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TOM TAT

Bién dong dién tich rimg 1a su thay ddi ting hay giam vé dién tich rimg thé
hién qua céac thoi gian khdc nhau. Nghién ctru tng dung Web - Google
Earth Engine (GEE) dé xay dyng 16p hién trang dién tich ¢6 rumg va dét
trong va danh gi4 dé chinh xac ciia két qua phan loai cho anh Sentinel 2.
Nghién ctru dugc thuc hién tai dién tich ring dac dung thudc Ban quan ly
rimg dic dung, phong ho tinh Thai Nguyén (Trude ddy 1a Khu bao ton
thién nhién Than Sa - Phuong Hoang) va khu rimg phong ho lién ké, &

Tir khéa: Bién dong huyén V& Nhai, tinh Thai Nguyén. Nghién ctru dd ung dung phuong phap
rimg, Google Earth Random Forest (RF) trong phan loai anh vién tham d3 cai thién d6 chinh
Engine, phan loai anh, xéc cho anh dugc phan loai hién trang rimg. Nhin chung, két qua xay dung
Random Forest, Sentinel 2 ban dd hién trang cho thiy két qua phan loai c6 do chinh xéac tong thé qua

cac nam 2017; 2018; 2019; 2020 va 2021 lan luot 1a 98,7%; 99,3%; 99,3%;
98,5% va 99,5% v&i chi sb Kappa tuong tng 1a 0,974; 0,985; 0,986; 0,969
va 0,990. Két qua cho thdy dién tich ring c6 xu hudng ting, cu thé dién
tich ring tang 894,5 ha trong giai doan tir nim 2017 dén nam 2021.
Nguyén nhan lam ting dién tich rimg 1a do tréng ring va phuc hdi ring
trén dién tich nui dit. Ung dung GEE, anh Sentinel 2 va phuong phép RF
dé phan loai rimg cho thiy c6 do chinh xac cao va c6 thé ap dung cho khu
vuc khac ¢ tinh Thai Nguyén.

Using Sentinel 2 data on Google Earth Engine cloud computing
platform for assesssing forest cover change in special use and
protection forests in Vo Nhai district, Thai Nguyen province

Changing in forest cover leads to a reduction of forest area in a spcecific time
period. The research applied Google Earth Engine (GEE) to develop forest
cover map layers and acccuracy assessment of classified forest cover maps
for Sentinel 2. The study was conducted in special use forest areas in

Keywords: Forest cover Specieal use and Protection Forest Management Board of Thai Nguyen
change, Google Earth province (former was Than Sa - Phuong Hoang nature reserve Management
Engine, image Board). Random Forest (RF) was applied in this study for classification and it
classification, Sentinel 2, performed a high acccuracy of classified images for forest covers. The results
Random Forest showed that the classification accuracy of classified maps in 2017, 2018,

2019, 2020 and 2021 was 98.7%; 99.3%; 99.3%; 98.5% va 99.5% (Overall
acccuracy) and 0.974; 0.985; 0.986; 0.969 va 0.990 (Kappa) respectively.
There was a significant upward trend of forest cover in the period from 2017
to 2021. Specifically, forested areas rose by 894,5 ha in the period from 2017
to 2021. The drivers of forest cover increase were due to afforestation and
forest restoration. Implication of GEE, Sentinel 2 and classification algorithm
RF achieved a high accuracy of the forest cover classification and it could be
able to apply for other regions in Thai Nguyen province.
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Theo dai dién bién rimg nham xé4c dinh dién
tich cac loai rung, dat quy hoach phat trién
rung hién c6; xac dinh dién tich bién dong cua
ting loai ring, timg chi rimg nham phuc vu
cong tac xdy dung quy hoach, ké hoach trong
quan ly, bao vé va phat trién rimg, phuc vu cho
cong tac chi tra dich vu méi truong rumg (Bala
etal.,2007; Betts et al., 2007).

