natural evergreen broadleaf forest in Dak Nong Province
based on a combination of ALOS-2/PALSAR-2 satellite images, Landsat-8
satellite images, ASTER DEM (GDEM), existing maps and 214 sample plots.
The optimal prediction model has been selected. The input variables for the
optimal model are mean values of HV backscatter of ALOS-2/PALSAR-2
image and the first Principal Component (PC1) from Landsat-8 image with
the window size 13 x 13 pixels. The errors in wood volume estimation using
the optimal model are as following: RMSE = 31.8 m*/ha, absolute error
(MAE) = 25.2 m’/ha, relative error (MAE%) = 29.0%, relative RMSE% = 48.0%.
In current, ALOS-2/PALSAR-2 satellite image is always available for whole
Vietnam. Landsat-8 images are observed frequently and provided in free of
charge. The forest type boundaries have been defined both in the field and on
the map according to the National forest inventory and statistics program that
is as the basis for applying the model for wood volume estimation in other
regions with similar conditions.
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L DAT VAN PE

Ban dd trix luong rimg rat can thiét cho viéc
quan ly tai nguyén rimg va thuc hién cac chinh
sach v& rimg. Dbi tuong rung Viét Nam co6
dién tich 16m, pham vi rng va thudng phan bb
¢ nhitng noi ¢6 dia hinh phuc tap nén viéc tmg
dung anh vé tinh dé x4y dung ban dd trix lugng
rung c6 thé giup tiét kiém thoi gian va cong
sttc 50 v6i phuong phap diéu tra truyén thdng
trén mat dat.

Pik Nong 1a tinh thudc khu vuc Tay Nguyén
cia Viét Nam c¢6 dién tich tu nhién
651.561,5ha, dia hinh phic tap, d6 déc cao
(UBND tinh Pik Néng, 2017). Theo két qua
kiém keé rimg nam 2014, dién tich c6 rimg cta
tinh chi con 253.962,3ha, trong d6 dién tich
rimg tu nhién 14 rdng thuong xanh la:
165.824,6ha, chiém 65,3% dién tich ring toan
tinh va phan b & tat ca cac huyén/thi xa trong
tinh nhung tip trung nhiu nhét tai 3 huyén:
Dik G’Long, Tuy Ptrc va Cu Jut (UBND tinh
bak Néng, 2015). Ngoai gié trj kinh té, rimg
Dik Néng dic biét quan trong véi chirc nang
phong hd, bdo vé ngudn nude, chdng x6i mon
cho toan bd hé thdng canh tic nong nghiép,
phong h¢ bién gidi... Tuy nhién, hién trang
rimg Pik Nong trong nhitng ndm qua bi suy
giam ca vé sb va chét lugng do nhu ciu dét
trong cay céng nghiép va phat trién kinh té -
x4 hoi. Thuc trang d6 dit ra van dé phai thit
chit quan ly dé gifr vitng dién tich rung hién
c6 két hop trdng thém rimg trén dién tich dat
quy hoach cho muc dich 14m nghiép. Dé gép
phin thyc hién tdt cong tac nay, ban dd trir
luong rimg can phai lién tuc duoc cip nhat
theo dinh ky.

