NGHIEN CUU SU DUNG TU LIEU ANH RA - PA ALOS PALSAR
PE XAC PINH TRU LUQONG GO RUNG KHQP O XA KRONG NA -
HUYEN BUON PON - TINH PAK LAK
Nguyén Vin Thi, Tran Quang Bao, Vi Tién Thinh

TOM TAT

Bai bdo trinh bay két qua nghién ctru st dung tu liéu anh ra - da ALOS PALSAR muc 1.5
d6 phén giai 10 x 10 m, chup nam 2009 & khu vyc Ty Nguyén dé xac dinh trit luong rimng
khop. Nghién ctru dugc thuc hién ¢ xa Krong Na, huyén Budn Don, tinh Pik Lik tir thing
10/2013 dén thang 6/2014. Két qua nghién ctru cho thiy giita cac kénh cua anh ra - da c6
mdi lién hé mat thiét voi trix luong rirng khi chuyen gia tri DN vé gid tri sigma0. Pac biét,
khi két hop giita kénh HH va HV véi nhau, méi lién hé tré nén chit ché hon theo phuong
trinh twong quan nhu sau: 60=5,5257In(M) — 42,696 v6i R = 0,84. Trir lugng g6 cling
duogc xéc dinh trén co s¢ ciia mbi lién hé nay theo cong thire M = EX ﬂr“":—"“”ﬁ véi RMSE
=25,6 m’/ha. Gid trj cia RMSE ciing thay doi theo cap trit lwong rimg, & nhitng viing c6
trit lwong rimg tir 150 m*/ha tré 1én thi RMSE c6 gi4 tri 16n hon 30 m*/ha. Ap dung cong
thirc nay, nhém nghién ctru da xac dinh dién tich cdc cép trit lwong cho khu vyc nghién
ctru nhu sau: 1.876 ha c6 trit lugng dudi 10 m’/ha, 25.231 ha c6 trit luong tir 10 dén 50
m3/ha, 46.905 ha c6 trit lugng tur 50 dén 100 m3/ha, 32.073 ha c6 trir lugng tur 100 dén 200
m°>/ha va 5.296 ha c6 trir luong trén 200 m*/ha.

Tw khoa: ALOS PALSAR, anh ra - da, trit luong rieng, vién thdam.
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NGHIEN CUU SU DUNG TU LIEU ANH RADAR ALOS PALSAR PE
XAC PINH TRU LUQNG GO RUNG KHOP O XA KRONG NA — HUYEN
BUON PON - TINH PAK LAK

Nguyén Vin Thi!, Tran Quang Bao?, Vii Tién Thinh!
Tom tit:

Bai bao trinh bay két qua nghién ciru st dung tu liéu anh radar ALOS PALSAR mtc 1.5 @6 phan giai 10 x
10m, chup nam 20009 ¢ khu vue Tay Nguyén dé xac dinh trir lwong rirng khop. Nghién ciru dugc thyc hién & xa
Krong Na, huyén Budn Dén, tinh Dak Lik tir thang 10/2013 dén thang 6/2014. Két qua nghién ciru cho thay giira
cac kénh cua anh radar c6 mdi lién hé mat thiét vai trir lugng rieng khi chuyén gia tri DN vé gia tri sigma0. Pic
biét, khi két hop giita kénh HH va HV véi nhau, mdi lién hé tré nén chat ch& hon theo phwong trinh trong quan

nhu sau: 60=5,5257In(M) — 42,696 v6i R = 0,84. Trit lvgng gd ciing duge xac dinh trén co sé caa mdi lién hé nay
theo cong thuc M = EXP {%} v6i RMSE = 25,6 m%ha. Gia tri cia RMSE ciing thay ddi theo cap trit lugng
rimg, & nhitng ving c6 trit lugng rimg tir 150 m%ha trd 1én thi RMSE c¢6 gia tri 16n hon 30 m¥ha. Ap dung cong
thirc nay, nhom nghién ciru da xac dinh dién tich cac cép trir lugng cho khu vyc nghién ctru nhu sau: 1.876 ha ¢
trir lwgng dudi 10 m3/ha; 25.231 ha c6 trit lugng tir 10 dén 50 m3ha; 46.905 ha co trir lugng tir 50 dén 100 m%/ha;

