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SU DUNG DU LIEU VE TINH PHUC VU TRONG RUNG
TAlI KHU VUTC SUOI MO, HUYEN LUC NAM, TINH BAC GIANG

Ping Vii Khic
Khoa Piali, Truong Dai hoc Su pham Ha Ngi

Tom tat. Bic Giang I tinh mién nui ¢6 didu kién ty nhién thich hop cho viéc trong va phat
trién céc loai cay liy gd dé phuc vu nhu cau cua thi truong. Vi vay, viéc xac dinh dién tich
rimg trong vira duge khai thic va udc tinh s lwong cdy giéng phai chudn bi dé trong lai
vao dién tich nay nham t6i wu hoéa qua trinh trong — khai thac rimg san xuét. Nghién cau
nay ap dung mot sb thuat toan xir If anh dé nang cao d6 chinh xac khi phan loai cac 16p phi
mat dat. Pat tréng sau khai thac rimg da duoc tach ra khoi céc loai 16p phu mat dat khéac
bang tiép can phan loai anh dya trén d6i tugng véi thuat toan May vecto hd trg (SVMs) do
su hiéu qua va tinh linh hoat cua thuat toan nay. Ban dd thu duoc cho thiy dit tréng sau
khai thac g c6 dién tich 1a 246.6 ha vao nam 2022 twong ing Véi 70144 cay gidng can
thiét cho vu trong rirng méi. Viéc kiém ching d6 chinh xac duoc thyc hién bang cach so
sanh két qua phan loai véi cac mau kiém chiing chon lra thong qua giai doan mét thuong tir
anh Google Earth c6 do phan giai cao thu chup cung giai doan. Ma tran sai s cho thiy do
tin cay phu hop véi do chinh xéc tong thé dat 81.38% va hé sé Kappa la 0.87. Két qua thu
dugc tir nghién ctru nay hd tro chinh quyén dia phuwong tim ra cac giai phap, chinh sach phu
hop trong viéc phat trién tai nguyén rirng va phét trién kinh té - xa hoi mot cach hai hoa hon
& khu vic mién nai nay.

Tir khoa: trong rieng, dat tréng, Landsat-8, chi s6 phd, phan loai d6i tugng, may vecto hd tro.

1. Mé dau

Trén thé gidi, viéc 1ap ban d6 16p phii mat dat ndi chung hay dat rimg vira duge khai thac noi
riéng da duogc thyc hién trong nhidu nghién ciru, ma trong d6 phén loai anh vé tinh 14 phuong phép
thich hop dé gan cac loai 16p phu mit dat voi cac pixel trén anh vé tinh. Céc ki thuat phan loai da
duogc phat trién manh mé trong thap ki qua dé xur 1i anh da phd voi ki thuat phéan loai dua trén
diém anh (pixel) hodc phén loai dya trén ddi tugng [1-4]. K1 thuét phan loai dya trén pixel c6 thé
phén biét dugc céac loai sir dung dat/lop pha mat dit dwa trén gia tri phan xa cta cac dbi tuong &
mot s6 dai cia quang phd ma khong lién quan t6i thdng tin khéng gian. Do d6, cac phuong phép xir
li anh s6 hoan toan dya trén gia tri phan xa khong phai liic nao ciing cho phép phan biét chinh xac
cac loai str dung d4t/16p phii mét dat khac nhau vi ching c6 thé ¢ cac hanh vi phd giéng nhau va
1am cho két qua phan loai bj phan manh khong gian [5, 6].

Vi vay, chiéu khong gian va thoi gian cua dnh cling dwoc khai thac dé phan biét cac loai st
dung d4t/I6p phi mat dat. Chiéu khong gian dé cap dén cac dic tinh khong gian c6 thé xac dinh
dbi twgng quan tam, chang han nhu hinh dang, kich thudc hay hoa van ciia nd. Chiéu thoi gian
dé cap dén viéc str dung xu huéng theo mua cho tirng loai sir dung dat/lép pha mat dat, dac biét
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phil hop dé phan biét thyc vat vi chiing lién quan dén qua trinh sinh truong; vi du nhu cay thuong
xanh va cay rung la co thé dé dang tach biét vao mua Dong. Ki thuét dua trén d6i tuong duoc
phat trién tuong dbi gan day hon va chiém lgi thé khi két hop ca thong tin phd véi thong tin
khong gian dé nhodm cac pixel trén anh thanh céc loai I6p phii mat dat khac nhau. Qué trinh nay
bao ham viéc phan loai cac pixel dya trén dic diém quang pho, hinh dang, kién trdc va moi
quan hé khong gian cua ching véi cac pixel xung quanh. Nho vay, ki thuat nay lam giam su
nham Ian gitta c4c loai 16p pha c6 phan xa twong tuy nhau va tranh dwoc sy phan manh khong
gian, mic du n6 doi hoi anh c6 do phan gidi khong gian 16n [7, 8]. Ngoai ra, neu khong co thong
tin vé ba chiéu nay (phd, khong gian va thoi gian), c6 thé xem xét bo sung di liéu nhu do cao,
d6 ddc, hudng phoi hoic thd nhudng, vv. dé xac dinh cac loai 16p phu mat dat quan tam [9].

