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TOM TAT

Str dung anh vé tinh quang hoc ¢6 do phan giai trung binh t6 ra c6 nhidu wu diém va trién vong trong diéu tra
rung, nhét 1a trong viéc xac dinh nhanh trit lugng rung trén dién rong. St dung anh vé€ tinh LANDSAT-8, mo
hinh s6 d6 cao ASTER (DEM), cic ban dd va tai liéu phu trg, két hgp v6i phuong phap diéu tra rimg truyén
thdng trén cac 6 tiéu chudn, nghién ctru da danh gia kha nang xac dinh trir lvong rimg tir anh tai Cong ty trach
nhiém hitu han mot thanh vién Lam nghiép Dk Wil. Két qua cho thdy: (1) Mdi quan hé giita trit lugng rimg
Vv6i gia tri cua kénh thanh phin chinh PC1 c6 hé s6 1* 16n nhét, tiép theo dén kénh chi sé thyc vat NDVI va
kénh thanh phén chinh PC2; (2) Hai dang ham (Y=a+b,*X’+b,*X*+b,*X) va (Y=a*c""*) md phong t6t cho mbi
quan hé: giita trit lwong ring véi gia tri cua kénh thanh phan chinh PC1, gitra trit lugng rimg véi gia tri chi s6
thuc vat NDVI; (3) Kich thudc cira s6 anh 3x3 1a t6t nhit dé xac 1ap mdi quan hé giira trit lwong rimg véi gié tri
ctia kénh thanh phan chinh, kénh chi sé thyc vat NDVI; (4) Xac dinh trir lugng rimg tir anh thanh phan chinh
va chi sb thuc vat trong mé hinh don bién t6t hon so v6i md hinh da bién. Sir dung anh thanh phan chinh hoic
chi sb thuc vat NDVI trén anh Landsat-8 dé xac dinh trir lvong ring tai khu vuc béng phuong trinh tuong quan

cho sai s6 (RMSE) tir 51-55 m®/ha, sai s6 twong ddi tir 26%-28%.

Tir khoa: Anh vé tinh, Landsat-8, NDVI, phan tich thanh phén chinh, trir lwgng rirng.

I. PAT VAN PE

Anh vé tinh 1a mot trong nhitng ngudn dix
liéu quan trong cho xac dinh trtr lugng rung
trén nhiing quy mo khac nhau. Mac du da duoc
str dung dé xac dinh trir luong ring & nhiéu
noi, nhiéu thuat toan da duoc phat trién ung
dung dé tinh toan, nhung dén nay chwa cé
thut toan nao duoc coi 1a téi wu co thé su
dung dé xac dinh trir lwong ring tir anh cho
moi khu vuc trén thé gioi (Wu et al 1994,
Trotter et al 1997, Lucas et al 1998, Foody et
al 2003, Lu 2006,...).

Mot trong nhiing thudt toan gia dinh ring
gitta trit lugng rimg (bién phuy thudc) voi gia tri
phan xa phd, chi sé thuc vat... (bién doc lap)
trén anh ton tai mdi quan hé véi nhau va co thé
dugc mo hinh héa bang cac ham hoéi quy tuyén
tinh don bién, da bién hodc ham phi tuyén.

Trong thyc té, giita trit luong rimg va gia tri
phan xa phé (bién doc 1ap) xac dinh tir anh vé
tinh néu c6 mdi quan hé thuong twong ddi
phirc tap va rat khoé mé phong bang ham duong

thang nén cac dang ham phi tuyén duoc danh
gia 1a chuyén nghiép hon dé thé hién mdi quan
hé nay. Do d0, cac mé hinh phi tuyén nhu ham
s6 mii (Nasset et al 2011, Chen et al 2012);
ham logarit (McRoberts et al 2013) thuong
duoc nhiéu nha khoa hoc lwva chon dé xac dinh
trtr lugng rung tr anh.

Trong nghién ctru nay, st dung 6 dang
phuong trinh tuyén tinh va phi tuyén co ban,
anh Landsat-8, sb liéu diéu tra thuc dia trén cac
6 tiéu chudn dé nghién ctru kha ning xac dinh
trlt lugng rung tu nhién, thr nghiém tai Cong
ty trach nhiém httu han mdt thanh vién Lam
nghiép Pik Wil, huyén Cu Jut, tinh Dak Nong.
IL VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Vit liéu nghién ctru chii yéu duoc sir dung
ciia bai bao gdm: (1) M6 hinh sb do cao
ASTER GDEM (duoc tao ra boi Bo Cong
nghiép, Thuong mai va Kinh t& Nhat Ban phoi
hop v6i NASA cua M$); (2) Anh vé tinh
Landsat-8 chup tinh Dak Nong ngay 30 thang
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01 nam 2014, d6 phan giai khong gian 1a 30 m
dugc nan chinh truc giao phu hop véi dia hinh
& mirc xir 1y 1T; (3) Hé thong 80 6 tiéu chuan
rung ty nhién do du an biéu tra, kiém ké rung
tinh Pak Nong thu thip trong giai doan cubi
2013 dén dau nam 2014 (gan trung v6i thoi
diém chup anh) tai khu vuc nghién ctu; (4)
Mot sb ban dd va tai liéu phu tro.