32.073 ha 6 trit luong tir 100 dén 200 m¥ha; va 5.296 ha c6 trit lugng trén 200 m3/ha.
Tir khoa: alos palsar, anh radar, trir lwgng rirng, vién tham
|. PAT VAN PE

Cong tac diéu tra, kiém ké ring hién nay da c6 nhiing cai tién dang ké so véi nhitng thap
ky trude. Dién hinh 1a sy két hop hai hoa giita diéu tra mat dat va tu liéu anh vién tham, cing
véi sy hd tro dic luc cua cac phan mém chuyén dung dé xac dinh trang thai rirng mot céch
nhanh chdng, hiéu qua va tiét kiém tai chinh. Viéc tng dung anh vé tinh trong diéu tra ring &
Viét Nam bat dau tir nhimg nam 90 cua thé ky 20, cu thé 1a cac chu ky diéu tra, theo ddi dién
bién tai nguyén rung toan quéc do Vién diéu tra quy hoach ring thuc hién (1990, 1995, 2000,
2005, 2010) da sir dung anh Landsat MSS, Landsat TM, SPOT... (Nguyén Ngoc Binh, 2006).

Tuy nhién, céc loai anh trén déu la quang hoc va han ché Ién nhat cua loai anh nay la
anh huong cua yéu té khi quyén do cac vé tinh nay st dung niang luong mat troi (tia sang cé
budc séng ngan, chi 0.1 — 3.0pum) nén khong c6 kha ning xuyén qua ma phan xa ngay trén bé
mat tan rimg. Trong khi d6, vé tinh ALOS cta Nhat Ban sir dung tia song Radar (budc song
23,6 cm — tuong duong v&i 1270 MHz) phét truc tiép tir vat mang. Song Radar ¢ kha ning
xuyén qua nhitng vat thé xdp nhu may, tan rimg. .. va chum séng chi phan xa khi gap vat thé rin
nhu mat dat, canh cay, than cay, cong trinh xay dung... Vi vay, st dung anh Radar cho phép
phét hién nhitng vat thé cao hon mit dt nhu cay cdi, toa nha.. .

Vé tinh ALOS cua Nhat Ban, do JAXA phat trién, dugc phong thanh cong 18n quy dao
vao ngdy 24 thang 1 nam 2006 c6 nhiém vu quan sat trai dat khong ké ngay, dém. Vé tinh
ALOS dugc thiét ké vai 3 bo cam, gdm: PRISM la mét xa toan sic do phan giai cao chira thong
tin d6 cao cho phép thanh 1ap md hinh sb d6 cao (DEM); AVNIR-2 la xa nhin thiy dé quan sat
ving ven bién; va PALSAR (Phased Array Type L-band Synthetic Aperture Radar) si dung
séng Radar & bang tan L (L-Band). Mic du d3 ngung hoat dong tir gitra thang 5 nam 2011

1 Vién Sinh thai ring va Mai truong — Truong Pai hoc LAm Nghiép
2 Trudng Dai hoc Lam Nghiép
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nhung tu liéu anh radar ALOS PALSAR van con gia tri st dung véi nhiéu muc dich khéac nhau
trong d6 c6 muc dich nghién ctu khoa hoc. Ddi véi nganh 1am nghiép, viéc ung dung tu liéu
radar trong xac dinh sinh khéi hay trir lwong rimng van con han ché. Vi vay, két qua nghién cau
nay s& goi ma, dinh huéng cho cac nghién ciu tiép theo trén cac tu liéu twong tu.

I1. Vat li¢u, giéi han va phwong phap nghién ciru
2.1. Vgt ligu nghién ciru

- Tu liéu anh ALOS PALSAR L1.5 c6 d6 phan giai 10 x 10 m chup ngay 24/07/2009, gdm kénh
HH va HV; tén phién hi¢u ALPSRP186360240

- Ban @6 ranh gigi hanh chinh, ban @6 hién trang rimg nim 2010 ctia khu vuc nghién ciu.