Nhiéu nghién ctru da str dung dir lidu vé tinh Landsat 8 dé khai thac thong tin khong gian véi
ki thut phan loai dya trén d6i twong nhd d6 phan giai khong gian phu hop [10], [11]. Landsat 8 1a
v¢ tinh do Co quan Hang khong va Vi tru Hoa Ky (NASA) phéng Ién quy dao ¢ d6 cao 705 km.
V¢ tinh Landsat 8 cho phép chup anh trén 11 kénh da pho, da phén giai khong gian, tan suat chup
anh cao. Chung cai thién xac suat chup anh khong bi may che va dugc coi 1a nguén thong tin hiéu
qua dé quan sat bé mat Trai dat. Vi vay, thé hé vé tinh nay mang lai nhiéu loi thé cho viéc lap ban
d6 sir dung dat/lop phi mat dat do do bao phit khu vire duge quan sat rong, thoi gian thu anh lau
dai, chi phi thap hon so voi khao sat mat dat [12]. Hon nira, thuat toan tron anh (fusion) gidp c6
thé ning cao do phan giai khong gian cua tit ca kénh da phd 1én toi 15 m dé ting kha ning sir
dung cac kénh da phé trong tach biét cac ddi twong va cé thé khai thac thong tin khong gian bing
ki thuat phan loai hudng ddi twong va phat hién cac ddi tugng c6 kich thude nho [13].

Bic Giang nam trong doi khi hau nhiét doi 4m gié mua véi dia hinh ndi xen k& cac ving
trung du nén co diéu kién thich hop cho viéc tréng cac loai cdy 1y g& nhu keo, bach dan dé phuc
vu cho nhu ciu cua thi truong. Nho chinh sach giao dit, , giao rung cua nha nudc ma dién tich dat
trong, d6i nai troc dan duoc phi xanh boi rimg san xuat Mot mat, rung trong dem lai hiéu qua
kinh té cao, n6 gitp cho ngudi dan ning cao mirc séng, on dinh cudc sdng. Mt khac, rimg trong
con giup bao vé moi truong tw nhién, giam thiéu x6i mon, sat 16 dét, diéu hoa khi hau, vv. Dién
tich rimg trong ngdy cang mé rong dé dap ing nhu cu ciia ngudi tidu dung ciing nhu mong mudn
tang thém thu nhdp cua nguoi nong dan va bao vé moi truong tu nhién. Tuy nhién, dién tich rung
trong cling c6 nhiing thay doi theo chu ki sinh truong — khai thac gd cua timg loai cdy. Chinh vi
vdy, viéc xdc dinh dién tich rumg trong vira dugc khai thac dé wdc tinh s6 luong cay gidng can
chuén bi trong lai trong vu ké tiép 12 nhu ciu can thiét vi n6 dem lai hiéu qua trong qua trinh trong
— khai thac rimg san xuat. Viéc xac dinh dién tich rimg vira dugc khai thac c6 thé thong qua hién
trang 16p phit mat dat dugc phan loai tir anh vé tinh nhu trong cac nghién ctru cia Shchur
Alexander (2017) [14], hay cta Xulu Sifiso (2020) [15].

Mic du, & Viét Nam da ¢6 cac nghién ctru bién dong rimg bang anh vé tinh nhur cong trinh cta
Nguyén Hai Hoa (2017) [16] hay ctia Nguyén Quang Huy (2021) [17], v.v. nhung c6 rat it nghién
ctru xac dinh dién tich rimg vira khai thac va chua c6 bat ki kiém ké nao vé dién tich dat rimg vira
khai thac nao tai khu vuc sudi Mg, huyén Luc Nam, tinh Bic Giang. Vi vay, thanh 18p ban dd
phéan bd khong gian ciia dat trong vira két thuc khai thac rimg trén lanh thé rong 16n ctia huyén Luc
Nam dé d4nh gi4 kha ning ctia dit liéu Landsat 8 trong viéc phuc vu tréng rimg tr thanh nhiém vu
can thiét. Tir d6, nghién ctru nay dat ra muc tiéu: (a) xac minh kha ning két hop cac kénh phan xa
v6i cac kénh chi s6 phd dé tach dat rimg vira khai thac khoi cac loai sir dung dat/1op phi dét khéc;
(b) x4c dinh dién tich dét rimg vira két thuc khai thac véi dit liéu anh vé tinh Landsat 8 c6 do phan
giai khéng gian trung binh théng qua ki thudt phéan loai anh dwa trén déi twong véi thudt toan
SVMs. Két qua thu duoc s& tao co so tin cdy dé trién khai ké hoach tréng rimg thong qua viéc wéc
tinh s luong cdy gidng cn chuin bj cho vu trong rimg tiép theo. Tir d6, chung c6 thé gitip don vi
chirc néng 1én ké hoach khai thac t6t hon tai nguyén thién nhién tai khu vuc nay.
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2. No¢i dung nghién ctru

