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TOM TAT

Bdn d6 hién trang rirng 1d co s& di¥ liéu quan trong trong céng tdc theo dbi
dién bién rirng ndi riéng va quadn Iy rirng ndi chung. Khu vuec rieng phong ho
Nui Cdu - DGu Tiéng c6 dja hinh phire tap vdi hé sinh thdi rirng ddc trung trén
nui dd, cé gid tri phong hé ddc biét quan trong déi vdi lwu vire hd Dau Tiéng.
Nghién ctru stz dung énh Sentinel 2A két hop vdi 110 mdu khéa dnh nhdm xdy
dwng bén do hién trang rirng va dét Idm nghiép tai khu vuwc nghién ciu.
Phuong phdp phdn logi dinh hwdng déi twong va chi sé khdc biét thuc vat
(NDVI) dwoc dp dung d€ phdn logi béan do hién trang rirng, d6 chinh xdc cia
bén dd sau phén logi dugc xdc dinh bdng hé s6 Kappa va dé chinh xdc téng
thé. Két qua chi ra 10 trang thdi rirng va dat Idm nghiép trong dé dién tich cd
rirng vai 1.475,1 ha (98,52%); dién tich chwa cé rirng la 22,2 ha (1,48%). Trang
thdi rirng gob tw nhién nui dé nghéo kiét cd dién tich Ion nhdt chiém 38,41%
téng dién tich dat Idm nghiép. 100% dién tich rirng va dét IGm nghiép thubc
rirng phong hé déu ngudn. Rirng tw nhién phén bé trén diéu kién Idp dia ndi
dd khd khdc nghiét, dnh huéng dén sinh truéng va phdt trién cla cdy rirng,
do dé dién tich rirng cé tri¥ lwong nghéo va nghéo kiét chiém 97,5%. Két qua
nghién ctru ndy cung cép co’ sé khoa hoc vé cong nghé GIS va vién thdm va cé y
nghia quan trong trong céng tdc diéu tra, quy hoach va quan ly rirng bén virng.

ABSTRACT

The current forest map serves as an important database for monitoring forest
dynamics in particular and forest management in general. The Nui Cau-Dau
Tieng protected forest area has a complex terrain with distinctive forest
ecosystems on rocky mountains, which are of significant importance for the
protection of the Dau Tieng reservoir basin. In this study, Sentinel 2A imagery
combined with 110 sample images was utilized to develop a current forest and
land-use map in the research area. The object-based classification method
and the Normalized Difference Vegetation Index (NDVI) were applied to
classify the forest map; the accuracy of the post-classification map was
determined by the Kappa coefficient and overall accuracy. The results
revealed 10 forest statuses and forest land, with a forest area of 1,475.1
hectares (98.52%) and a non-forest area of 22,2 hectares (1.48%). The state
of natural forests on rocky mountain accounted for the largest area,
representing 38.41% of the total area. 100% of the forest land area belonged
to the protected forest at the headwaters. Natural forests were distributed
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under harsh rocky mountain conditions, which affected the growth and
development of trees. Therefore, the forest area with poor and very poor
timber reserves accounted for 97.5%. This research provides a scientific basis
for GIS and remote sensing technologies play an intergrated role in forest
investigation, planning, and sustainable management.

1. DAT VAN DBE

Rirng cd y nghia trong bao tén da dang sinh
hoc, ndng cao chat lugng nudc va khéng khi,
doéng thoi mang lai nhiéu lgi ich khac nhau cho
con ngudi [1-3]. Viéc mat rirng da nhanh chdéng
gop phan gay ra bién ddi khi hau toan cau [1].
Vivay, quan ly va bao vé rirng da trd thanh mot
yéu cau cap thiét dé phat huy hiéu qua vai tro
va chirc ndng cla rirng ddi véi nhan loai.