Nén tang GEE 1a tng dung nén tang dién toan
dam may dé xu ly, phan tich thong tin khong
gian dia 1y trén dién rong. Nén tang c6 kha ning
phan tich nhanh va sy lap lai, giup nguoi st
dung xu ly, phan tich, luu trit va chia sé cong
viéc hang ngay mot cach nhanh chong Trong
khi ¢6 phan mém QGIS 1a phan mém ma ngudn
mé va c6 kha nang bién tap ban d6 dep va tién
dung (Nguyén Ngoc Phuong Thanh et al.,
2017). Anh Sentinel dugc st dung ngay cang
phd bién trong thanh 1ap ban d6 hién trang va
theo ddi dién bién tham phu dat. Anh Sentinel
dugc cung cap boi co quan hang khong vii tru
chau Au (https:/scihub.copernicus.eu). Mot
canh anh Sentinel 2 ¢6 dd rong dai chup 1a 290
km (Liu et al., 2017). Trong nghién ctu nay,
anh Sentinel 2 dwgc phan tich trén nén ting
GEE bang phuong phap Random Forest (RF).
RF 12 mot phuong phap thong ké mé hinh hoa
bing may, phan loai anh bing phuong phap RF
dang ngay cang duoc 4p dung phd bién trong
phan loai do che phu dat cho anh vién tham da
phd va siéu phd (Chan va Paelinckx, 2008;
Ghimire et al., 2010; Sesnie et al., 2008).
Phuong phap RF ¢6 wu diém khéng lam udc
luong qua dit li€u (Breiman, 1984).

Rung ddc dung thudc khu bao ton Than Sa -
Phuong Hoang va khu rimg phong h¢ c6 dién
tich 1ién ké c¢6 hé sinh thai rimg ndi d4 va nui
dat doc dao, co tinh da dang sinh hoc phong
pht v6i nhidu ngudn gen thuc vt quy hiém
(Nguyén Thi Thoa et al., 2018). Trong nhiing
nam qua, khu h¢ dong thl_rc vat trong khu ring
dac dung va dién tich rimg phong h lién ké bi
tac dong nhiéu tir dién tich rumg thay déi do
hoat dong nhu khai thdc trai phép, chuyen doi
tir dat ring thanh dat canh tic nuong rdy va
hoat dong trong rimg. Do d6 viéc nghién ciru

danh gia bién dong v& dién tich rimg dua trén
su tich hop gitra nén tang GEE va phan mém
QGIS, phan tich nguyén nhan lam thay ddi 16p
phu dat tir d6 d& xudt mot sé giai phap han ché
su tac dong tidu cuc dén dién tich ring, gop
phan vio gidam tac dong tir bén ngoai dén khu
rung dic dung, rimg phong ho va bao ton da
dang sinh hoc. Nghién cuu nay dugc thuc
hién nham: (1) Xac dinh dugc hién trang su
dung dét giai doan 2017 - 2021; (2) Xac dinh
dugc dién tich bién dong va nguyén nhan bién
dong dién tich rung giai doan 2017 - 2021.

Két qua nghién ciu s& gép phan cung cip
thém co s¢ khoa hoc cho viéc ing dung anh
Sentinel 2, GIS va GEE dé theo ddi va gidm
sat bién dong dién tich rimng tai tinh Thai
Nguyén. Tir d6, gop phan lam co s¢ khoa hoc
dua ra giai phap nham quan ly rimg hiéu qua
hon cho Ban quan ly rung dac dung, phong
ho tinh Thai Nguyén va Hat Kiém 1am huyén
V6 Nhai, tinh Thai Nguyén.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pia diém nghién ciru

Nghién ctru duoc thyc hién tai dién tich dat 1a
rung dac dung thudc Ban quan ly rung dac
dung, phong ho tinh Thai Nguyén (duoc thanh
1ap theo Quyét dinh sé 1835 ngay 25/6/2020
cua UBND tinh Thai Nguyén, trén co s& sap
nhdp Ban quan ly khu bao ton thién nhién
Thén Sa - Phuong Hoang va Ban quan ly rung
phong ho bao vé moi truong Hb Nui Cde) va
tai dién tich ring phong ho lién ké trén dia ban
cua cac xa Phu Thuong, Cic Puong, Vi Chan,
Nghinh Tuong, Sang Mdc, Than Sa, Thuong
Nung cta huyén VO Nhai, Thai Nguyén. Noi
¢6 do cao tir 43 m dén 860 m (hinh 1).