2.1. Khu vuc nghién ctru

Khu vyc nghién ctru ¢6 dién tich 50 km? (10 x 5 km), nam trén dia ban cta 4 xi 1a Nghia
Phuong, Cuong Son, Huyén Son va Vo6 Tranh lién ké véi khu du lich sudi Mg, thudc day nui
Huyén Son - Yén Tir cia huyén Luc Nam, tinh Bic Giang. Khu vyc nay ¢é dia hinh cha yéu 1a
d6i nui thap, c6 nhiéu trién nai hinh lugn séng quanh co, d cao trung binh ctia dia hinh khoang
tir 100 — 1000 m v6i su chia cit kha phuc tap. Len 10i xen giita cac day ddi, nui la cac khe, sudi
ubn quanh. Do hudng nghiéng cta dia hinh, ciing véi ddi niii xen k& tao ra cac ving triing thuan
loi dé xay dung ho chtra nuéc.
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Hinh 1. Bin do vi tri tinh Bic Giang va khu vuc nghién ciru

Do nam & vi tri chuyén tiép giita viing néi rimg Dong Bic véi trung du va dong bang Bic
B6 nén khi hau cua khu vuc mang ddy du tinh da dang cta khi hau nhiét déi gié mua phic tap.
Nhiét d6 trung binh nim trén 20°C, lwong mua kha 16n tir 1200 - 1500 mm véi sb thoi gian mua
trén 100 ngay [18] Tong luong bdc hoi trung binh nam 750 - 850 mm. Mua mua trung voi thoi
diém mua Hé nang nong, bat dau tir thang 5 dén thang 10; con miia Pong lanh va kho kéo dai tir
thang 11 dén thang 4 nam sau [19]. Do ché d6 mua theo mua va sy hoat dong cua dai hoi tu nhiét
dé6i 1a nguyén nhan gay mua chinh & ca khu vuc Bac BO noi chung va khu vic nghién ctru noi
riéng. Mua kho it han do lugng bbc hoi thap hon lugng mua, cung voi do 1a sy tich trit nude cua
hé théng song sudi, ao hd va nudc ngdm. D6 4m khong khi trung binh ndm khoang 80% do mua
He thi khu vyc nay chiu anh hudng cua gié mua Bong Nam tur bién théi vao, mua Dong chiu anh
huong ciia gié mia Péng Béc gy ra mua phin do d6 d6 4m trung binh nim tuwong ddi cao [20].

Mit khac, dét dai tai khu vuc nghién ctru lai ¢6 tinh da dang va phure tap, dugc hinh thanh
tir nhidu qua trinh hinh thanh dét v6i nhiéu loai dat khac nhau nhu: dat ddi chua va nghéo dinh
dudng, dét feralit, dat phu sa. Dién tich dét chu yéu 1a dat doi, con dat rudng chi chiém 1 ph?m
nho. Chinh nho céc diéu kién tu nhién nhu vy ma khu vuc nghién ctru ¢ diéu kién thuén loi dé
phat trién nong - 14m nghiép nén dién tich trong cdy an qua va dién tich trong cay lay gd khong
ngung tang 1én trong nhiing ndm vira qua.

2.2. Phwong phap va dir liéu sir dung
2.2.1. Dir liéu
* Anh Landsat 8
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Anh vé tinh Landsat 8 duoc tai vé tir trang web: https:/earthexplorer.usgs.gov/ cia Co quan
Hang khong va Vil tru Hoa Ky. Anh nay da dugc tién xtr 1i & muac 2A, tham chiéu hinh hoc trong
hé toa d6 UTM (WGS84) véi cac tham s6 duoc thé hién trong Bang 1. Tuy nhién, 4nh dugc chon
chyp vao ngay 17/10/2022 khi Iia méi thu hoach, giup ning cao kha nang tach biét la voi cac loai
thue vat khac. Canh anh bi may che phtt mot phan, nhung khu vye nghién ctru khong bi anh huéng.

