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Trong nghien oo nay da =i dung cic anh ve tinh duoe chup nam 2018 nhar ALOS2 PATSARZ, Seatinel-1,
Landsat 8 OL1 vi Sentinel-2 va dir lieu khao sat thoe dia bang 45 6 tigu chudn cho séiy dung cace mo hinh cho
wive tinh wé dac difm cdu trie rimg nhe dudng kinh, chiéu cao, mat dg cay rime tram, Két qua nghien o
che thiy ring: tin hiéu tan ®a nguoc oo phan cge HY i dnh vé tinh ALOS-2 PALSAR-2 ¢o bén quan chat che
vl cac thingr si ol cin trie momg em nhe duomg kinh (R2=0,78; RMSE = 0,43, chidu cao (R°=0,78; RMSE
= 0,310 wa mit do ciay rimg (R'=0.75; RMSE = 377). K&t qud nay nay 14 co si khea hoc cho vige nghién ot
dae didm ciu tric rimg st dung dir ligu vién tham cho mue dich b teo vige dua ra quyét dinh hma chon cée
bien phap lm sinh phi hop cho edng e bao ton, phue hdi va phiat 1én bén vimg toi cac hé sinh thai rimg

tram cling nhi cae hé sinh thad rimg kKhac tal Viet Nam.

Tirkhoa: Bing i, cdu treic rime, dudme kinh, olicy cao, mét od, ma hizh, vidn thdn vi GIS.

1. DAT VAN DE

Hé sinh thai eia rimg tram 14 mot hé sinh thai
doc dao & ving nhiet doi va su thay doi cac chi so
sinh hoe cia rmg tram da anh hudmg dén moi
trromg ven bién va ving dat ngdp nuoc [2]. Viet Nam
I mat quie gia 6 khi hiu nhiét doi gio mua nén o
mét so khu vire thude ddng biang séng Ciu Long ¢o
sir xuat hién coa rmimg tram bao gom cac tnh An
Giang, Ca Mau, Pong Thap, Kién Giang, Long An va
Tién Giang |1, 13].

Bréic trung co ban cua mot hé sinh thai rimg nai
chung bao goém ci rimg tram chinh la dac digm vé
ciu trie rimg. Ciu trae lam phan hay cau trae rimg
ld chi sy sap xép rimg theo chidu ngang va theo
chiéu thing dimg. Tuy dac diém cau tric rimg phic
tap. Nhung ciu triae rimg 1 co quy luil vé s sap xép
i6 hop etia cae thanh phan ciu tao nén quan the thuc
vat rimg theo khong gian va thai gian, Pay la nhing
théng tin quan trong quyét dinh i vidée ra quyél
dinh lua chon cac bién phap phuc héi, bao ton va
phat trién rimg & tai mét khu viee cu thé [13]. Ngay
nay, cde do lieu vién tham trong nghién cin (&
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nguyen rimg, trong do cd can e rimg da khang
dinh duee vai trd va tinh hiéu qua [11]. Tuy nhién
cac nghién ctiu img dung cong nghé cho ciu tric
rimg tai Viét Nam van chua duoc chi irong [9).

