Nghién ciru - Ung dung

UNG DUNG CONG NGHE VIEN THAM VA GIS UOC TiNH
SINH KHOI RUNG THONG BA LA (PINUS KESIYA ROYLE EX
GORDON) KHU VUC HO TUYEN LAM, THANH PHO PA LAT

TINH LAM PONG

NGUYEN VIET LUONG®, PANG VU KHAC®, NGUYEN QUYET CHIEN®
NGUYEN THI VAN ANH®, NGUYEN TRONG TRUONG SON®
(DPhong Cong nghé vién tham, GIS va GPS, Vién Céng nghé vii tru, Vién Han laim KHCN VN
@Khoa Pia Iy, Truong Dai hoc Su pham Ha Noi
G Khoa Quan Iy dit dai, Truong Pai hoc Tai nguyén va Moi trieong Ha NGi

Tom tat:

Nghién civu da sir dung dit liéu anh vé tinh Landsat 8, Sentinel-2 va ALOS-2 két hop véi dir
lieu khao sat thuc dia déxdy dung mé hinh woc tinh sinh khoi va thanh lap ban do sinh khoi tai
khu viee H6 Tuyén Lam, thanh phé Pa Lat, tinh Lam Pong. Nghién ciru da tién hanh xdy dung
va lya chon digc mé hinh t6t nhat cho wéc tinh sinh khoi va thanh lap ban do sinh khoi rung
théng khu viee nghién civu bang suw két hop cdc théng sé tir vé tinh ALOS-2 va Sentinel-2 véi dé
tin cdy la hon 79%. Céc két qud nay sé hiru ich trong cong tac quan Iy va phat trién rimg bén
vitng tai khu viee nghién civu. Bén canh do, nghién ciru ciing sé gép phan bé sung co so khoa
hoc quan trong trong viéc gidm sat, quan Iy khi phdt thai/hdp thu nha kinh tir rirng, gép phdn
vdo né lirc chung ciia Viét Nam trong gidm nhe va thich img véi bién déi khi hdu hién nay.

Tir khéa: Sinh khéi; Rieng théng; Céc-bon; Vién tham, Landsat 8; Sentinel-2; ALOS-2

1. Tong quan van dé nghién ciru

Rung c6 vai tro vo cung quan trong trong
doi séng ciia con ngudi nhu: cung cip nguyén
liéu gS, luong thuc, thyuc phém, thudc, ngoai ra
ring con gitip duy tri s can bang sinh thai, bao
v¢ da dang sinh hoc, chéng 18, sat 16 dat, tich trix
cac-bon va hap thu CO; [8], [1]. Vi vay, viéc
quan 1y va phat trién rimg mot cach bén vimg
1a rat can thiét. Mot trong nhiing budc quan
trong dé dat duogc diéu nay la cé dﬁy da thong
tin chinh x4c vé tai nguyén rimng, trong do c6
sinh khéi rimg. Tuy nhién, ddy 1a mot thach
thire ddi v6i cac nha quan 1y [7].

Ngay nay, véi sy phat trién nhanh ciia cong
ngh¢ vé tinh quan sat trai dat d cai thién ning
luc cung cép, d6 phan giai khong gian va thoi
gian. Do vay, phuong phép su dung anh v¢ tinh
trong udc tinh sinh khoi rimg da tro thanh mot
phuong phap hiéu qua trong udc tinh sinh khéi
rung [3], [4]. Tuy nhién ¢ Viét Nam, viéc Gng
dung dir liéu vién tham trong x4c dinh sinh khéi
ring con c6 nhimg han ché. Mot s6 nghién ciru
¢6 thé ké dén nhu ciia [1] nghién ctu sir dung
anh radar trong x4c dinh sinh khéi rimg & Hoa
Binh. [4] da sir dung &nh ALOS-2 cho tinh toan
sinh khéi rimg ngap min tai Khu du trit sinh
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quyén rimg ngép min Can Gio. [6] str dung anh
Sentinel-1A va SPOT dé wéc tinh sinh khdi
rirng ngap man tai Ca Mau.