Hinh 1. Phién anh ALPSRP186360240, ngay 24/07/2009 — Khu vuc VQG Yok Bon

2.2. Gigi hgn nghién ciu
- Gigi han:

+ Do anh Radar chiu anh huéng rat 16n cua dia hinh, dic biét 1a khu vuc nui cao, do d6 trong
nghién ctru ndy, cac tac gia chi thuc hién & khu vuc dia hinh twong ddi bang phang.

+ Tu liéu anh st dung trong nghién ctru kha ci, tr nam 2010, nén viéc wng dung trong nghién
ctru ndy can duoc thyuc hién & nhitng khu vuc ma hién trang rung it bi bién dong.
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- Dia diém: X& Krong Na, huyén Buén Dén, tinh Bk Lik c6 dia hinh bang phing, hiu nhu
khong c6 ndi cao va nam trong ving 18i cua Vuodn qudc gia Yok Don 1a diéu kién phu hop dé
thuc hién nghién cau nay.

2.3. Phwong phap nghién curu
2.3.1. Phuong phdp diéu tra ngogi nghiép

Trong khu vuc nghién ciu, 1ap 5 tuyén diéu tra, trén mdi tuyén diéu tra lap 10 & tiéu
chuan c6 kich thudc 30 x 33 m (990 m?2) cach nhau khoang 500m tinh tir tm 6.

Trong mdi 6 tiéu chuan, tién hanh do toan bd chiéu cao vit ngon (Hvn) bang thudc
Vertex c6 do chinh xac dén dm va duong kinh than cay tai vi tri 1,3 m (D13) bang thuéc kep
kinh c¢6 d6 chinh xac dén 0,5 cm cua nhiing cay c6 duong kinh Ién hon hodc bang 6 cm.

Toa d6 6 tiéu chuan duogc |y tai tim 6 bang may dinh vi cam tay Garmin GPS 62CS c6
d6 chinh xac dén 5m.

2.3.2. Phuong phap xu ly ngi nghiép
- Tinh toén trir lugng go:

M = 10x X7 h;xgxf 1)
Trong d6: M latrix lwong gd, tinh bang m3/ha

gi 1 tiét dién ngang cua cay tht i, tinh bang m%/ha

D1.3i

G =m( )’ (2)
hi 1a chiéu cao v(t ngon cua cay tht i, tinh bang m
D1.3i 1a duong kinh than cy tai vi tri 1,3 mét cta cay tht i, tinh bang cm.
f 1 hinh s than cay, f=0.45 (dbi véi riing tu nhién)
n 1a sb cay trong 6 tiéu chuan
- Phuong phap xur ly anh radar

+ Trich xuét dir liéu anh cho khu vuc nghién ciru: Mai canh anh Radar c6 kich thuéc khoang
100km, rong hon rat nhiéu so véi khu vuc nghién ctu. Do vay, dé tap trung vao khu vic nghién
ctru va giam thiéu dung luong xt ly, anh radar duoc trich xuét cho x4 Kréng Na theo ranh giéi
hanh chinh cap xa.

+ Chuyén gia tri DN (Digital Number) vé gia tri 60 (sigma0) theo cong thirc sau:
g0 = 10xlog,,(DN*) — 83 (3) (Shimada M, 2009)

- Panh gia d6 chinh xac cua két qua bang chi s6 RMSE (Root Mean Square Error — Sai s6 quan
phuong):

+ Panh d6 chinh xac tai chinh cac diém mau



Tap chi Néng nghiép va Phat trién néng thén, S6 20/2015
+ Kiém tra ngiu nhién 30 diém ngoai thyc dia so vai két qua nghién ciu.

- Phuong phap 14y mau trén anh radar: Lay mau theo nhém pixel (3x3 pixel) tai vi tri toa do
OTC.

