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TOM TAT

Nghién ciru ndy dwoc thue hién nham trinh bay vmg dung phan mém
eCognition dé phan logi tham phii rieng phong hé tai Dau Tiéng, tinh
Tay Ninh bang anh vé tinh Sentinel-2A. Phwong phdp phan logi tham
phii s dung cac cong cu “Assign Class ™, “Classification” trong phan
mém eCognition két hop dit ligu diéu klen ngoai nghiép tir 80 mau
khéa danh, cdc 6 tiéu chudan va phan logi theo phirong phdp hudn luyén
theo ngudng logic khéng can hudn luyén (Rule Set) di duwoc sir dung
trong nghién ciru nay. Két qua cho thdy tai khu vue dwoc phan logi
thanh 8 I6p phi, trong do c6 5 trang thdi rimg véi tong dién tich c6
rieng la 25.156,53 ha (chiém 89,33%) bao gom: rimg thirong xanh
trung binh, thuong xanh nghéo, thuong xanh kiét, thuong xanh phuc
héiva ring trong véi dg chinh xdc phan logi dat 82,5% va hé s6 Kappa
la 0,8. Két qua nghién ciu ciing cho thdy viéc sic dung cong cu
“Classification” trong phdn logi déi twong rimg cé d¢ chinh xdc va
hiéu qua cao hon so vdi phan logi dua trén nguong gia tri cia cdc chi
56 phcf (Rule Set).

Tir khéa: Dau Tiéng, eCognition, mdu khéa anh, phén loai doi twong,
rung phong ho, Sentinel-24

ABSTRACT

This study presents the application of eCognition software to classify
forest status in the Dau Tieng Protection Forest Management Board,
Tay Ninh Province, using Sentinel-24 satellite images. The land cover
classification method using tools such as “Assign Class” and
“Classification” in eCognition and field survey data from 80 key
image interpretation points, combined with standard plots, as well as
a rule-based classification method using logical thresholds that does
not require training data (Rule Set) were used in this study. The results
show that the area was classified into eight land cover classes,
including five forest types, with a total forested area of 25.156.53
hectares (accounting for 89.33%). These forest types include: medium
evergreen forest, poor evergreen forest, very poor evergreen forest,
recovery forest and planted forest, with the classification accuracy
reaching 82.5% and the Kappa coefficient is 0.8. The study also shows
that the use of the "Classification" tool in classifying forest objects has
higher accuracy than classification based on the threshold value of
spectrum indicators (Rule Set).

Keywords: Dau Tieng, eCognition, object-based classification,
protection forest, key image samples, Sentinel-24
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1. GIOI THIEU

Cong nghé¢ GIS (Geographic Information
System — GIS) va vién tham (Remote Sensing — RS)
da tro thanh nhiing cong cu khong thé thiéu trong
viéc giam sat va quan 1y rimg. Cac phuong phap
giam sat riung tmyen thong thuong gap phai nhiing
han ché dang ké vé thoi gian, nhan cong, kha ning
tiép can va dg chinh xac, dac biét 1a & nhitng dia hinh
xa x0i va hiém tré (Luu et al., 2021). Nhiéu nghién
ctru da chiing minh hi¢u qua ctua cong nghé¢ GIS va
RS trong viéc giam sat d6 che phu rung, phat hién
nhing thay doi vé sir dung va do che phu dat (Land
Use/Land Cover-LULC) va lap ké hoach quan 1y tai
nguyén (Rogan et al., 2002; Valkov et al., 2022; Xu
et al., 2022); quan ly thién tai, quan ly luu vuc song,
danh gia bién d6i khi hau va danh gia chién lugc 1am
nghi¢p (Lambin, 1997; Smirnyakov et al., 2022).
Viéc tich hgp phén tich khong gian va cam bién tir
xa da cach mang hoa hoat dong giam sat moi truong
bang cach cho phép xir 1y, truc quan hoa va dién giai
dir liéu dia Iy da chiéu v6i d6 phan giai khong gian
va thoi gian cao (Lapinskas, 2023). Hon nita, cac
cong ngh¢ RS va GIS mang lai mét s6 loi thé chinh,
chang han nhu pham vi phi séng rong, tinh nhat
quén cia dit liéu, d6 chinh x4c cao, khién chung tro
nén ly tuéng cho hoat dong giam sat ring co6 hé
thong va danh gia hé sinh thai dai han (Guimardes
et al., 2020; Lambin, 1997). Hon nita, vi€c tich hop
GIS va RS voi céc thuat toan da tré thanh cong cu
giam sat rimg bang cach két hop céc chi s6 thu dwoc
ttr vé tinh nhu chi s6 NDVI, EVL, nhiét do bé mit
dét voi cac phép do thuc té, dit liéu khi hau va théng
tin trac nghiém xa hoi (Guimardes et al., 2020).