Céc nghién ctru trén cho thay rang: (i) Cac
nghién ctu thuong chi st dung mot loai dir
liéu anh v¢ tinh quang hoc, mdt sb it nghién
ctru str dung dir liéu radar; (i) nghién ctru két
hop hai loai dit li¢u anh v¢ tinh quang hoc va
radar chua dugc quan tim nhiéu.

Do vay, muc ti€u ciia nghién clru nay s€ ing
dung cac dir lidu tir cic vé tinh phd bién, bao
dam ning lyc cung cip hién nay 1a: Landsat 8,
Sentinel-2 va ALOS-2 PALSAR-2 cho uéc tinh
sinh khdi rimg trén miat dat véi mong mudbn
cung cap co s khoa hoc nham quan 1y rimg va
hd trg viéc danh gid, giam sat ning luc tham gia

Khu vire nghién ctru duoc thé hién tai hinh 1.

vao thi truong tin chi cac-bon cua khu vuc
nghién ctru ciing nhu cac khu vuc khéac c6 dbi
tuong tuong dong, gop phan vao viée thuc hién
muc tiéu netzero hi¢n nay ctua Vi¢t Nam.

2. Khu vue nghién ciru

H6 Tuyén Lam, tinh Lim Pdng cach trung
tam thanh phd Pa Lat 5 km vé phia Nam. Rimg
tai khu vuc chu yéu 1a loai Thong ba 14 (Pinus
kesiya Royle ex Gordon), trong do riumg tu
nhién chiém khoang 52% va rimg trong chiém
18% [5].

Rung thong tai khu vuc nghién ctru khong
chi c6 gia tri vé mit kinh té, moi truong, sinh
thai va canh quan ma con 1a mot phan quan

trong trong viéc phat trién bén viing du lich
ctia thanh phd.
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Hinh 1: Vi tri khu viec nghién curu

3. Phuwong phap va dir li€u nghién ciru

3.1. Dir liéu thuc dia

Nghién ciru da st dung dit liéu tir hé thong
6 tiéu chuan (OTC) véi kich thude 13 500 m? (20
m x 25 m). Nghién ctru da &p dung Phuong trinh
(1) tinh toan sinh khdi trén mit dat cho loai
Thong ba 14 (Pinus kesiya Royle ex Gordon)
dugc phat trién boi [10]. Dang phuong trinh
chung dugc mo ta nhu sau:

SK (tan/ha) = 0,025*D>%7 (1)

Trong d6: SK 1a Sinh khéi rimg trén mat
dat; D 1a duong kinh ngang nguc tai vi tri 1,3
m (don vi 1a mét).

3.2. Dir liéu danh vé tinh

Anh v¢ tinh ALOS-2 PALSAR-2, Landsat
8 OLI va Sentinel-2 dugc st dung trong nghién
ctru nay. Cac thong tin co ban ctia anh v¢ tinh da
st dung dugc ghi tai Bang 1.
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Bang 1: Danh sach anh vé tinh ALOS-2 PALSAR-2, Landsat 8 va Sentinel-2

A s Thoi gian Ares o Phan cue, | S0 lwgng | P9 phan giai
STT Vé tinh chup S6 hi€u cinh anh (ID) kénh phé canh khéng gian
ALOS-2
1 PALSAR. | 30-04-2018 ALOS2158513370-170430 HH, HV 1 10 m
5 Landsat 8 | 17-03-2018 | LC081240522017031101T1 B4, B5, B8 5 30m, 15m
OLI 10-02-2018 | LCO8 LITP 124052 20180210 | B4, B5, B8 30m, 15m
3 Sentinel-2 | 18-04-2018 | S2B_tile 20180418 49PBP 0 B4, B8 1 10m

3.3. Phwong phap xw li anh vé tinh

Dt liéu anh radar tr ALOS-2 PALSAR-
2, muc do xtr 1y 2.1 véi 2 phan cyc HH va HV,
dd phan giai khong gian cua dir liéu 1a 10 m.
Chuyén do6i gia tri DN (digital number) ciia
hai phan cuc HH va HV sang gia tri tan xa
ngugc (backscattering intensity) dugc tinh
theo Cong thurc (2) sau day (ALOS-2, 2017).

c° =10 x logl0 (DN2) + CF (2)