Tuong ty nhu cac 1&p phu khéc, rirng thay
ddi theo thoi gian va khéng gian [4]. Do d4,
nhitng théng tin chi tiét va chinh xac vé hién
trang rirng 13 rat can thiét trong quan ly va quy
hoach rirng bén virng, gidm sat da dang sinh
hoc va danh giad trit lwgng carbon rirng [2, 4].
Hién nay, &ng dung GIS va vién tham cé vai tro
quan trong trong cung cap thdng tin chi tiét va
dang tin cay thuac day hoat dong quan ly rirng
hiéu qua [2, 3]. Nghién cru vé 1ap ban d6 hién
trang rirng d3 dwoc quan tdm dang ké trong
nhitng thap ky qua, bang cach st dung va két
hop nhiéu loai di¥ liéu vién tham khac nhau nhuw
dit liéu radar, lidar, siéu phé va da phd [5-7].
Trong nhitng ndm gan day, cdc nghién ciru d3
st dung cac phuong phap ti€p cin dua trén
anh vé tinh hién dai hon [8, 9], Landsat [8] va
Sentinel-2 [9, 10]. S& dung anh vién tham dé
phan loai trang thai rirng, két qua gidi doan phu
thudc nhiéu vao dd phan gidi khong gian cla
hinh dnh thu nhan dwoc [10]. S& dung anh vién
tham da thoi gian dat duoc do chinh xac cao
hon trong viéc thanh 13p ban d6 phan loai trang
thai rirng so v&i nhitng hinh anh duwoc tao ra
bang cach s& dung anh vién tham trong mot
thoi diém nhat dinh [6, 10]. Diéu nay dong
nghia 1a thoi diém thu nhan hinh dnh quan
trong hon sé lwgng hinh anh [7, 10]. Do d6, d6i
véi tham thyc vat bao phd cac khu vyc dia ly
rong I&n, hinh dnh da khia canh twong déi day
ddc va c6 san mién phi nhu Sentinel-2 dudng

nhu |a gidi phdp t6t nhat, cé thé cdi thién dang
ké viéc |ap ban db hién trang rirng [7].

O Viét Nam, co s& dit liéu phuc vu xay dung
ban dd |&p phu con han ché, dac biét & nhitng
khu rirng c6 gia tri bdo tén cao nhu vudn quéc
gia, khu bado tén, ban quan ly rirng phong ho
dacdung... d3 gay ranhiéu kho khan trong cong
tac quan ly rirng [11]. Nguyén nhan chinh dan
dén tinh trang nay Ia thi€u kinh phi thuc hién,
thi€u di¥ liéu anh vé tinh va thiéu co s& dit liéu,
ngudn nhan lyc vién tham, kién thirc vé quan ly
rirng [11]. Khu vuc rirng phong hé Nui Cau —
Dau Tiéng chl yéu la rirng tu nhién cé vai tro
quan trong trong bao vé moi truvdng va dac biét
|3 gia tri phong ho ddi v&i lwu vire hd Dau Tiéng.
Tuy nhién, cho dén nay viéc rng dung quan ly
co s& dit liéu thong tin vé tai nguyén rirng tai
don vi con thiéu, hé théng ban d6 chuwa théng
nhat dan dén viéc quan ly khé khan, thiéu co s&
xay dwng cac gidi phdp quan ly rirng. K&t qua
nghién clru nay cung cap co s& dit liéu vé hién
trang rirng gép phan nang cao hiéu qua céng
tac quan ly, gidm sat tai nguyén rirng tai don vi.
2. PHU'ONG PHAP NGHIEN CUU
2.1. Dac diém khu vire nghién ctru

Nghién cltru dugc thuc hién tlr thang
1/2023 — 11/2023 tai Ban Quan ly rirng phong
h6é (BQLRPH) Nui Cau — D3u Tiéng thudc xa
Dinh Thanh, huyén Dau Tiéng, tinh Binh
Duwong (Hinh 2). Rirng phong hd nam trong
khu vue khi hdu nhiét déi mua dm gié mua,
phan chia thanh 2 mua r6 rét véi mua mua (tir
thang 5 dén thang 11) va mua kho (tir thang
12 dén thang 4 ndm sau). Luong mua binh
quan nam tu 1.900 — 2.100 mm, nhiét d6
khéng khi trung binh nam 27 — 28°C. Dia hinh
phirc tap, nhiéu déi nui véi dd déc cao, phan
b6 tiép gidp vdi hé Dau Tiéng. Khu vyce rirng
phong hé Nui Cadu — Dau Tiéng cd ngudn géc
dia chat |a d4 me Granit va Riolit 3 hinh thanh
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ra nhém dat Feralit do vang, tang dat trung
binh, mdng, thanh phan co gidi nhe dén cat
pha, da nhiéu [12]. Trang thai rirng dac truwng
ghi nhan tai khu vwc gdm rirng le - trac da,
rirng hén giao le - g6, hdn giao gb - le, trang
cdy bui tham tuoi, rirng rung 14, va ring
thudng xanh. Khu hé thuc vat gébm 502 loai
thudc 307 chiva 100 ho, trong d6, da ghi nhan
5 loai thyc vat bi de doa trong Sach Do Viét
Nam (2007) va Danh luc D6 IUCN (2022) [13].

2.2. Vat liéu nghién ctru

Nghién ctru sir dung anh vé tinh st dung
Sentinel 2A duoc chup ngay 15/10/2023 v&i d6
phan giai 10 m: Red, Green, Blue, NIR; d6 phan
gidi 20 m: 6 k&nh hong ngoai séng ngan va red-
edge; d6 phan giai 60m: 3 kénh hiéu chinh khi
quyén (Ngudn: https://scihub.copernicus.eu/).
Anh d3 duoc hiéu chinh hinh hoc va dua vé toa
d6 WGS 84 dé xay dung ban do hién trang rirng.