Khu vuc nghién ctu c6 ba kiéu dja hinh chinh
d6 1a: (i) Kiéu dia hinh nui d4 voi, (ii) dia hinh
ddi ndi thap va (iii) kiéu xen k& giita hai loai
nui da voi va doi ndi dat. Vung nuai doc va nai
da voi chiém 92%, nhimng vung dat bang phang
thudn lgi cho san xuat nong nghiép chiém ty 1é
nho tap trung chu yéu theo céc khe sudi, doc
céc trién song va thung liing cua ving nui da
voi. Nhiét do trung binh thing cao nhat la
29°C, thang thap nhat 1a 15°C. Téng lugng
mua trong nam tir 1.450mm dén 1.994 mm.
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Hinh 1. Vi tri nghién ctru

2.2. Phuwong phap nghién ciru
2.2.1. Phwong phdp ké thira sé liéu

K¢é thira ban db kiém ké rimg nam 2015 trén
dia ban huyén Vo Nhai, tinh Thai Nguyén,
Béan do ranh gi6i 3 loai ring nam 2014, Ban
dd hién trang st dung d4t nam 2016, Ban db
dién bién tai nguyén rimg qua cic nam tir 2017
dén 2020. K¢ thira sb liéu vé hién trang rung,
béo céo vé hién trang rung cua Chi cuc Kiém
lam tinh Thai Nguyén va Ban quan ly rung dac
dung, phong h¢ tinh Thai Nguyén.

2.2.2. Xdy dung bén do hién trang va bién dpng
di¢n tich rieng trong giai doagn 2017 - 2021

Nghién ctru sir dung anh v¢ tinh Sentinel 2 va
phan loai anh trén GEE bang phuong phap RF,
va bién tap ban dd thanh qua trén QGIS 3.16
duoc thuc hién theo cac budc chinh sau:

Buoc 1. Xur ly anh trong phong

- Lya chon anh theo khu vuc nghién cuu
(Puogc thuc hién trén nén tang GEE), thong s6
cu thé anh duoc thu thap duogc trinh bay &
bang 1.

Bang 1. Dit liéu 4nh vién tham Sentinel 2

T Ma anh

Ngay chup Do phan giai (m) Ghi cha

1 [20171220T034151_20171220T034145_T48QWK
20171220T034151_20171220T034145_T48QXJ
20171220T034151_20171220T034145_T48QXK

20/12/2017 10x 10 Sentinel 2A

2 |20181125T033051_20181125T033852_T48QXJ
20181125T033051_20181125T033852_T48QXK

25/11/2018 10x10 Sentinel 2A

3 |20191210T033131_20191210T033505_T48QWJ
20191210T033131_20191210T033505_T48QWK
20191210T033131_20191210T033505_T48QXJ
20191210T033131_20191210T033505_T48QXK

10/12/2019 10x10 Sentinel 2A

3 |20201114T033011_20201114T033914_T48QWJ
20201114T033011_20201114T033914_T48QWK
20201114T033011_20201114T033914_T48QXK

14/11/2020 10x10 Sentinel 2A

4 120211025T032819_20211025T033521_T48QXK
20211025T032819_20211025T033521_T48QWK

25/10/2021 10x10 Sentinel 2A

(Nguon: https://scihub.copernicus.eu)
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- Phuong phép tién xir 1y anh: Pugc thyc hién
trén nén tang GEE gdm c6 tién hanh loc may/
bong may (dam bao may che phu < 2%), hiéu
chinh birc xa va phan xa phd cho anh 2017 va
2018 & muc 1C sang mic 2A. Anh Sentinel 2
tu nam 2019 da c6 anh dugc xu ly 6 muc 2A.
Do dién tich rimg dac dung va phong hd tai
khu vyc nghién ctru ndm & 2 canh anh khac
nhau, nén budc tién xir 1y anh s& phai thuc
hién ghép anh. Sau d6 anh s& duoc cat anh
theo khu vuc nghién cuu.