Cac nghién ciu 'my dung anh vé tinh quang hoc
thuimg st dung cic chi 86 thue vat nhoe DVI
(Difference Vegetation  Index); LA (Leal Area
Index); NDVID (Normalized Dilference Vegelalion
Index) dé kham pha cac mai tuong quan gita chiing
v cac thong s6 cha cau trac rimg nhir Castillo va
nnk (20100 [3] nghigén ciu cdu tric rimg mua
Lacando tai Chiapas, Mexico bing dnh vé tinh SPOT-
5 X5, Gomez va nnk (2012) [5] da st dung anh
QuickBird 2 nghién citu cau tric rimg thong khu vue
Pia Trung Hii, Tay Ban Nha; Ozkan va nnk (2018)
[10] da nghién cini cac thong 86 cdu fric rimg ving
Adivaman tai Tha Nhi Ky. Cac nghién cou st dung
dir lidu lidar c6 Drake va nnk (2002) [4] nghién ciu
cau tric rimg tai mot khu rimg am wot nhiét do &
Costa Rica; Van Leeuwen wva nnk (2003) [15]:
Kennaway va nnlk (2008) [8] da sir dung dir licu lidar
cho viége wie luomg cau tric rimg ving dao Virgin,
Zhao va nnk (2011) [16] da sir dung cong nghé lidar
cho nghién ctru cau truc riung phia Bong bang Texas
& Hoa K. Cae nghién ciu sie dung anh & tinh radar
gan day co: lizuka & Tateishi (2014) [6], da sir dung
tin hi¢u bang L. tir vé tinh ALOS trong phan tich mai
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trong quan giira cac dic diém noi bat cha lam phan
lodi cay Sugi (Crvptomeria japonicd) v cay Hinoki
(Chamawordparis oblusa) tai Nhat Ban; Luong va
nnk. (2016) [9] wic tinh cau tric cha rimg khop tai
ving Tay Nguyén cia Viét Nam; Pham va nnk (2019)
[11] giam sat lodi va ciu tric clia rimg ngap man.
Nhin chung cac nghién ciru dé cip & trén da chi ra
dir ligu vién tham rat ¢6 tiém nang trong nghién ci
ciu trie rimg nhiét dod.

Muc tiéu cua nghién ciu nay 1a huwdng (6 sir
dung phuong phap st dung cong nghé vién tham
trong nghién ciu cac dac diém cdu tric cia rimg
nham dé ¢6 duge cac théng tin nhanh chaong, chinh
xac, giam chi phi va co thé ap dung duve trén mot
quy mo rong lon. Qua dé gop phan ho tre cho viée
hra chon céac quyét dinh vé bién phap lam sinh thich
hop phuc vu cing tac phuce hdi, quan 1y, bao tén va
phat trién bén vimg rimg tram tai Vion Qudc gia U
Minh Thugng cing nhu cac cac hé sinh thai rimg
khac tal Viet Nam.

2. VI TRI KHU VUG NGHIEN cUD

Vuon Quoe gia (VQG) U Minh Thugng co tong
dién tich ¢o dién tich 8.053 ha nam vé phia Tay cia
ban dao Ca Mau, thuoc tinh Kién Giang, cach thanh
pha Rach Gia 60 ki ve phia Nam va cich thanh pha
Ho Chi Minh khodng 365 km vé phia Tay Nam [14].
VQG U Minh Thuong nam trén dia ban xa An Minh
Bac va xa Minh Thuan, huyén U Minh Thuong, tinh
Kién Giang co toa do dia Iy tr 9°31°16” dén 9°39°45” vi

do Bac, 105°03'06" dén 105°07°59" kinh do Brang.
Viing loi VQG o6 dang hinh thei khong can la he
théng dé bao trong véi tong chiéu dai 1a 38000 m
[14]. Vi tri VQG U Minh Thugng duoc thé hién tai
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Hinh 1. Vi tri khu vue nghién ctru (ranh gidi mau do)
3. PHUDONG PHAP VA DU LIEU
3.1. Phuomg phap thue dia

Nghién ciru ndy sit dung 45 6 tiéu chudn, kich
thudre 20 m x 25 m (500 m* va duoe thu thip vao
thang 10 nam 2018. Tai cdc 6 tiéu chudn cac thong so
wé cdu tric rimg duong kinh (D4 ), chiéu cao (H,.}
va mat di cay rimg (N/ha) duoc do dém. Tom tit két
qua cac théng s0 cau trmie rimg tram st dung trong
nghién cim nay duoc trinh bay tai bang 1.