Anh Sentinel 24 (dnh
chup ngay 15/10/2023)
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Hinh 1. Quy trinh thanh 13p ban d6 hién trang rirng

2.3. Phuong phap diéu tra ngoai nghiép

Téng s6 110 mau khoéa anh (MKA) phan bé
ngau nhién da duwoc thiét lap, trong d6 56 MKA
|a OTC va 54 MKA la diém anh dwa trén cin c&
TCVN 13353:2021, két hop ban d6 két qua theo
doéi dién bién rirng ndm 2022 cla khu vuc
nghién ciru xay dwng ban dé hién trang rirng.
(Hinh 2).

Nghién clru 13p 46 6 tiéu chudn (OTC) rirng
tw nhién vai dién tich 1000 m? (40 m x 25 m),
10 OTC rirng trong vai dién tich 500 m? (20 m x
25 m) dugec thiét |ap trén 9 trang thai rirng tai
khu vue. S6 lieu théng ké 6 mau diéu tra theo
tirng trang thai bao gdm rirng hén giao gob va
tre nra nui d4 (HGD) (8 OTC), rirng 1a rong
thuong xanh va ntra rung la nghéo (TXN) (5
OTC), rirng la rong thuwong xanh va nira rung 1a
ngheo kiét (TXK) (4 OTC), rirng 14 rong thudng

xanh va nlra rung 13 trung binh (TXB) (3 OTC),
rirng ty nhién nudi da trung binh (TXDB) (3
OTC), rirng ty nhién nui da ngheéo (TXDN) (12
OTC), rirng ty nhién nui d4 ngheo kiét (TXDK)
(10 OTC), rirng tréng gb nui dat (TG) (7 OTC),
rirng trong go nui da (TGD) (3 OTC). Trong OTC,
nghién ctru ti€n hanh thu thap cac théng tin
gébm loai cdy, duong kinh ngang nguc (D13),
chiéu cao vut ngon (Hyn) va méat do (N). Doi vdi
ring tu nhién, nghién clru chi thu thap cac chi
tiéu diéu tra toan bo sé cay trong 6 tiéu chuan
c6 D13 6 cm . M4t do cdy (N) duwoc diéu tra
theo phuong phép théng ké, duwong kinh duorc
xac dinh theo chu vi (C1.3) tai vi tri 1,3 m, chu vi
duwoc do bang thudc day cé do chinh xac dén
mm, chiéu cao do bang thuwdc do cao Blume —
Leiss ¢ d6 chinh xac dén cm [6].
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Hinh 2. Hé théng MKA va OTC

2.4. Phuong phap xay dwng ban d6 hién
trang rirng

Budc 1. Phén vung énh

Nghién ctru str dung thuat todn khoanh vi da
dd phan gidi (Multi-resolution) trong phan
mém eCognition d& phan vung anh. Thuit toan
nay cho phép lam giam thiéu mdc d6 bat dong
cla cac ddi twgng anh cho mét dd phan giai
nhat dinh va rat dé thuc hién dya theo viéc lva
chon cac théng s6 vé hinh dang (shape), mau
sac (color), d6 chat (compactness) va do tron
(smothness) [14].

Bwdc 2. Tao mdu phdn logi

Nghién ctru s& dung thuat todn phan loai
Standard nearest neighbours dé tao ra mau
phan loai. Cdc mau phan loai nay s& dugc chon
ngau nhién mot s6 16 tir két qua chay phan vung
& trén. Tiép theo s dung phuong phdp phan
loai dwa vao hé thdng cac khda gidi doan anh.

BO mau khda anh thu thap ngoai thuc dia
duogc sir dung lam co sé& cho phan loai c6 kiém
dinh. Nghién ciru s&r dung chi s6 dwoc chuan
héa (NDVI) dé lam co s& phan loai mau gan cac
trang thai rirng. Chi s6 thyuc vat (NDVI) la mét
dailuong phan dnh kha chinh xac s lwong thyc
vat tai cdc diém trén mat dat, dugc si dung
phé bién nhat dac biét khi sir dung tr dnh vé
tinh [15, 16].

- Chi s6 NDVI [17]:

NDVI = (NIR-RED)/(NIR+RED) (1)

Trong do:

NIR la gid tri blrc xa ciia budc séng cdn héng
ngoai (Near infrared);

RED I3 gia tri birc xa ctia budc séng nhin
thay (Visible).

