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Tém tit: Cac-bon dioxide (CO2) 1a mét trong nhiing khi nha kinh quan trong c6 tac dong
manh mé& va gép phan 16n trong viéc bién d6i khi hau, viéc theo ddi xu hudng phat thai khi
nha kinh 13 hét strc can thiét dé c6 cai nhin téng thé nham c6 giai phap ung pho bién d6i khi
hau tot hon. Udc tinh trit lwong CO; trong khi quyén bang vé tinh vién tham 1a mot nghién
ctru khoa hoc duoc phat trién nhanh chong, tir d6 c6 nhitng co sé nhit dinh vé chu trinh
cacbon trén toan cau va cung cép c4i nhin sau sic vé su hién dién ciia CO; trén bé mat cia
Trai Dat. Trong nghién ciru, tir dit liéu vé tinh Ra-da Sentinel 1 tac gia s& tién hanh giai doan
16p phu va phan tach duoc riéng 16p phu rimg. Sau d6 st dung phan mém tinh toan AFOLU
dé tinh duoc tong CO» twong dwong cho 16p phti rimg tinh Quang Binh. Panh gia d6 chinh
xéac tham phu rimg tir Sentinel-1 ¢6 do chinh xac tir nha san xuat va do chinh xac tir nguoi
dung lan luot 14 95.83 va 82.14 % cho thiy kha thi trong viéc str dung anh Sentinel 1 dé giai
doan rung. Pén nam 2021, theo tinh toan tir AFOLU, néu thuc hién t6t cac bién phap cai tao,
bao vé rimg, Quang binh tao ra khoang trén 68 triéu tin CO; (bao gém ca giam phat thai va
tang hap thu cic—bon rimg) trong thoi gian thuc hién dé an tir 2018-2025 va ude dat trén
400 triéu tan CO2e vao nam 2025.

Tiwr khoa: Lop phu rung; COa; Sentinel-1; AFOLU; Quang Binh.

1. Pit vin dé

Bién d6i khi hau (BDKH) bat ngudn tir sy phat thai ngay cang du thira ciia khi nha kinh
vao khi quyén. Bao céo khoa hoc lan thir 4 (2007) ctia Ban lién Chinh phu vé BPKH (IPCC)
cho thay nong do khi CO» da 1én t6i 379 ppm (phan tri¢u thé tich) vao niam 2005 véi do ting
trung binh 13 1,4ppm mdi nim vao thoi ky 1960-2005 va 1,9ppm vao 10 nam 1995-2005.
Luogng phat thai KNK do nhién liéu hoa thach hang nam tir 6,4 ty tin C mdi nam trong thap
ky 90 d 1én t&i 7,2 ty tn vao giai doan 2000-2005. Ngoai ra, ndng d6 CH4 va N2O tir 715 va
270ppb (phan ty thé tich) thoi ky tién cong nghiép 1én dén 1774 va 319ppb vao niam 2005.
Hiéu tmg nha kinh 1& mét trong nhimg nguyén nhan gay nén BDKH, cac chat gay nén hiéu
{rmg nha kinh bao gom CO», CHa, N20, trong d6 COz la nguyén nhén chinh gay ra hiéu ng
nha kinh, chiém 50% trong co cau cic chat gy hi¢u ting nha kinh. Vi vay, viéc theo doi xu
hudng phat thai va hip thy cia cac loai khi nha kinh nay déu vo cung can thiét.