Trong do: ¢° 1a gia tri tan xa ngugce; DN 1a
gid tri s ciia diém anh; don vi 1a decibels (dB),
va CF 1a hé s6 chuyén d6i. Theo cong bd ciia
JAXA d6i v6i anh mire (1.5 va 2.1) thi CF 14 -
83.0. Bén canh d6, tam gia tri két cdu tir anh
ALOS-2 PALSAR-2 duoc st dung trong
nghién ctru ndy gdm c6: Contrast, Correlation,
Dissimilarity, Entropy, Homogeneity, Mean,
Second Moment, va Variance. Phuong phép
phan tich két cau dwa trén ma trin twong quan
cap d6 xam (Gray Level Cooccurrence Matrix
- GLCM) duoc thuc hién theo Haralick va cs.
(1973) va sir dung kich thude cras6 13 5 x 5 va
ly trung binh bén hudng: ngang, doc va hai
duong chéo.

Tao anh NDVI tir vé tinh Landsat 8 OLI
va Sentinel-2: Anh chi s thuc vat tir vé tinh
Landsat 8 va Sentinel-2 dugc tao theo Phuong
trinh (3) sau day:

__ NIR-RED 3)

NDVI =
NIR+RED

Trong d6: Red 1a kénh do; NIR 1a kénh
can héng ngoai trén anh vé tinh.

3.4. Xay dung cac lop phan loai cho ban
db sinh khoi

Trong nghién clru nay ching t6i phan loai
ring theo trit lwong sinh khdi rimg thanh cac 16p
nhu sau: Lop 1: Rumg rét giau sinh khéi > 300
tAn/ha; Lép 2: Rung giau véi sinh khéi tir 200-
300 tan/ha; Lop 3: Rung trung binh véi sinh
khdi tir 100-200 tan/ha; L6p 4: Rimg nghéo véi
sinh khéi rimg tir 0-100 tan/ha [3], [4].

3.5. Phwong phdap xdy dung mé hinh
tinh todn sinh khoi

Ning lyc ciia mo hinh xay dung dé tinh
toan sinh khoi tir cac thong s6 chiét xuét tir vé
tinh goi 1a bién doc 1ap véi sinh khdi khao sat
ngoai thuc dia dugc goi la bién phu thudc va
dugc phan tich bang phuong phap thong ké
hoi quy tuyén tinh don gian va phan tich hoi
quy tuyén tinh da bién. Hé s xac dinh (R?) va
sai sb tuyét ddi cia mé hinh duogc xac dinh
theo phuong phip binh phwong nhé nhat
(RMSE) 14 thudc do dé danh gia cac mbi quan
hé gita cac bién theo Phuong trinh (4) va
phuong trinh (5) dudi day:

RZ=1— Tong binh phwong sai s6 (4)

Téng binh phwong

RMSE = (5)

\[i 271 (Gié tri tién lwong — Gia tri quan sét)?

Trong do6: Phuong trinh (4), (5) duoc giai
thich nhu sau: Gia tri tién luong 1a gid tri thu
dugc tr mo hinh; Gié tri quan sat dugc 1a gia tri
tir dit liéu kiém ké; n 1a s6 mau dugc st dung.

4. Két qua nghién ctru
4.1. Khdo sat thuc dia
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Téng c¢6 50 6 tiéu chuan (OTC) khao sat
ngoai thyc dia dugc s dung. Trong dd, nghién
ctru da Iya chon ngau nhién 35 OTC cho xiy
dung mo hinh va 15 OTC s€ phuc vu cho viéc
kiém dinh mé hinh. Céc thong sb thu dugc bao
gbém duong kinh ciy rimg, chiéu cao cdy, sinh
khdi va tén khoa hoc di duoc ghi nhan.

Tur két qua thyc dia thu duoc tién hanh tinh
toan va phan tich cac thong s6 cdu trac rimg tai
vi tri cac OTC nhu: DPuong kinh cay ngang
nguec tai vi tri 1,3 m (D13t (cm)); Chiéu cao cay
(Hm); Tiét dién ngang than ciy (G); Mat do
cdy (N); Thé tich gd (M) va cudi cing 1a tinh
toan sinh khi (SK).