Nhiéu tic gia da sir dung anh vé tinh quang
hoc nhu: SPOT, ASTER, QUICKBIRD,
MODIS, AVHRR, LANDSAT... & uéc luong
trit lugng rimg (Lu 2006; Luther et al., 2006;
Fuchs et al.; 2009; Song 2013; Du et al,
2014...). Céc k¥ thudt xr ly anh nhu: tinh toan
chi s6 thuc vat, phan tich thanh phin chinh
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(PCA) thuong duge str dung dé tao ra céc bién
méi tir dit liéu quang hoc. Anh Radar 1a mot
cach tiép can ddy hta hen cho xéc dinh trir
lugng rimg vi séng radar c¢6 kha niang xuyén
vao trong tan rung dén mot dd sdu nhét dinh
tuy thugc vao budc séng va doc 1ap voi thoi
tiét (Dobson et al., 1995; Kasischke et al.,
1997; Huang and Chen, 2013). Vi kha ning
xuyén sdu vao trong tan rimg, cé thé dén mat
dit dudi tan nén anh radar cé thé thu duoc
thong tin vé& nhitng thanh phin nhu: than cay,
canh 16n ¢6 lién quan mat thiét dén trir luong
rung. Do d6, anh Radar thuong duoc xem 1a
t6t hon dé x4c dinh trix luong rimg so va&i anh
quang hoc. Tuy nhién, két hop hai loai tu liéu
néu trén dé xdy dung mé hinh xac dinh trit
lugng rimg it dugc quan tdm nghién ctu.

Anh LANDSAT-8, d6 phan giai khong gian &
muc trung binh ¢ nhiéu vu diém va trién vong
ap dung trong viéc xac dinh-trir luong rimg &
quy md lén. Anh LANDSAT-8 duge xit ly va
cung cdp mién phi dén ngudi sir dung trong
vong 24 gio sau khi chup. Véi nhimg uu diém
trén, anh LANDSAT-8 dang dugc tng dung
trong nhiéu nganh, nhiéu linh vue. Tuy nhién,
st dung anh LANDSAT-8 dé xac dinh trit
luong rimg tai Viét Nam van chua duoc quan
tAm nghién ctru thda dang. Mdi quan hé hay co
ché tan xa cta céc thanh phan cia cay dbi véi
budc song radar c6 thé duge khai quét héa nhu
sau: (1) Song radfir kénh X thuong tuong tac
v6i 14, nhanh va canh nho cua cdy; (2) Séng
radar kénh C tuong tic vGi 14 canh nhd va
canh thr c¢ip cta cay; (3) Song radar kénh L
twong tac véi canh thir cip va than cdy va mot
phin voi dat; (4) Séng radar kénh P tuong tac
v6i canh chinh, than cdy va nén dit (Israelsson
et al., 1994). Do d6, nghién citu nay da chon
anh ALOS-2/PALSAR-2 kénh L, v& mat ly
thuyét ¢6 thé twong tic vé6i canh va than cay la
chinh két hop v6i anh LANDSAT-8 dé thir
nghiém nghién ciru x4c dinh trit lugng cho
kiéu rimg g8 tu nhién 14 rong thudong xanh tai
tinh Dik Néng.
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Muc tiéu chinh ciia nghién ciru nay 1a nhim
x4y dung mé hinh tdi wu xac dinh trir lugong
rimg gd tu nhién 14 rong thuong xanh tai tinh
Dik Néng véi tu liéu sir dung 1a anh vé tinh
ALOS-2/PALSAR-2 két hop v&i 4nh
LANDSAT-8. Qua d6, danh gia kha nang st
dung két hop hai loai tu liéu nay trong viéc
xé4c dinh trir luong cta kiéu rimg gb tw nhién
14 rong thudong xanh tai tinh Dak Néng.

IL TU LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Tw li€u nghién ciru

Tu lic?‘:u cht yéu duoc sir dung trong nghién
clru gom:

(1) M6 hinh s d6 cao tir anh ASTER (GDEM);

(2) 6 canh anh ALOS-2/PALSAR-2 d6 phan
gidi khong gian 6,25m, thoi gian chup tir
21/9/2014 dn 25/01/2015 dugc nha san xut
xtr ly dén muec 2.1; '

(3) 2 canh anh LANDSAT-8 d0 phan giai
khéng gian 15m dbi v6i kénh toan sic, 30m
dbi v6i kénh da phd, chup ngay 06/03/2015
dugc nha san xudt xir 1y d&én mirc T1;

(4) Hé théng 214 6 tiéu chudn rimg ty nhién 14
rong thuong xanh dugc nhém tic gia didu tra
trong giai doan tir thang 10/2014 - dén thang
3/2015 tai tinh Pak Néng, thudc du 4n “Ra
so4t, didu chinh quy hoach ba loai rimg tinh
Dik Nong” ma ban than téc gia 1a cha nhiém
cong trinh;

(5) Ban d6 két qua kiém ké rimg tinh Dik
Nong nam 2014, ké thira tir du 4n “Tdng diéu
tra, kiém ké rimg toan quéc”.