bac biét, hién nay, phén mém eCognition
Developer ndi 1én nhu mdt cong cu manh mé trong
phan tich anh vién tham dua vao ddi tugng (OBIA).
Khac véi cac phuong phép phan loai dya trén diém
anh (pixel-based) truyén thong, cach tiép can OBIA
cho phép cac nhéom co6 do phan giai twong dong
thanh cdc viung dbi tuong déng nhét, két hop ca
thong tin phd, hinh dang, két ciu va ngir canh khong
gian. Diéu nay gitp nang cao dang ké do chinh xac
cuia két qua giai doan, dic biét trong viéc phan dinh
céc dbi tuong co ranh gidi phirc tap (Blaschke, 2010;
Duveiller et al., 2008). Bén canh dd, anh vién thdm
d0 phan giai cao nhu Sentinel-2 ngay cang dugc ung
dung trong quan 1y tai nguyén rimg. Piéu nay 1a nho
vao kha ning thu nhan di liéu voi chu ky 1ap ngan
(5 ngay), d6 phu 16n (290 km) va dd phan giai khong
gian cao (10— 20 m) & nhiéu dai phd khac nhau. Pac
biét, cac dai phd can hong ngoai (NIR), do bién
(Red-edge) va cac chi s6 nhu NDVI, SAVI, EVI,...
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da duogc khai thac hiéu qua dé phén biét cac loai hinh
tham thyc vat va trang thai rung khac nhau (Forkuor
et al., 2018; Xu et al., 2022). Két qua nhiéu nghién
clru ciing da nhan dinh viéc két hop anh Sentinel-2A
véi cong cu phan loai cua eCognition, dac biét 1a cac
thuat toan nhu "Multiresolution Segmentation",
“Nearest Neighbor” hay "Decision Tree", mang lai
hiéu qué cao trong phén loai hi¢n trang rung (Aksoy
& Akgay, 2005; Laliberte et al., 2007; Oreti et al.,
2021; Phiri et al., 2020). Cac ing dung tiéu biéu bao
gdm xac dinh ranh giéi rimg tu nhién, rimg trong,
dat tréng va tham chi theo ddi dién bién rimg theo
thoi gian (Hung va ctv., 2021; Valkov et al., 2022).
Két qua mot so nghién ctru cling da chimg mmh hiéu
qua cua phan doan tudn tu va phan loai dit li¢u anh
vién tham dé 1ap ban d6 (Lourengo et al., 2021). Hon
nita, kha ning tich hgp dit liéu thuc dja nhu mau
khoa anh (MKA), 6 tiéu chuidn (OTC) trong
eCognition giup hiéu chinh va danh gia d¢ chinh xac
ciia m6 hinh phén loai, tr d6 nang cao gia tri ing
dung trong cong tac quan ly rung bén vitng. Nho kha
nang két hop dir liéu da ngudn va cong nghé phan
tich hién dai, viéc st dung anh Sentinel-2A va phan
mém eCognition dang ngay cang trd thanh xu thé
quan trong trong kiém ké, theo di va giam sat hién
trang rung ¢ Viét Nam va nhiéu qudc gia dang phat
trién, dong gOp vao nd luc quan ly tai nguyén rimg
hiéu qua va bén vimg.

Tai nguyén rung tai Ban quan ly ring phong ho
(BQLRPH) Dau Tiéng, tinh Tay Ninh ¢ chuc ning
déc bi€t quan trong trong luu gitr va diéu tiét ngudn
nude cho hd Dau Tiéng, noi cung cap nude sinh hoat
va tudi tiéu cho cac tinh Péng Nam Bo. Cho dén
nay, tai nguyén rumg da va dang d6i mat véi nhiéu
thach thuc trong quan Iy tai nguyén rung. Do tinh
trang tac dong dén tai nguyén rimg mot cach trai
phép dién ra thudng xuyén mic du cé sy giam sat
chit ché cua cac co quan quan 1y nhu 14n chiém dét
rimg, pha rimg, dt rimg dé canh tic néng lam
nghiép; khai thac 1am san trai phép, dan dén viéc suy
giam chat luong rimg, giam dién tich va cac tai
nguyén khdc. Viéc quan ly tai nguyén ring truge
day chu yéu dya trén nhitng phuong phap truyén
thong, chua co tu li¢u anh vé€ tinh, chua ap dung
cong ngh¢ RS va cong cu GIS, viéc nay duoc thuc
hién chu yéu thong qua cac cude tuan tra, khao sat,
tong hop bao cao dién bién rimg hang nim va qua
cac dot tong diéu tra rimg véi chu ky 5 nam, s6 ligu
thuong c6 do chinh xac thap, khong kip thoi, va it
hiéu qua trong cong tic bao vé, ngan chan mét rimg.
Do d6, viéc ung dung GIS va RS trong quan ly tai
nguyén rung, dac biét 1a sy két hop anh Sentinel-2A
v6i cong cu phan loai cua eCognition 1a mot tit yéu
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trong bdi canh sy phat trién manh mé& cua cong nghé
GIS va RS. Viéc nghién ctru khao sat phuong phap
phén loai tham phu tr anh Sentinel-2A dugc thuc
hién bang phan mém eCognition nham xay dung
ban do6 hién trang tai nguyén rung BQLRPH Dau
Tiéng, tinh Tay Ninh gop phéan quan ly, theo ddi,
giam sat tai nguyén rung mot cach hi¢u qua.

2. PHUONG PHAP NGHIEN CUU

2.1. Pic diém khu vie nghién ciru

Nghién ctru dugc thyc hién tir thang 11 nam
2023 dén thang 12 nam 2024 tai khu vuc BQLRPH
Déu Tiéng, thudc dia gidi hanh chinh cac xa Subi
Day, Tan Thanh, Sudi Ngo, Tan Ha (huyén Tan
Chau) va xa Sudi Pa (huyén Duong Minh Chéu),
tinh Tay Ninh. Khu vuc nghién ciru thude kiéu khi
hau nhiét d6i gi6 mua can xich dao, voi 2 mua rd rét,