Bing 1. Tom tat cac thong s6 cdu tric rimg tram khu vie nghién citu tir thue dja

I'l" | Cac thong s6 cau trie rimg | Gia tri toi thidu | Gia tri ddi da | Gid tri trung binh | Bo léch chudn
I | Buomg kinh (m) 581 13,16 8,99 1,495 !
2 | Chiéu cao (m) 3,66 9,13 571 1,40 I
3| Mat do (cav.ha') 1630 220 2.229 La02
3.2. Anh vé tinh duoe sir dung
o Bang 2. Céc thong s6 co ban clia vé tinh duoc sir dung trong nghién et
T 5:3?[19"11&3 Seene ID Théi gian B 1.1}?&11 Ghi chil
Sensors chup giai
Landsat 8 LCO81250632018103101T1- ; Ba dwe hieu chinh khi
102018 | 30m/15 s
| ! 0Ll SC201811151031 SIL0A0 | St qiyén
2 | SNIMCEE | SoA_tile 20180327 48PWR_0 | 02112018 |  tom | D3 uoc hicu chinh Khi
MSI : quyen |
| SIA_IW_GRDH_1SDV_2018 : Da duoe xirly va hieu
3 Sentine ey S o od)3-2 T )
| [rembiinel ] L103T111055_te_10 Spidspic O chinh dia hinh
4 ALOS2 R, o s Ba diroe xaly va higu
i PALSAR2 ALOSZ205610180-180514 14-03-2018 .51 chinh dia hinh
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Dhga trén ndang luc cung cap, ké hoach phF'lti' trién
dai han cta cic vé tinh, kha nang tiép can cia ngudi
ding va tmg dung vao thue té da lya chon anh vé
tinh cho nghién ciu ndy. Boi véi hinh anh radar da
lra chon dir lieu tir cac vé tinh Sentinel-1, gom cé 2
phan cuc VH (VH_S1) va VV (VV_51); ALOS2Z
PALSAR-2 gom c6 2 phan cue HH (HH_P2) va HV
(HV_P2). Cac dir lidu anh quang hoc da hra chon tr
cac vé tinh Landsat 8 OLI va Sentinel-2 duge thé hién
trong hinh 2. Cac thong so co bin anh vé tinh dugc
sir dung duoc mé ta trong biang 2.

3.3. Xir Iy dir li¢u dnh vé tinh

Boi voi anh ve tinh radar: Sentinel 1, biang C
gim oo 2 phan cuc VH va VV, dd phéan giai 10 m va
ALOS-2 PALSAR-2, bang L muc do xua ly 2.1 voi 2
phan cuc HH va HY, dé phan giai cia dio liéu 1a 6,25
m. Str dung cong cu loc nhiéu Frost va thuc hién
hiéu chinh bire xa, hiéu chinh dia hinh. Chuyén doi
gia tri DN (digital number) ctia hai phian cue HH va
HV sang gia tri tin xa nguoc (backscattering
intensity) duoc tinh theo cong thire 1 duge cung cap
hii JAXA (2017) [7].

g = 10 % log,, (DN?) + CF (1
Trong dé: DN 1 gia tri s6 cua diém anh; o [a gia
lri tdn xa ngeoe, don vi 14 decibeds (dB) va CI7 14 heé

26 chuyén doi. Theo cong bo cna JAXA gia tri CF la -
83,0 [7].

Cac anh vé tinh quang hoc (Sentinel2 wva
Landsat 8) da duce hiéu chinh khi quyén va hinh
hoc. Chi s6 khac bigt thue vat NDVI duroe tinh theo
cong thire 2 [13]:

NDVI = (NIR - IR}/ (NIR + 1K) ()

Trong do: NIR phd phan xa cia kénh cin hong
ngoai va IR 14 phd phan xa cua kénh do.

3.4. Phuong phap phan tich dir liéu

Nghién ctru da thi nghiém véi 3 dang phrong
trinh (2) (4) (5) sau dé bitu dién moi quan hé gita
cac théng so cau tric mmg (D, .. H,, N/ha) vol cac
thong so chiét xudt tir dnh vé tinh.

Ham tuyén tinh métlop: Y =a+bX  (3)

Ham s6 mii (Exponential): Y = a.e®  (4)

Him bic hai: Y =a, + 8. X + 2, X° ()

Phuong phap danh gia d¢ chinh xac caa mé hinh
dira viao hé s6 xac dinh (RY) va sai s0 tuyét doi cua
mé hinh duoe xac dinh theo phuong phap binh
phuong nhé nhat (RMSE).