2.2, Phuong phdp nghién ciru
2.2.1. Phuong phdp thu thap va xit I sé liéu
ngoai nghiép

Céng téc thu thap sé liéu ngoai nghiép duoc
thue hién trén 214 6 tiéu chuén, dién tich OTC
1.000 m? (30 x 33,3m). Tai mdi 6 tiéu chuln:
(1) X4c dinh vi trf tAm 6 tidu chuén bing may

GPS vai do chinh xac tir 3 - 5m; (2) Do chu vi
than cdy & vi tri 1,3m cua tit ca cac cdy g6 ¢6
dudng kinh 16n hon 6 cm bing thuéc day do
chinh xac dén cm; (3) Xéc dinh chidu cao vit
ngon cua tt ca cac cdy gd c6 dudng kinh 16n
hon 6¢cm bﬁng thudc do chuyén dung, d6 chinh
xé4c dén dm.

Sir dung biéu thé tich 2 nhan t6 14p chung toan
quéc (Vién Piéu tra Quy hoach rimg, 1995) dé
xac dinh thé tich ctia timg cy ca 1&, tir d6 x4c
dinh tdng thé tich cta cac cdy trong 6 tiéu chudn
va trit luong rimg tai vi tri cac 6 tiéu chun.

2.2.2. Phuwong phdp xit Iy va trich xuit thong
tin tir dnh vé tinh

a. Phuong phdp xu ly anh

- Chuyén céac anh v€ tinh tir h¢ toa do UTM sang
hé toa 46 VN2000: Mbi canh anh LANDSAT-8,
viéc chuyén dbi duogc thuc hién trén 7 kénh
da phd (tir kénh 1 dén kénh 7) va kénh toan
sic (kénh 8); mdi anh ALOS-2/PALSAR-2,
viéc chuyén d6i dugc thuc hién trén 2 kénh
HHvaHV.

- Anh LANDSAT-8: Hiéu chinh anh huong
cta béng dia hinh bing phwong phép Cosine
hé sb C; tron cac kénh da phé voi kénh toan
sic dé tao ra cac kénh da phd c6 do phén giai
khong gian 15m; x4y dung anh thanh phdn
chinh (PC) va anh chi sb thuc vat (NDVI) d6
phén giai khong gian 15m.

- Anh ALOS-2/PALSAR-2: Chuyén gia tri sb
cia anh (Digital Number - DN) vé gid trj
cuong dd tan xa nguoc; chuyén anh cudng do
tdn xa nguoc kénh HH, HV vé& do phén giai
khong gian 15m bang ndi suy tuyén tinh (Bi -
linear) dé phi hop v6i d6 phén giai anh
Landsat-8.

b. Phuong phdp trich xudt thong tin tir dnh
Cén ctr vao: dién tich OTC, d6 phan giai
khong gian ctia anh vé€ tinh, d6 chinh x4c cua
x4c dinh vi tri tdm 6 tiéu chuén bing may
GPS, d6 chinh x4c nan chinh anh ctia nha san
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xuit anh, cdu truc ring ty nhién 14 rong
thuong xanh véi nhiéu ting tan, nhan thy:
mdi OTC s& gdbm mét sd pixel anh. Do do,
trong nghién ctru ndy, tac gia trinh xuit thong
tin trén anh tai vi tri OTC theo cac kich thudc
cira sd loc anh khac nhau. Kich thuéc cira sd
loc 1udn 1 sb 1& & dam bao pixel duoc gan gia
tri (chra tdim OTC) ludén & trung tdm cuda ctra
so loc.