Tdp 62, S6 24 (2026): 9-24

mua kho tir thang 11 dén thang 4 hodc thang 5 nam
sau, miia mua tir thang 5 dén thang 11. Nhiét d6 trung
binh nim 1226,6°C, lvgng mua binh quin nim 1.800
mm, d6 4m trung binh nam 1a 82%. Dia hinh tuong
dbi bang phang dén hoi luon séng, cao dan tir phia
Nam 1én phia Bic, diém cao nhat 95 m so véi muc
nudce bién, d6 cao binh quan 65 m. Phia Bic c6 nhiéu
trang c¢o6 ngap nudc theo mua. Tai nguyén dat cd
ngudn gdc tir dat pht sa ¢d va dat do bazan, bao gom
cic nhoém dét chinh: nhom dat xam, chu yéu phat
sinh trén nén d4 granite va phu sa cd; nhom dat do
hinh thanh trén da bazan. Tai nguyén rung gém rung
tw nhién va rimg trong. Trong d6, rimg tuy nhién gdm
phan 16n cac dién tich rimg trung binh, rimg ngheo
va kiét vé trir luong, trong khi rimg trong gom ring
thuan loai hodc hdn giao diu, sao den, xa cir, keo,
cao su,...
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Hinh 1. So 46 mé ta phwong phap nghién ctru

2.2. Phuong phip diéu tra va thu thap dir
liéu
Anh vién tham: Dit liéu anh vé tinh Sentinel-2A
¢6 thoi diém thu nhan vao ngay 10 thang 8 nim 2024
da dugc su dung. Anh bao gém cac dai phé vo1 do
phan giai khac nhau: 10 m (Red, Green, Blue va
NIR), 20 m (sau kénh hong ngoai soéng ngan va Red
Edge) va 60 m (ngudn: https:/scihub.copernicus.eu
). Cac ngudn dir liéu anh nay da dwoc xir 1y hiéu
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chinh hinh hoc va hé toa d6 duoc chuyén ddi vé hé
quy chiéu WGS 84 nham phuc vu xay dyung ban do
hién trang rimg. Ngoai ra, dir li¢u ban dd hién trang
rung nam 2023 cling dugc st dung lam co s¢ xay
dung cac diém méau va OTC.

Dit liéu do dac thyc dia: 80 MKA duoc thu thap,
trong d6 15 mau dong thoi 1a OTC va 65 miu MKA
doc 1ap (Hinh 2). Trong d6, 15 OTC duoc do dac
theo TCVN 13353:2021, viéc bd tri dai dién cho 8
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trang thai rimg khac nhau, bao gdm 12 OTC rimg tu
nhién va 3 OTC rimg trong. Cac OTC c¢6 dién tich
tiéu chuin 500 m’ (20 m x 25 m). Trong dd, so luong
OTC cuy thé 6 mdi trang thai nhu sau: rimg tréng nai
dat (DTR) (3 OTC), rimg 1a rong thudng xanh trung
binh (TXB) (3 OTC), ring 14 rong thuong xanh kiét
(TXK) (3 OTC), rung la rong thuong xanh nghéo
(TXN) (3 OTC), rimg 1a rong thuong xanh phuc hoi
(TXP) (3 OTC).

Tai mdi 6 tidu chuan (OTC), cac thong s6 dugc
thu thap bao gom: loi cay, duong kinh ngang nguc
(D1.3) ddi véi cac ca thé ¢ D1.3 > 6 cm, chiéu cao
vat ngon (Hvn). Mat d6 (N) duoc xac dinh bang
cach dém sb ca thé trong timg OTC. Pudng kinh
D1.3 duoc tinh tur chu vi than cay tai vi tri 1,3 m
(C1.3), do bang thudc day véi do chinh xac dén timg
milimét. Chidu cao vit ngon (Hvn) dugc do biang
thuéc Blume—Leiss, voi dd chinh xac dén ting
centimet (Tran et al., 2022).

2.3. Phwong phap xit ly dir li€u

2.3.1. Quy trinh phdn tich, phan loai anh va ldp

ban do hién trang rimg

Buwoc 1. Phdn doan danh

Viéc phan doan anh dugc thuc hién béng thuat
toan Multiresolution Segmentation trong phin mém
eCognition nhdm chia nhé anh thanh cac déi twong
ddng nhat (Thi & Bao, 2014). Thuat toan nay cho
phép 1am giam thiéu mic d6 bt ddng cua cac dbi
tuong anh cho mot do phan giai nhét dinh va rat dé
thuc hién dya theo viéc lya chon cac thong s6 vé
hinh dang (shape), mau sic (color), do chat
(compactness) va d tron (smoothness), Két qua s&
tao ra tép dit liéu gdm nhidu ving (polygon).

Buéce 2. Tao mau va gan nhan phan logi

Céc dbi tugng sau phan doan dugc gan nhan dua
trén dir liéu mau thuc dia (MKA). Cac mau phan loai
dugc chon ngau nhién tir mot sb 16 ctia két qua chay
phan vung. Cong cu Standard Nearest Neighbor
Classification dwoc st dung két hop véi cac chi sb
thuc vat: NDVI, RVI, GNDVI, EVI, AVI, NDWI,
ARVI, GCI lam co so phan loai cac trang thai rirng.
Céc chi s6 nay c6 kha nang xac dinh chinh xac tham
thuc vat tai cac diém trén mat dt (Awate & Nagne,
2023; Hung va ctv, 2021; Maselli, 2004).

Buéce 3. Phan logi trang thai rieng

Trang thai rimg duogc phan loai dya trén hai cong
cu la “4ssign Class” va “Classification”. Trong do,
“Assign Class” phan loai ddi tuong dua trén ngudng
gi4 tri ctia cac chi sb phd, trong khi “Classification”
phéan loai ddi tugng theo cac dac diém hinh hoc, phé

12

Tdp 62, S6 24 (2026): 9-24

va nglt canh khong gian. Trang thai rung dugc xac
dinh theo Thong tu 33/2018/TT-BNNPTNT (B¢
NN&PTNT, 2018) va Thong tu 16/2023/TT-
BNNPTNT (B6 NN&PTNT, 2023), gom: ring
giau, trung binh, nghéo va ngheo kiét.