Buwoc 3. Phan logi tw déng

- Phwong phdp kiém tra va ndng cao dé
chinh xdc cua két qua phdn loai

Tién hanh danh gid dd chinh xac sau phan
loai dnh bang cach b6 tri 75 diém kiém chirng
ngoai thuc dia dé danh gia d6 chinh xac. Sl
dung dit liéu tham chiéu, hé sé Kappa (K), d6
chinh xac cda nha san xuat, dd chinh xac cla
ngudi st dung va dd chinh xac téng thé dé
danh gid d6 chinh xac cla két qua gidi dodn dnh
[18]. Trong d6 hé s6 Kappa dugc tinh theo cong
thirc sau:

_ N3 xi—N Yo (xitxs)
K= Yo (xit X41) @)

Trong do:

N: T6ng s6 pixel 1dy mau;

r: SO 1&p doi twgng phan loai;

xii: SO pixel dung trong |&p thir nhat;

Xi+. TOng pixel I&p tht i cla mau;

X+i: Tong pixel cta l&p thi i sau phan loai.

Gia tricta hé s6 Kappa phan anh do chinh xac
cua két qua phan loai dugc thé hién & Bang 1.

Bang 1. Bang danh gia dé chinh xac ctia két qua phan loai
theo hé s Kappa theo Congalton (1991)

DO chinh xac

Gia tri hé sb Kappa

R4t thap <0,2
Thap 0,2<K<0,4
Trung binh 0,4<K<0,6
Cao 0,6 £K<0,8
R4t cao 0,8<K<1
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Buwdc 4: Xdc dinh trang thdi rirng

Cin c&* vao Théng tu 33/2018/TT-
BNN&PTNT va Théng tw 16/2023/TT-
BNN&PTNT quy dinh vé diéu tra, kiém ké va
theo ddi dién bién rirng, nghién ctru xac dinh
rirng giau (M = 200 m3/ha), rirng trung binh
(100 £ M < 200 m3/ha), rirng nghéo (50 < M <
100 m3/ha), va nghéo kiét 10 < M < 50 m3/ha).

Buwdrc 5: Bién tép ban d6 hién trang rirng

Dwa trén két qua giadi dodn anh, ra soat diéu
chinh cdc sai s cta két qua gidi doan, tién hanh
xay dung badn dd hién trang rirng va dat 1am
nghiép, chéng xép va bién tap céc |&p ban d6
theo tiéu chudn TCVN: 11565:2016 vé xay duwng
ban d6 hién trang rirng. Ti€én hanh trich xuat dir
liéu cac trang thai rirng theo hé théng phan loai

cla Théng tu 16/2023/TT-BNN & PTNT.
2.5. Cong cu xtr ly sé liéu

Cac phan mém: Google Earth, eCognition
Developer 8.7, Mapinfo 15, Qgis 3.34, va Acrgis
10.4 dugc s dung dé x& ly anh va thanh lap
ban d6 hién trang rirng. X ly di¥ liéu va phan
tich théng ké dwoc thue hién bang phan mém
Microsoft Excel 2019, SPSS 22.
3. KET QUA NGHIEN cU'U
3.1. Dac diém Iam phan va mau khéa gidi doan
anh
3.1.1. Bdc diém ldm phén

K&t qua diéu tra cho thay sinh truwdng dudng
kinh binh quan d6i vdi rirng tw nhién 13 11,16 cm,
v@i chiéu cao binh quan 1a 9,16 m (Bang 2).

Bang 2. Mot s dic trwng 1dm phan rirng ty nhién

Trang thai S6 OTC D13 H,, N/ha Gi/ha M/ha
HGD 8 9,92 6,45 1005 9,11 29,92
TXN 5 12,89 11,17 842 11,94 68,16
TXB 3 12,78 10,85 1280 20,04 109,85
TXK 4 11,41 8,62 1100 14,47 65,03
TXDK 10 8,23 6,84 610 3,36 10,70

TXDN 12 10,35 11,10 1750 17,26 98,65
TXDB 4 12,98 9,69 1108 19,35 109,76
Trung binh 46 11,22 9,25 1099 13,65 70,30

Ghi chu: D13: Buong kinh binh quén, H,.: Chiéu cao binh qudn, N: Mat dé Idm phén, Gi: Tiét dién ngang,

M: Tri¥ lwgng rirng.

Mat do binh quan cla 7 trang thai rirng tu
nhién 13 1.099 cay/ha, trong d6 thap nhat duoc
xac dinh & TXDK, dat 610 ciy/ha, cao nhat &
TXDN, dat 1.757 cdy/ha. Trit lwgng binh quan
toan 1am phan dat 70,3 m3/ha. Trong d¢, thap
nhat & TXDK, dat 10,70 m3/ha, cao nhat & TXB,
dat 109,85 m3/ha. Trit lwgng & trang thai rirng
TXN (68,16 m3/ha) tiém can vdi trit lvgng binh

quan khu vyc. Can c& Thong tu 16/2023/TT-
BNN&PTNT vé diéu tra, kiém ké va theo ddi
dién bién tai nguyén rirng cho thay tai nguyén
rirng tai khu vure nghéo vé trit lwvgng.