2.2. Phwong phap nghién ctru

2.2.1. Phwong phdp thu thip va xir Iy so ligu
ngoai nghiép

a) Phuwong phap thu thap sb liéu ngoai
nghiép

Pé thuc hién ndi dung nay, tac gia ké thira
s litu do dém tai 80 6 tiéu chuén rung tu
nhién tai khu vuc nghién ciru. Tai mdi 6 tiéu
chuan, ky thuat thu thap sé liéu nhu sau: (1)
Xac dinh vi tri tAm 6 tiéu chuan bing may GPS
vo1 do chinh xac tr 3 m - 5 m; (2) Po chu vi
than cdy ¢ vi tri 1.3 m cia tit ca cac ciy gb co
duong kinh 16n hon 6 cm bang thuéc day do
chinh x4c dén cm; (3) Xac dinh chiéu cao vit
ngon cua 5 ciy gb c6 duong kinh 16n hon 6 cm
ndm gan tAm 6 tiéu chun nhét bang cac thudc
do chuyén dung, do chinh xac dén m.

b) Phuong phap xir Iy s6 liéu

Str dung phuong trinh duong cong chiéu
cao di xay dung duoc cho timg kiéu trang thai
rung ty nhién: La rong thuong xanh (Hvn =
7,4939*Ln(D1.3)-7,4421; R*=0,7077), 14 rong
rung 14 (Hvn = 5,8742*Ln(D1.3)-5,6681; R* =
0,7015) va 1la rong ntta rung la (Hvn =
6,0461*Ln(D1.3)-4,5979; R*= 0,7742) tai tinh
Dik Nong dé xac dinh chiéu cao cua tit ca cac
cdy trong 6 tiéu chuan.

Str dung biéu thé tich 2 nhan té (S6 tay Diéu
tra quy hoach rirng — Vién Piéu tra Quy hoach
rieng, 1995) dé xac dinh thé tich cua ting cdy
ca 1é, tir d6 xac dinh tong thé tich cua cac cdy
trong 0 tiéu chudn va trit lugng ring tai vi tri
cac 6 tiéu chuan theo 2 trudng hop sau:

- Pbi véi kiéu trang thai rimng tu nhién 14

rong thuong xanh va l4 rong ntra rung la: s
dung biéu thé tich 2 nhan t6 1ap chung cho toan
quéc dé xac dinh thé tich cho ting cay trong 6
tiéu chuan theo phuong trinh:

V =0,748%(D; 35)*(Hu " *H*107  (2.1)

Trong do: D1.3 1a duong kinh than cay tai
vitri 1.3m; Hyy 12 chiéu cao men than cay.

Chiéu cao men than duoc x4c dinh theo
cong thuc:

Hpme= Hyn*1,04 (2.2)

Trong d6: Hyy 12 chiéu cao men than cay;
H,, 1a chiéu cao vat ngon.

- Pbi véi kiéu trang thai rimg tu nhién 1a
rong rung 14: str dung biéu thé tich 2 nhan t6
tinh riéng cho rung rung 14 vung Tay Nguyén
dé xac dinh thé tich cho timg ciy trong 6 tiéu
chuan.

V=0,686*(D; 3" "*)*(Hp M )*107  (2.3)

Chiéu cao men than duoc x4c dinh theo
cong thuc (2.2).

M/6 = iz, Vi (2.4)

Trong do: M/6 1a trlt luong trén 0 tiéu
chudn; Vi 1a thé tich cay trong 6 tiéu chuan; n
1a s6 cay do dém trong 6 tiéu chuan.

+ Xéc dinh trit lugng 14m phan:

10.000 xM/d

M/ha = (2.5)

Trong d6: M/ha 1a trit lwong 1am phan; M/6
la trir luwong trén 6 ti€u chuan; S 1a dién tich 6
tiéu chudn (1000 m?).

Tao danh sach cac 6 tiéu chuan gdm céc chi
tiéu: Thir tu 6 tiéu chuén, ky hiéu 6 tiéu chuan,
vi tri 6 tiéu chuan (x,y), trit lwong. Danh sach
cac 6 tiéu chuan xay dung duoc sé& sir dung cho
cac nghién ciru tiép theo.

2.2.2. Phwong phap xw ly va trich loc cdc
thong tin trén danh vé tinh Landsat-8

Anh Landsat-8 duoc cung cip hoan toan
mién phi, ngudi st dung c6 thé tai anh vé tai
trang Glovis.usgs.gov voi diéu kién phai ding
ky mdt tai khoan cu thé. Viéc tai anh duoc
thuc hién nhu sau: Trén trang Glovis.usgs.gov,
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chon muc Collection/Landsat
Archive/Landsat8 OLI, di chuyén dén khu vuc
can léy anh b?mg chuot. Lya chon trong muc
Max cloud (0-100%) dé chon nhitng anh it
may nhat (thuong nhé hon 10%). Chon anh
can tai/Add to scene list/Send to cart va ding

ph = (MyQear + Ap)/Cos(0s2)= (MyQea + Ay)/Sin(Bse)

Trong d6: p,: phan xa & ting trén cua khi
quyén (Planetary TOA reflectancre) (thu
nguyén, khong co don vi); Oce: gid tri s6 trén
anh (DN); M, : gia tri
REFLECTANCE MULT BAND x; A4,: gia tr
REFLECTANCE ADD BAND x; 0g: Goc thién
dinh (G6c cao ctia mat troi - SUN_ELEVATION);
Osz : 90 - goc thién dinh (d9).