Bude 4. Kiém tra dé chinh xdc

Xac dinh d6 chinh xé4c giai doan anh: bé tri 80
diém kiém tra ngoai thuc dia dé kiém chung do
chinh xdc sau khi phan loai. N6 dugc do luong thong
qua di liéu tham chleu hé s6 Kappa (K), d6 chinh
x4c cta nha san xudt, ngudi sir dung va tong thé

(Russell, 1991). Trong d6 hé sé Kappa dugc tinh
theo cong thure sau:

N Yl xi —NYi_ (i + x44)
2ie (6 + x4 q)

K=

Trong d6:

K: hé s Kappa, N: tong sd pixel léy mau, Xi: sO
pixel ding trong 16p thir nhit, x; +: tong pixel 16p
thir i cua mau, x-+i: tong pixel cua 16p thir i sau phan
loai, r: s6 16p ddi tuong phan loai, gia tri cta hé s6
Kappa phan anh d6 chinh xac cta két qua phén loai
(Landis & Koch, 1977).

Bueéc 5. Bién tdp ban do hién trang rimg

Trang thai rung duoc phan loai theo Thong tu
33/2018/TT-BNNPTNT (B6 NN&PTNT, 2018) va
Thong tu 16/2023/TT-BNNPTNT (B NN&PTNT,
2023) quy dinh vé diéu tra, kiém ké va theo ddi dién
bién rimg trir lugng.

Ban d6 hién trang rimg duoc xay dung dua trén
két qua giai doan anh, hiéu chinh sai s giai doan,
két hop chong xép, gop cac dbi tuong lién k& co
cung trang thai va dién tich < 0,3 ha va theo ti€u
chuian TCVN: 11565:2016 (Bo KH&CN, 2016).

2.3.2. Phdn tich dir liéu

Phan tich dir liéu lam hoc: Cac dic trung lam
ph?m: D1.3, Hvn, N/ha, Gi/ha, va M/ha duogc tinh tir
dit liéu OTC thong qua bang tinh Excel 2016 va
phan mém SPSS 20.5 dé mé ta ddc trung cau tric
rung va so sanh giilra cac trang thai.

Phan tich dit liéu anh va ban d@6: Phin mém
eCognition Developer dugc st dung dé phan loai
anh, trong khi MapInfo 15, QGIS 3.34, va ArcGIS
10.4 duoc sir dung dé bién tap ban do hién trang tai
nguyén rung.
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3. KET QUA VA THAO LUAN

3.1. Pic diém 1am phin va miu khéa giai
doan anh

3.1.1. Pdc diém lam phan

Béng 2 chi ra rang, D1.3 binh quan ciia toan 1am
phan rimg trong 14 21,67 cm. Trong khi d6, rimg tu
nhién c6 kich thuéc nho hon. D1.3 cao nhét ¢ rimg
TXB (19,35 cm), tiép dén TXN (14,52 cm), TXK
(11,23 cm), thap nhat 1a TXP (8,67 cm). Cac chi tiéu
sinh truong D1.3 cho thdy sinh truong vé dudng
kinh rat thap, diéu nay anh huong truc tiép dén trir
luong rimg & mdi kiéu trang thai rimg, qua d6 anh
hudng truc tiép dén chat lugng tai nguyén rimg.

Tén goi Ky hiéu Cong thirc Y nghia Nguon
Phan loai rung, dat tréng, mat nudc,
Chi so thyc NDVI= (NIR - Red) NDVI ¢6 gié tri dao dong ttr‘flkdéni L> pouse et
vatkhac biét  NDVI / (NIR + Red) 0,3 thuong la rimg, < 0,1 1a dat trong al. (1974)
quan binh hoac nudce. St dung phén loai cac loai ’
rung.
Cho gia tri cao doi voi vung c6 tham .
Ty 56 chi s6 e vat va gid tri thép dbi Vi cdc logi  Richardson
N RVI RIV = NIR/Red S S . . . &Wiegand
thuc vat phu dat khac (dat, bang, nudc). St dung
A . (1977)
phén loai DT.
Chi 56 thyc GNDVI = (NIR- Giam thiéu hién tugng bdo hoa chiso
vat khac biét trong cac khu vyc c6 mat do tan 1a day  Gitelson et
a1 GNDVI GREEN) L% 1 A lian A opa
quan binh J(NIR+GREEN) dac, két hop céc chi s6 khac dé phan al. (1996)
"xanh" loai TXB, TXN TXK.
Chi s6 thuc EVI=G * (NIR —R)  Phan tich tham th},IC vat & cac kl}u vuc Huete et
vat tang EVI /(NIR+C1 *R—-C2  c6 mat dd cao. Két hgp NDVI dé phan al. (2002)
cuong *B+ L)) loai TXP, RTG. )
Lam nbi bat tan rung, xac dinh tot hon
. A AVI=[NIR * (1- su khac biét gitra cac khu vuc rung c6 .
iﬂi‘r’l;h;‘; AVI  Red) *(NIR-Red)] sinh khdi cao va thép. Két hgp AVI v AL(‘lzlgleg)al'
: 173 NDVI dé phan loai rung trung binh,
ngheo va kiét,...,
oW - i B 0 05 b
khac biét NDWI SWIR) / (NIR + (dt, bang, nuée) Sir dung phan loai Analytics
quén binh SWIR) ’ ’ MN. : ’ (2023)
GCI gitp phan biét gitra cac khu vuc
Chi sé diép GCI GCI=(NIR)/ rung cc} d0 che phu khgic nhau, tir rirng Gitelson et
luc xanh (Green) — 1 ram dén rung thua. Két hop NDVI dé al. (2003)

phan loai TXB, TXN, TXK.