Két qua diéu tra téng hop cda 10 OTC l1am
phan rirng trong tai BQLRPH NUi Cau — Dau
Tiéng cho thdy cé 4 trang thai rirng trong, loai
cay ghi nhan chl yéu la Cao su (Bang 3).

Bang 3. Mot s6 dac trwng 1am phan rirng trong

Trz_lrrl\}gni;hal Loai cay tl\rl‘g?g OS'I(') c D13 Hun N/ha Gi/ha M/ha
TG Caosu 1998 2 21,40 12,60 490 17,99 116,20
TGD Caosu 2006 2 18,81 10,00 545 15,57 74.96
TGD Caosu 2008 1 17,50 9,59 540 13,22 64,65
TGD Caosu 2010 1 15,89 8,80 540 11,09 50,92
TG Caosu 2012 1 15,54 8,59 540 10,65 47,23
TG Keo la tram 2003 1 14,89 12,75 1.440 27,77 192,10
TG Tram nudc 2001 2 12,35 12,18 1.150 14,73 95,56
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K&t qua diéu tra 1am phan rirng trong cho
thay chi tiéu dudng kinh binh quan (D13) bién
dong tlr 12,35 — 18,81 cm, chi tiéu chiéu cao
binh quan bién dong 8,8 — 12,75m. Mat d6 |dm
phan ghi nhan I&n nhat déi véi Keo 1a tram
(tréng ndm 2003) v&i 1440 cay/ha, tiép dén
Tram nudc véi 1150 cay/ha, thap nhat 13 1am
phan rirng trong Cao su (tréng ndm 1998) vdi
490 cay/ha, cdc 1dm phéan rirng trong Cao su
khdc 540 — 545 cdy/ha. Tiét dién ngang cla lam

Anh vé tinh

Anh thuec dia

Trang thdi TXB: Anh c6 cdu triic dang hat tu’o’ng déi
s@n sui, cdc diém dnh mau xanh sdng pha lan xanh den

Trang thdi TXK: Anh c6 cdu tric dang chém tuong
d6i déng nhét, cdc diém dnh mau sdc xanh sdng

Trang thdi TXDK: Anh c6 cdu tric dang da g/ac co
xen ké dang sao gb ghé, cdc diém dnh mau sdc xanh

sdng sGém xen IGn mau néu

Trang thdi TG: Anh ¢6 cdu tric dang vét theo hang,

¢6 hinh mdu 6 chi¥ nhat. Cdc diém dnh mau xanh
dém déu mau

phan rirng tréng dao déng tir 10,65 — 27,77
m?2/ha. Trit lwvong rirng cda cac |dm phan rirng
trong tai khu vure nghién clru dao dong tir 47,23
-192,1 m3/ha.
3.1.2. Két qud xdy dwng méu khoa gidi dodn
énh

K&t qua diéu tra thuc dia 110 mau anh két
hop v&i dic diém cau tric cac déi twong trén
anh nghién ctiru d3 xay dwng bd khoa giai doan
anh trinh bay tai Hinh 3.

Anh vé tinh

Trang thdi TXN: Anh c6 cdu truc dang da gidc
khéng d6ng nhét, cdc diém anh mau xanh dam

Trang thdi TXDN: Anh c6 cdu tric dang hat xen lan
dang da gidc rdt gbé ghé, cdc diém dnh mau séc
xanh sdng lIGn mau xanh dam

Trang thdi HGD: Anh c6 cdu tric phan Ion dang min
xen lan cdc hat, cdc diém dnh mau sdc xanh sdng
sdng xen 1Gn mau ndu

Trang thdi DTK: Anh c6 céu triic dang khéi hinh chiv

nhdt theo hang. Cdc diém dnh mau xanh trdng xdm

pha I&n mau néu dé

Hinh 3. M6t s6 mau khéa giai dodn anh chinh tai khu ve nghién ciru
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3.2. Két qua phan vung anh va phan loai trang
thai rirng

S&r dung phan mém eCognition va s dung
chirc ndng "Multiresolution segmentation" dé
khoanh cdc dién tich d6ng nhat trén anh thanh
nhitng 16 trang thai twong d6i déng nhat vé tén
trang thai. Théng qua chay th& nghiém, cac

+# Developer - [dinhthanhcat - New Level of 1: Pixels]
M Fle View ImageObjects Analysis Library Clssification Process Tools Ewport Window Help
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théng s6 phu hgp vadi cdnh anh dwoc lua chon
gém: Scale parameter = 100 Shape = 0,2;
Compactness = 0,8. Anh duoc phan loai chi tiét
tai hinh 4 |én t&i 2.204 16 v&i dién tich 16 nhé
nhat 13 0,05 ha va 16 1&n nhat ¢ dién tich 4,92
ha gobm ca dat 1am nghiép va ngoai ldam nghiép.