Toan bd qua trinh nghién ctru duoc md ta bing so d6 nhu sau:

Tu liéu anh Radar Ban do hién trang
mutc 1.5 toan canh rimg ndm 2010
Trich xuat khu Thiét 14p cic 6
virc nghién ciru diéu tra mau
Chuyén gia tri DN Piéu tra trit hrong
sang Sigma0 rimg tai 6 mau

\‘

Phéan tich mau anh
Radar (3x3 pixel)

\

Xay dung ban do tai Chon phuong trinh quan
nguyén rimg hé gilta sigma0 va M

Hinh 2. So d6 qua trinh nghién ctu

Céc cdng trinh nghién ctu trén thé giéi nhu Ram Avtar (2014), A. Mitchard (2006)... da
chi ra rang mé hinh ham logarit phan &nh tét nhat cho méi quan hé gitta sinh khéi (hay trir
luong ring) véi gia tri sigma0. Trong thuc té, sinh truong cia cdy ring khong phai 1a vo han do
do, tang truong rimg ciing s& cham dan & giai doan thanh thuc. Vi vay, trong nghién ciu nay,
nhom tac gia lua chon ham logarit dé xay dung mdi quan hé gitra gia tri sigma0 vai trir luong
rung.

I11. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Pic diém khu vuc nghién ciru

Xa Krong Na c6 dién tich ty nhién 111.380 ha, trong d6 c¢6 107.787 ha dugc quy hoach
cho 1am nghiép. Hau hét dién tich rirng nay thuéc Vuon qubc gia Yok Don. Pac diém hién trang
rieng caa khu vuc nghién ciru nhu sau:
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Bang 01. Thdng ké dién tich ring cua khu vire nghién ctu

T Trang thai rung Dién tich (ha)
1 Rirng gb 14 rong thuong xanh 1.177,9
2 Rung gb 14 rong rung 14 92.592,5
3 Rung g0 14 rong nira rung 14 13.061,8
4 Riung tre nira 312,7
5 Rimng trong gd 24
Cong: ’ ‘ 107.168,9
Bang 1 cho thay phan Ion dién tich ring & khu vgc nghién cau 1a ring rung l1a (rung
khop), loai rirng nay phan b & dia hinh c¢6 d6 déc binh quan dudi 10 do, diéu nay rat phi hop

vé6i didu kién tng dung tu liéu anh radar trong giai doan trir lwong ring. Riung thuong xanh
chiém dién tich khong nhiéu, chi hon mét nghin héc-ta, phan bé ¢ khu vuc nti Yok Dén, c¢6 do
déc binh quan 20 d6. Dua vao ban db hién trang ring cua khu vuc nghién ciu dé xac 1ap cac
tuyén diéu tra nam trong khu vuc ring rung la (ring khop) dé thu thap sé liéu vé trir luong g
trong céc 0 tiéu chuan.

CHU GIAI
ﬂ Rimg thuding xanh
Ring rung la
Ring nia rung 14

Rimg tre noa

K] Rimg tréng o
P&t tréng

D4t nong nghiép
H Mat nuwc

[ &t khac

Hinh 3. Ban db hién trang rimg xa Krong Na nam 2010

(Nguon: Chi cuc Kiém lam Pk Lak)




Tap chi Néng nghiép va Phat trién néng thén, S6 20/2015

Két qua diéu tra trix lugng gd trén cac 6 tiéu chuan nhu sau:

Bang 2. Két qua diéu tra 6 tiéu chuan

Trix Trir
oTC Trang thai rung lwgng | OTC Trang thai rung lwgng
(m3/ha) (m3/ha)
1 | Rimg gd 14 rong rung 14 77.8| 26 | Rung gb 14 rong rung l4 157.1
2 | Rung g6 14 rong rung 14 34.3 | 27 | Rung gb 14 rong rung l4 28.8
3 | Rung g6 14 rong rung 14 89.9 | 28 | Ruimg gd la rong rung 14 120.5
4 | Rung g6 14 rong rung 14 104.7 | 29 | Ring gb 14 rong rung l4 101.9
5 | Rung gb 14 rong rung la 12.4 | 30 |Rimg gb la rong rung la 83.5
6 | Rung g6 14 rong rung la 154.5| 31 | Rimg gd 14 rong rung 14 163.5
7 | Rung g(i) 14 rong rung 14 915| 32 | Rung g(j) 14 rong rung 14 101.7
8 | Runggo larong ryng la 112.3 | 33 | Rung go 14 rong rung la 97.7
9 | Rung g0 4 rong rung 1 1405 | 34 | Rimggb larong rungla 121.3
10 | Rung g6 14 rong rung la 90.2 | 35 | Rung g larong rungla 143.7
11 | Rimg g6 l4 rong rung la 70.7 | 36 | Rung g la rong rung la 122.3
12 | Rung g6 14 rong rung 1 69.8 | 37 | Runggdlarong rung la 154.0
13 | Rung g6 14 rong rung 1 80.9 | 38 | Runggd larong rungla 125.5
14 | Rimg g6 l4 rong rung la 63.4| 39 |Runggdlarong rungla 93.1
15 | Rimg g6 l4 rong rung la 93.2| 40 |Runggd la rong rung la 115.6
16 | Rung g0 14 rong rung la 554 | 41 | Rimggo 14 rong rung la 42.0
17 | Rung g6 14 rong rung 1 121.0 | 42 | Rung gd 1a rng rung la 141.1
18 | Rung g6 14 rong rung 1 102.8 | 43 | Rung g 1a rng rung la 128.0
19 | Rumng g6 14 rong rung la 84.8 | 44 | Rimggd 14 rong rung la 69.5
20 | Rimg g0 14 rong rung 14 81.1| 45 |Runggd lardng rungla 111.6
21 | Rimg g0 14 rong rung 14 775| 46 | Runggd la rong rung la 110.0
22 | Rimg g0 la rong rung 14 121.7 | 47 | Rung g la rong rung 1 108.0
23 | Rimg g6 la rong rung 14 69.5 | 48 | Rung g 14 rong rung la 99.3
24 | Rung g6 14 rong rung la 134.0 | 49 | Rimg g la rong rung 14 69.0
25 | Rimg g0 14 rong rung 14 119.3 | 50 | Rimg g la rong rung la 60.0

3.2. Mi quan hé giira gia tri Sigma0 véi trir lweng rirng

Theo két qua diéu tra, rirng rung 14 ¢ khu vuc x4 Kréng Na c6 thanh phan chinh 12 loai
dau dong (Dipterocarpus tuberculatus Roxb.), duoc xép vao nhom cdy sinh truéng cham (D6
Xuan Lan, 2005). Mt tang trudng binh quan cua ca Iam phan s& phu thugc cha yéu vao loai
cay nay. Mac du rung khop c6 muc tang treong cham, nhung trong khoang thoi gian tir nam
2009 dén 2013 trir lugng gd ciing ¢ nhitng thay doi nhat dinh nhung khéng nhiéu. Tuy nhién,
v6i muc tiéu 1a thir nghiém mét phuong phap méi trong diéu tra, danh gia trir luong rimg va dé
thuan cho viéc nghién ciu, nhdm thuc hién khéng tinh dén yéu té tang truéng rung.
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M®i lién hé gira gia tri Sigma0 vdi tri lueng rimg (M) duoc tinh todn ddi v6i ting kénh
(HH, HV) cta anh radar.
- Doi véi kénh HH

Kénh HH c6 gia tri o0 trung binh (tai diém mau) dao dong trong khoang tir -11,661 dén
-1,975 dB, trung binh la -5,296 dB. Gia tri ndy phu thugc vao su thay doi cua trix lugng rirng
theo dd thi trong hinh 3:

0 T T T 1
A] 50 100 15 200

) ! g

4 $ ¢ $o

. » %

-8 00=2.3171In(M)- 15.738

R?=0.5294

-10 -

12 | *

14 -

Hinh 4. Méi lién hé gitra 60 (HH) véi trit lugng ring (M)

Tir 46 thi ¢ hinh 3 ta thay rang, gia tri sigma0 caa kénh HH c6 mdi lién hé vai trit lugng
rimg dudi dang ham logarit: 60=2,3171In(M) — 15,738 (3.2-1) v4i R?> = 0,53 (R = 0,73). Theo
két qua phan tich ANOVA cho thay F (53.99) 16n hon Sig.F ( 2.15376E-09), do vay phuong
trinh lién hé nay thuc su ton tai.

