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Tém tat. Danh giad do che phti bé mit 1a cong viéc hét stic quan trong, déc biét 1a dd che phu ring, gitp
quan ly va xay dung k&' hoach bao vé va phat trién riing hiéu qua hon. Trong nghién cttu nay, chung t6i st
dung nguén anh vién tham Landsat 5, 8 trong thang 4 ctia cdc nam 1991, 2016 va 2022 d€ danh gid méi twong
quan gitta hién trang rieng va chi s6 NDVI va tién hanh kiém ching nggu nhién 4.911 diém trén ban do6 hién
trang rimg ndm 2016. K&t qua cho thay méi twong quan gitta hién trang ctia dat tréng, dat trong c6 cay gob
rai rac, ring trong, ring tu nhién thong qua trix lwong gd va chi s6 NDVI la tuong d&i manh, thé hién qua
phuong trinh twong quan: MaHTR =1/(1,851 - 1,936 x NDVI2016) véi R? = 67,4% O p < 0,05. Két qua tir nam
1991 dén nam 2022 cho thdy hién trang ring tai khu vuc nghién ctu ¢ chi s6 NDVI ting & nhiing ving

rimg tw nhién va thap cac khu vuc gn dan cu, hé thong giao thong va thuy dién.
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Abstract. Assessment of the vegetation cover, particularly the forest cover, is crucial for effectively
managing and building forest development and protection plans. In this study, we used Landsat - 5, 8

satellite images in April of 1991, 2016, and 2022 to evaluate the correlation between forest status and the
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Normalized Difference Vegetation Index (NDVI) and randomly verified 4,911 points on the map of forest
status in 2016. The results show a relatively strong correlation between the bare land, bushland, plantation
forest, natural forest and the NDVI with the following correlation MaHTR = 1/(1.851 — 1.936 x NDVI2016),
with R?being 67.4% and p <0.05. The results obtained in 1991-2022 indicate that the forest status in the study
sites had an NDVI increase for the natural forests with a low NDVIin the regions close to villages, transport

systems, and hydropower stations.

Keywords: forest status, vegetation Index, NDVI, A Luoi

1 Pit van dé

Tai nguyén ritng la mot loai tai nguyén vo cung quan trong doi véi sy song cuia con nguoi.
Cong tac theo doi va danh gia tai nguyén rung la rat can thiét [1-3]. Cong tac danh gia, theo doi
tai nguyén rirng ¢ Viét Nam theo ting giai doan va hang nam thong qua cong tac kiém ké riing,
theo ddi dién biéh riig duoc thuc hién hing ndm va dinh ky, nhung tinh déng bo vé quy dinh
hién trang rung khac nhau; vi vay, cong tac so sanh danh gia hién trang ring anh huong dén

cong tac quan ly [4].

Trong thoi gian gan day, cong tac kiém ké ring ctia Viét Nam da 4p dung nhiéu tiing dung
cong nghé. Dic biét, tng dung anh vién tham két hop véi diéu tra mau 6 thuc dia gitup chat luong
danh gia hién trang rirng tai cac thoi diém kiém ké ciing nhu theo ddi dién bién tai nguyén riing
ngay cang tot hon [5-7]. Tuy nhién, van can cd cai tién trong tuong lai d€ cong tac kiém ké rimng
duoc tot hon va c¢6 nhitng dw doan phat trién rirng phuc vu cong tac quan ly va phat trién ring

[6].

Cé nhiéu chi s6'lién quan dén thuc vat, d6 che phu cta rieng nhu chi s6 thuc vat diéu chinh
dat toi wu (OSAVI - Optimized soil adjusted vegetation index), chi s& thuc vat khac biét chuan
hoa (NDVI - Normalized Difference Vegetation Index) va chi s6 thuc vat ty 1€ (RVI — Ratio
Vegetation Index). Tuy nhién, diéu rat quan trong la xac dinh chi s& nao c6 thé€ déng vai tro la
thude do mirc d twong quan vdéi d6i tuong nghién ctru [8]. Do vay, viéc xac dinh mdi quan hé
gitra chi s& thuc vat khac biét chuan hoa (NDVI), sau day goi la chi s6 NDVI, va hién trang tai
nguyén rirng gitp cong tac danh gia hién trang rirng duwoc khach quan va hiéu qua hon [9, 10].