Theo tinh toan cua cac chuyén gia, neu Quang Binh bao v¢ rung ty nhién tot va ting
cuong trong rimg gd 16n, chuyén doi rimg go nho sang gb 16n va tai sinh rung ty nhién hiéu
qua thi tinh giam phat thai rong 2.063.288 tan CO> (sau khi trir 25% khong chic chan); dong
g6p 10,5% giam phat thai, hudng lgi rong 7.334.233 USD, dirng thtr nhi toan vung sau Nghé
An [1]. Trudc ddy, nhiéu qubc gia da xdy dung cic tram quan tric mat dat, cac tram do nay
duoc b tri ¢ nhiéu dia diém khac nhau tai nhitng nudc khac nhau, sau do s6 lidu s& duoc téng
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hop quan ly theo ting vung, : mién hodc ca nudc, cach thirc quan ly nay t6n nhiéu thoi gian va
chi phi. Cung v6i sy phat trién ctia khoa hoc cong nghé, cac vé tinh vién tham dugc ing dung
trong quan trac cac chat khi gay hiéu Gng nha kinh. Cac v¢ tinh vién tham c6 kha nang quan
sat tryc tiép sy thay d6i ctia khi nha kinh trong khi quén nhu vé tinh GOSAT (Greenhouse
Gases Observing Satellite) cia JAXA (derospace Exploration Agency). Mot cach tiép can
khac 13 sir dung anh vién tham dé phan loai 16p phii sau d6 sir dung hé sb phét thai ciia IPCC
dé tinh toan phat thai cho timg loai hinh sir dung dat. [2] d& udc tinh sb lugng CO; clia cac
khu rimg & Nhat Ban bang cach phéan biét ching loai tudi cdy chinh xac bang cach sir dung
cac k¥ thuat vién tham. Nghién ciru nay udc tinh sy hap thu CO2 béi cac khu rimg ¢ Nhat Ban
str dung dir liéu vién tham trén dat lién cia V& tinh vién tham (Landsat) (OLI). Hinh anh
Landsat duoc str dung dé xay dung ban do chi tiét vé d6 che phu rimg. Udc tinh gi tri hip thu
COs cho ting loai rimg va timg tudi cay tir dir liéu diéu tra rimg da dugc thuc hién. Két qua
ban d6 do che phu rimg c6 bén 16p va do chinh xac tong thé mang lai xap xi 74%. Di voi ude
tinh khdi lwong, 16i binh phuong trung binh gbc (RMSE) dugc tinh toan véi thong tin tham
chiéu mat dat ddn dén 105,58 m3/ha. Két qua cudi cting cho thay rang tong lugong CO2 hip thu
6 Nhat Ban dya trén cac phan 16p ring tudi cdy mang lai 85,0 MtxCO> (14 kim), 4,76
MtxCO: (1& rdng thuong xanh) va 21,61 MtxCO: (14 rdng rung 13a), téng cong la 111,27
MtxCOas. Str dung cac ky thuat vién tham dé udc tinh dinh lugng su hép thu CO; trong céc
khu rimg Nhat Ban da dugc chimg minh 1a ¢6 1o thé va mang lai nhiéu kha ning hon nira. [5]
da st dung anh quang hoc Sentinel 2 d¢ dinh lugng CO» trén mit dat. Nghién ciru nay da sir
dung dir liéu quang phd Sentinel-2 trong viéc dinh luong trit lugng carbon trong khu vic d6
thi c6 rimg tai sinh. Két qua cho thay dit liéu quang pho Sentinel-2 wdc tinh trit lwong carbon
rung tai sinh dat RMSE tur 0,378 dén 0,466 txha! va R? 1a 79,82 va 77,96% béng cach st
dung b dit li€u da duogc hi€u chinh. Dya trén cac phuong phap lya chon bién rung ngﬁu
nhién va phuong phap loai trir nguoc, chi sO thuc wvat chénh léch chudn héa, chi s6 thuc vat
nang cao, chi s6 ty 1¢ don gian da sira d6i va chi s6 thuc vat chénh léch chuan héa 1 tap hop
con tot nhit ciia cac bién du bao vé trit luong carbon. Nhitng phat hién nay chimg minh gia tri
va trién vong cua dir liéu quang phd Sentinel-2 dé du doan trir lugng carbon trong cic canh
quan d6 thi c6 rimg tai sinh. Thong tin nay rat quan trong dbi v6i viéc ap dung céc chinh sach
va ké hoach quan 1y c¢6 thong tin dé tdi wu héa kha ning hap thy carbon ciia cac canh quan
ring tai sinh do thi va cai thién tiém ning giam thiéu bién do6i khi hau ctia chung.

Céc céach tiép can nay chu yéu méi tiép can theo hudng str dung anh vién thim quang
hoc, bi han ché nhiéu béi thoi tiét va may. Trong nghién ctru nay tac gia s& sir dung dit liéu
anh Radar Sentinel 1 dé thir nghiém phén loai cac 16p tham phu sau d6 sir dung cong cu tinh
toan AFOLU dé tinh duoc tong CO> twong duong cho khu vuyc tinh Quang Binh. Quang Binh
1a mot trong nhiing tinh va ving duyén hai thuc hién dé an REDD+. Toan tinh c6 dién tich
rung va dat 1am nghiép 1a 64.777 ha, trong d6 rimg tu nhién 472.949 ha, ty 1¢ che phu dat
67,4%. Tinh xac dinh vung uu tién thuc hién REDD++ ciing nhu ving uu tién thuc hién dé an,
bao gébm 6 huyén va 19 xi [3].