Budc 2. Phuong phap diéu tra ngoai nghiép

Nghién ctru tién hanh thu thap 120 diém phan
b trén dién tich ring dic dung va phong ho
cua 7 xa Phu Thuong, Cic Duong, Vi Chan,
Nghinh Tuong, Sang Moc, Thuong Nung,
Than Sa nim 2021 (70 diém c6 rimg va 50
diém dat tréng). St dung phuong phap chon
mau ngiu nhién dé xac dinh cac ddi tuong
rimg va dat tréng trong khu vuc nghién ctru.
Vi tri céc diém khao sat dwoc x4c dinh bang
thiét bi GPS cam tay (GPS 78CSx). Khu vuc
nghién ctru 1a dién tich dat 1am nghiép duoc
quy hoach la rung dac dung va phong ho nén
c6 2 trang thai chinh dugc phan loai 1a "dién
tich rimg va dat trong. Tiéu chi xac dinh rimg
dugc phan loai dya theo Nghi dinh
156/2018/ND-CP. Viéc xac dinh dd tan che
dugc do dém va xac dinh bang phan mém ting
dung trén dién thoai di dong cd tén la Gap
Light Analysis Mobile App (GLAMA). Trong
thuc té mac du nguoi dan cd canh tac nuong
rdy, tuy nhién nhiing dién tich d6 duoc coi la
dién tich dat tréng. Anh Sentinel 2 dugc thu
nhan vao khoang thoi gian 11 dén thang 12
hang ndm dé han ché sy sai khac vé thoi gian
va anh hudng dén két qua giai doan anh.

Buoc 3. Giai doan anh

- Déi v6i ban d6 2017, 2018, 2019, 2020, mdi
mot thoi diém 1ay 120 diém (70 diém c6 rimg
va 50 diém dat tréng) tir anh Google Earth,
anh Planet, ban dd dién bién hang ndm va dua
theo chi s6 NDVI, EVI va NBR dé xac dinh

mau khoa giai doan anh gém 2 déi tugng rimg
va dét tréng.
- D6i v6i dit liéu thu thap nam 2021, 120 diém
sau khi thu thap ngoai thuc dia s& duoc két
hop vé6i chi s6 NDVI, EVI va NBR dé hoan
thién mau khoa giai doan anh.
Chi s6 NDVI (Bradley et al., 2007):

NDVI = (NIR - RED)/(NIR + RED)
Chi s EVI (Parente va Ferreia, 2018):

EVI=2,5 x (NIR - Red)/((NIR + 6 x Red) -
7.5 x Blue + 1))

Chi s6 NBR (Parks et al., 2018):
NBR = (NIR - SWIR)/(NIR + SWIR)
Trong do:
NIR: Kénh can hong ngoai ciia anh vé tinh.
RED: Kénh dé ctia anh
SWIR: Kénh séng ngin

Chi s6 NDVI, NBR c6 gia tri nim trong
khoang tir 1 dén -1, trong khi d6 chi s6 EVI
¢ gia tri dao dong twong tu tir 0,2 dén 0,8.
Khu vuc ring cang day va ram gia tri chi sé
cang cao.

Sau khi mau khéa gidi doan dugc hoan thién,
tién hanh phan loai anh theo phuong phap
phan loai hoc médy Random Forest (RF). Theo
phuong phéap nay, dit liéu st dung cho phan
loai chiém 70% sé diém thu thap ¢ mdi thoi
diém dé phan loai anh thanh hai déi tuong
rimg va dat trong, 30% s6 diém con lai ding
dé danh gia d6 chinh xac ban d6. Trong 70
mau giai doan duogc léiy ngoai thuc dia nam
2021 ¢6 50 miu rung ty nhién va 20 miu
rimg trong.

Buoc 4. Banh gia do chinh xdc cua anh dwoc
phdn loai

Két qua sau khi diéu tra thuc dia dugc giai
doan bang thuat toan RF trén GEE va duoc
danh gi4 d6 chinh xéc théng qua 2 chi sé 1a do
chinh xac toan cuc (Overal accuracy) va
Kappa trén GEE (Mahdianpari et al., 2019).
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Buée 5. Xay dung ban do hién trang
Ban do dugc bién tap trén phan mém QGIS 3.16.

2.2.3. Xdy dung bdn do bién dong rieng qua
cdc giai doan

Lua chon anh vién tham (GEE)

il

Tién xir ly anh vién tham (GEE)

{

Trén phan mém QGISS, dé gin cic gi4 tri cho
timg 16p ddi twong sir dung 1énh r. reclass trong
thu vién GRASS. St dung cong cu Raster
Caculator dé tinh toan bién dong rimg tai khu
vuc nghién ctu: QGIS/ Processing Toolbox/
Raster Caculator (Thiede et al., 2014).