Dbi v6i chi tiéu sinh truéng Hvn, rimg trdng ¢6
Hvn binh quéan 1a 11,32 m. DPdi véi rung tu nhién,
chi ti€u nay c6 sy khac nhau gilta cac trang thai
rung. Hvn cao nhét dat dwgc & TXB (14,45 m), tiép
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dén TXN (13,18 m), TXK (11,23 m), va thip nhat
1a TXP (7,96 m). Chi s6 Hvn ciing anh hudng truc
tiép dén cac chi s nhu mau sic (color), do chat
(compactness) va do tron (smoothness) trén dit liu
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anh Sentinel. Cac trang thai rung c6 su khac bict 16n
vé d6 cao, gitip cho qua trinh nhan biét va phan loai
tu dong giam thiéu dugc sy nham 13n, giup nang cao
vé do chinh x4c trong qué trinh x4y dung ban do.

Mat do rimg trong (RTG) binh quan 1a 633
cay/ha, trong khi rung ty nhién binh quan la 535
cdy/ha, cho thdy mat do ring kha thip so véi cac
khu vyc khac. Trong do, cao nhit & TXB (640
cdy/ha), tiép dén TXN va TXK (560 cay/ha), thip
nhét 1a TXP (380 cay/ha). Cac chi tiéu v& mat d6 cua
rumg ty nhién chi ra mat do rat thap va lam giam trit
lugng tai nguyén rimg & moi trang thai rimg va anh
huong dén chat luong rimg ciia toan khu vic nghién
ctru. Chi tiéu vé mat do cta cac trang thai rirng anh
hudng 16n dén dai mau lién tuc trén anh vién tham,
c4c trang thai rimg c6 mat d6 16n thudng c6 céu tric
chudi lién tuc véi mau séc nhit quan 16n. Pay 1a mot

Bang 2. Mt s6 dic diém 1am phén rirng tw nhién
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nhan t rat quan trong khi thuc hién phan loai cac
trang thai rung.

Tiét dién ngang cua rimg trong 1a 34,33 m¥ha.
Trong khi rimg tréng c¢6 Gi/ha binh quan cao nhat
dat dugc & TXB (21,87 m%ha, tiép dén 1a TXK
(11,32 m%ha), thap nhat 1a TXP (chi c6 7,96 m¥ha).
Vé trit lugng 1am phan (m?/ha), rimg trong dat binh
quéan 170,59 m3/ha. Rimng ty nhién dat ning suét cao
nhit & TXB 1a 181,30 m3/ha, tiép dén TXN (92,71
m?/ha), TXK (49,43 m*ha), thdp nhat TXP chi 9,80
m?/ha. Céac dan liéu & trén cho thay, trit luong tai
nguyén rimg thdp phd bién & ngudng dudi 100
m/ha, qua d6 chi ra chat lugng tai nguyén rimg
thdp. Thong qua phan tich hién trang trit luong lam
co s6 khoa hoc cho viée xdy dung cac 16p ban dd
phuc vu phét trién kinh t& xa hoi va quan ly tai
nguyén rung.

Trang thai S6 OTC D1.3 (cm) Hvn (m) N/ha (cdy/ha) Gi/ha (m*ha) M/ha (m*/ha)
RTG 3 21,67 11,32 633 34,33 170,59
TXB 3 19,35 14,45 640 21,87 181,30
TXN 3 14,52 13,18 560 11,53 92,71
TXK 3 11,23 11,32 560 6,86 49,43
TXP 3 8,67 7,96 380 2,40 9,80

Ghi chii: D1.3: dwong kinh binh qudn, Hvn: chiéu cao binh qudn, N: mdt dg lam phan, Gi: tiét dién ngang, M: triv
luwong rumg.
Toa d§ Trang thai Anh vé tinh Anh thwe dia
X:593.940 F
y:1.287.479 PT-daturong
X:598.342 £ L1
Y: 1.200.485 DK - Datkhic
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Anh th

Sl

Toa d9 Trang thai Anh vé tinh we dia

X:599.116 .
bK - bat khac
Y: 1.285.102

X:600.802
MN - Mit nudc
Y: 1.275.880

B
!

X: 602.683 .
MN - Mit nuéc EI
Y:1.277.283 ¥

X:596.312 RTG - Rimg
Y: 1.285.833 trong
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Toa d9 Trang thai Anh vé tinh

Anrh thuc dia

X:588.446 RTG - Rimg
Y: 1.285.408 trong

TXB - Rung tu
X:593.090
nhién thuong
Y: 1.288.395
xanh trung binh
TXB - Rung tu
X:601.660
nhién thuong
Y: 1.289.866
xanh trung binh
TXK - Rung tu
X:596.779
nhién thuong
Y: 1.287.670 )
xanh kiét
TXK - Rung tu
X:594.470
nhién thuong
Y: 1.291.671

xanh kiét
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Toa do Trang thai Anh vé tinh Anh thue dia

TXN - Rung tu
X:600.743

nhién thuong
Y: 1.287.921

xanh nghéo

TXN - Rung tu
X:591.469

nhién thuong
Y: 1.287.195

xanh nghéo

TXP -Rimg tu
X: 599.511

nhién thuong
Y: 1.280.075

xanh phuc hoi

TXP -Rimg tu
X: 598.323

nhién thuong
Y:1.273.661

xanh phuc hoi

e

Hinh 3. Mét s6 miu khéa gidi doan anh chinh tai khu vue nghién ciru

3.1.2. Mau khéa giai dodn anh 3.2. Phan vung anh va phan loai trang thai

A X A x 5 run
B¢ mau khoa giai doan anh dugc xay dung dua g

trén két qua dicu tra thuc dia 80 mau anh két hop 3.2.1. Phan logi trang thai rimg bang cong cu
dac diem cau tric cac doi tuong trén anh. Két qua Assign class