Vé tinh Landsat 8 cung cap 13 kénh trong dai nhin thay va dai hong ngoai ctia quang phd voi
cac d§ phan giai khong gian khac nhau: lan luot 1a 15 m, 30 m va 10 m (Bang 2). Trong nghién
clru nay, mot s6 kénh gbe duogc khai thac dé tinh toan cac kenh chi sd, phan tich thanh phan chinh
va phén loai c¢6 kiém dinh dé 1ap ban do phéan b cua dét trdng noi rimg san xudt vira khai thac.

Bing 2. Cic dic trung kénh phé Sentinel-2A [21]

M@ ta kénh Bwaéc song (m) | Phan giai ko gian (m)
Kénh 1 — Son khi 0.43-0.45 30
Kénh 2 — Xanh duong 0.45-0.51 30
Kénh 3 — Xanh luc 0.53-0.59 30
Kénh 4 — Do 0.64-0.67 30
Kénh 5 — Can hdng ngoai (NIR) 0.85-0.88 30
Kénh 6 — Hong ngoai song ngin - SWIR1 1.57-1.65 30
Kénh 7 — Hong ngoai séng ngan - SWIR2 2.11-2.29 30
Kénh 8 — Panchromatic 0.50-0.68 15
Kénh 9 — May ti 1.36-1.38 30
Kénh 10 — Hong ngoai nhiét 1 (TIRS) 10.6-11.19 100
Kénh 11 — Hong ngoai nhiét 2 (TIRS) 11.50-12.51 100

* Anh vé tinh c6 d6 phan giai khong gian siéu cao

Google Earth tich hop mot sb loai dir liéu khong gian nhu: anh vé tinh, anh hang khong va
cac 16p dir li¢u thong tin dia li, v.v. Anh vé tinh c6 thé duoc hién thi theo tién trinh thoi gian va
dugc cung cap voi do phan giai khong glan siéu cao < 1,0 m [22]. Anh chup ngay 11/03/2022 duoc
str dung dé chon mau kiém chimg vi gan ngay chup cua anh Landsat 8 va nguoi giai doan co thé dé
dang nhan ra cac vat rimg vira khai thac nho dbi sanh véi hiéu biét thyc té thu nhan khi khao sat.

* Khao sat thyc dia

Hinh 2. (a) dit rung da trﬁng mdi, (b) dit tréng do rung vira thu hoach
Mot dot khao sat thuc dia da dugc thuc hién vao 05/03/2023. Mic du khong phai tit ca cac loai
16p phti chinh trong khu vire déu hién dién trén hién truong vao thoi diém nay nhung dot khao sat
da ho tro trong viéc tham chiéu cac loai 16p pht trén mat dét véi cac d6i tuong trén anh vé tinh. Vi
tri khao sat (Hinh 5) va anh chup mot s6 ddi twong lién quan téi dét rimg san xuit duoc trinh bay
trong Hinh 2.
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2.2.2. Phuong phap
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Hinh 3. Cdc buéc xii li dwoc ap dung trong nghién cizu

Trong viéc 1ap ban dd 16p phi mat dét, c6 ba tiép can chinh: (a) phan loai dya trén gia tri
phan xa phé cua cac thyc thé [23, 24]; (b) phan loai dya trén chi ) phé dé xac dinh mot sb loai sir
dung dat/lép phi mat dat cu thé [25-27]; (c) két hop gia tri phan xa phd va cac chi s6 phd dé cai
thién do chinh xac vé cac 16p phi duoc trich xuat [28, 29].

V6i tiép can thir nhat, mdi thuat toan phan loai anh ¢4 nhimg uu diém va nhuogc diém riéng.
Viéc Iya chon thuét toan pht hop phu thudc vao sb luong miu hudn luyén, sy phan bd cac doi
tuong trén mat dat, d6 phan giai khong gian cia anh vé tinh, kha nang su dung cua phin mém xu
li anh [30]. Tiép can xur li anh thir hai dwa trén ty s6 kénh, thuong dugc tinh toan tir hai kénh tro
1én dudi dang chi sb quang phd [31] va gia tri cua chiung dwoc phan tich dé tim ra ngudng riéng
nham x4c dinh mot loai 16p phu mit dt cu thé hodc ting cudng su khac nhau trong céc loai 16p
phii & phéan biét chung chinh xac hon [32]. Tuy nhién, kénh anh gbc va kénh chi s6 phd thuong
tuong quan voi nhau va do do két qua doi khi khong dang tin cdy [33]. Pé tranh hién tuong do,
tiép can thir ba - két hop cac kénh phan xa va kénh chi s voi ki thuat phan loai huéng déi tuong
sau khi d3 ting cuong do phan giai khong gian dé khai thac thém thong tin khong gian trén anh.