Xt ly, giai doan anh (GEE)
(Random forest)

—

Chi s6 NDVI, EVI, NBR ban d6 dién
bién, anh vé tinh Google Earth, planet va
dit liéu dicu tra thyc dia (GEE)

i

Xay dyung ban d6 hién trang va bién dong
dién tich rung (QGIS)

<—

Panh gia d6 chinh x4c ban db
(GEE)

Hinh 2. Phuong phap xay dung ban do hién trang dién tich ring

Nghién ctru tién hanh phong vin 50 ngudi
gdm can bo quan ly (5 can bo 1a can bd quan
ly cua Ban quan ly rung dac dung, phong ho
tinh Thai Nguyén) va 45 ho dan séng trong
va xung quanh khu vuc nghién ctu dé xéc
dinh nguyén nhan bién dong dién tich ring.

L. KET QUA VA THAO LUAN

3.1. Hi¢n trang phan bo dién tich rirng

Sau khi tién hanh xdy dung mau khéa giai
dodn anh, két qua gidi doan anh cho cdc nam
2017, 2018, 2019, 2020 va 2021 theo phuong
phép RF dugc tong hop tai bang 2.

Bang 2. Hién trang dién tich rimg va dét tréng

Hién trang 2017 2018 2019 2020 2021
Dét trong (ha) 2.011,27 2.544,99 1025,04 1.291,79 1.116,67
Rirng (ha) 24.509,00 23.975,98 25.495,23 25.228,47 25.403,60

Téng (ha) 26.520,27 26.520,27 26.520,27 26.520,27 26.520,27

Qué trinh 14y mau trén anh két qua cho thay
ngudng 3 chi s6 NDVI, EVI va NBR ¢6 su
khic biét gitta cdc nam, sau khi thong ké
khoang gia tri cho céc chi s6 qua cac nam cho
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rung tu nhién chi s6 NDVI dao dong trong
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0,5 dén 0,86, chi s6 EVI dao dong tir 0,45 dén
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0,72. D6i v6i kiéu rimg 1a rimg trong chudn bi
khép tan c¢6 chi sé NDVI < 0,6.

Két qua phén loai c6 d6 chinh x4c tong thé qua
cac nam 2017; 2018; 2019; 2020 va 2021 lan
luot 1a 98,7%; 99,3%; 99,3%; 98,5% va 99,5%
v6i chi sé Kappa twong ung 1a 0,974; 0,985;
0,986; 0,969 va 0,990. Tir két qua cho théy,
ban dd duogc phan loai ¢6 do chinh xac cao cho
hai d6i twong 1a kiéu rimg (ring trong va rimg
tw nhién) va dit trong. Két qua cho thiy su
dung thuét toan RF dé phan loai anh vién tham
cho théy két qua phan loai dat do chinh xac
cao. Viéc su dung thudt toan RF dé phan loai
anh Landsat 5 ¢ tinh Granada, Tay Ban Nha va
anh Landsat 8 OLI dé phan loai cho loai hinh
sir dung dét va tham phu khic nhau trong dé
bao gdm ca rimg trong va rimg tu nhién cho
két qua phan loai tuong tu (Rodriguez-Galiano
et al., 2012; Nguyén Thi Thanh Huong va
boan Minh Trung, 2018). GEE c6 kha nang
phén loai anh vidn tham tot va manh (Tsai
et al., 2018), két hop vdi phan mém QGIS tao
diéu kién thuén lgi trong xay dung ban d6 hién
trang rimg va danh gia bién dong ring.