Anh vé tinh Landsat 1a tap dit liéu da kénh
phd dién hinh c6 do twong quan 16n giira cac
kénh anh. Nghia la gitta cac kénh anh c6 do
tuong quan cao nén thuong khong st dung
ddng thoi dé hién thi mau hodc chiét tach cac
dbi tuong twong dong vé phan xa phd. Do do,
tac gia st dung phuong phap phan tich thanh
phan chinh (PCA) dé giam sb lugng cac kénh
ph6 ma van giita duoc thong tin khong bi thay
doi dang ké. Thuc chat PCA 1a thuat toan tao
anh chtra thong tin cha yéu dé nhan biét hon so
v6i anh gbc. Phuong phap nay duoc ap dung
trong vién tham trén co s& thuc té 1a anh chup
& cac kénh phd gan nhau c6 do tuong quan rat
cao, vi vay cac thong tin cua ching c6 sy trung
lap rat 16n, hay néi cach khac 1a anh da phd
chtra nhiéu ciing nhu sy du thira thong tin.

Tao anh thanh phan chinh tir 7 band (Band1
dén Band7) cua anh Landsat-8 bang cong cu:
Principal Component Analysis (PCA) trén
phan mém ArcGIS.

Tao anh chi s6 thuc vat khac biét chun hoa
- Normalized Difference Vegetation Index
(NDVI) bang cong cu Raster Calculator trén
phan mém ArcGIS theo cong thirc:

NDVI = (NIR-RED)/(NIR+RED) (2.7)

Trong d6: NIR 14 gia tri phan xa phd cua

nhap dé tai anh vé. Anh st dung da duogc nha
san xuat xir Iy dén muac 1T (anh da hiéu chinh
khi quyén, hiéu chinh xa va hi€u chinh dia hinh).

Chuyén gia tri DN cua anh vé gia tri phan
xa O tang trén khi quyén cta vat thé (d6i
tugng) bang cong thirc:

(2.6)

kénh can hdng ngoai (Band5); RED la gia tri
phan xa phd cta kénh do (Band4).

Chuyén anh thanh phan chinh, anh chi sb
thuc vat tor hé toa d6 UTM sang h¢ toa do
VN2000 bang cong cu Project Raster trén phan
mém ArcGIS.

Xac dinh gié tri chi s6 thuc vat, gia tri kénh
thir nhét, tha hai trén anh thanh phan chinh tai
vi tri 6 tiéu chuan véi kich thude cira sb: 1x1;
3x3; 5x5 va 7x7 pixel dugc danh sach 6 tiéu
chuan chua: trir luong rung tai thuc dia va gia
tri kénh thtr nhat, kénh thir hai cua anh thanh
phan chinh, gia tri chi sd thuc vat twong tmg
theo céc kich thudc ctra s6 khac nhau trén anh.

Tu danh sach 6 tiéu chuén, lua chon 2/3 s6
6 str dung dé xay dung mé hinh (54 OTC), 1/3
s6 6 con lai (27 OTC) duoc sir dung dé danh
gia do chinh xac cua md hinh.

2.2.3. Phwong phdp nghién ciru méi quan hé
giita triv lwong rirng véi gid tri phin xa pho,
chi 56 thuwe vit

Mbi quan h¢ gitra gia tri chi s6 thuc vat, gia
tri kénh thtr nhat, thir hai trén anh thanh phan
chinh & 4 kich thudc ctra s6: 1x1; 3x3; 5x5 va
7x7 voi trit lugng ring dugce nghién ctru thong
qua 6 dang phuong trinh nhu sau:

Y=a+b*X (2.8)
Y=a+b*Ln(X) (2.9)
Y=a+b*X*+b,*X (2.10)
Y=a+b*X’>+b,*X*+bs*X (2.11)
Y=a*X" (2.12)
Y=a*e”™X (2.13)

Cac mbi quan hé nay duoc danh gia thong
qua hé s tuong quan (R?). Tir d6 lya chon ra
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kich thudc ctra s6, dang phuong trinh tot nhat
xac dinh trir lwong rung tor anh. Phuong trinh
duoc lua chon theo kich thude ctra s anh 1a
phuong trinh ¢6 hé s6 R? ¢o gid tri cao nhét va
ton tai trong tong thé.

Sai s6 tuyét d6i cua mo hinh x4c dinh trit
luong rung (RMSE) dugc xac dinh theo
phuong phap binh phurong nhé nhat. Cong thirc
xac dinh RMSE nhu sau:

IS Moz - Met Y
RMSE=| = (2.14)

Trong d6: Mtt: trit luong gb do dém thuc
dia tai vi tri 6 tiéu chuan; MIt: trir luong gd tai
vi tri 6 tiéu chuin xac dinh thong qua phuong
trinh; n: sd luong 0 tiéu chuén st dung dé danh
gid do chinh xac (27 OTC).