dugc trinh bay ¢ Hinh 3. Coéng cu "Assign class" cua eCognition dugc

tmg dung xéc dinh cac dién tich ddng nhat trén anh
thanh nhiing 16 trang thai tuong doi dong nhat ve tén
trang thai. Két qua cho thay chi so NBlue, Green,
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Nir, SNHN, Red, ARVI, EVI, GCI, NDVI,
NDVI, NDWI, va RIV ¢6 ngudng tuwong quan cao
lam co s& phan loai miu gan cac trang thai rimg
(Bang 3). Hinh 4 chi ra ring, cong cu Assign class
chi phan loai t6t cac dbi tuong c6 cac ngudng chi sb
riéng biét nhu: MN, DT, DTR, trong khi cac loai trang
thai rimg va dat 1ap nghiép khong phan loai dugc.

Céc chi s6 EVI, NDVI, va RIV c¢6 kha nang phan
loai tot hon ddi voi thuc vat, DT va MN do khoang
chénh 1éch lon gitra Min va Max. Trong khi do, EVI
va NDVI thuong lién quan dén d¢ xanh va do phan
xa cua thyc vat va hiru ich trong viéc phan loai cac
loai dbi tugng cd do che phu thuc vat khac nhau.
RIV gitp phan biét cac ddi tuong duya trén tinh chat

Tdp 62, S6 24 (2026): 9-24

phan xa nhu MN va DKH, do c¢6 khoang chénh I¢ch
r0 rang.

Chi sb cua cac dbi trong phan nhanh TXB, TXP,
TXN, va TXK gan nhu tuong dong dan dén tinh
trang chdng 1ap trong qua trinh phan loai. Chi sb
NDVI cua trang thai TXB giao dong tir 0,425 dén
0,490, TXP tir 0,289 dén 0,503, TXN tir 0,330 dén
0,509 va TXK tir 0,335 dén 0,561, mirc d6 tring ldp
gitta cac cap TXB - TXP: 30,37%, TXB - TXN:
36,31%, TXB - TXK: 28,76%, TXP - TXN:
78,64%, TXP - TXK: 61,76%, TXN - TXK:
75,32%. Nhu vay, cac khoang gia TXP - TXN va
TXN - TXK c6 ty 1& chong chéo cao nhit, gan
80,00%. Theo chi s trén, ta thiy khoang cach chong
chéo 1a rat 16n.

Bing 3. Thong ké gia tri cAc chi so ¢ cac trang thai tai diém MKA

LDLRLGT Blue Green Nir Red SNHN ARVI EVI GCI _ NDVI NDWI RIV
TXP Min 1.396 1.534 3.145 1341 1586 0,15 4,20 0,84 0,29  -0,45 2,61
Max 1.586 1.762 4.278 1.734 2383 0,34 4.729,00 1.623,00 0,50 -0,30 302,00
TXN Min 1375 151 3.204 1319 1566 0,18 3,81 0,97 033 -046 222
Max 1.535 1.722 4248 1.713 2545 035 4.521,00 167,00 0,51 -0,33 307,00
TXK Min 1381 1518 3.046 1333 38 0,19 2,50 0,92 0,34 -0,51 2,23
Max 1.613 1788 4.736 1.772 1.616 0,39 4.776,00 2.044,00 0,56 -0,32 355,00
TXB Min 1374 1499 351 132 1569 0,27 3.873,00 1,51 043 -044 2,64
Max 1.422 1565 3.983 1418 1.821 0,33 4.473,00 1.543,00 049 -0,38 292,00
MN Min 1482 1566 1432 1418 1.104 -0,03 -0,84 -0,30  -0,09 -0,38 0,83
Max 2324 2725 3.755 2448 2425 0,27 7.343,00 121,00 0,43 0,21 214,00
RTG Min 1.298 1.395 2.602 1299 1.593 0,07 0,82 0,57 0,21  -0,51 1,87
Max 2.093 237 5344 2647 4585 041 5.939,00 2.053,00 0,57 -0,23 368,00
DT Min 1.304 1482 1.732 1391 1.001 -0,04 -567,00 0,07 0,05  -0,48 1,31
Max 3.112 3715 5267 445 5589 036 9.988,00 1.825,00 0,53 -0,03 322,00
DKH Min 1.349 1522 2519 1331 1245 -0,04 0,18 0,14 0,04  -0,53 1,41
Max 3.181 3.849 546 4518 5.534 041 8&.112,00 2.217,00 0,58 -0,07 378,00

3.2.2. Phdn logi trang thdi rimg bang céng cu
Classification

Cong cu "Classification" trong phan mém
eCognition da dugc tng dung dé phan loai doi tuong
dua trén cac dic diém khac nhau nhu mau sac, két
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céu, hinh dang va kich thugc, sau d6 cac ddi tugng
nay dugc phan loai theo tiéu chi do ngudi dung dinh
nghia. Trong nghién ciru nay, chi s gia tri thuc vat
NDVI dugc st dung dé phéan loai trang thai rimg
(Bang 4). Két qua phan loai trang thai rimg bang
cong cu Classification dugc thé hién nhu Hinh 5.
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Hinh 4. Két qua phan loai bang Assign class

classes
@ DKH
O DTR
@07

® MN
@ e
O TXK
@ TN
O TP

Bing 4. Ngudng chi s6 NDVI ciia cac trang thai rimg
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Hinh 5. Két qua phan loai cac trang thai
rirng bang Classification

LDLR Trang thai rirng Ngudng chi s6 NDVI

DT Dit trong 0,114-0,396
DKH Dt khac 0,043 - 0,286
MN Mait nude 0,090 — 0,365
TXB Rung ty nhién thuong xanh trung binh 0,443 - 0,490
TXN Rung tu nhién thuong xanh ngheo 0,404 — 0,490
TXK Rung ty nhién thuong xanh kiét 0,365 -0,459
TXP Rung ty nhién chua c6 trir luong 0,412 -0,506
RTG Rimg trong 0,373 — 0,545

Ghi chii: TXB: trit lwong g6 cdy dimg tir 101 dén 200 m*/ha, TXN: trit heong g6 cdy dimg tir 51 dén 100 m*/ha, TXK: trit
lwong go cdy dvimg tir 10 dén 50 m’/ha, TXP: triv luong g6 cdy ditng nhé hon 10 m’/ha (B6 NN&PTNT, 2018).