Két qua ¢ bang 2 ciing cho thay dién tich rimg
¢6 xu hudng tang, cu thé dién tich rimg ting
894,5 ha trong giai doan tir nam 2017 dén nam
2021. Tuy nhién, dién tich rimg c¢6 bién dong
gilta cdc nam trong giai doan 2017 - 2021, cu
thé giai doan 2017 - 2018 dién tich rimg giam
nhiéu (533 ha) trong d6 dién tich rimg phong
hd bi giam giai doan nay la 276 ha va rung dac
dung giam 257 ha. Giai doan 2019 dén 2021
dién tich ring c6 xu hudng ting tr¢ lai voi
dién tich ring phong h¢ tang 489 ha va rung
dac dung tang 937 ha so v6i nam 2018. Dién
tich ring dac dung va phong ho ting do mot
phén di¢n tich dugc phuc hdi hodc duge tréng
ring. Ban d6 hién trang dién tich ring giai
doan 2017 - 2021 dugc thé hién & hinh 3.

Mot trong nhitng han ché cta nghién ctru nay
la trong ket qua phéan tich viéc suy giam dién

tich ring chua lam rd dugc dién tich rung
trdng 1a rimg phong ho duoc khai thac hop
phap hang nam khi rimg dat tiéu chuan khai
thac. Bén canh d6, do c6 sai s6 16n trong qué
trinh gidi dodn anh Sentinel 2 khi phan biét hai
dbi twong riung trong va rimg ty nhién ¢ khu
vuc nghién ctru nén nghién ctru chi phan thanh
db6i tuong 1a hién trang rimg trong d6 bao gdom
ca dién tich rimg trong va dién tich rimg tu
nhién. Trong nghién ctru cia Tran Vii Khanh
Linh va Vién Ngoc Nam (2019) cling chi ra
rang ¢ sy nham 14n tuong ddi 16n gitta hai dbi
tugng 1 rimg trong va rimg tu nhién khi phan
loai mac du nghién ctu da s dung phuong
phap phan loai anh dinh hudng ddi tugng.

3.2. Nguyén nhén bién déng dién tich rirng

Theo két qua phong van va sb liéu thdng ké
cua Ban quan ly rung dac dung, phong ho tinh
Thai Nguyén va Hat Kiém 1am huyén V& Nhai
cho thdy xu huéng bién dong rimg dién ra theo
2 nhoém nguyén nhéan chinh do6 1a (1) nguyén
nhan lam tang di¢n tich rung; (2) nguyén nhan
lam suy giam dién tich rirng.

Nhom nguyén nhan lam tang dién tich rung &
khu ring dic dung va phong ho bao gom trong
rimg va phuc hdi rimg trén dién tich nai dat.
Nhimng khu vuc dat tréng 13 nui dat thudc rimg
dac dung va phong ho sau mot thoi gian dugce
bao vé da phuc hoi tro lai. Ngoai ra, dién tich
dat trong 1a rimg phong ho ciing dwoc trong
theo chinh sich cua tinh vé trong rimg, cham
soc rung trong, khoan bao vé rimg, khoanh
nuoi tai sinh rung phong hg, dic dung. Tuy
nhién, theo két qua diéu tra ghi nhan thdy mot
phén dién tich nhd cé hoat dong ngudi dan tu
y trong trén dit rimg dic dung va phong ho
khong theo ké hoach trong rimg cta co quan
quan ly.

Nhém nguyén nhan lam gidm dién tich rung &
khu rimg dic dung va phong hd bao gdm khai
thac gd & khu rimg phong ho khi dén tudi
khai thac theo luat quy dinh, mot phan dién
tich bi khai thac trai phép va canh tadc nuong
rdy. Theo thdng ké cua Ban quan 1y rimg dic
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dung, phong h¢ tinh Thai Nguyén va Hat
Kiém 1am huyén V& Nhai, giai doan 2017 -
2020 sb vu vi pham lam ludt 1a 69 vu (Béo
cdo tong két nam 2017, 2018, 2019 va 2020

ctia Ban quan 1y khu bao ton thién nhién Than
Sa - Phuong Hoang), diéu d6 di anh hudng
t6i sy bién dong vé dién tich rimg dic biét 1a
rumg trong.