* Cac buoc xur li

Nghién ciru dugc trién khai theo mot sé bude chinh trong Hinh 3.

* Tron anh (fusion)

Dau thu OLI cua vé tinh Landsat 8 chup 8 kénh da phd ¢ dai nhin thiy va can hdng ngoai c6
d6 phan giai khong gian 30 m, 1 kénh toan sac c6 d phan giai khong gian 15 m; trong khi dau thu
TIR chup 2 kénh ¢ hong ngoai nhiét c6 do phan giai khong gian 100 m. D¢ tang cuong kha ning
nhan dang cc di tuong trén mat dat thi mot trong cac giai phap 1a cai thién do phan giai khong
gian. Do d6 cac kénh da pho co do phan giai khong gian 30 m duoc nang 1én 15 m theo kénh toan
sdc nhung gia tri phan xa cua cac kénh gdc duoc bao toan nho thudt toan tron anh (fusion). Thuat
toan nay xay dung mé hinh vé cach thong tin duoc chia sé giita cac kénh anh va thong tin dic
trung cho timg kénh anh. Tiép theo, mé hinh nay duogc 4p vao dé nang do phan giai khong gian 30
m trong khi van giir dugc cac gia tri phan xa cua chiing [34].
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* Tinh toan kénh chi s6 pho

Céc chi sb quang phd duoc st dung rong rii trong nhiéu Gmg dung vién tham vi né cho
phép tao ra cac kénh anh din xudt ma trong d6 gia tri chi s6 cia 1 sd loai 16p phu quan tim
duoc 1am nbi troi va chiém wu thé hon céc loai 16p phit khac. Chi sé phd 1a sy t6 hop cua phan
Xa phé tir hai hay nhiéu bude song, no dugc tinh toan dya trén gié tri phan xa ciia mdot sb kénh
phé cua anh vé tinh. Nghién ctru nay khai thac: Chi sb thuc vat khac biét chuan hoa (NDVI);
Chi s6 nu6c khac biét chuin hoa sira d6i (MNDWI); Chi s phéan biét rimg (FDI); Chi sb dat
tréng stra d6i (MBI). Cong thue tinh dugc thé hién ¢ Bang 3 dudi:

Bdng 3. Cong thee dé tinh chi sé phé

Chi s6 Cong thirc Ap dung vao Sentinel-2 Trich din
NDVI = (NIR-R)/(NIR+R) = (B8-B4)/(B8+B4) [35]
MNDWI = (G-SWIR1)/(G+SWIR1) = (B3-B11)/(B3+B11) [36]
FDI = NIR-(R+G) = B8-(B4+B3) [37]
MBI , (SWIRI-SWIR2-NIR) (B11-B12-B8) [38]

(SWIR1+SWIR2+NIR) T (B11+B12+B8)

Gia tri clia cac pixel trong cac kénh nay dic trung cho mdi loai df}i tuong nho gia tri duge lam nbi
bét so voi cac loai 16p phu khac (Hinh 4). Vi vay chimg dugc két hop vdi kénh anh goc dé thuc
hién phan tich thanh phan chinh trudc khi phan loai.
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Hinh 4. Céc dnh chi sé pho: (a) NDVI; (b) MNDWI; (c) FDI; (d) MBI

* Phan tich thanh phan chinh

Phan tich thanh phéan chinh (PCA) dugc thuc hién trén tit ca kénh sin c6 bao gdm 8 kénh anh
da phd va 4 kénh chi s phd dé giam s6 chiéu cua bo dit liéu. D6 mét ki thuat phd bién dé chuyén
dbi théng tin nham giit lai cac thanh phan quan trong ma van bao toan dwoc cac dic trung co ban
ctia dit liéu trong khi giam thiéu nhiéu va gia tri du thira - nhimg yéu t6 ¢ thé 1am han ché qua trinh
phan biét cac 16p phu mat dat [39-41]. Cac gié tri riéng (eigenvalues) thu dugc cho thiy 9 kénh
thanh phan chinh d4u tién PCi.o trong tong s6 12 kénh chira cac gia tri doc lap. Tiép theo 9 kénh
PC1.9 nay dugc sir dung dé phan doan thanh cac ving dong nhét trong budc phan loai anh.

* Chon mau phan loai

Trude khi tién hanh phéan loai c6 kiém dinh, dua trén anh tb hop mau cua cac kénh thanh phﬁn
chinh dau tién, cac mau huin luyén da dugc xac dinh béng cach chon trén man hinh véi trung binh
200 pixel/mau tuong tmg timg loai 16p phit mét dat. Hinh 5 thé hién mau cua timg loai 16p phu
chinh trong khu vuc nghién ctru theo d6 mau sdc va kién trac cua ting mau biéu thi su khéc biét
cua tung loai 16p pha.