- Doi Véi kénh HV

Kénh HV c6 gia tri o0 trung binh (tai diém mau) dao dong trong khoang tir -20,060 dén
-10,142 dB, trung binh 1a -12,501 dB. Gia tri nay phu thugc vao su thay doi cua trir luong ring
theo do thi trong hinh 4:

0 T T T 1
$ 50 100 150 200
-5
10 -
15
00 = 3.2085In(M) - 26.959
20 - R? = 0.6633
25

Hinh 5. Méi lién hé gitra 60 (HV) véi trix lugng ring (M)
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Tur d6 thi & hinh 4 ta thiy rang, gia tri sigma0 caa kénh HH c6 méi lién hé vai trix lugng
rimg dudi dang ham logarit: 60=3,2085In(M) — 26,959 (3.2-2) vé4i R? = 0,66 (R = 0,81). Theo
két qua phan tich ANOVA cho thay F (94.56) I6n hon Sig.F (6.27735E-13), do viy phuong
trinh lién hé nay thuc su ton tai.

- Két hop giiza HH véi HV (HH+HV)

Gid tri 60 trung binh (tai diém mau) cua su két hop gitra kénh HH va HV dao dong trong
khoang tir -31,721 dén -12,524 dB, trung binh 14 -17,797 dB. Gi4 tri nay phu thudc vao sy thay
dbi cua trir luong rimg theo do thi trong hinh 5:

HH+HV
0.000 T T T 1
50 100 150 200
-5.000 -
-10.000 -
* .4
-15.000 - ~’
-20.000
-25.000 - y = 5.5257In(x) - 42.696
Rz=0.7068
-30.000
°
-35.000 -

Hinh 6. Méi lién hé giita 60 (HH+HV) vdi trit lugng ring (M)

Tir d6 thi ¢ hinh 5 ta thay rang, gié tri sigma0 caa HH+HV c¢6 méi lién hé vai trix lugng
rimg dudi dang ham logarit: 60=5,5257In(M) — 42,696 (3.2-3) v6i R? = 0,71 (R = 0,84). Theo
két qua phan tich ANOVA cho thay F (115.69) 16n hon Sig.F (2.20845E-14), do vay phuong
trinh lién hé nay thuc su ton tai.

3.3. Xay dwng ban dé tai nguyén rirng

Ap dung cic phuong trinh lién hé gitta 60 véi M & muc 3.2 & trén dé tinh toén trir lugng
rung cho khu vuc nghién ctru nhu sau:

Theo cong thac 3.2-1:

F0+15,738

M = EXP[:?) (3.3-1)
Theo cong thac 3.2-2:
Fl+26,959
M = EXP(WJ (3.3-2)
Theo cong thac 3.2-3:
Fl+42,696

M= EXP(fJ (3.3-3)

53,5257
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Ban d6 tai nguyén rung (trit luong rimg) duoc xay dung trén co sé cac cong thuc nay
nhu sau:

TTA000 TEOMD FETTT AN 10000 EI0000

BAN DO TAI NGUYEN RUFNG XA |KRONG NA - BUGN BON

Chu giai

<o
[ 1050
I so0-100
I 00150
I 150-200
. -2

Hinh 7. Ban do trir lugng ring xa Krong Na tinh theo cong thic 3.3-1
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Hinh 8. Ban db trit lugng ring xa Krong Na tinh theo cong thirc 3.3-2
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Hinh 9. Ban db trir lwong rirng xa Kréng Na tinh theo cong thirc 3.3-3
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Két qua tinh toan trir luong rirng cho khu vuc nghién ctu theo céc cong thic & trén duoc
téng hop & bang sau:

Bang 3. Théng ke trix lugng ring theo cac cong thire khac nhau

Tinh theo CT 3.3-1 Tinh theo CT 3.3-2 Tinh theo CT 3.3-3

TT|  Captrirlugng S6 Pixel | P ’?ﬁ a’)"c" $6 Pixel | (?]lfll’]la) $6 Pixel | CDh"g]'a)
1 | Dudi 10 m¥/ha 515.090 5.124 182.830 1.819 188.537 1.876
2 | Tir 10 dén 50 m3/ha 3.778.998 37.592 | 2.287.878 22.759 | 2.536.348 25.231
3 | T 50 dén 100 m/ha 3.191.284 31.746 | 4.083.010 40.616 | 4.715.141 46.905
4 | Tt 100 dén 150 m3/ha | 1.600.833 15.925 | 2.430.138 24.174 | 2.346.302 23.340
5 | T 150 dén 200 m*ha 836.070 8.317 | 1.155.416 11.494 877.904 8.733
6 | Trén 200 m®ha 1.274.307 12.676 | 1.057.310 10.518 532.350 5.296
Téng cong: 11.196.582 111.380 | 11.196.582 | 111.380 | 11.196.582 | 111.380

day:

cao hon han so véi phuong trinh 3.2-1.