4. KET QUA VA THAD LUAN

4.1. M6 hinh uée luong dudmg kinh cay (D o)
rimg Triam (Melaleuca cajuputi) st dung di liéu anh
vé tinh

Bang 3. Tém tit két qua xiv dung mé hinh uéc tinh thong sd vé duomg kinh cay (D)5,

sir dung dir liéu anh vé tinh
. Bicn sd Dang Hé so xac .
L M hlrfh_ sir dung phuong trinh dinh (R%) RHB]J |
' 1|  Mohinhl HV_P2 3 0,76 0,47
2 M hinh 2 HV_P2 4 0,78 0,43
3 M hinh 3 HV_P2 5 0,78 043 * |
1 Mo hinh 4 HH_P2 3 0,32 133
5 | Mohinh5 HH_P2 4 035 1,27
6 Ma hinh 6 HH_P2 D 0,40 LT
| 7 Ma hinh 7 . VH.SI 3 062 0,74
8 Méhinh8 | VH_SL 4 062 074 |
9 M hinh 9 |  VH.S1 5 0,66 00,66
10 | Mohinh10 | VV_SI 3 0,33 1,51
11 Mo hinh 11 VV_51 1 0,39 1,19
| 12 Mo hinh 12 VV_S1 5 0,56 0,86
13 Mo hinh 13 NDVI_L8 3 0,62 0,4
14 Mohinh14 | NDVLLS 4 0,61 0,76
| Il Mo hinh 15 | NDVI_LS 5 0,66 | 056
16 Mo hinh 16 NDVI_S2 3 060 | 078
17 [ Mo hinh 17 NDVIS2Z | 4 0,60 078 |
(18 | Mohinh 18 NDVI_S2 5 065 068 |
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Céc két qua xay dung mé hinh woc tinhthéng sé
vé duong kinh cay rimg tram (bién phu thudc) sit
dung dir li¢u chiét xudt tir anh vién vé tinh (bién dae
lip) duye trinh bay tom tat tai bang 3.

Két qua nghién ¢ vé xay dung mé hinh woe

5 md hinh ¢6 hé s6 tuong quan thap (R:<0,5); c6 10
mé hinh ¢ hé s6 tuong quan (0,5 <R2<0,7); ¢6 3 mo
hinh ¢6 hé s6 tuong quan R*=0,7. Trong dé mé hinh
2, mé hinh 3 co hé s0 teong quan cao nhat (R*=0,78;
RMS1=0,43) va durge thé hién trong hinh 2.

tinh thong s0 diwimg kinh cay rimg tram cho thiy co

HV_P2&D, ,

16

L Ri=0.78 e @
"1 T H
S 1 ® *__.:";1. .
= ogh o
S 5

2
il
20 -18 16 14 -12 10 -0
H P2
bé hinh 2
HU_PZ&D; 3
1
H R*=0.78 ®
S BT,
:__: : g .9 .‘"‘
SO
)
Lk
i 18 16 14 L2 10 -B
HY P2
Md hinh 3

Hinh 2. M6 hinh 2 va mé hinh 3 trong uéc luong duimg kinh cay (D,5,) rimg

4.2, M6 hinh uée hrong chiéu cao cay (H,,) rimg
Tram (Melaleuca cajuputi) st dung dit liéu anh vé
tinh

Cac két qua xav dung mé hinh wéc tinh théng so
v chiéu cao ciy rimg tram (bién phy thuoe) sir dung
dirliéu anh vé tinh (bién doc lap) duoc trinh bay tam
lit tai bang 4.