* Huan luyén mau

Sau khi 14y mau phan loai d6i twong, thuat toan huan luyén c6 giam sat s& xem xét tap dir
liéu hun luyén dé xac dinh hodc tim hiéu cac t6 hop bién tdi wu [42]. Muc tiéu 1a tao ra mot mod
hinh duoc huin luyén dé phan loai tt dir liéu con lai bén ngoai tdp mau. Viéc tao ra mo hinh du
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doan co t6t hay khong con phu thude vao do trang khop dir liéu liy miu va dir liéu h}léin luyén
mau. Khi dir liéu trung khép nghia la chiing ¢6 thé xac dinh va phan loai tot cac loai doi tugng.
bat nong nghiép, dat khac bat rirng sau khi khai thac

Pat dan cu va xdy dung =

Hinh 5. Mdu hudn luyén dwoc chen tir té hep mau (PC1-PC2-PC3)
* Phan loai anh SVM

Phan loai anh cho phép thanh 1ap ban do 16p phi mit dat tir anh vé tinh chup tai bat ci thoi diém
nao. Trong nghién ctru nay, phuong phap phén loai dua trén ddi tuong dugc ap dung dé tao ra cac
vung pixel lién tuc va dong nhit véi cac dac diém khong gian va kién tric riéng qua viéc phan
doan anh véi cac théng s6 nhu sau: tham sd ty 1¢ (scale parameter = 2), hinh dang (shap = 0.01),

d6 nén (compactness = 0.05).

Hién nay, thuat toan SVMs duoc thuc hién kha phd bién trong viéc phan loai anh vé tinh dé
lap ban db céc loai sir dung dat/lop phu mat dat ca trong khu vuc d6 thi va khu vuc ngoai &
[43, 44]. Mic du nd d3 duoc phét trién trong khoang 3 thap ki, nhung két qua cua cac nghién
Clru gan day da chimg minh tinh wu viét cia SVMs so véi cac thuat toan phan loai théng dung
khac do kha ning khai quat hoa cac déi trong dwoc quan tm mic du tap mau huin luyén han ché
[45-47]. Mt khac, Paneque-Gaslvez et al. (2013) di ching minh ring thuét toan SVMs vuot
troi trong viéc thanh Iap ban d chinh xéc céc loai I6p phu mat dat trong mot khu vuc nhiét doi
rong lon, khong dong nhét [48].
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Hinh 6. Bin do I6p phii mdt dit khu viee nghién cieu
Bang s6 liéu thong ké cho thiy dién tich dit ring dat 3799 ha (chiém ti 1¢ 64.69% dién tich
khu vuc nghién ciu). Tiép theo d6 1a dién tich dat ndéng nghiép va dat khéac 1a 1465.6 ha (chiém
ti 18 24.69%), dién tich dat dan cu va xay dung 1a 277.1 ha (chiém ti l¢ 4.72%), dién tich mat
nu6e 1a 84 ha (chiém ti 18 nho 1a 1.42%), phan con lai 1a dién tich dét tréng sau khi khai thac
ring c6 246.6 ha (chiém ti 1& 4.2%). Mic du, sé liéu thong ké chi dai dién cho mot pham vi nho
cua huyén Luc Nam, tinh Bic Giang nhung ta ciing thdy rang riing chiém dién tich Ion ¢ khu

58



Sir dung diz liéu vé tinh phuc vu trong ring tai khu viee Susi M, huyén Luc Nam, tinh Bdic Giang

vuc ndy. Hinh 7 dudi day s& gilp d& hinh dung hon vé dién tich cua céc loai 16p pha c6 su
chénh Iéch va ti 1€ che phu rieng cao.

ha

4000 3799
3000
2000
1465.6
1000
277.1 246.6 84
o — —_
Pitdan crva  Dét néng Rimg Pit tréng sau  Mat niréc
xay dymg nghiép va dat khi khai thic

Kkhac

Hinh 7. Dign tich cac nhom lép pha mér dat tai khu veec nghién creu

2.3. Két qua
2.3.1. Kiém chitng

Két qua phan loai anh co thé bi anh hudng boi nhiéu 1i do, ching han nhu phuong phap phan
loai, thuét toan dugc sir dung va loai anh vé tinh. Trong nghién ctru nay, do chinll xdc cua phan
loai SVMs trén anh Landsat 8 ’duqc danh gia doc 1ap dua trén viéc lya chon cac mau kiém chirng
duogc tien hanh tir gidi doan mat thuong dnh Google Earth chup trong cling giai doan (11/03/2022)
dé dinh luong d6 chinh xéc cua phén loai SVMs [49]. MOt dot khao sat thyc dia ciing duoc thyc
hién vao thang 03/2023 @€ doi chiéu két qua phan loai thu dugc véi thuc te.