S6 liéu & bang 3 cho thay, trir luong rirng tap trung & muac tir 10 dén 50 m3/ha va mac tir
50 dén 100 m3/ha, chiém ty 18 tir 20 dén 42%; tiép d6 1a muc trir lugng tir 100 dén 150 m3/ha,
chiém ty 1& tir 14 dén 20%; tiép dén muc trir lugng tir 150 dén 200 m3/ha va muc trén 200
m?3/ha, chiém ty 1¢& tir 5 &én 10%; thap nhat 1a muc trir lwong dudi 10 m3/ha, chiém ty 18 2 dén
5% so véi tong dién tich tu nhién caa khu vuc nghién cuu.

Mic du ¢6 diém chung nhu da phan tich ¢ trén, xong dién tich cac cap trir lugng tinh
theo céc cong thirc khac nhau cho két qua khac nhau. Piéu nay thé hién ¢ biéu d6 so sanh dudi

50000
45000

40000

35000

30000

25000 -+
20000 -+
15000 -
10000 -
5000 -

m3/ha

m3/ha

m3/ha

Dud&i 10 TFP 10 'I_'L‘r 50 TFP 100 TFP 150 Trén 200
m3/ha dén 50 dén 100 dén 150 dén 200 m3/ha
m3/ha

mCT 3.3-1
mCT 3.3-2
CT 3.3-3

Hinh 10. Biéu d6 so sanh dién tich céc cap trix luong tinh theo cac cong thirc khac nhau

Biéu d6 ¢ trén cho thay, két qua tinh toan theo cong thirc 3.3-1 dién tich ring tap trung
nhiéu nhat & cap trix luong tir 10 &én 50 m3/ha, trong khi & cong thae 3.3-2 va 3.3-3 lai tap trung
vao cap trir luong tir 50 dén 100 m3/ha. Phan bé dién tich theo cap trit lugng tir 50 m3/ha tr 1&n
& cong thuc 3.3-2 va 3.3-3 1a tuong d6ng nhau, trong khi theo cong thirc 3.3-1 thi khéng 6n
dinh. Theo phan tich & muc 3.1 cho thdy, cac phuong trinh 3.2-2 va 3.2-3 ¢ hé sé tuong quan
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Pé lya chon mot phuong trinh tét nhat 1am co sé tinh toén trir lwong rirng, nhém nghién
ctru da tién hanh kiém ching thuc té dé danh gia d6 chinh xac cua két qua théng qua chi s6
RMSE.

3.4. Kiém chitng két qua
Két qua kiém chiing bang chi s6 RMSE duoc trinh bay trong bang 4 duéi day:

Bang 4. Két qua kiém chtng thuc dia

Cong thirc RMSE R2
CT 3.3-1 57,7 0,48
CT 3.3-2 27,1 0,62
CT 3.3-3 25,6 0,68

Bang s6 liéu trén mo ta sai s6 (RMSE) trir lwong trén mdi ha tinh theo cac cong thic Iy
thuyét va gia tri do dém thuc té ngoai thuc dia va hé s6 tuong quan giita ching (R?). Nhu vay,
rd rang cdng thirc 3.3-1 c6 RMSE cao nhét (57,7 m3/ha) véi hé sb trong quan R2=0,48; va cong
thire 3.3-3 c6 RMSE thip nhat (25,6 m®ha) R?=0,68. Hay n6i mét cach khéc, cong thuc 3.3-3
¢6 d6 chinh xac cao hon so vai hai cong thirc con lai.