4.2. Két qua xdy dung mé hinh tinh todn
sinh khoi rieng tiv anh vé tinh

Két qua chiét xuat dit liéu tir anh vé tinh
nhu NDVI tir anh Landsat 8 OLI, Sentinel-2
va cdc gia tri tdn xa nguoc va gia tri cAu tric
tor anh vé tinh radar (ALOS-2 PALSAR-2)
tuong tng vai vi tri cac OTC da dugce diéu tra
tr thuc dia.

4.2.1. Két qua xdy dieng mé hinh don bién

Dbi v6i mod hinh don bién, chung t6i xay
dung duoc 8 md hinh tir cac thong tin chiét
xuat 1a HH, HV tr anh radar cua vé tinh
ALOS-2 PALSAR 2, chi s6 thyc vat NDVT tir
vé tinh Landsat 8 va Sentinel-2. Cac két qua
tom tit xdy dung mo hinh don bién trong wéc
tinh sinh khéi ring tai khu vuc HO Tuyén Lam
dugc trinh bay tom tit tai bang 2 dudi day:

Bang 2: Tém tit cdc két qud ciia mé hinh don bién wéc tinh sinh khéi rimg thong khu viee nghién ciru

M&b hinh Dang md hinh Két qua mé hinh don bién (R?)
M5 hinh 1 | HH véi sinh khi SK = 29,848*HH + 342,671 0,41
M5 hinh 2 | HH véi sinh khi SK = 465,25*HH + 182,77*HH? + 196,81 0,48
M5 hinh 3 | HV vdi sinh khbi SK = 28,377*HV + 489,952 0,46
Mb hinh 4 | HV véi sinh khi SK =491,86*HV + 183,78*HV2 + 196,81 0,52
Mb hinh 5 | NDVI LS8 véi sinh khéi | SK =695,3*LS8 NDVI - 313,7 0,18
Mb hinh 6 | NDVI LS8 véi sinh khéi | SK =308,51*LS8 NDVI - 42,46*LS8 NDVI>+ 196,81 | 0,18
Mb hinh 7 | NDVI S2 véi sinh khdi SK = 1026,3*NDVI _S2 - 556,9 0,25
M5 hinh 8 | NDVI S2 véi sinh khdi SK =364,46*NDVI S2 + 19,14*NDVI S22+ 196,81 0,25

Két qua tai bang 2 cho thdy: Tong c6 8 md
hinh don bién d3 duoc xay dung, trong d6 M6
hinh 4 véi R?= 0,52 c¢6 két qua tét nhét, cac
mo hinh con lai ¢6 R? déu thap hon 0,5. Nhu
vay, d6i v6i mo hinh don bién khong cé hiéu
qua tot trong tinh toan sinh khdi rimg thong tai
khu vuc nay.

4.2.2. Két qua xdy dwng mé hinh da bién

Pbi v6i mo hinh da bién, tong c6 18 mod
hinh da bién dd duoc xdy dung, két qua cho
thiy c6 11 mé hinh ¢ hé sb twong quan 16n
hon 0,5 (R?> 0,50). Trong d6, nhoém md hinh
¢6 hé sd twrong quan tir 0,5 dén 0,6 gdm c6 3
mo hinh: M6 hinh 10 (R*>= 0,58), M6 hinh 12

(R2=0,56) va M6 hinh 14 (R?=0,50). Cac md
hinh c6 hé sb twong quan tur 0,6 - 0,7, g@)m 2
Mb hinh d6 1a: Mo hinh 17 (R? = 0,65), Mo
hinh 22 (R?= 0,68). Cac md hinh c¢6 hé sb
tuwong quan tir 0,7 - 0,8 gdm c6 6 md hinh M
hinh 15 (R?= 0,73), M6 hinh 16 (R?>= 0,74),
M5 hinh 18 (R? = 0,78), M6 hinh 19 (R?=
0,76), M6 hinh 23 (R?>=0,79) va M6 hinh 24
(R? = 0,76), day la nhitng mo hinh c6 hé sd
tuong quan chit, c6 thé st dung dé tinh toan
trir lugng sinh khdi rimg thong tai khu vuc
nghién ctru tir anh vé tinh. Két qua xay dyng
m6 hinh da bién cho tinh toan sinh khéi ring
duoc thé hién tom tit & Bang 3.
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Bdng 3: Tom tdt két qua xdy dung mé hinh da bién va két hop tai khu vue nghién ciru