Sau qué trinh x ly, cdc anh tao ra sir dung
trong nghién ctru déu c6 d6 phén giai khong
gian 15m, gdm: anh chi sé thuc vat (NDVI),
anh thanh phan chinh kénh thtr nhit (PC1),
anh thanh phan chinh kénh thtr hai (PC2), anh
cuong d6 tan xa ngugc kénh HH va anh cuong
d6 tan xa nguoc kénh HV. Cac anh nay dugc
trich xuét gié tri trung binh, sai tiéu chuin theo
timg kich thude ctra sb loc anh.

- Gi4 tri trung binh cac diém anh trong ctra sd
(XtB) dugc tinh toan theo cong thirc.

X = (YL K,)/n

Trong d6: K;: cap do xam cua dieém anh tha i
tai mot kénh trong clra so; n: so diem anh
trong cura so.

2.1)

- Sai tiéu chudn c4c diém anh trong cira sb
(Xs) dugc tinh toan theo cong thirc:

. \/Z?ﬂ(Ki—XTB)z

n-1

2.2)

Trong d6: X1g: cAp d6 x4m trung binh theo
ctra sb (tinh theo cong thic 2.1); K;: cép db
xam cta diém anh tht i trong cira s; n: sb
diém anh trong cira sb.

2.2.3. Phwong phdp trich lpc cdc thong tin
phi anh

Trong nghién cttu, ngoai céc chi tiéu trén anh,
str dung thém mét sb chi tiéu phi anh dé xay
dung md hinh x4c dinh trit lugng rimg, gdm:
d6 cao, d6 dbc, hudng phoi. Trich Xuét gia
tri: d6 cao, d6 ddc, huéng phoi tai timg vi tri
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OTC (ting pixel anh) tir m6 hinh s§ d9 cao
(GDEM).

2.2.4. Thim do mdi quan h¢ giita cdc bién
dpc Igp véi bién phu thupc

Viéc thim do méi quan hé giita gia tri cac chi
s trén anh va phi anh (con goi la bién doc lap
- ky hiéu 1a xi) véi trit luong rimg (con goi la
bién phu thude - ky hiéu 13 y) duoc thuc hién
bang 4 dang ham co ban.

Y =a+b*X (2.3)
Y = at+b*Ln(X) (2.4)
Ln(Y) = at+b*X (2.5)
Ln(Y) = atb*Ln(X) (2.6)

Trong d6: Y la trir luong rimg (bién phu
thudc); X 1a gia tri chi sb trén anh hodc phi anh
(bién doc lap).

Gi4 tri chi sd trén anh (trung binh, sai tiéu
chuin) ding dé tham do médi quan hé duoc xac
dinh tai 3 kich thudc cira 6 loc: 3 x 3,5 x 5
va 7 x 7. Cac mbi quan hé nay dugc danh
gia théng qua kidm dinh y nghia ctia hé sb
turong quan (r) bang tiéu chuén t véi gia thiét:
H,: khong ton tai mdi quan hé gifra bién doc
14p x va bién phu thudc y. Néu t < - ton(n - 2)
hodc t > tyn(n - 2) (o 1a mirc y nghia, o = 0,05)
thi bac bé gia thiét H, va nguoc lai.

2.2.5. Lwa chon thudt todn xdy dung mé hinh
xdc dinh tri¥ luwong rirng

Mb hinh héi quy 12 mé hinh hay duoc sir dung
nhit d& xéc dinh trir luong rimg tir anh vé tinh,
va ¢6 thé 1a: md hinh hdi quy tuyén tinh da
bién hodic m6 hinh hdi quy da phi tuyén tinh.
K&t qua thim do mdi quan hé giira cac bién
doc 1ap véi bién phu thudc, cho phép lua chon
dang quan hé t5t nhét giita timg bién doc lap
v6i bién phu thudc 14 tuyén tinh hay phi tuyén.
- Khi méi lién hé gitra bién phu thudc (y) v6i céc
bién doc lap (x;) tudn theo quan hé tuyén tinh,
md hinh hdi quy tuyén tinh da bién c6 dang:
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Y= bo+b1X1+b2X2+. . .+prp (2.7)