Tuy nhién, Quang Binh s& phai d6i mat vai mot so bét loi do chua c6 cac mo hinh quan ly
rimg bén viing d6i vOi rung trong va dién tich rimg trong cung cap gb 16n khong nhiéu trong
khi rimg tu nhién van chua _dung duoc da suy thoai va mat rimg. Vay nén can thiét xay dyung
mot bo cong cu tinh toan dé giam sat CO; rimg cho khu vuc tinh Quang Binh. Nghién ciru sé
tap trung nghién ctru kha nang tmg dung vién tham va phan mém AFOLU trong gidm sat CO.
riung khu vie Quang Binh.

2. Pbi twong va phwong phap nghién ciru

2.1. Poi twrgng va dir liéu nghién ciru

Quang Binl} la mot tinh thp@c duyén hai thu(:?c vung Bic Trung B9, Viét Nam, nam trai
dai tir 16°55° dén 18°05° vi Bac va tir 105°37° dén 107°00” kinh Pong, cach thu d6 Ha Noi
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500 km vé phia Béc, cach thanh phd Pa Ning 267 km vé phia Nam theo duong Qudc 16 1A.
C6 vi tri dia 1y: Phia bac giap tinh Ha Tinh; Phia nam giap tinh Quang Tri; Phia tay giap tinh
Khammuane, tinh Savannakhet, Lao v&i duong bién gii 201,87 km; Phia dong giap Bién
Pong. Tinh Quang Binh ¢6 dién tich 8.065,3 km?, dan s6 nam 2019 12 895.430 nguoi, mat do
dan s dat 110 ngudi/km? Quang Binh 1 tinh ¢6 chiéu rong hep nhét theo chiéu Dong-Tay
ctia Viét Nam (50 km theo duong ngan nhat tinh tir bién gidi Lao ra bién Dong).

1
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Hinh 1. Ban d6 hanh chinh tinh Quéng Binh.

Dit liéu dugc sir dung trong nghién ctru 13 dit liéu anh Sentinel 1. Dé c6 thé phén loai cho
khu vuc tinh Quang Binh can thiét sit dung anh véi cac thong tin chi tiet nhu trong bang 1.

Bang 1. Thong tin canh anh Sentinel 1 st dung trong nghién ctru.

Ngaythu Qui Chédonhin Loai Phén

STT Tén dnh
nhin dao tin hiéu anh cue
S1A_IW_GRDH_1SDV_20211118T110512_20  18/11/202 198 W GR VV+V
211118T110537_040625_04D1CE_863 (2) 1 D H

La khu vic c¢6 diéu kién khi hau phiic tap, chiu nhidu anh hudng cua thoi tiét, vi vay, da
c6 nhiéu nghién ctru sir dung cac anh vé tinh Quang hoc nghién ctru va dé xuat cac 16p phu tai
dia ban trong diéu kién thoi tiét quang may, ddi voi anh vé tinh radar khong phu thude thoi
tiét nhung ciing co thé cho cac két qua phan loai 16p phu theo phwong phap random forrest
phtt hop véi diéu kién dia phuong.

2.2. Phuwong phap nghién ciru

2.2.1. Phuong phap phéan loai anh v¢ tinh radar
a) Tién xir Iy anh SAR

Dé phan loai duoc anh Radar can tién xtr 1y anh. Chi tiét cac bude tién xir Iy duoc thé
hién & hinh 2.
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Gan quy dao vé tinh

Hiéu chinh birc xa

Pang ki cap anh

Nan chinh hinh hoc

Hinh 2. Cac budc tién xir Iy anh vé tinh Radar Sentinel 1.

Budc xur ly dau tién doi voi cac anh v¢ tinh Sentinel 1 la ap dung tép quy dao trong cac
san pham Sentinel-1 dé cung cap thong tin van tc va vi tri vé tinh chinh xac. Ching dugc
phan mém SNAP ty dong tai xudng cho cac san pham Sentinel-1 va dugc thém vao tép siéu
dir liéu.