@HeD
@01k
Q716
9160
one
[ Dol
@ XK
@ DON
oK
N

Hinh 4. Két qua phan loai va gidi doan anh vé tinh
a) Két qué phdn viing dnh  b) Két qué phdn logi trang thdi rirng

K&t qua cho thay chi s& NDVI cé ngudng
twong quan cao va dugc st dung lam co s&

phan loai mau gén cac trang thai rirng, tir d6
thanh 13p ban d6 hién trang (Bang 4).

Bang 4. Bang ngudng chi sé6 NDVI theo cac trang thai khu vire nghién cliru

LDLR DKH HGD TGD TXDK TXK TXDN TXN TG TXDB TXB
NDVI 0,132 0,155+ 0,235+ 0,310+ 0,339+ 0,392+ 0,440+ 0505+ 0,540+ 0,635+
+0,125 0,228 0,295 0,333 0,385 0,435 0,495 0,535 0,598 0,723

K&t qua thé hién sy phan bd cla thycvat trén
ban d6 chi s thuc vat NDVI d6i véi anh vé tinh.

Sentinal 2A cho thay gia tri NDVI dao déng
trong khoang tlr 0,125 — 0,723 (Bang 4). Gia tri
NDVI thap ghi nhan & trang thai DKH (0,125 —
0,132) trong khi & rirng thuong xanh (0,3 -
0,723). Gia tri NDVI phan bé cao nhat & trang
thai rirng TXB (0,635 — 0,723).

Dua vao bdé mau khda gidi doan anh va anh
vé tinh Sentinel (2023) tai BQLRPH Nui Cau —

Dau Tiéng dugc gidi doan, két qua da phan loai
cho 10 d6i tuwong trang thai rirng va dat 1am
nghiép (Hinh 4b). Trong dé dién tich cé rirng
duoc phan chia thanh 9 trang thai (gém 7 trang
thai rirng ty nhién va 2 trang thai rirng tréng);
dién tich chwa cé rirng dugc phan chia thanh 1
trang thai.
3.3. K&t qua kiém tra do chinh xac gidi doan anh
Dé kiém tra do6 chinh xac két qua gidi doan
anh tién hanh b6 tri 75 diém kiém chirng ngau
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nhién trén 10 trang thai rirng va dat 1dm nghiép
theo két qua giai doan sau d6 dung may dinh vi
GPS dan dudng dén cac diém ngoai thuc dia,

k&t qua cac diém kiém chirng duwoc thé hién
trong bang ma trén trinh bay tai Bang 5.

Bang 5. Ma tran danh gia do chinh xac cha két qua giai doan anh

Kiém chirng
L .__ DO chinh
Giaidoan DTK HGD TGD TXDK TXK TXDN TXN TG TXDB TXB Toéng xac (%)
DTK 6 6 100
HGD 7 1 1 9 77,8
TGD 6 1 7 87,5
TXDK 10 1 11 90,9
TXK 1 6 83,3
TXDN 1 8 1 10 80,0
TXN 1 7 87,5
16 7 7 100
TXDB 1 6 83
TXB 1 5 6 83,3
Trung binh 87,36

K&t qua danh gid mc d6 chinh xac sau khi
phan loai 10 trang thai bang phuwong phap phan
loai c6 kiém dinh chi ra rang d6 chinh xac toan
cuc |3 87,36% va hé s6 Kappa la 0,753. V&i két
qua danh gia su sai khac cho thay cao nhat &
trang thai HGD (22,2%), tiép dén trang thai
TXDN (20%), cac trang thai con lai dao dong tir
10-17%. Trong d¢, trang thadi TG, DTK ghi nhan
khéng co sy sai khdc (0%). Binh quén téng thé
két qua danh giad cé su sai khac khoang 15,2%.

Diéu nay cho thay chon m3u va gidi doan cé do
chinh xac cao, sat vai d6 chinh xac ky vong.
3.4. Ban d6 hién trang tai nguyén rirng

Tl két qua phan loai cac 16 rirng tir anh vién
tham, tién hanh hiéu chinh 16i hinh hoc va gop cac
16 rirng cé cung trang thai nam lién ké va cé dién
tich nhé hon 0,3 ha bang céng cu trong phan
mém Mapinfo. Tién hanh bién tdp ban d6 hién
trang tai nguyén rirng tai khu vure nghién ctru, két
qua dugc trinh bay tai Bang 6 va Hinh 5.