Sai sb twong dbi cia mé hinh xac dinh trir
lugng rung (RMSE%) duoc xac dinh theo
cong thuec:

RMSE%=100*RMSE/Mttrg (2.15)

Trong d6: Mttrg: trit lugng gb trung binh do
dém thuc dija tai cac OTC, RMSE: Sai sd tuyét

Hinh 3.1. Vi tri CT TNHH MTV LN
Pik Wil trén dia ban tinh Pik Nong

d6i cia mo hinh x4c dinh theo cong thirc (2.14).
III. KET QUA NGHIEN CU'U, THAO LUAN

3.1. Két qua diéu tra xac dinh trir lwong
rirng trén cac 6 tiéu chuin va dic diém anh
v¢ tinh Landsat-8 tai khu vwe nghién ciru

Cong ty trach nhi€ém hitu han mot thanh
vién Lam nghiép Pk Wil ndm trén dja ban xa
DPik Wil, huyén Cu Jut, phia Tay Béc cua tinh
Dik Nong vé6i dién tich quan 1y trén 31.400 ha,
chu yéu 1a kiéu rung gd tu nhién 14 rong
thudng xanh va nira rung 14. Theo két qua kiém
ké rimg tinh Pak Nong nim 2014, dién tich
rimg va dat chua c6 rimg phan theo trang thai
cua cong ty nhu sau: (1) Di¢n tich rirng giau va
rung trung binh chiém 87,5%; (2) Dién tich
rung nghéo chiém 11%; (3) Dién tich rimg
nghéo kiét chiém 0,5%; (4) Dién tich dat chua
¢6 rimg chiém 1% tong dién tich quan 1y cia
don vi. Nhu vay, phan 16n dién tich rimg cta
don vi 1a rirng giau va rung trung binh.

Vi tri cua khu vyuc nghién ctru va sy phan bd
céc 6 tiéu chuén diéu tra thuc dia trén dia ban
nghién ctru dugc minh hoa tai hinh 3.1 va 3.2.

Hinh 3.2. Phan b6 cac 6 tiéu chuin tai khu vire nghién ciru
trén anh thanh phan chinh (PCA)
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Két qua xac dinh trir luong rung tai vi tri  cac OTC dugc tap hop tai bang 3.1.

Bang 3.1. Trir lwgng rirng ty nhién tai vi tri cic 6 tiéu chuin

oTC X Y M/HA oTC X Y M/HA oTC X Y M/HA oTC X Y M/HA

DWo1 418537 1413091 175,1 Dw21* 409849 1405765 256,6 DW41* 409342 1413282 172,1 DWeo1* 405023 1410979 1323

DW02 412738 1412523 164,6 DWw22 409665 1405268 346,9 DWw42 410008 1414211 81,5 DWe62* 405174 1408459 193,6

DWO03 414081 1412936 2299 DW23 409764 1404740 280,2 DWw43 409486 1414404 154,8 DW63 405730 1410603 1698

DWo04 414067 1410975 3144 DWw24 410128 1404435 262,1 DW44* 409217 1414323 152,8 DWo4 406785 1410298 140,1

DWO05 412960 1412140 2944 DW25 410064 1411828 1379 DW45 408887 1414806 121,5 DW65 407414 1410571 164,7

DW06 411694 1412467 120,2 DWw26* 410367 1402069 360,8 DW46 408019 1414996 130,3 DW66 409329 1408478 96,5

DW07 414294 1410314 256 DW27 409542 1398563 321,8 DW47* 408751 1415235 221,2 DW67 408656 1408912 205,3

DWog* 413578 1409673 180,6 DWw2g* 409337 1398017 3358 DW48* 407303 1414912 1347 DW68 409437 1409239 157,5

DW09 413302 1409225 2284 DW29 409104 1396715 231,9 DW49 409616 1415056 147,6 DW69* 408310 1409350 137,6

DW10* 412807 1409088 346,6 DW30 408405 1399146 239,6 DW50* 405070 1413187 1314 DW70 409252 1409974 126,7

DWI11 413298 1410769 178,6 DW31 407474 1399721 274,9 DWSs1 404719 1412657 1472 DW71 416723 1412831 194.4

DWI12 412557 1409525 233,1 DW32 406839 1401168 172,1 DW52% 419122 1410638 292,1 DW72* 416080 1413289 2152

DW13* 410667 1409439 2353 DW33 409440 1399985 255,1 DWS53* 416725 1413255 176,5 DW73* 415731 1413547 2394

DWwWi4 411148 1411706 190,3 DWw34 409229 1400423 230,3 DW54 418791 1410090 316,3 DW74 415252 1413623 1334