Sau khi gén quy dao vé tinh, 4p dung hiéu chinh birc xa cho anh SAR dé cac gia tri pixel
cua anh thyc su dai dién cho tan xa ngugc radar cua bé mit phéan xa [4]. Hiéu chinh birc xa
cling can thiét dé so sanh c4c hinh 4nh SAR thu dugc béng cac cam bién khac nhau hodc thu
dugc tir cing mot cam bién tai cac thoi diém khac nhau, & cac ché d6 khac nhau hodc duoc xtr
1y bdi cac bo xur Iy khac nhau [5].

Sau khi ca hai hinh anh da dugc hiéu chinh birc xa & budc trude tién hanh dang ki cho
cap anh. Ngay ca khi ca hai hinh anh dugc thu thap tir cuing mot quy dao, su khac biét gitra
cac goc t6i c6 thé gay ra vi tri pixel khong chinh xéac trong cac phan cia hinh dnh. Nhiing
khac biét nay duoc xac dinh va bu dap boi toan tir Coregistration (trong Radar >
Coregistration) tao ra mot san pham dau ra c6 chira ca hai hinh anh véi 16p pha hinh hoc tét
nhat c6 thé [6].

Vét ddm, xuit hién trong anh radar khau do téng hop (SAR) duéi dang nhiéu hat, 1a do
su giao thoa ciia cac song phan xa tir nhiéu bo tan xa co ban [7]. Vét ddm trong anh SAR 1am
phtrc tap van dé giai doan, nhan dang anh do 1am giam hiéu qua ciia viéc phan doan va phan
loai anh. Pé giam bét cac tac dong c6 hai cua ddm, budc loc anh la can thiét.

Budc cudi cung anh s€ dugc nin chinh hinh hoc, dang ky va chuyén ddi vé hé toa do
WGS84 mui 48.

b) St dung phuong phap Random forest phén loai c6 giam sat anh SAR

Trong nghién ctru nay dé danh gia kha ning phén loai tham phu cho anh Sentinel 1 bai
béo s& tién hanh phéan loai thanh céc 16p tham phu chinh 1a d4t dan cu, dit nong nghiép, dét
rimg, dit mat nudc, sau d6 tach riéng tham phu rimg. Phuong phap phéan loai dwoc lya chon &
day 1a phuong phap phan loai Random forest.

Rirng ngau nhién 12 mot thuat toan hoc méy c6 giam sat [8]. Day 1a mot trong nhitng
thuét toan dugc st dung nhiéu nhét do tinh chinh x4c, don gian va linh hoat ciia n6. Thuc té 1a
n6 ¢6 thé dugc str dung cho cac nhiém vu phén loai va hdi quy, két hop vai tinh chat phi tuyén
tinh ctia no, lam cho né c¢6 kha ning thich (mg cao v&i nhidu loai dit liéu va tinh hudng
[9-10].

Thuat ngit “rimg quyét dinh ngau nhién” 1an dau tién dugc dé xuat vao nam 1995 [11].
Ho da phat trién mot cong thirc st dung dir li€u ngﬁu nhién dé tao ra cac du doan. Sau dé vao
nam 2006, [12] d3 mé rong thuat toan va tao ra cac khu rimg ngau nhién nhu ching ta biét
ngay nay (Hinh 3). Piéu nay c6 nghia la cong nghé nay va toan hoc va khoa hoc dang sau no,
van con twong dbi mai.
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ANNYS

N6 dugc goi 1a “rimg” vi n6 moc 1én mét rung cay quyét dinh [13]. Dix liéu tir nhimg cay
nay sau d6 duoc hop nhat véi nhau dé dam bao dua ra nhitng dy doan chinh xac nhat. Trong
khi cdy quyét dinh mot minh c6 mét két qua va pham vi nhom hep, rimg dam bao két qua
chinh x4c hon véi s6 lwong nhom va quyét dinh 16n hon. N6 ¢6 thém loi ich 1a thém tinh ngiu
nhién vao mé hinh bang cach tim ra tinh ning tot nhét trong sé mot tip hop con ngau nhién
cua cac tinh nang [14]. Nhin chung, nhiing 1¢i ich nay tao ra mgt mo hinh cé tinh da dang
rong ma nhiéu nha khoa hoc dir li¢u wa thich.