3.3. Kiém tra d9 chinh xac sau giai doan anh

Téng sb 80 diém kiém chimg ngiu nhién di
duogc thiét 1ap trén 8 trang thai ring va dit 1am
nghiép dé kiém tra do chinh xac két qua giai doan
anh. Két qua dugc thé hién & Bang 5.

Két qua ma tran 16i (Bang 6) va tinh toan hé s6
Kappa (K = 0,8) ¢6 thé cho thay rang mirc d9 chinh
xéac giai doan anh cho 8 trang thai bang cong cu
Classification dat d6 chinh xac cao véi 66/80 mau,
dat d6 chinh x4c toan cuc la 82,50%. Hé s6 Kappa =
0,8, twong tmg voi mirc danh gia "tot" theo thang
phan loai ciia Landis and Koch (1977). Biéu nay cho
théy Kkét qua phan loai c6 do tin cay cao, dac biét
MN khong cé su sai khac (0%) va DT (10%). Tuy
nhién, mot sé nham 1an van con ton tai gitra cac 16p
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¢6 ddc diém phd va ciu tric gan nhau nhu TXN,
TXK, TXP. Su sai khic cao nhat & TXK (30%), tiép
dén 1a TXB, TXN, TXP va DTR (20%), phan dnh
d6 chong phd giita cac trang thai rimg, von 1a mot
thach thic thuong gip trong phan loai anh vién
tham. Tuy nhién, két qua danh gia do chinh xac cho
thiy phwong phap phan loai sir dung anh Sentinel-
2A két hop phan tich anh d6i twong bang phin mém
eCognition da mang lai hiu qua cao trong phan loai
hién trang rimg. Véi hé s6 Kappa dat 0,8 va d chinh
xac tong thé dat 82,50%, mo hinh di chimg minh
kha ning phan biét tot giita cic loai hinh tham thuc
vat trong khu vuc nghién clru. Pay 1a co sé tin cay
dé mg dung trong cac hoat dong kiém ké, giam sat
va quan ly tai nguyén rimg mot cach hi¢u qua va
bén viing.
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Két qua nghién ctru cho thdy ring phuong phap
phan loai bang cong cu Classification trong phan
mém eCognition thé hién d6 chinh x4c cao hon va
c6 kha nang ap dung toan dién cho nhiéu trang thai
khac nhau so voi phuong phap phéan loai theo
ngudng logic khong can huan luyén (Rule Set) bang
cong cu Assign Class. Két qua giai doan anh trong
nghién ctru dat @6 chinh xac 82,50%, khéng dinh
tinh kha thi trong viéc xdy dung ban do hién trang
tai nguyén ring dwa trén anh vién thiam. Phuong
phap xay dung ban dd hién trang bang cong cu
Assign class trong phan mém eCognition chi phén
loai tot d6i véi cac dbi twong ¢ cac ngudng chi sb
riéng bi¢t 1a MN, DT, DTR, nhung cac loai trang
thai rimg va dat 1ap nghiép khé phan loai voi do
chinh xac khong cao.

Két qua nay phu hop véi nhiéu nghién ciru trude
d6 tai Viét Nam. Bao va ctv. (2017) khi lap ban dd
hién trang rimg huyén Vinh Ciru, tinh Ddng Nai, bao
cho sai sO dién tich cac trang thai rimg déu dudi
10%. Trong khi do, Hoa va Vinh (2017) ghi nhan d¢
chinh xac phan loai anh dat trén 80% khi xay dung
khoa phan loai anh phuc vu danh gia hién trang dét

Béang 5. Ma tran danh gia d¢ chinh xac
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1am nghiép. Tuong tu, Quan va Minh (2018), Hung
va ctv (2021) ciing ghi nhén d¢ chinh xac trén 80%
véi anh khong co dir 1iéu phén loai rd rang. Ngoai
ra, két qua nghién ciru ciia Tung va ctv. (2019a) bao
c4o d6 chinh x4c phan loai toan cuc dat 76,00%,
trong khi viéc kiém chimg thyc dia trong nghién ctru
cua Ky va ctv. (2019b) dat t61 90,35% (178/197
diém kiém tra). Két qua béo cdo cta Bao va ctv.
(2022) cho théy do6 chinh xac dat 74,00%, trong khi
nghién ctru gan day cua Bao va ctv. (2024) ghi nhan
d6 chinh xéc giai doan 1én t&i 87,36%.

Viéc tong hop cac két qua cho thay phuong phap
phan loai anh vé tinh, dic biét 1a thong qua phan
mém eCognition béng cong cu Classification, c6 do
chinh x4c tuong ddi cao va 6n dinh. Pay 1a co so
quan trong cho viéc ung dung cong nghé¢ GIS va
vién tham (RS) trong xdy dung ban dd hién trang
rimg va giam sat bién dong 16p phu thuc vat & nhidu
quy md khong gian khac nhau. Nhimng ket qua nay
cling tuong ddng véi cac nghién ciru qudc té, nhu
Rane et al. (2023) da khing dinh tiém nang ctia phan
tich anh vién tham trong danh gi4 tai nguyén rimg
v6i d chinh xac déang tin cay.