M4 hinh Dang md hinh Két qua mé hinh da bién (R?)
M6 hinh 9 I(E?i*HV)/ 2 v6i sinh SK = 31,524*(HH+HV)/2 + 436,66 0,47
Mo hinh 10| (HEFHV)/2 VG sinh SK = 498,68*(HH+HV)/2 + 237,88 *(HH+HV)/2)? + 196,81 0,58
M hinh 11 giﬂgg/ HV) *HVVGL | p — 17,417 * (HV+HH*HH/HV) + 420,925 0,45
Mo hinh 12| (HEFHE/HV) + HV véi | SK = 485,65% (HV+HH*HH/HV) + 243, 34*(HV-+HH*HH/HV)? + 0.56
sinh khoi) 196,81
M0 hinh 13 HH, HV véi sinh khoi SK = 11,05*HH + 19,96*HV +457,02 0,47
SK = 6859,668 + 484,108*Contrast + 115,986*Correlation -
Mo hinh 14 8 textures vi sinh khéi 3180,993*Dissimilarity - 457,826 *Entropy - 5870,349*Homogeneity | 0,50
+7,555*Mean - 1716,716*SecondMoment + 7,608*Variance
R textures. HH v&i sinh SK = 7441 + 26,56 *HH + 456,8* Contrast + 146* Correlation - 3250*
Mo hinh 15 Kkhéi ’ Dissimilarity -349,4* Entropy -6635* Homogeneity + 0,06738*Mean | 0,73
- 1031* SecondMoment + 5,672* Variance
SK =5568,9978 + 25,4566*HV + 320,9756* Contrast + 213,0898*
U 8 textures, HV véi sinh Correlation -2165,4362* Dissimilarity -341,0801* Entropy -
Mohinh 16 | 1) 4462,9752* Homogeneity -3,7132*Nfean - Y 0,74
1072,3684*SecondMoment - 0,6372*Variance
SK = 3970,799 + 765,524*LS8 NDVI + 257,338*Contrast +
M6 hinh 17 8 textures, NDVI_LS8 228,334*Correlation - 1639,082*Dissimilarity - 462,211*Entropy - 0.65
v6i sinh khoi 3361,687* Homogeneity - 1,231* Mean - 1622,531*SeconMoment - ’
2,296*Variance
SK =5611,1908 + 21,1897*HH + 453,7277*LS8_NDVI +
8 textures. HH 327,95 17*C01.1trgst.+ 206,5457*C0nelati0n -
Mo hinh 18 NDVI LS’S V(';i sinh khéi 2321,8967*Dissimilarity - 373,8939*Entropy — 0,78
- 4993,5175*Homogeneity -3,6253*Mean - 1114,1785*SeconMoment
+0,1936*Variance
SK =4780,25 +21,016¥HV + 268,667*LS8 NDVI +
Mb hinh 19 8 textures, HV,_ . N 269,843*Contrast + 235,582*C0rrelatio_n - 1801,427*Dissimilarity - 0,76
NDVI_LS8 véi sinh khoi | 362,982*Entropy - 3828,02*Homogeneity - 4,831*Mean -
1151,703*SecondMoment - 2,675*Variance
M6 hinh 20 ﬁgl NDVI_LS8 véisinh | g _ 93 097 + 26,133*HH + 315,203*LS8_NDVI 0,44
M6 hinh 21 Eh\gl NDVILS8 véisinh | ¢ _ 535954 429212 * HV - 49,953*LS8_NDVI 0,46
SK =5115,3472 + 984,284*NDVI_S2 + 382,9562*Contrast +
Mb hinh 22 8 textures, NDVL_S2 v6i | 192,4735%Correlation -2550,4386*Dissimilarity -401,3302*Entropy - 0.63
sinh khoi 4768,5470* Homogeneity +0,3699* Mean - ’
1531,8489*SeconMoment +1,3109*Variance
SK =6171,855 20,356*HH + 639,517*NDVI_S2 +
M5 hinh 23 8 textures, HH, NDVIL_ 397,493*Contrast + 188,71*Correlation -2823,946*Dissimilarity - 0.79
S2 véi sinh khoi 337,991*Entropy -5740,541* Homogeneity -2,852* Mean - ’
1071,39*SeconMoment + 2,033 *Variance
SK =5168,003 + 19,512*HV + 396,338*NDVI_S2 +
M6 hinh 24 8 textures, HV,' NDVI_ 318,338*Contrast + 221,214*Correlation -2148,676*Dissimilarity - 0.76
S2 v6i sinh khoi 345,592 *Entropy -4347,952* Homogeneity -3,975* Mean - ’
1148,390*SeconMoment -1,247*Variance
Mb hinh 25 Ehiln NDVI_S2 véisinh | o _ 147721 + 24,593*HH + 632,781 *NDVI_S2 0,49
M hinh 26 th\(’n NDVI_S2v6isinh | g _ 585 059 +25285*HV + 235,506*NDVI_S2 0,47