An in A

nE:lsloN TREE-1 DEclsluM TREE-1 nEclsloN TREE-1

RESULT-1 RESULT-2 RESULT-N

|—>l MAJORITY VOTING / AVERAGING |<—|

FINAL RESULT

Hinh 3. Minh hoa rimg ngiu nhién (Random forest) voi hé théng cay quyét dinh.

¢) Sir dung AFOLU & tinh CO» twong dwong cho rimg

AFOLU Calculator sir dung cac phuong phap tinh toan dya trén IPCC cho phép nguoi
dung udc tinh loi ich CO» va céc tac dong tiém an vé khi hau cua tam loai hoat dong dy an
trén dét lién khac nhau: bao vé rimg, quan 1y rimg, trong/ tai trong rimg, nong 1am két hop,
quan ly dat trong trot, quan 1y dét chin tha, suy thoai rimg do cui ddt, va hd trg/ phat trién cac
chinh sach [15]. Mdi cong cu ndy trong AFOLU Calculator s€ ghi lai cac phwong phap mot
cach minh bach, thao luan vé céc gia dinh va trinh bay dir liéu co ban cing v6i cac ngudn
khong chic chin lién quan ctia nd [16].

3. Két qua va thao luin

3.1. Két qua tién xir Iy anh

i Két qua tién xir 1y anh cho anh Sentinel 1 giai doan cho khu vuc tinh Quang Binh duoc
the hién ¢ Hinh 4.

(@) (b)
Hinh 4. Két qua tién xtr 1y 4nh cho anh Sentinel 1: a) Anh tho (Raw); b) Anh sau khu hiéu chinh birc
xa, loc anh; c) Anh sau khi tién xtr ly.
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3.2. Két qud tao bo dir liéu hudn luyén va gidai doan anh

Két qua tao bo dit liéu huén luyén dya trén anh to hop RGB tur cac anh phan cyc Radar
(R: VH, G: VV, B: VH/VV).

Hinh 6. Két qua giai doan tho anh vé tinh Sentinel-1 Quang Binh.

Sau qué trinh giai doan tho tién hanh bién tap, hiéu chinh bang tay trén ArcGis va két qua
cubi cting dugc trinh bay ¢ Hinh 7. D¢ danh gia do chinh xac cta phuwong phap phén loai do
khong c6 diéu kién thu thap dit liéu trong qua khir vay nén bai bao da sir dung nguén dir liéu
anh google earh dé tham khao va kiém chting. Mot bd suu tép 150 diém khao sat ngau nhién
dugc tao bang phuong phap random point trén phan mém Erdas voi timg dbi twong phan loai
dé danh gia va kiém ching. Két qua cudi cing dugc chi tiét trén Bang 2.
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THAM PHU RUNG GIAT POAN TU ANH VE TINH SENTINEL 1
KHY VUC TINH QUANG BINH
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Hinh 7. Két qua phan loai tham phu cho tinh Quang Binh.

Bing 2. Panh gia d6 chinh xéac két qua phan loai.

Tén lop Téng diém Téng diém S6 diém chinh P9 chinh xac D9 chinh xac
tham chiéu phéan loai xac nha sin xuét nguwoi dung
Thuy hé 20 21 17 100% 88,91%
Dén cu 23 21 19 82,61% 90,48%
Nong nghiép 39 30 32 82,05% 94,12%
Rung 24 28 23 95,83% 82,14%

B chinh xdc tong = 88.8%; Hé s6 Kappa = 0.85
Két qua danh gia do chinh xac cudi cting cho thdy tham phu rimg c6 d6 chinh xac kha cao
v6i d chinh x4c nha san xuét va ngudi dung 1an luot 12 95,83 va 82,14 % cho thay kha thi
trong viéc str dung anh Sentinel 1 dé giai doan rimg.

3.3. Két qua tinh CO; tuong dwong trén AFOLU

Tur dién tich rirng tach dugc Mo ta tham s6 dau vao cho méd hinh AFOLU tinh toan phat
thai CO2 cho rung ty nhién khu vuc tinh Quang Binh. Thong so cai dat dugc liét ké trong
bang 3.

Bang 3. Cac tham s dau vao cho mé hinh tinh toAn AFLOU.