- Tuy nhién khi méi lign he gilta bién phy
thudc (y) véi cac bién ddc 1ap (xi) khoéng tuan
theo quan hé tuyén tinh, trong trudng hop nay,
mo hinh hoi quy da phi tuyén tinh duoc nghién
ctru véi cac dang phuong trinh sau:

Y=by+ ban(Xl) e szn(Xz) +..

*+ bpLn(x,) (2.8)
Ln(Y)=b, + bix; +byxy + ...+ bpx, (2.9
Ln(Y)=1b,+ biLn(x;) + boLn(x,) + ...

* byLn(x,) (2.10)
Vi d6 phitc tap, cic mo6 hinh két hop: (2.7),

(2.8), 2.9) va (2.10) khéng thuc hién trong
nghién ciru nay.

Do c4c bién diu vao tir anh va phi anh d3 duoc
kiém tra mbi quan hé véi tri luong, chi bién

~ ¢0 quan hé thyc Su vOi triy luong méi duoc

tham gia dé xay dung mé hinh da bién. Nén
cac phuong trinh da bién xdy dung duogc phai
ddm béo c4c yéu ciu: (1) Phuong trinh tdn tai
trong téng thé theo kidm dinh F; (2) C4c hé sb
bi clia phwong trinh tdn tai trong tdng thé theo
kiém dinh t,

2.2.6. Phuwong phdp xdy dung, lya chon méo
hinh (5t nhét va xdc dinh sai s6 ciia mé hink

a. Phuong phdp xdy dung mé hinh

Phan chia OTC @ xdy dung va kiém chimg
m hinh: Danh sich 214 6 tiéu chudn vsi day
du céc thdng tin v& anh va phi anh trich xuit
theo kich thuéc cua sé loc anh dugc phan ngiy
nhién thanh 2 phin: ( 1) Iya chon ngu nhién
theo khong gian 33,3% sb 6 tiay chudn (71
OTC) st dung dé kidm chimg mé hinh; (2)
66,7% s6 6 (143 OTC) con lai duoc sir dung
dé x8y dung mé hinh.

Xy dung mé hinh: Str dung t4t ca cac bibn c6
mé; quan hé véi trix luong theo két qua tham
40 méi quan hé dé x8y dung mé hinh va x4c
dinh sai s6 cia mé hinh cho timg kich thuéc

ctra s6 loc anh theo 4 dang ham: (2.7), (2.8),
(2.9) va (2.10) v&i tha tuc chon bién duge thuc
hién theo phuong phap loai trir din (backward
elimination) trén phdn mém SPSS. Trong
truong hop, theo chidy ting ctia kich thuge
cira s6 loc (thr 3 x 3 dén 7 x 7), hé sb r ctia mé
hinh x4c dinh trit lugng van ting, tién hanh mé
r0ng kich thude cira sd loc anh dén khij r dat
gid trj cao nhit, khong thay ddi hodc giam.

Lva chon mé hinh tét nhét cho timg dang ham:
2.7), (2.8), (2.9) va (2.10) cin ctr vao hé sér.
V6i moi dang ham, mé hinh t4¢ nhét 1a mo
hinh ¢6 hé sé r cao nhét.

Sau khi lya chon dugc mo hinh t8t nhit cho
timg dang ham, cin cit vao sai s6 cia mo hinh
dé chon ra mé hinh tét nhit d& x4e dinh trix
luong rimg tai khu vuc. Céc loai sai sb ciia mo
hinh gém: sai s§ tuyét d6i (MAE\y), sai sé
tuong doi (MAEy(%)), sai s trung binh toan
phuong (RMSEvy), sai sé trung binh toan
phuong tuong dbi (RMSEmu(%)) duge tinh
todn tuong tmg theo céc cong thire: (2.11),
(2.12), (2.13) va (2.14).