* Mau kiém chiing

Hinh 8 dudi day la cac yéuﬂté giai doan mét thuong cho anh vé tinh. Theo nguyén tic nay,
cac loai lop phu dugc lay mau kieém chimg trén anh Google Earth theo cac yéu to cu thé:

+ Vi tri

+ Céu triic va hinh dang

+ Sdc va mau

+ Két hop

Hinh 8 trinh bay cac mau kiém ching cho cac loai 16p phu mat dat thu thap tur anh Google
Earth do cac loai 16p phii mat dat co thé duoc nhan dién rd rang thong qua giai doan mat thuong
anh Google Earth nho dd phén giai khong gian cao.

Dat nong nghiép, dit khac Dat rimg sau khi khai thac £
Rurng Dat dan cu va xdy dung
Mat nuoéc

Hinh 8. Mdu kiém chizng ciia cac logi l6p phii duwec chen tir anh Google Earth

Bo dit liéu kiém ching bao gdm 10 mau véi trung binh 200 pixel/mau cho mdi loai 16p phu.

* Panh gia do chinh x4c qua mau kiém ching

B¢ chinh xdc ctia phén loai dugc xem xét qua ma tran sai 1an. Céc thong s6 thong ké cho thay
dd chinh xac tong thé dat 81.38% va h¢ so Kappa dat 0.87 1a mirc cao phu hop theo Wilhelm
Kirch (2008) [50].
2.3.2. Phuc vu cdng tac tréng rimng
* Sy phan bé dét tréng vira khai thac rirng
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Hinh 9. Phén bé ciia dit rirng vira khai thac tai khu vwee Suédi Mé

Sau khi trong duge 5 - 7 nam, tuy thudce vao timg gibng cay cling nhu gid ca trén thi truong
thi nguoi dan sé tién hanh khai thac gb. Hinh 10 cho thay sy phan bd khong gian cua dat rimg vira
khai thac thu duoc tir phén loai 16p phi mat dat. Két qua thu dugc cho phép xac dinh vi tri céac 16
rung trf)ng vira dugc khai thac tai khu vue subi Md, huyén Luc Nam, tinh Bic Giang nam 2022.
Tai thoi diém ngay 17 thang 10 nim 2022 khu vuc nghién ctru co téng dién tich dét tréng sau khi
khai thac rimg la 246.6 ha. Trong khu vuc nghién ctru, dién tich dat trong nay chu yeu tap trung ¢
xa Nghia Phuong, sau d6 den xa V6 Tranh. Ban dd trén ciing giup d& dang woc tinh sb luong cay
con can chudn bj cho vu trdng rimg tiép theo nhu mé ta trén Hinh 9.

* Chuén bj cdy giéng

Quy trinh trdng va khai thac rimg di qua cac cong doan sau: Tao cay gibng — Trong ring
— Cham soc, nudi dudng va bao vé rang — Khai thac reng. Quy trinh nay s& duoc lap di 1ap lai
trong chu ky tlep theo: ctr trong roi khai théc va khai thac xong rdi trong lai. Do d6 viéc chuan
bi cay gidng dé trong lai vao dién tich dét trong vira khai thac rimg c6 ¥ nghia quan trong, quyét
dinh t6i ning suat va chat lugng cua ring trong.

Qua viéc khao sét cac ho trong ring tai khu vuc nghién ctru, nguoi dan cho biét rimg duoc
khai thac lay than gd, sau d6 gdc va canh con sot lai s& duoc dot bo dé 1am sach sau bénh va
ddng thoi lam tiang chat dinh dudng trong dat dé chuan bi cho vu trong rimg méi. Sau khi dét
gdc va canh mét thoi gian (trung binh 13 khoang 1 thang), néu gap thoi tiét tét hoac 1a khi sap
dén mua mua, ngudi dan s& tién hanh trdng rimg dot tiép theo. Thoi gian chuan bi gidng cay
phai tién hanh trude khi tréng ring tir 2 dén 3 thang. Cay con dugc cac don vi tu nhén vom
glong va ban lai cho ba con ndng dan. Vi véy sau mdi vu khai thac rimg, céc don vi ban cay
giong can dy doan dugc dién tich dat trong trong nam lién ké dé udc tinh s6 luong cay con can
thiét cho dot trong rung tiép theo. Viéc udc tinh dugce chinh xac s6 lugng cay glong s€ gilp cho
viéc chuén bi tt s6 lwong cdy giéng can uwom, ciing nhu chat lugng cdy giéng tét dé tranh viéc
chuan bi thiéu hoac thira gay lang phi.