Loai tham )

STT A Tham sb Tham s6 Iwa chon
dau vao i i

1 Thyc hanh quén ly Quén ly rimg tu nhién hén hop

2 Loai hoat dong Rimg trong khai thac xen 14n rimg ty nhién

3 Tudi trdng 1 nam =

4 Loai ciy uu thé Rung nhiét doi

5 Hiéu qua o Phan trdm higu qua: 100% néu thuc hién dung cac yéu cau
phap ly

o Tudi ctia dy 4n: 7 ndm (tinh cho giai doan dén 2018-2025)
o S nam cho dén khi phat huy hét tic dung: 30 ndm (ndm
bét ddu du 4n dén 2050)
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Loai tham s6

STT N Tham sb Tham s6 Iwa chon
dau vao ) )
6 Déu vao nang Khai thac o Ty I& khai thic trude can thiép: 24,98 m3/ha/ndm=*
cao o Ty I¢ khai thic sau can thiép: 600000,0 m3/ha/ndm=*
° Dién tich thu hoach hang nam: 120000,0 ha
7 Sinh khdi séng o Loai:
o Sinh khéi séng ban dau: 65,0 tin C/ha!
o Sinh khéi séng quay vong mé rong: 2,0 tdn C/ha™!
o Tc d6 tang sinh khéi: 1,3 tAn C/ha~!/nim
o Mat d¢ gd: 0,57 g/em?+
o Cay Carbon: 156,0 t C/hax
9 Thoi gian quay vong khai thac  ° Vong quay co so: 38,5 nam
° Vong quay mé rong: 20 nam
10 Giam tac dong cua cac cong ° Ty 1¢ giam khu vuc truot: 90%
trinh giao thong o Ty 1& duong va nén tréng bi giam: 90%
11 San phim gd o Hiéu suét chuyén déi: 50%
Calculator
e e Name | Paroslfor Guang Binh Forest
il i ceometry |3 e e

AFOLU Carbon Calculator also keeps track of

project information and can produce a final report

that can be stored on the website, printed and sent \
|

via email.
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Hinh 8. Khu vuc 16p phu rimg tinh Quang Binh khi dwa vao phan mém AFOLU.

Két qua tinh toan duoc thé hién ¢ bang 4.

Bang 4. Két qua tinh toan CO; rimg tinh Quang Binh str dung AFOLU.

Nim Panh gia lgi ich (%) Lgi ich nam (t COz) Loi ich tich liy (t CO2)
2021 23 —68.565.633.697 —68.565.633.697
2022 27 —78.360.724.225 —146.926.357.922
2023 30 —88.155.814.753 —235.082.172.675
2024 33 -97.950.905.281 —333.033.077.956
2025 37 —107.745.995.809 —440.779.073.765

Thé manh dé phat trién 1am nghiép va c6 stc canh tranh 16n vé kinh té rung, nhung hién
nay, viéc trong rimg & Quang Binh phan 16n 13 rimg san xuat kmh doanh go6 nhé. Véi lha
rung trong binh thuong sau 5 nam cho thu hoach duge 80-90 m? g va chi ban duoc khoang
50 triéu dong. Nhung, néu cai tao thanh rumg gd 16n, sau 5 dén 7 nam nira s& cho thu vé tir
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350-500 m3 gb va gia tri tang 1én rat nhiéu 1an. G keo, tram c6 thé lam cac vat dung trong
nha t6t nhur mot s6 loai gd ring tw nhién. Thém vao do6, hién nay, nguyén li¢u ché blen dam
gidy lai du thira, thi trudng va gia thanh tiéu thu c¢6 xu hudng giam, dan dén doi sdng ngudi
lam rung khé khan [17]. Tai Quang Binh, dén nam 2025, toan tinh s& trong dugc 16.210 ha
rimg trong go 16n va cap Chimg chi quan Iy rimg bén vitng FSC cho 7.000 ha rimg trong phuc
vu cho nhu cau ché bién tinh sau [17]. Pén ndm 2021, theo tinh toan tir AFOLU, néu thuc
hién tt cac bién phap cai tao, bao vé rimg, Quang binh tao ra khoang trén 68 triéu tin CO2e
(bao gdm ca giam phat thai va ting hp thu cac—bon rimg) trong thoi gian thyc hién d& an tir
2018-2025 va ude dat trén 400 tridu tin CO2e vao nim 2025.