DW15 409800 1407774 208,9 DW35* 409548 1411930 135,7 DWSs5 419062 1409434 2104 DW75 414831 1413584 138.4

DWi1e6* 410799 1406563 333 DW36* 409571 1411600 1444 DWS56 405810 1407136 1442 DW76 413306 1413707 114,7

DW17 409326 1407433 292,2 DW37* 409172 1412183 155,7 DW57* 405689 1406643 128,4 DW77 412875 1413436 112,5

DWI18 410686 1411988 235,6 DW38 409611 1412631 132,6 DWSs8 406365 1406943 262,5 DW78* 413276 1413511 1233

DWI19 411734 1408031 2444 DW39* 409377 1412704 142 DW59 417381 1413435 102,2 DW79 412939 1412493 165.4

DWw20* 410026 1406233 285,1 DW40 409633 1413249 1334 DW60 406146 1407454 1748 DW80* 413122 1413101 129,3

Ghi chii: OTC: 6 tiéu chudn; x,y: gid tri kinh dg  gia vdo qud trinh xdy dung mé hinh).
va vi do theo hé VN2000;, M/Ha: trit lwong rieng Pic diém anh vé tinh Landsat-8 st dung
don vi m’/ha; *: nhitng 6 hra chon ngdu nhién dé  trong nghién ctru dugc tap hop tai bang 3.2.
danh gid do chinh xac cua mé hinh (khong tham
Biang 3.2. Thong tin chung vé cic kénh va gia tri M, A, cac band dnh
str dung trong nghién ctru

s

Bwoc song Do phan giai

TT Band L. M, A,
(micrimeters) (meters)

1 Band 1 - Coastal aerosol 0.433 -0.453 30 2.0000E-05 -0.100000
2  Band?2 - Blue 0.450 - 0.515 30 2.0000E-05 -0.100000
3 Band 3 - Green 0.525 - 0.600 30 2.0000E-05 -0.100000
4  Band 4 -Red 0.630 - 0.680 30 2.0000E-05 -0.100000
5 Band 5 - Near Infrared 0.845 - 0.885 30 2.0000E-05 -0.100000
6 Band 6 -SWIR 1 1.560 - 1.660 30 2.0000E-05 -0.100000
7 Band 7-SWIR 2 2.100 - 2.300 30 2.0000E-05 -0.100000
8  Band 8 - Panchromatic 0.500 - 0.680 15 2.0000E-05 -0.100000
9  Band9 - Cirrus 1.360 - 1.390 30 2.0000E-05 -0.100000
10  Band 10 - Thermal Infrared 1 10.3-11.3 100

11  Band 11 - Thermal Infrared 2 11.5-12.5 100

Osz = Goc thién dinh (goc cao) cua mat troi (do)= 48,71130555 do
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3.2. Méi quan hé giira trir lwong rirng voi
gia tri anh thanh phén chinh, chi s6 thue vat

Phan tich thanh phan chinh 1a mot k¥ thuat
phan tich bién doi duoc nghién ctru ung dung
trong Vién Tham da khong duge st dung rong
rdi cho t6i khi k¥ thuat mdy tinh ra doi. Y
tuong chinh cua thuat todn phan tich thanh

phan chinh 13 giam chiéu cua tap dit liéu co su
turong quan 16n giita cac bién.

Két qua xac dinh hé s twong quan (r) gia tri
phd tai vi tri cac OTC giira 7 kénh phd cta anh
Landsat-8 & khu vuc nghién cuu dugc thé hién
trén ma tran twong quan trong bang 3.3.

Bang 3.3. Ma tran twong quan giira cac kénh phd trén anh Landsat-8
tai khu vyc nghién ciru

Kénh phé B1 B2 B3 B4 BS B6 B7
B1 1 0,99 0,88 0,93 -0,85 0,70 0,97
B2 0,99 1 0,91 0,96 -0,84 0,74 0,97
B3 0,88 0,91 1 0,97 -0,61 0,91 0,92
B4 0,93 0,96 0,97 1 -0,73 0,86 0,96
BS -0,85 -0,84 -0,61 -0,73 1 -0,37 -0,81
B6 0,70 0,74 0,91 0,86 -0,37 1 0,82
B7 0,97 0,97 0,92 0,96 -0,81 0,82 1

Céc kénh khac nhau cta anh vé tinh da phd
dugc goi 1a tuong quan thap néu cac phan tur
ngoai duong chéo gan bang 0, diéu nay co
nghia 1a néu ma tran hiép phuong sai 14 ma
tran chéo thi cac kénh anh vé tinh khong tuong
quan hay it du thtra thong tin. Tu bang 3.3
thdy: giita cic kénh phd trén anh tai khu vuc
nghién ctru c6 twong quan voi nhau rit cao, hé
s6 twong quan thip nhat 1a quan hé giira kénh 5
va kénh 6 (r = -0,37), con lai hé sb r déu tur
0,61 dén 0,99. Do d6, dé chuyén dbi cac gia tri
d6 xam cua pixel ting kénh anh nham giir t6i
da lugng thong tin hitu ich va loai bo cac thong
tin trung ldp (cac yéu t6 twong quan) di st
dung phuong phap phén tich thanh phan chinh
(PCA). Dt liéu anh thu duoc (goi 1a anh thanh
phan chinh) chi chtra cac kénh anh it twong

quan (doc 1ap tuyén tinh).