Ban db hién trang dién tich rieng 2017
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Hinh 3. Ban dd hién trang va bién dong dién tich ring giai doan 2017 - 2021

3.3. Pé xuit giai phap ning cao hiéu qua
quéan ly rirng

Tir két qua phén tich, nghién ctru dé xudt mot
sO giai phdp nang cao hiéu qua quan ly ring
cu theé:
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Thir nhit, Ban quan Iy ring dic dung, phong
ho tinh Thai Nguyén va Hat Kiém 1am huyén
V6 Nhai, tinh Thai Nguyén két hop véi
chuyén gia dé t6 chic cac khoa tip huin vé
tmg dung coéng nghé GIS va vién tham trong
theo doi giam sat rung dua trén anh vé tinh
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nhim phét hién sém cac hoat dong trai phép
tac dong dén ring cho can b kiém lam. Can
tmg dung GIS dé luu trir dir liéu phan b vé
loai ddc biét cac loai quy hiém cé phan bd &
rung dac dung va phong hd. Co s¢ dir li€u nay
khong chi gitp cho cac nha khoa hoc cé co s&
nghién ctru ma dit liéu sé 1a co so dé Ban quan
ly va Hat Kiém 1am s& c6 nhiing phuong 4n
bao ton phit hop hon trong twong lai

Thu hai, Ban quan ly rung dac dung, phong ho
tinh Thai Nguyén va Hat Kiém 14m huyén V&
Nhai, tinh Thai Nguyén két hop véi Uy ban
nhan déan cac x3 can ddy manh cong tic tuyén
truyén, phd bién Luat Lam nghiép va cac van
ban dudi ludt vé 1am nghiép nhdm ning cao
nhan thirc vé quan 1y bao vé rimg t&i ngudi
dan séng & trong va xung quanh khu vuc rimg
dac dung va phong hd.

Thir ba, can by Ban quan ly rung dac dung,
phong ho tinh Thai Nguyén két hop véi can bo
Hat Kiém 1am huyén V& Nhai, tinh Thai
Nguyén thudng xuyén tuan tra va kiém tra
rimg nham han ché t6i da nhiing hoat dong trai
phép dén dién tich rimg hién cé. Can bd phong
ky thuat cua Ban quan ly khu bao ton Thién
Nhién Than Sa - Phugng Hoang va Hat Kiém
lam huyén V6 Nhai két hop dé xdy dung ban
d6 cac diém néng cé nguy co xay ra vé khai
théc, van chuyén 1am san trai phép nhim nang
cao hiéu qua cong tac tuln tra va truy quét.

Thtr tu, Ban quan ly rimg ddc dung, phong ho
tinh Thai Nguyén va Hat Kiém 14m huyén V&
Nhai, tinh Thdi Nguyén can xay dung mé hinh

trdng cdy dugc liéu nhiam phat trién kinh té
cho nguoi dan va han ché hanh vi vi pham
Ludt Lam nghiép cia ngudi dan séng & khu
vuc rung ddc dung va phong ho. Mdt s6 loai
cay cé thé tréng nhu Cat sam, Ba kich, Xa den,
Sam b chinh va cdy La khoi.

IV. KET LUAN

Viéc nghién ctru ung dung anh Sentinel 2 va
phuong phap RF trong phan loai anh trén
Google Earth Engine dé danh gia bién dong
dién tich rimg c6 co s& khoa hoc va thuc tién,
mang lai d6 chinh xac cao. Két qua phan loai
anh Sentinel cho vi tri nghién ctru giai doan
2017 - 2021 déu c6 d chinh xéc trén 98,5%.
Str dung cac chi s6 NDVI, EVL, NBR, tham
khao anh Google Earth va anh Planet cung
viéc xdc dinh ngoai thuc dia dé x4y dung mau
khoa giai doan anh da nang cao dugc d6 chinh
xéc cua két qua phan loai. Lép ban d6 gom hai
dbi twong rimg va dat tréng sau khi duoc phan
loai dugc chong xép déanh gia bién dong va
bién tap trén phan mém QGIS. Két qua da xay
dung dugc ban dd hién trang rung cac nam
2017, 2018, 2019, 2020, 2021 va ban d6 bién
dong rimg giai doan tir 2017 dén 2021. Nghién
ctru da chi ra dugce cac nhdm nguyén nhan chinh
din dén sy bién dong vé dién tich rimg nhu
trong rimg, phuc hdi rimg trén dién tich nui dat,
khai thac rimg va canh tac nuwong ray.

JavaScript code & dia chi sau: https://code.

earthengine. oogle.com/bd0a4aaa66037e16ft343
al4a95f4591
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