Loai thim phu
Gididodn o prH O MN TXB  TXN TXK TXP RTG Téng Do chinhxic ngudi
sit dung (%)
DT 9 1 10 90
DKH 2 8 10 80
MN 10 10 100
TXB 8 1 1 10 80
TXN 1 1 10 80
TXK 2 7 1 10 70
TXP 2 8 10 80
RTG 1 1 8 10 80
2 Do chinh xac toan
Tong 11 9 10 8 11 12 11 8 cuc (%)
D chinh
xdcnhasin 822 81,8 88,9 100 100 72,7 583 727 825
xuét (%)
H¢ s6 Kappa 0,8

3.4. Xy dung bin do hién trang rirng

Béan d6 hién trang tai nguyén rimg dugc xay
dung dya trén két qua phan loai cac 16 rimg tir anh
vién tham, hi¢u chinh 16i hinh hoc va gop céc 16 ring
cung trang thai lién ké c6 dién tich nho hon 0,3 ha
thong qua cac cong cu cuia phan mém Mapinfo. Két
qua duogc trinh bay tai Hinh 6 va Bang 6.
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L&p phi tai BQLRPH Déu Tiéng, tinh Tay Ninh
sau khi phén loai bao gdm 8 loai 16p phu (bang 6),
trong d6 ¢ 5 trang thai rimg voi tong dién tich co
rimg 14 25.156,53 ha (chiém 89,33%) bao gdm: rimg
thuong xanh trung binh, thudng xanh nghéo, thudng
xanh kiét, thuong xanh phuc hdi va rimg trong.
Trang thai ring thudng xanh nghéo c6 dién tich 16n
nhit véi 6.055,77 ha, chiém 23,80% tong dién tich.
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Téy Ninh

CAMBODIA

Long An

106°19.20"

BAN QLRPH DAU TIENG - TINH TAY NINH

Ti LE 1:25.0000

106°26.40"

106°12.00' 106°19.20"
0 2.5 5 km BAN PO HIEN TRANG RUNG NAM 2024
[ —

2

1

!
CAMBODIA

11°38.40'

Chu giai
I Rimg g6 ty nhién ndi &t LRTX trung binh
Rifmg g tu nhién ndi @&t LRTX phuc hi
I Rifng gd tu nhién ndi d&t LRTX nghéo
Rirng g& ty' nhién ni d&t LRTX nghéo kiét
M3t nudc
Pét tréng
Rimg trdng
[ Tinh Ty Ninh

106°26.40

Hinh 6. Ban db hién trang rirng nim 2024

Bang 6. Hé thong dién tich theo cac trang thai rimg

LDLR Trang thai rirng Dién tich (ha) Ty 1€ (%)
MN Mit nudc 21,41 0,08
TXB Thuong xanh trung binh 1.576,36 6,20
TXN Thuong xanh nghéo 6.055,77 23,80
TXK Thuong xanh kiét 4.112,83 16,17
TXP Thudng xanh phuc hdi 3.570,39 14,03

DT Dit trong 2.429.01 9,55
DKH Dit khac 264,54 1,04
RTG Rung trong 7412,17 29,13

Tong 2544248 100

4. KET LUAN

Két qua nghién ctru nay da khang dinh tinh hi¢u
qua va ting dung thuc tién cao cua viéc két hop anh
vé tinh Sentinel-2A v&i phan mém eCognition trong
phan loai tham phu va xay dung ban dd hién trang
tai nguyén rung. Hai phuong phap phén loai da dugc
ap dung va so sanh trong nghién ctru 1a: (1) phan loai
theo ngudng logic khong can hudn luyén (Assign
Class — Rule Set) va (2) phan loai dya trén dac trung
hinh hoc, phé va ngi canh khong gian
(Classification). Két qua nghién ciru cho thdy
phuong phap Assign Class c6 thé phan loai hiéu qua
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cac ddi tugng c6 chi s6 phd 16 rang nhu mat nude
(MN), dét trong (DT), rimg trong (DTR), nhung lai
gdp nhidu han ché khi xir Iy cac trang thai rimg tur
nhién do sy chong lap pho giita cac nhom trang thai
nhu TXB, TXN, TXK, TXP nén trong nghién ctru
chi thuc hién viéc tach cac 16p MN va DT ma khong
tiép tuc ap dung dé thuc hién phan loai rimg. Phuong
phap Classification phan loai hi¢n trang rung chinh
xéac hon voi d6 chinh xéac tong thé dat 82,50% va hé
s6 Kappa 12 0,8 nim & mure xép loai “t6t” theo thang
phan loai cua Landis and Koch (1977).

) Dién tich dugc phan loai rirng tai BQLRPH Déu
Tiéng 1a 25.442,48 ha, trong do6 dién tich c6 ring la
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25.156,53 ha (chiém 89,33%) v6i nam trang thai
chinh, bao gém bén trang thai ring ty nhién va mot
trang thai rimg trong. Trang thai rimg thuong xanh
nghéo (TXN) chiém dién tich 16n nhat (23,80%),
phan 4nh thyc trang suy giam chat lugng rimg va 1a
co sO khoa hoc quan trong cho viéc xac dinh cac
ving uu tién phuc hdi rimg va quan 1y 1am nghiép
bén vitng. Két qua nghién ctru nay déng gop co sd
dr liéu dang tin cdy phuc vu quén ly, giam sat va
quy hoach tai nguyén rimg, dic biét trong bdi canh
bién doi khi hau va ap Iyc suy thoai rimg ngay cang
gia tang. Trong nhitng ndm tdi, viéc tich hop thém
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