4. Két luan

Véi myc dich dé - nang cao gia tri trén mot don vi dién tich rimg trong truc tiép gan thoi
gian thuyc vé tinh mién phi Sentinel—1, thi diém cho 16p phu rimg nham dap ung tang thu
nhap, x6a nghéo va gop phan xay dung noéng thon méi, trén co sé hudng dan caa Bo Nong
nghiép—PTNT, két qua cho thdy viéc st dung bd cong cu vién tham va phan mém tinh ton
AFOLU trong cong tac quan ly rung tai Quang Binh 1a hoan toan kha thi.

Viéc quan 1y thong tin tir vé tinh Sentinel-1 v6i d6 phan giai 12,5 m va khong phuy thude
thoi tiét hd tro cong tac tung buoc chuyen dbi co cau san pham gd rimng trong tr khai thac g
non phuc vy ché bién dam xuat khau sang kinh doanh gd 16n phuc vu ché bién tinh, sau, dap
{mg bdi canh hoi nhap qudc té; gitp dong thoi, ddy manh t6 chirc san xuit dudi nhiéu hinh
thirc theo huong mo rong, hop tac, lién doanh, lién két giira cac ho gia dinh, ca nhan va doanh
nghiép nham ning cao gié tri gia ting cta san pham hang hoa st dung gd rung trong, gop
phan tao viéc lam, x6a doi giam ngheo cai thién sinh ké cho ngudi dan song bang nghe rung.

Hon thé nita, phat trién rimg g 16n khong chi mang lai muyc tiéu loi ich vé kinh té cao ma
con ting tinh phong ho cia rimg, nhu: giam x6i mon, chdng sat 16, rira troi dat..., gop phan
bao vé moi truong sinh thai va chdng bién ddi khi hau.

Han ché ciia nghién ctru 1a do sir dung mdi anh radar nén d6 chinh xac ciia két qua phan
loai van chua cao, d¢ chinh x4c phén loai 16p rimg chi 1a 82% vay nén can thiét nghién ctru
két hop thém dit liéu quang hoc dé két qua phan loai s& dugc tot hon trong cac nghién ctru sau
nay
bong gop cua tac gia: Xy dung y tuong nghién ciru: D.H.P.; Lya chon phuong phap nghién

ctru: N.H.; Xtr 1y s0 li¢u: D.H.P.; Phan tich mau: D.H.P.; Lay mau: N.H.; Viét ban thao bai
bdo: N.H.; Chinh sua bai bao: D.H.P.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gia, chua dugc cong bo & dau, khong dugc sao chép tir nhiing nghién curu trude day; khong cod
su tranh chap 191 ich trong nhom tac gia.

Tai liéu tham khao
1. D& an “Phat trién ving nguyén lidu gd ring trong gin véi trong ring gd 16n tinh
Quang Binh giai doan 2019-2025.

2. lizuka, K.; Tateishi, R. Estimation of CO» Sequestration by the Forests in Japan by
Discriminating  Precise Tree Age Category using Remote Sensing
Techniques. Remote Sens. 2015, 7, 15082-15113.

Duy 4n sang kién REDD+ tinh Quéang Binh, 2016.
4. Band Radar (PolSAR) and Landsat 8§ Multispectral Imagery — Richards Island,

Canada, (2014). Remote Sens. 2014, 6, 8565-8593.

5. Mngadi, M.; Odindi, J.; Mutanga, O. The Utility of Sentinel-2 Spectral Data in

Quantifying Above-Ground Carbon Stock in an Urban Reforested Landscape.

Remote Sens. 2021, 13, 4281. https://doi.org/10.3390/rs1321428]1.

98]



Tap chi Khi twong Thiy van 2022, 735, 63-73; doi:10.36335/VNJHM.2022(735).63-73 72

6.

10.

11.

12.

13.

14.

15.

16.

17.

Ullmann, T.; Schmitt, A.; Roth, A.; Duffe, J.; Dech, S.; Hubberten, HW.;
Baumbhauer, R. Land Cover Characterization and Classification of Arctic Tundra
Environments by Means of Polarized Synthetic Aperture X— and C—.

Verrelst, J.; Rivera, J.P.; Veroustraete, F.; Mufioz—Mari, J.; Clevers, J.G.P.W_;
Camps—Valls, G.; Moreno, J. Experimental Sentinel-2 LAI estimation using
parametric, non—parametric and physical retrieval methods — A comparison. ISPRS
J. Photogramm. Remote Sens. 2015, 108, 260-272.