md hinh xay dyng/mé hinh kiém dinh nhu sau:
Nghién ctru d3 lwa chon 6 md hinh co két MO hinh 15 (R*=0,73/R*=0,78), M6 hinh 16
qua v&i R2> 0,70 cho kiém dinh. Két qua cia  (R* = 0,74/R* = 0,77), Mo hinh 18 (R* =

4.3. Kiém dinh va lwa chon mé hinh
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0,78/R?=0,81), M6 hinh 19 (R?>= 0,76/R*> =
0,80), M6 hinh 23 (R?=0,79/R?=0,84) va Mo
hinh 24 (R?=0,76/R*=0,79).
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Hinh 2: Kiém dinh mé hinh 23 sir dung tinh
toan sinh khéi rieng (ti 16 1:1)

Theo két qua kiém dinh thi M6 hinh 23
v6i (R*= 0,84) (Hinh 2) cho thay day ciing 1a
mot mo hinh c6 hé sb twong quan (R?) tot nhat
trong cdc md hinh dugc kiém dinh, dong thoi
ciing 14 mo hinh ¢6 hé s6 twong quan cao trong
tinh toan sinh khdi véi (R>= 0,79) (Bang 3).
Do vay, mé hinh nay s& duoc lya chon dé tinh
toan sinh khéi rimg cho khu vuc nghién ctru.
Mo hinh dugc mo ta nhu sau:

SK (tin/ha) = 6171,855 20,356*HH +
639,517*NDVI S2 + 397,493*Contrast +
188,71*Correlation -2823,946*Dissimilarity
-337,991*Entropy -5740,541* Homogeneity -
2,852* Mean -1071,39*SeconMoment +
2,033*Variance.

Trong d6: HH 1a gia tri tan xa nguoc tur
phan cuc HH tur v¢ tinh ALOS-2; NDVI_S2 1a
gia tri chi s6 thuc vat tir anh vé tinh Sentinel-
2; Contrast, Correlation,
Entropy, Homogeneity,

Dissimilarity,
Mean,

SeconMoment, va Variance la cac gia tri vé
cAu truc tir anh vé tinh ALOS-2 PALSAR-2.

4.4. Két qua ban do

T&r md hinh tinh toan sinh khéi dwoc lya
chon. Mot ban d6 sinh rimg khdi ty 16 1:50.000
v6i d6 phan giai 15 m dwoc thanh 1ap. Két qua
thanh 13p ban d6 va thong ké sinh khdi rimg khu
vuc nghién clru dugc trinh bay tai hinh 3 va
bang 4.
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Hinh 3: Ban d6 sinh khoi rieng théng khu viee
nghién ciru

Két qua phan tich théng ké trit luong sinh
khéi rimg tir ban do sinh khéi khu vyc rimg
thong HO Tuyén Lam cho thay: dién tich rimg
rat giau sinh khéi chiém 182,83 ha (6,57%),
dién tich rimg giau sinh khdi 459,37 ha
(16,51%), dién tich rung sinh khéi trung binh
la 983,53 ha (35,35%), dién tich rung sinh
khéi nghéo 669,05 ha (24,04%) va cac dbi
tugng khac 487,76 ha (17,53%). Két qua chi
tiét duoc ghi tai bang 4.
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Badng 4: Két qua théng ké trit lwong sinh khoi phdn bé theo dién tich