Déi vé6i cong thirc 3.3-3, néu phan theo cap trir luong thi mac dudi 50 m3/ha thi RMSE
= 16,7 m¥ha; cap trit lugng tir 50 dén 100 m3/ha c6 RMSE = 15,0 m3/ha; cap trir luong tir 100
dén 150 m3/ha c6 RMSE = 21,6 m3/ha; cap trit luong tir 150 dén 200 m3/ha c6 RMSE = 28,5 va
cap trir lwong trén 200 m¥ha c6 RMSE = 35,7 m3ha. Nhu vay, trit luong ring thuc té cang cao
thi RMSE cang cao va ¢ nhitng noi trit luong ring lén hon 200 m®/ha thi RMSE s& ¢6 gia tri
I6n hon 30 va khi do gia tri bac xa radar bi bao hoa.

4. KET LUAN

- Gi4 tri sigma0 cua cac kénh HH, HV cua anh radar ALOS PALSAR muc 1,5 c6 méi lién hé
Vi trir luong rieng ngoai thyc té theo ham sé dang logarit. Két qua nghién ctu chi ra rang, su
két hop gitra kénh HH va HV cang lam cho méi lién hé nay trg nén chat ché hon. Khi 14y gia tri
sigma0 cua kénh HH cong véi gié tri sigma0 caa kénh HV ta c6 gié tri sigma0 tong hop va gia
tri nay lién hé véi trir luong ring theo ham sé: 60=5,5257In(M) — 42,696 véi R = 0,84.

- Trit lugng rimg duoc tinh todn dwa trén méi lién hé giita gia tri sigma0 véi trir luong ring theo
cac kénh HH, HV va HH+HV. Két qua kiém chting cho thay, khi sir dung sigma0 cua HH+HV
thi RMSE ¢ gi4 tri 25,6 voi R = 0,82. RMSE ciing thay d6i theo cap trir luong, trir luong ting
thi RMSE ciing tang 1én, dac biét & mirc tir trén 200 m3ha gia tri tdn xa radar bi bdo hoa va khi
d6 chi s6 RMSE ¢ gi4 tri cao hon 30.

- Péi voi nhitng ving c6 diéu kién dia hinh va trang thai rimg twong tu nhu khu vuc x4 Kréng
Na, huyén Budn Don,co thé sir dung cdng thirc 3.3-3 dé xéc dinh trit luogng rung dua vao tu liéu
anh radar ALOS PALSAR muc 1.5, @6 phan giai 10 x 10 m. Dé tang d6 chinh xéac, khi &p dung
cong thire ndy can tinh dén yéu td tang truong rimg dé hiéu chinh két qua

- Pay 1a két qua bude dau vé tng dung tu liéu radar trong xac dinh trit luong ring cua nhom
nghién ciru véi mong mudn khoi goi nhimg ¥ twdng nghién cau tiép theo vé tng dung céc tu
liéu radar twong tu hodc cac tu liéu thé hé maoi nhu PALSAR-2, SENTINEL-1...
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SUMMARY

DECIDUOUS FOREST VOLUMN ESTIMATION USING ALOS PALSAR
DATA IN KRONG NA COMMUNE, BUON DON DISTRICT, DAK LAK
PROVINE

MSc. Nguyen Van Thi, Dr. Tran Quang Bao, Dr. Vu Tien Thinh

The article present a study using ALOS PALSAR level 1.5 data with the resolution of 10 x 10 m to
estimate volume of deciduous dry forest in the Tay Nguyen region. The study was implemented in Krong Na
commune, Buon Don district, Dak Lak provice, from Oct 2013 to Jun 2014. There is a close relationship between
wood volume and PALSAR backscattering coefficient (c0) of the HH and HV bands. The relationship became

strongher when HH and HV were combined: 60 = 5.5257In(M) — 42.696 with R = 0.84. Would volume can be

0 +42E96

calculated volume based on o0 using the equation: M = EXF {Fj with RMSE = 25,6 m3/ha. RMSE values

are also different between forest volume levels and RMSE > 30 when forest volumn >150 m®ha. This equation is
used to calculate wood volume of study area and create forest volume map. Volume of the forest are devided in to
6 levels: under 10 m3ha (1,876 ha); from 10 to 50 m%ha (25,231 ha); from 50 to 100 m%ha (46,905 ha); from 100
to 200 m3ha (32,073 ha); and over 200 m%/ha (5,296 ha).

Key words: alos palsar, radar data, forest volume, remote sensing
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