MAEy = lzleﬂﬂu 2.11)
k n
= 15100 «n Yi—Ji
MAEmH(%)—E I Ziml - (2.12)

1 / n 3
RMSEyy; = EZ# %Ziq (yi - yi)2 (2.13)

)
RMSEvy(%) = %Z}‘IOO\/%EL(YI; Yi)
1
2.14)

Trong dé: k 1a s phn dir liéu béng nhau (hoic
gan bing nhau) duge phén chia (k- fold); n 13 s§
dit ligu dénh gi ctia m3i 14n; Yiva §; 1a gia trj
quan sit va du dodn qua mo hinh (y; 13 trir
luong tai c4c OTC, y, 1a trix luong du doan
qua md hinh).
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2.2.7. Phwong phdp kiém chirng mé hinh xdc
dinh trit lwong rieng

St dung 33,3% sb 6 tiéu chudn (71 OTC) doc
1ap khong tham gia xay du’ng m6 hinh dé kiém
chung mo hmh t6i wu. Sai sb kidm chimg mo
hinh gdm: Sai sé kiém chimg tuyét dbi (MAEk()
duorc tinh twong tu theo cong thirc (2.11); Sai
s6 kiém ching twong d6i (MAExc (%)) duorc
xac dinh tuong tu theo cdng thirc (2.12); Sai sb
trung binh toan phuong kiém ching
(RMSEkc) duoc xé4c dinh tuong tu theo cong

thac (2. 13) Sai sb trung binh toan phuong
tuong d6i kiém ching (RMSEkc (%)) duoc
xac dinh tuong tu theo cong thirc (2.14).

Trong d6: n 12 s6 6 tiéu chuan sir dung dé kiém
chimg mé hinh (n = 71); k =1; y; va §, 1a gia
tri quan sat va du doan qua moé hinh (y; 1a trir
lugng tai cac OTC sir dung dé kiém chimg mo
hinh, y; 1a trit lugng cac 6 tiéu chuin tuong
umg du doan qua mé hinh).

Toan by qua trinh nghién ctru dugc minh hoa
tai hinh 1.

Dif li¢u ddu vao xdy dymg vi kiém chimg mé hinh

Anh vé tinh Mb hinh 56 d6 cao
OTg.th‘-m LANDSAT-8, (DEM)
= ALOS-2/PALSAR-2
X Iy dir liéu aé xdy dymg
va kiém chimg mé hinh
X 1y 50 Nb1 suy khéng gian
liéu, x4c Y xédy dung ban d6: 46
dinh trix Xirly ank cao, 4 déc, hudng
luong phoi
‘/\ i -
oTC OTC xidy Trich loc théng tin: Tnc.h loc thf’“% b
-z - N 2 oo d6 cao, d6 doc,
kiém dung md Trung binh, sai tiéu huéne phoi tai vi &
chimg hinh chuén anh theo KTCS g pOT o

! }

!

Xiy dyng mé hinh xic dinh trir legng

- Thim dd mbi quan hé gitra bién déc 1dp vaM
- Xay dung mé hinh xéc dinh tri¥ luong rimg

y

4

| Lya chon mé hinh ¢ nhit va kiém chimg MH |

Hinh 1. So d6 qua trinh nghién ctru

1. KET QUA NGHIEN CUU VA THAO LUAN

3.1. X4c dinh tri lwgng rirng trén cac 6
tiéu chuén

Két qua thu thap s6 liéu, tinh toan trir lugng
rimg tai vi trf c4c 6 tiéu chuédn va phan chia 6
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tiéu chudn dé tham do méi quan h¢, xdy dung
va kiém ching mé hinh duge thé hién tai
bang 1.