V& nguyén tic c6 bao nhiéu kénh (bl,
b2...bi) tham gia qua trinh phan tich thi s€ c6
bay nhiéu kénh anh thanh phan chinh duoc tao
ra (PC1, PC2...PCi) nhung trén 97% lugng
thong tin vé d6i tuong s& tip trung tai 2 kénh
thanh phan chinh dau tién 1a: PC1 va PC2. Nhu
vay, sau khi tao anh thanh phﬁn chinh, thay vi
phai nghién ctru mdi quan hé giira trir luong
rimg v&i gia tri phan xa phd cta cac Band anh
theo mo hinh don bién va da bién, chi can
nghién ctru mdi quan hé giita trit lugng rimg
voi gid tri trén 2 kénh: PC1 va PC2 trén anh
thanh phan chinh.

Méi quan hé giira trit lvong rimg voi gia tri
anh thanh phan chinh, chi sd thuc vat théng qua
hé sb twong quan (%) dugc tap hop tai bang 3.4.

Biang 3.4. Hé s6 twong quan (r’) giira trir hrgng rirng véi gia tri kénh anh theo kich thuwéc cira s6 anh

va dang phwong trinh

Kénh anh/ Kich thwéc Dang phwong trinh
cira s6 anh 2.8) 2.9 (2.10) (2.11) (2.12) (2.13)
PC1(1X1) 0,558 0,506 0,566 0,617 0,521 0,578
PC2(1X1) 0,274 0,288 0,328 0,404 0,342 0,327
NDVI(1X1) 0,462 0,424 0,485 0,485 0,451 0,482
PC1(3X3) 0,559 0,529 0,559 0,585 0,530 0,567
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Kénh anh/ Kich thwéc Dang phwong trinh

cira s6 anh 2.8) 2.9) (2.10) 2.11) (2.12) (2.13)
PC2(3X3) 0,283 0,289 0,303 0,385 0,348 0,340
NDVI(3X3) 0,486 0,446 0,503 0,503 0,497 0,529
PC1(5X5) 0,554 0,523 0,554 0,585 0,533 0,571
PC2(5X5) 0,238 0,247 0,268 0,317 0,315 0,306
NDVI(5X5) 0,470 0,429 0,499 0,524 0,464 0,494
PC1(7X7) 0,465 0,469 0,476 0,484 0,475 0,478
PC2(7X7) 0,206 0,216 0,260 0,359 0,267 0,256
NDVI(7X7) 0,445 0,399 0,486 0,501 0,442 0,480

Sy thay d6i hé s twong quan gitra trit lwong  3x3, 5x5 va 7x7 dugc minh hoa tai cic hinh:
rung véi gid tri cac kénh anh theo 6 dang  3.3,3.4,3.5va3.6.
phuong trinh trén 4 kich thudc cira s 1x1,

07 07
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(2.8) (29) (210) (211) (212) [213) (2.8) (2.9) 2100  (21) (212) (213)
Hinh 3.3. H¢ s6 twong quan (r’) giira trir lwong Hinh 3.4. H¢ s6 twong quan (r’) giira trir lwong
véi gia tri ciia cac kénh anh theo dang phuwong vG6i gia tri ciia cac kénh danh theo dang phwong
trinh kich thwéc cira s6 1x1 trinh kich thwéc cira s6 3x3
07 1 07 1=
" \//\// i
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Hinh 3.5. H¢ s6 twong quan (r’) giira trit lwgng Hinh 3.6. Hé s6 twong quan (r’) giira trit lwong
véi gia tri cia cac kénh anh theo dang phwong véi gia tri ciia cac kénh anh theo dang phwong
trinh kich thuée cira s6 5x5 trinh kich thuéc cira sb 7x7
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Trén ca 4 kich thudc ctra s6 anh va & tat ca
cac dang phuong trinh: mdi quan hé gitra trix
luong ring véi gia tri cua kénh thanh phan
chinh PC1 ¢6 hé sb % 16n nhét, tiép theo dén
kénh chi sb thuc vat NDVI va hé sé r* thip
nhat & mdi quan hé gitra trit luong véi gia tri
ctia kénh thanh phan chinh PC2. Vi vay, khong
nén st dung gia tri trén kénh thanh phan chinh
PC2 dé xac dinh trit luong rung tai khu vuc
nghién ctru theo mé hinh don bién.

Dang ham (2.11) mé phong t6t nhit cho
moi quan hé: giita trit lwong ring voi gia tri
ctia kénh thanh phan chinh PC1, giita trit luong
rimg voi gid tri chi s6 thue vat NDVI, giira trit
luong ring véi gia tri cua kénh thanh phan

chinh PC2 trén ca 4 kich thudc cira sb anh.

Tiép theo dang ham (2.11), dang ham

(2.13) ciing mo phong tét cho mdi quan hé:
gitra luong rung véi gid tri ctia kénh thanh
phan chinh PC1, giira trit luong rimng véi gia tri
chi sb thuc vat NDVI trén ca 4 kich thude cira
sO anh.