Két qua nghién o vé xay dung mo hinh wic
tinh thong =0 chiéu cao ciy rimg tram cho thay c6 5
md hinh cd hé 6 tuong quan R*<0,5; ¢o 2 ma hinh co
hé sd hoomg quan ({'},[i-:R'Ec:{},H}; ¢t 4 md hinh ¢d hé 5o
twong quan (0,6<=R?<0.7); ¢6 6 moé hinh co hé o
twong quan R=0,7. Trong dé mé hinh 3 co hé =
twong quan cao nhat (R=0,78 RMSE=0,31) va duoc
thé hién trong hinh 3.
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Bang 4. Tém tt két qua xay dung mo hinh uée tinh thong s6 vé chiéu cao cay (H,,)

sit dung dir li¢u anh vé tinh
TT| Mo hinh Biénsd | Dangphwong | Hesdxdc | pyiep
sir dung trinh dinh (E-)
| 1 | Mohmhl HvV_P2 3 0,75 0,35
| 2 | Mohinh2 | HV P2 4 0,77 0,32
3 | Mohinh3 | HV_P2 5 078 | 031
| 4 Ma hinh 4 HH_I"2 3 0,36 0,89
5 Mé hinh 5 HH_P2 4 0,37 0,88
i | Mo hinh 6 HE_ P2 5 0,41 0,82
7 Mo hinh 7 VH_S1 3 0,70 0,42
8 Mé hinh 8 VH_S1 4 0,70 0,42
g Mé hinh 9 VH_S1 5 0,77 0,32
10 | M hinh 10 VV_S1 3 0,39 0,85
11 | Mé hinh 11 VV_S1 4 0,43 0,80
12 | Mo hinh 12 VV_S1 5 0,57 0,60
13 | Mo hinh 13 NDVI_L3 3 0,60 0,56
14 | Mo hinh 14 NDVI_LA 4 0,60 0,56
15 | Méhinh15 | NDVILS 5 0,67 0,46
16 | Mo hinh 16 | NDVI_S2 3 0,57 0,60
X1 Mo hinh 17 NDVL_S2 4 0,56 0,61
118 | Mohinh18 | NDVI_S2 5 062 | 053
YH_ B, 4.3, Mé hinh uée luong mat 4o (N/ha) cay rimg
- tram (Melaleuea cajuput]) st dung dir ligu dnh ve
Y N tinh
. .'-;'E -.-:::"- . Cac két qua xay dung ma hinh wde tinh thing so

vé mat do ciav rimg tram (bién phuc thude) s dung
15 v 1w : dir ligu anh vé tinh (bién déc lap) duge tinh bay tom
e tat tai bang 5.

Hinh 3. Mé hinh 3 trong wée hrong chiéu cao cay rimg
Bang 5. Tom tit két qua xay dung mé hinh wde tinh théng so vé mat do cay rimg (N/ha) sir dung d liéu anh

98

o vé tinh B ) |

: Bién sé sir Dang mé Hé so xac A

T Mol ) The hinh o
1 Mo hinh 1 HV_P2 3 0,56 663
2 Mé hinh 2 HV_P2 4 0,72 420
' 3 | Méhinh3 HV_P2 5 0,75 377
4 Mo hinh 4 HH_P2 3 027 1101
& Mohinhs | HH.P2 4 0,36 965
| 6 Ma hinh 6 HH_FP2 5 0,41 200
| 7 Mo hinh7 |  VH_S1 3 0,40 905
8 Mo hinh & VH_S1 4 0,54 693
9 Mo hinh 9 VH_S1 5 0,60 603
10 | M hinh 10 VV_S1 3 0,19 1221
11 | Mo hinh 11 VV_S1 4 0,36 965
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o e Bien sd s Dang mdé Hé s xac .
_TJ Mo hinh dung hi?{m T I
12 Mo hinh 12 VV_S1 5 0,49 769
13 Mo hinh 13 NDVI_LS 3 0,55 678
14 | Mohinh14 | NDVI_LS 4 0,59 618
15 Mo hinh 15 NDVI_L8 5 0,64 543
16 | Mo hinh 16 NDVI_S2 3 0,62 573

| 17 M6 hinh 17 NDVI_S2 4 0,63 558 |
18 Mo hinh 18 NDVI_S? 5 0,68 482

Keét qua nghien ciru vé dac diém mat do cay rimg
tram cho théy 6 7 mo hinh ¢é hé s6 tuong quan théip
R¥<0,5; co 4 mé hinh ¢6 hé sé twong quan nam trong
khoang (0,5<R°<0,6); ¢6 hai mé hinh cé hé sé tuong
quan R°=0,7. Trong dé mé hinh 3 voi két qua hé s
twong quan cao nhat (R°=0,75; RMSE=377) va duoc
thé hién trong hinh 4,