Theo két qua kiém dém trén thuc dia tai 1 6 tiéu chuan co kich thudc 15%15 m twong dwong
véi dién tich 225 m?2 thi s6 lugng 64 cay, khoang cach giira cac cdy khoang 2 m. Tuy nhién day
1a con sb tuwong d6i vi phu thudc théi quen canh tac cua tirng ho gia dinh ma khoang céch gitra
céc cay trong khac nhau. Khoang cach cé thé day hon hodc thua hon nhung dao dong tir 1.5 m
dén 2 m. Tai thoi diém chup anh (ngay 17/10/2022), dién tich dét trong sau khi khai thac rung
tinh dwoc trong pham vi khu vuc nghién cau la 246.6 ha. Dién tich nay can khoang 70144 cay
gidng. Gia thanh cay glong dao dong tir 800 ddng dén 2000 ddng tuy thugc vao cac glong cay,
nhung loai cay trong chi yéu & déy la keo va bach dan, v.v... thi s6 tién ma nguoi dan can chi
tra cho s cay giong néu trén sé& thay doi trong khoang tir 56 tri¢u dén 140 triéu dong.
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3. Két luan

Nghién ctru nay cho thay viéc két hop cac kénh anh géc va kénh chi s phd, cing vai phan
tich thanh phan chinh dé loai bo nhiéu trong di liéu da tao thuan lgi dé tach dat trong sau khai
thac ring ra khoi cac loai lop phu miat dat khac va qua do tinh duoc dién tich caa né. Thuat toan
tron anh (fusion) gitp nang cao do phan giai khdng gian cua cac kénh anh da phé cua vé tinh
Landsat 8 nham b6 sung thong tin khong gian trong phan loai hudng dbi tuong véi thuat toan
SVMs. Vige kiém chung két qua phan loai véi mau nhan dugc bang giai doan mat thuong trén
anh Google Earth chup cung giai doan cho do chinh xac téng thé 81.38% va h¢ sé Kappa dat
0.87. Tu d6 chirng minh céch tlep cén nay xac dinh chinh xac di¢n tich dat tréng 246.6 ha sau
khai thac rimg vao nam 2022 va s6 luong 70144 cay con can thiét cho vu tréng ring tiép theo.

Viéc st dung anh vé tinh Landsat 8 cho két qua con ton tai sai s6. Tuy nhién, so Vi
Landsat 8 thi anh Sentinel 2 v4i d6 phan giai 10 m ¢6 nhiéu vu diém va thuan loi hon trong qua
trinh phan loai theo hudéng ddi twong dé c6 the xac dinh hinh dang, cau tric, dic diém khong
gian cua cac nhom dbi twong. Vi thé viéc sir dung anh Sentinel 2 cho nghién ctru tuong tu can
dugc thu nghiém dé nang cao do chinh xac vi cay gidng vo cuing quan trong voi nguoi nong
dan. Viéc c6 thé wdc tinh sb lwong cdy gidng va ciing nhu tai chinh can chuan bi dé mua cay
glong cho vu trong ring tiép theo s& gitp don vi wom ciy khong gap phai tinh trang bi dong
thiéu vén, thiéu giong, ciing nhu tranh tinh trang viéc lang phi cay giéng vai sé lugng lén.
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ABSTRACT
Using Landsat satellite imagery to deploy the reforestation
at Suoi Mo, Luc Nam district, Bac Giang province

Dang Vu Khac
Geography Faculty, Hanoi National University of Education
Bac Giang is a mountainous province with suitable conditions for the cultivation and
development of timber such as acacia, eucalyptus for the needs of market. However, the planted
forest area itself also changes according to the growth-logging cycle of each tree species.
Therefore, it is necessary to determine the newly harvested forest area for estimating the number
of seedlings that must be prepared for replanting in this area in order to optimize the process of
planting and exploiting production forests. This study applied several image processing
algorithms to increase the accuracy of land covers classification. Bare soil after timber
harvesting has been separated from other types of land cover by object-based image
classification approach with Support Vector Machines (SVMs) algorithm due to its efficiency
and flexibility. The obtained map shows that the area of bare soil after harvesting is 246.6 ha in
2022 corresponding to the number of seedlings needed of 70144 for the new planting season.
The validation is done by comparison with classification results using independent samples
selected through visual interpretation from high resolution Google Earth image captured during
similar period. The confusion matrix shows an adequate confidence with the overall accuracy of
81.38% and a Kappa coefficient of 0.87. Such results can help local authorities propose
appropriate solutions and policies for the development of forest resources and socio-economic

development in a more harmonious manner in this mountainous area.

Keywords: reforestation, baresoil, Landsat-8, spectral indices, object-based classification,
SVM.
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