Gitra trir lugng rung voi gid tri cua kénh

thanh phan chinh PC2, sau dang ham (2.11),
dang ham (2.12) mé phong tot cho mdi quan
hé nay trén ca 4 kich thudc ctra s6 anh.

Sy thay ddi hé sb twong quan giira trit luong

rung voi gia tri tung kénh anh cua 6 dang
phuong trinh theo kich thudc cira s6 anh dugc
tap hop tai cac hinh 3.7, 3.8 va 3.9.
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Hé sb twong quan cia cac dang phuong
trinh thé hién mdi quan hé gitra trit lvong voi
gia tri cia kénh PC1, kénh PC2 c6 xu hudng
giam theo do tang kich thudc cira sd anh, nghia
1a & kich thudc cira sé anh gbc 1x1 gia trj 1* 1a
cao nhat. Nhu vay, kich thudc cura sb anh 1x1
1a tot nhat dé nghién ctru mbi quan hé giira trix
luong ring véi gia tri cua kénh thanh phan
chinh PC1 va PC2 theo 6 dang phuong trinh
(2.8) dén (2.13).

Hé sb twong quan cua cic dang phuong
trinh thé hién mdi quan hé gitra trit lvong voi
gid tri cua chi s6 thuc vat NDVI theo kich
thudc cira s6 anh cd xu hudng: r’(3x3) >
’(5x5) > r’(1x1) > r*(7x7). Do @0, kich thudc
ctra s6 anh 3x3 1a tot nhat dé nghién ctru mbi
quan hé gitta trtr luong rung véi gia tri cua
kénh chi sd thuc vat NDVI theo 6 dang

phuong trinh (2.8) dén (2.13).

3.3. Két qua luwa chon kich thuwéc cira s6 va
ham thé hién mdi quan h¢ giira triv hrong
rirng véi gia tri anh thanh phan chinh, chi
s0 thure vt

Két qua nghién ctru cho phép Iya chon kich
thudc cira s6 va dang ham dé nghién ciru mdi
quan h¢ gitra trlr lugng rung voi gia tri cua cac
kénh anh nhu sau:

* Mo hinh don bién: Vi anh thanh phan
chinh PC1, anh chi sb thuc vat NDVI lua chon
2 dang phuong trinh (2.11), (2.13) trén kich
thudc cira s6 3x3; V6i anh thanh phan chinh
PC1 Iya chon 2 dang phuong trinh (2.11),
(2.13) trén kich thuéc cira s6 1x1.

* M6 hinh da bién:

- Trén kich thude ctra s6 anh 1x1, st dung 2

dang phuong trinh:

M = a+b;*PC 1 +b,*PC1%+b3*PC 1+ by*PC2*+bs*PC2%+b*PC2
Ln(M) = a+b;*PC1+b,*PC2
- Trén kich thudc ctra s6 anh 3x3 st dung 2 dang phuong trinh:
M = atb*PC 1 +b,*PC1%+b3*PC 1+ by*PC2+bs*PC2%+be*PC2+ b*NDVP+bs* NDVI*+be* NDVI
Ln(M) = a+b;*PC1+b,*PC2+b3*NDVI

* M0 hinh don bién va da bién x4c dinh trit
lwong rimg tir anh thanh phan chinh va chi s6

thuc vat dugc minh hoa tai bang 3.5 va 3.6.

Bang 3.5. M6 hinh don bién xéac dinh trit lwgng rirg tir anh thanh phén chinh va chi sb thuc vat

Kich thuée Phuwong trinh R? RMSE
cua so
1x1 M = 96345*PC1° — 50729*PC1° + 7459.8*PC1 — 71,511 0,6169 57
1x1 M = 401,55¢ 438! 0,5778 54
3x3 M = 56297* PC1° — 29759* PC1% + 4036,7*PC1 + 98,237 0,5852 51
3x3 M = 389,61¢™*338"PC! 0,5670 53
3x3 M = 97,336*NDVT + 231,64*NDVI - 3,091 1 *NDVI+ 116,18 0,5033 51
3x3 M = 91,243¢"413"NPVI 0,5285 55
Biang 3.6. M hinh da bién x4c dinh trir lwgng rirg tir znh thanh phin chinh va chi sé thue vat
Kich thuge Phuwong trinh R? RMSE
cwra so
_ % 3 * 2 * -
Il M 96695,53 PC1°-51166,5 2PCl +7650,4*PC1 0.6342 0
29897,5*%PC2°+23268,8*PC2%-5693,7*PC2+340,3
1x1 Ln(M) = -3,9537*PC1+0,8494*PC2+5,6277 0,5894 54
M = 1543,0+60989,8*PC1°-31234,1*PC1°*+3931,2*PC1-
3x3 67939,9%PC2°+57809,5*PC2%+15755,8*PC2- 400,2*NDVI*+320,3*  0,6136 59
NDVI?*+147,9% NDVI
3x3 Ln(M) = -3,837*PC1+1,266PC2-0,072*NDVI +5,498 0,5835 53
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Két qua bang 3.5 va 3.6 cho thay: xac dinh
trit lwong rimg tir anh thanh phan chinh va chi
sb thuc vat trong mo hinh don bién tdt hon so
v6i mo hinh da bién (diéu nay co6 thé do hién
tugng da cong tuyén gy nén).