Betts, R.A.; Falloon, P.D.; Goldewijk, K.K.; Ramankutty, N. Biogeophysical effects
of land use on climate: Model simulations of radiative forcing and large-scale
temperature  change.  Agric. For. Meteorol. 2007, 142, 216-233.
https://doi.org/10.1016/j.agrformet.2006.08.021.

Berners-Lee, M.; Hoolohan, C.; Cammack, H.; Hewitt, C.N. The relative greenhouse
gas impacts of realistic dietary choices. Energy Policy 2021, 43, 184-190.
https://doi.org/10.1016/j.enpol.2011.12.054.

Branca, G.; Hissa, H.; Benez, M.C.; Medeiros, K.; Lipper, L.; Tinlot, M.; Bockel, L.;
Bernoux, M. Capturing synergies between rural development and agricultural
mitigation in Brazil. Land Use Policy 2013, 30, 507-518. https://doi.org/10.1016/j.
landusepol.2012.04.021.

Frampton, W.J.; Dash, J.; Watmough, G.; Milton, E.J. Evaluating the capabilities of
Sentinel-2 for quantitative estimation of biophysical variables in vegetation. ISPRS
J. Photogramm. Remote Sens. 2013, 82, 83-92.

Gao, B. NDWI-A normalized difference water index for remote sensing of
vegetation liquid water from space. Remote Sens. Environ. 1996, 257-266.

Torres, R.; Snoeij, P.; Geudtner, D.; Bibby, D.; Davidson, M.; Attema, E.; Rostan, F.
GMES Sentinel-1 mission. Remote Sens. Environ. 2012, 120, 9-24.

Gessner, U.; Machwitz, M.; Conrad, C.; Dech, S. Estimating the fractional cover of
growth forms and bare surface in savannas. A multi-resolution approach based on
regression tree ensembles. Remote Sens. Environ. 2013, 129, 90-102.

Abdalla, M.; Osborne, B.; Lanigan, G.; Forristal, D.; Williams, M.; Smith, P.; Jones,
M.B. Conservation tillage systems: a review of its consequences for greenhouse gas
emissions. Soil Use Manage. 2013, 29, 199-209.

Bathiany, S.; Claussen, M.; Brovkin, V.; Raddatz, T.; Gayler, V. Combined
biogeophysical and biogeochemical effects of large-scale forest cover changes in the
MPI  earth system model. Biogeosciences 2010, 7, 1383-1399.
https://doi.org/10.5194/bg-7-1383-2010.

Forkuor, G.; Conrad, C.; Thiel, M.; Ullmann, T.; Zoungrana, E. Integration of
Optical and Synthetic Aperture Radar Imagery for Improving Crop Mapping in
Northwestern Benin, West Africa. Remote Sens. 2014, 6, 6472—-6499.

Monitoring and inventory of greenhouse gas emissions (CO:
equivalent) on the basis of overlay classification by Sentinel-1
image, Quang Binh province
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Abstract: Carbon dioxide (COz) is one of the important greenhouse gases that has a strong
impact and makes a big contribution to climate change overview to have a better solution to
climate change. Estimating CO: stocks in the atmosphere by satellite remote sensing is a
rapidly evolving scientific study that provides a solid basis for the global carbon cycle and
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provides insight into the occurrence of carbon dioxide in the atmosphere. the presence of
CO; on the Earth’s surface. In the study, from Radar Sentinel 1 satellite data, the author will
interpret the cover and separate the forest cover. Then use AFOLU calculation software to
calculate the equivalent total CO> for forest cover in Quang Binh province. The assessment
of forest cover accuracy from Sentinel-1 has an accuracy of Producers accuracy and Users
Accuracy of 95.83 and 82.14%, respectively, showing that it is feasible to use Sentinel 1
images for forest interpretation. By 2021, according to calculations from AFOLU, if
measures to improve and protect forests are well implemented, Quang Binh will generate
over 68 million tons of CO; (including reducing emissions and increasing forest carbon
absorption) during the project implementation period from 2018-2025 and is estimated to
reach over 400 million tons of COze by 2025.

Keywords: Forest cover; COae; Sentinel-1; AFOLU; Quang Binh.