Bang 6. Dién tich theo cac trang thai rirng

T LDLR Tén trang thai Dién tich vié
(ha) (%)
1 TXB Rirng 13 rong thuong xanh va nira rung 1a trung binh 6,95 0,46
2 TXN Rirng 13 rong thuong xanh va nira rung 1a nghéo 38,07 2,54
3 TXK Rirng |14 rong thuong xanh va nlra rung 1a ngheo kiét 24,79 1,66
4 TXDB Rirng ndi da trung binh 24,94 1,67
5 TXDN Rirng nui da nghéo 461,13 30,80
6 TXDK Rirng nui da nghéo kiét 575,15 38,41
7 HGD Rirng hon giao gb va tre nira nui da 145,28 9,70
8 TG Rirng gb trong nui dat 148,99 9,95
9 TGD Rirng gb trong nui da 49,8 3,33
10 DTK Dién tich khac 22,2 1,48

TONG

1.497,3 100
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Hinh 5. Ban d6 hién trang tai nguyén rirng

Dan liéu tai Bang 6 va Hinh 5 cho thay hién
trang rirng cia BQLRPH Nui Cau thudc x3 Dinh
Thanh gébm 10 trang thdi rirng va dat |dm
nghiép. Trong dé dién tich c6 rirng dwoc phan
chia thanh 9 trang thai (gém 7 trang thai rirng
tw nhién va 2 trang thai rirng trong) véi 1.475,1
ha chiém 98,52%; dién tich chua c6 rirng (dién
tich khac) véi 22,2 ha, chiém 1,48%. Trang thai
rirng g6 ty nhién nudi da nghéo kiét cé dién tich
|&n nhat véi 575,15 ha chiém 38,41% téng dién
tich d4t 1dam nghiép. Toan bd dién tich rirng va
dat 1am nghiép tai BQLRPH NUi Cdu déu thudc

muc dich s& dung la phong hd dau ngudn. Két
qua trich xuat tir ban d6 cho thay tdng dién tich
ritng phan theo ngudn géc hinh thanh 13
1.475,1 ha, trong do rirng tu nhién th sinh Ia
1.276,31 ha, chiém 86,5%; dién tich cé ngudn
goc rirng trong 1a 198,79 ha chiém 13,5%.

Qua két qua diéu tra cho thay dién tich rirng
tu nhién phan bd trén diéu kién lap dia nai da
kha khac nghiét, anh huwdng dén sy sinh trudng
va phét trién cda cay rirng, phan I&n dién tich
rirng c6 trir lwong thap, két qua dwoc thé hién
cu thé tai Bang 7.

Bang 7. Hién trang dién tich rirng tw nhién theo trit lwong

bVT: ha
T Phan loai rirng Ma Téng I:hc‘)ng Ilé
dau nguon
Rirng go tw nhién phan theo trit lwong 1400 1.276,31 1.276,31
1 Rurng giau 1410 0,00 0,00
2 Rirng trung binh 1420 31,89 31,89
3 Rirng ngheo 1430 499,20 499,20
4 Rirng ngheo kiét 1440 745,22 745,22
5 Rirng chua cé trit lwvgng 1450 0,00 0,00

K&t qua diéu tra cho thay dién tich rirng cé trir
lwvong trung binh dat 31,89 ha, chiém 2,5%;
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lwvong nghéo kiét cé dién tich I&n nhat vdi
745,22 ha, chiém 58,39%; khéng cé dién tich
ghinhdn & rirng giau.

Can c& Thong tu 16/2023/TT-BNN&PTNT
hudng dan tinh toan do che pht cla rirng cho
thay xa Dinh Thanh vdi tdng dién tich tu nhién
la 5.361 hatrong dé diéntich cé rirng la 1.475,1
ha, twong &ng ty 1& che phd rirng toan x3 dat
27,52%.

4. THAO LUAN

Su phat trién cla cong nghé vién tham da
cach mang hda céc phuong phap tiép can trong
cOng tac giam sat tai nguyén thién nhién dac
biét cd y nghia ddi véi khu vire cd pham vi rong
[19]. Trong linh vwc LAm nghiép, dir liéu anh
Sentinel-2 13 mot cong cu hd tro dac lyc trong
nhiéu rng dung khac nhau bao gém lap ban dé
dién tich rirng [20], xac lap ranh gidi cac loai
rirng [21], phan biét cac loai rirng, trang thai
rirng [22, 23]. Trong nghién clru nay, nghién
cru s dung anh vé tinh Sentinel 2A, thuat toan
khoanh vi da dd phan giai két hop gilta s6 liéu
diéu tra mat dat va chi sé NDVI lam co s& giai
doan xay dung ban d6 hién trang rirng va dat
lam nghiép tai khu vire rirng phong ho Nui Cau
— Dau Tiéng. K&t qua danh gid dé chinh xac cho
thdy phwong phdp nay cé dé tin cdy cao (d6
chinh xac toan cuc 87,36%).