M = 56297* PC1°> —29759* PC1% + 4036,7*PC1 + 98,237

M = 389,61¢ ™23 PC!

Dang phuong trinh st dung dé xac dinh trit
luong rimg thong qua anh thanh phan chinh,
anh chi sd thuc vat NDVI 1a dang (2.11) va
(2.13) trén kich thuéc ctra s6 3x3. Phuong
trinh cu thé trong nghién ctru nhu sau:

(RMSE=51m"/ha)
(RMSE=53m"/ha)

M =97,336*NDVT + 231,64*NDVI* - 3,091 1*NDVI+ 116,18 (RMSE=51m’/ha)

M=091 24361,413*NDVI

Nhu vay, st dung anh thanh phén chinh tao
ra tir cac Band anh hodc chi s6 thuc vat NDVI
trén anh Landsat-8 dé xac dinh trir luong rimg
tai khu vuc theo 2 dang phuong trinh (2.11) va
(2.13) cho sai sd tr 51 - 55 m’/ha. Véi trix
luong rung tu nhién tai khu vuc trung binh dat
197 m3/ha, sai s xac dinh trix luong tinh theo
phan tram tir 26% - 28%.

IV.KET LUAN

Két qua nghién ctru cho phép dwa ra mot sd
két luan sau:

Gia tri gitta cac kénh phd trén anh tai khu
vuc nghién ctu c¢6 twong quan véi nhau rat
cao, hé sd twong quan (r) thip nhit 1a giira
kénh 5 va kénh 6 (r = -0,37), con lai déu tur
0,61 dén 0,99.

Moi quan hé giira trit lwong ring voi gia tri
cta kénh thanh phan chinh PC1 c6 hé s6 r* 16n
nhét, tiép theo dén kénh chi s6 thuc vat NDVI
va hé s6 r* thip nhit & mdi quan hé giita trix
luong véi gia tri cua kénh thanh phan chinh
PC2.

Dang ham (Y = a+b1*X3+b2*X2+b3*X) mo
phong tot nhat cho mbi quan hé: giira trir luong
ring v6i gia tri cia kénh thanh phan chinh
PC1, giira trir lugng rimg véi gia tri chi s thuc
vat NDVI, gilra trit lugng rung véi gia tri cua
kénh thanh phan chinh PC2. Trong khi d6 dang
ham (Y = a*e¢”™) mé phong tét cho mdi quan
hé: gitra lugng rung véi gia tri cia kénh thanh
phan chinh PC1, giita trit luong rimg véi gia tri
chi sb thyc vat NDVL

(RMSE=55m’/ha)

Kich thudc cira s6 anh 3x3 1a tot nhat dé xéac
1ap mbi quan hé gitra trir luong ring véi gia tri
cua kénh thanh phén chinh, kénh chi sb thuc
vat NDVL

Xéc dinh trit luong rimg tir anh thanh phan
chinh va chi sd thuc vat trong moé hinh don
bién tét hon so véi md hinh da bién.

Str dung anh thanh phan chinh hodc chi sb
thuc vat NDVI trén anh Landsat-8 dé xac dinh
trit lwong rumg tai khu vuc bang phuong trinh
tuong quan cho sai sé6 (RMSE) tir 51 - 55
m’/ha, sai s6 tuong dbi tir 26% - 28%.
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POSSIBILITY OF USING LANDSAT-8 SATELLITE IMAGE
TO ESTIMATE FOREST VOLUME: CASE STUDY
AT DAKWIL FORESTRY COMPANY, DAKNONG PROVINCE

Pham Van Duan, Vu Thi Thin

SUMMARY

Using optical satellite imagery medium resolution proved to have many advantages and potential in forest

inventory, especially in defining rapid forest reserve on a large scale. Using satellite images LANDSAT-S,

digital elevation model ASTER (DEM), maps and supporting documents, combined with the methods of

traditional forest inventory plots in the study was assessment to identify the forest reserves from photos in a

limited liability company a member of the Forestry Dak Wil. The study results showed that: (1) The

relationship between the forest reserves to the value of the main component channels PC1 largest coefficient 1%,

next to the vegetation index NDVI channels and major components PC2 channel; (2) Two types of function (Y

= a+b *X’+b,*X?+b;*X) and (Y = a*e”™) simulation good for relationships: between the forest reserves to the

value of the channel PC1 main component, between forest reserves worth NDVI vegetation index; (3) 3 x 3

picture window size is best to establish the relationship between the forest reserves to the value of the channel

components, vegetation index NDVI channel; (4) Determination of forest reserves from the main component

image and vegetation indices in univariate model better than the multivariate model. Use the main component

image or vegetation index NDVI on Landsat-8 to determine the forest reserves in the region by the correlation
equation for error (RMSE) from 51-55 m’/ha, relative error from 26% - 28%.

Keywords: Forest reserves, Landsat-8, NDVI, principal component analysis, satellite images.
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