HV PraNfha

Hinh 4. Mo hinh 3 trong uée luong mat dé ciy
(N/ha) rimg
5. KET LUAN

Trong nghién ciu nay da st dung cac thong s
tan xa nguoc duvce chiét xuat tr anh ve tinh ALOS-2
PALSAR-2, Sentinel-1, va NDVI duoc chiét xudt tir
anh v¢ tinh Landsat & OLI, Sentinel-2. Két hop voi
cac di lieu thue dia bang cac 6 tieu chudn xay dung
dige 54 md hinh cho wie tinh dac diém cidu tric
rung tram, cac thong sé udc tinh bao gém: dudng
kinh (D), chiéu cao (H,) va mat do cay (N/ha) tai
VQG U Minh Thugng. Phan tich héi quy cho thiy
thong s cau tric rimg la duomg kinh (D), chiéu
cao (H,) va mat 4o (N/ha) khong co tuong quan
chal voi cac thong s6 chiét xudt tir anh vé tinh nhur
NDVI_LS (Landsat 8), NDVI_S2 (Sentinel 2) va tan
X ngugc e vé tnh Sentinel-1. Tuy nhién, cac két
qua phan tich lai cho thidy rang: théng s6 tin xa
ngupe i phin ciee HV cua anh vé tinh ALOS2
PALSAR-2 (HV_P2) da co lién quan chit che voi cac
théng so cdu tric rimg la dumg kinh (D, ), chiéu
cao (H,), mat do (N/ha) va cac két qua tot nhét dat

“duoc 1a (R?=0,78; RMSE=0,43), (R-0.7: RMSE=0.3).,

(R*=0,75; RMSE=377) tuong tmg.

Két qua nay chimg to rang tin hiéu bang L tir vé
tinh ALOS-2 PALSAR-2 6 kha nang cung cap hiéu
fua cac théng tin vé cau truc lam phin cia rimg. Két
qua nay mdé ra mot tiem nang st dung die lieu radar
trong nghién ¢ cau tric rimg, dac biét 14 cau trie
rirng nhiét doi.

LI CAM ON

Tdp thé tac gid xin cdm on PE tai VILUD.O5/17
20 thude Chiremg trinh Khoa hoc va Cong nghé cip
Qudc gia vé Cong nghé vo tru giai doan 2016 -
2020 da cung cap kinh phi vd s licu cho nebién ciu
nay, :
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APPLICATION OF REMOTE SENSING AND GIS TECHNOLOGY IN RESEARCH OF STRUCTRURE
CHARACTERISTICS OF MELALEUCA FOREST (Melalenca cajuputl) IN U MINH THUONG NATIONAL
PARK, KIEN GIANG PROVINCE

Neguyen Viet Luong, Trinh Xuan Hong,

To Trong Tu, Phan Thi Kim Thanh, Le Mai Son

Sumimary

In this rearch. we used satellite images in 20018 such as ALOS2 PALSAR2, Sentinel-l, Landsal 8 OLL
Sentinel-2, and ground data by 45 sample plots to build models for estimation of characleristics of forest
structure such as diameter, height, density of tree. The research results show thal: the backscattering
signal from the HY polarization of the ALOS2 PALSARZ satellite image is closely relationship to the
parameters of Melaleuca forest structure such as diameter of tree (B = 0.78; RMSE = (1.43), height of tree

(R = 0,78 RMSE = 0.31) and density of tree (B = 0,75 RMSE

377). This result is a scientific basis for the

rearch of forest struclure characteristics by remole sensing data for the purpose of assisting in making
decisions on selection of suitable silvicultural methods for conservation and restoration and sustainable
development to Melaleuca forest ecosystems as well as other forest ecosvstems in Vielnam.

Keywords: Melaleuca forest, forest structure, diameter, height, density, model, remote rensing and GIS.
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