T& ndm 2015 dén nay, nhiéu nghién ctru d3
lwa chon tw liéu dnh Sentinel 2 xay dung ban do6
hién trang |&p phd, hién trang rirng & thé gidi
[24] va & Viét Nam [6, 15, 25]. Nhitng danh gia
hién tai cho thay Sentinel-2 c6 tac déng tich cuc
dén viéc giam sat hién trang I6p phd thyc vat,
do che phd va st dung dat, dac biét la giam sat
cay trong, rirng, khu dé thi va tai nguyén nuéc
[26]. Anh Sentinel-2 cé nhirng wu viét vdi do
phan giai khéng gian cao hon so véi cac hinh
anh cé d6 phan giai khong gian trung binh khac,
do6 phan giai thoi gian cao trong 5 ngay, c6 bang
phé ndm trong dai “ria d&” (red edge) cung cap
théng tin quan trong vé trang thai cla thyc vat
[26] va chinh sach truy cap mién phi thac day
viéc sir dung di liéu Sentinel-2 ngay cang tang,

d&c biét & cadc nwdc cé ngudn tai chinh han ché
trong thu thap dit liéu vién tham. Do chinh xac
cao (> 80%) da duoc bdo cdo vé phan loai |6p
ph(/str dung d4t, hién trang rirng khi st dung
dit liéu Sentinel-2 [6, 25, 26]. Nhiéu phuwong
phap phan loai da dwoc ap dung trén dit liéu
Sentinel 2, trong d6 thuat toan khoanh vi da do
phan gidi &ng dung nham xac dinh sy dong
nhat vé mat trang thai cla cac déi tuong cho
thay thuat toan nay cho phép lam gidm thiéu
murc d6 bat déng cua cac d6i twong anh cho
mot dd phan giai nhat dinh va rat dé thyuc hién
dua theo viéc lya chon cac théng sd vé hinh
dang (shape), mau sic (colour), do chat
(compactness) va do tron [6, 14].

Nhiéu nghién ctu s& dung chi s6 thyc vat
khac biét chuan héa (NDVI) nhv mot cong cu
vién tham dé theo ddi dong thai 1&p phd thuc
vat [27, 28]. NDVI phan dnh sy thay d6i vé phan
b6 va dic diém clha tham thuc vat trong khu
vue, duoc sir dung rong rai trong giam sat sy
thay d&i cta I&p phl thyc vat [29]. NDVI cé
nhitng loi thé nhat dinh so védi cac chi sd thuc
vat khac vi it phu thudc vao tinh chat cla dat
[28] va dugc tinh toan don gian tir d6 phan xa
cla tan cdy trong dai hdng ngoai va cin hong
ngoai [29]. C4c nghién clru ciing chi ra rang gia
tri cha chi s& NDVI cao ghi nhan dwoc & nhitng
khu viee cé rirng, ndng nghiép va néng |am két
hop, trong khi gia tri nay thap & khu vuc mat
nuwdc, dat trong hodc khu vy it hodc khéng cé
thuc vat [6, 15, 30]. Nhw vay, do phéan giai theo
thoi gian cao cha dit liéu anh Sentinel-2 co y
nghia trong céng tac theo ddi gidm sat va quan
ly rirng tai dia phuwong.

5. KET LUAN

K&t qua nghién ctru chi ra hién trang rirng va
dat lam nghiép tai BQLRPH Nui C4u - Dau Tiéng
vdi téng dién tich 13 1.497,3 ha, dwoc phan loai
thanh 10 trang thai (g6m 7 trang thai rirng ty
nhién, 2 trang thai rirng trong va 1 trang thai
dat chua cé rirng), véi dd chinh xac toan cuc la
87,36% va hé s6 thong ké Kappa la 0,753. Trong
dé, dién tich cé rirng la 1.475,1 ha (98,52%),
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dién tich chwa cé rirng 1a 22,2 ha (1,48%). 100%
dién tich rirng va dat 1am nghiép tai khu vuc
déu thuéc muc dich s&r dung la phong hé dau
nguon, trong dé rirng ty nhién th& sinh |3
1.276,31 ha, chiém 86,5%; dién tich cé ngudn
goc rirng trong 1a 198,79 ha chiém 13,5%.
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