R Tiéu chuan Dién tich
T Lop (tAn/ha) (ha) (%)
1 Rung rat giau >300 182,83 6,57
2 Rimg gidu 200-300 459,37 16,51
3 Rirmg trung binh 100-200 983,53 35,35
4 Rumng nghéo 0-100 669,05 24,04
5 Déi tuong khac Khong c6 rimg 487,76 17,53
Tong 2.782,54 100

5. Két luan

Nghién ctru da st dung dir licu ALOS-2,
Sentinel-2 va Landsat 8 dé udc tinh trir lugng
sinh khdi tai rimg Thong (Pinus kesiya Royle ex
Gordon) khu vuc H6 Tuyén Lam, TP. Pa Lat,
tinh Lam Dong va c6 mot s6 két luan nhu sau:

Tong cong 26 md hinh da dugc xay dung,
gdm c6: 8 mo hinh don bién va 18 mo hinh da
bién va két hop. Cac mé hinh don bién khong
hiéu qua trong tinh toan sinh khéi rumg. Tuy
nhién, cdc mé hinh da bién va két hop di cai
thi¢én mo hinh udc tinh.

M0 hinh dat két qua t6t nhét duoc Iwa chon
tir su két hop giira gia tri NDVI (Sentinel-2) va
HH, 8 texture (ALOS-2 PALSAR-2) c6 d¢ tin
cay lén to1 79% cho rung Thong (Pinus kesiya
Royle ex Gordon) tai khu vuc nghién ctru.

Str dung mé hinh tinh toan sinh khdi t6t
nhét da dugc lua chon, méot ban do sinh khoi
rung thong khu vue nghién ctru dugce thanh 1ap
c6 ty 1€ 1:50.000 véi d6 phan gidi 15 m voi 5
16p, bao gdbm; Rung rat giau; Rung giau; Rimg
trung binh, Rimg nghéo va ddi twong khac.

Céc két qua tir nghién ctru nay hy vong s&
hiru ich cho Ban quan 1y Khu rimg théng Ho
Tuyén Lam, TP. Da Lat, tinh Lam Ddong trong
cong tac quan 1y, bao vé va phat trién rimg bén
virng. Ngoai ra, nghién ciru ciing s& gop phan
b sung co s& khoa hoc quan trong trong viéc
danh gia, giam sat, quan 1y khi phat thai va hap

thy nha kinh tir rimg, gop phan vao nd lyc chung
cua Viét Nam trong giam nhe va thich img véi
bién d6i khi hau hién nay.

Lo1i cam on

Tap thé tic gia xin cam on Dé tai VT-UD.
05/17-20 da cung cap s6 liéu cho nghién ciru nay.
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Summary

Application of remote sensing and GIS technology to estimate the three-needled pine
forest biomass (Pinus kesiya Royle ex Gordon) in the Tuyen Lam Lake Area, Da Lat City,

Lam Dong Province

challenges. Remote

nghi¢p Vit Nam.

Nguyen Viet Luong, Space Technology Institute, Vietnam Academy of Science and
Technology

Dang Vu Khac, Nguyen Quyet Chien, Nguyen Thi Van Anh, Faculty of Geography, Hanoi
National University of Education

Nguyen Trong Truong Son, Faculty of Land Administration, Hanoi University of Natural
Resources and Environment

This study utilized Landsat 8, Sentinel-2, and ALOS-2 satellite imagery combined with
field survey data from 66 sample plots to develop a biomass estimation model and create a
biomass map for the Tuyen Lam Lake area in Da Lat City, Lam Dong Province. The study has
developed and selected the optimal model for estimating biomass and creating a biomass map
of pine forests in the study area by integrating parameters from ALOS-2 and Sentinel-2
satellites with an R? value of 0.79. These results will be useful in the management and
sustainable development of forests in the research area. In addition, the study will also
contribute to supplementing an important scientific basis in monitoring and managing
greenhouse gas emissions and absorption from forests, contributing to Vietnam's common
efforts in mitigating and adapting to current climate change.

Keywords: Biomass; Pine Forest; Carbon; Remote sensing; Landsat 8; Sentinel-2; ALOS-2.
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