Tai tinh Thtra Thién Hué' da c6 mot s6 nghién cttu danh gid hién trang ritng tng dung cong
nghé anh vién tham bang phuong phap cht yéu la phan loai hién trang bang cac mau thuc dia
[11-13]. Nghién cttu nay duoc thuc hién tai huyén A Ludi, tinh Thira Thién Hué, nhim d4nh gia
su thay d6i tai nguyén rimg bang chi s§ NDVI trong giai doan 1991-2022.
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2 Dia diém va phwong phap
2.1 PDia diém nghién cttu

A Ludi la mét huyén mién nui ctia tinh Thira Thién Hué, noi c6 dién tich tw nhién 16n nhat
tinh (khoang 114.850 ha) vdi d¢ che phu rting hon 75% [14]. Huyén A Ludi c6 toa do 16°00'-
16°16’30” vi d0 bc va 107°00'-107°30" kinh do dong véi dia hinh d6i nai doc, khi hau chuyén
tiép gifta mién Bac va mién Nam, gitta Dong va Tay Truong Son; dong thoi 1a luu viee dau nguon
ctia hé thong Song Bo va Song Huong chay qua viing dong bang trude khi d6 ra Bién Dong. Vi
ddc diém tw nhién nay, A Lwdi c6 dién tich dat 1am nghiép 102.951,86 ha, trong d6 ring ty nhién
75.535,44 ha, ring trong 14.202,96 ha, dat trong co6 cay gS rai rac 7.461,34 ha va dat trong 5.752,12
ha [15]. Tai nguyén rung tai huyén A Lwdi c6 vai tro quan trong trong phat trién kinh té, moi

truong va xa hoi an ninh quéc phong ctia tinh Thira Thién Hué.

2.2 Phwong phap
Thu thap théng tin

- Dir liéu khong gian: Thu thap s6 liéu thit cap vé ban do kiém ké rirng nam 2016, cac loai
ban d6 hién trang st dung dat gom dat nong nghiép, dat mat nudc, dat cong trinh, va dat trong;

dat trong cé cay go rai rac; ring trong va ring tu nhién dé€ giai thich két qua mat rung.

— Dt liéu thudc tinh: Ttr ban d6 hién trang ritng ndm 2016, ching toi tién hanh tich hop
4.911 diém mau kiém chiing ngau nhién tir ban d6 hién trang kiém ké rirng nam 2016 (Bang 1),
gom 16p dat trong, 16p dat trong c6 cay gd rai rac, 1op ring trong va lop rimg tu nhién. S6 mau

diém kiém chiing duoc tinh theo céng thic (1).

Hinh 1. So d6 vi tri nghién cttu huyén A Ludi, tinh Thira Thién Hué&
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n = (3.i=1(Wi x Si)/S0)2 M

trong d6 n la s6 mAu diém kiém chiing 16p thit ;; Wi la ty 1€ dién tich dwgc anh xa cua 16p i; Sila

d6 léch chudn cta tang thi i; So 1a d6 1éch chuédn ky vong ctia d6 chinh xac tong thé.

Vién tham va GIS

Nghién ctru nay stt dung ngudn anh vién thdm Landsat 5, 8 ctia cic nam 1991, 2016 va 2022
va stt dung phan mém QGIS 3.20 dé tinh chi s6 NDVI. Thong tin cac anh vién tham Landsat 1991
va Landsat 2022 str dung d€ phan tich chi s6 NDVI duoc trinh bay ¢ Bang 2.

Tinh toan chi s6 thuc vat

Chi s6 NDVI la thudc do ctia su khac biét trong phan xa gitta cac budc song dao dong
nham nh&n manh viing thuc vat pht trén anh [17]. Chi s6 NDVI duoc ap dung theo cong thitc
NDVI = (NIR - Red)/(NIR + Red), trong d6 NIR 1a gia tri btic xa ctia budc séng can hong ngoai

(near infrared) va Red la kénh d¢6 cé gid tri btrc xa cia budc séng nhin thay (visible).

Anh vién thdm Landsat ndm 1991, 2016 va 2022 duoc thu thap trong cing Thang Tw d&
giam sy khac biét vé chi s6 thuc vat. Sau d6, chung téi tich hop cac chi sd thue vat dé vao 4.911

diém dwoc chon nggu nhién trén ban d6 hién trang rirng ndm 2016. Tiép dén, ching t6i phan tich

Bang 1. S8 luong diém mau kiém chiing theo ban d6 hién trang kiém ké riing nam 2016

Hién trang ring (16p thit 1) Dién tich (ha) Wi Si Wi x Si n
Dat trong 5.752,12 0,0559 0,1 0,00559 751
Dat trong c6 cay gb rai rac 7.461,34 0,0725 0,1 0,00725 792
Rung trong 14.202,96 0,138 0,2 0,0276 953
Rung ty nhién 75.535,44 0,7337 0,9 0,66033 2.415
Tong 102.951,86 1,0001 0,70077 4911

Béng 2. Thong tin anh vién tham stt dung phan tich chi s§ NDVI nam 1991, 2016 va 2022

Thoéng tin Nam 1991 Nam 2016 Nam 2022
Thoi gian chup 12/4/1991 16/4/2016 09/4/2022
Ty lé may, % 8 5 1
https://glovis.usgs.gov/ https://glovis.usgs.gov/ https://glovis.usgs.gov/
Nguén s6 liéu LTO5_L1TP_125049_1991  LCO08_L1TP_125049 2016  LC09_L1TP_125049_2022
0412 0416 0409
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moi tuong quan gitta cdc mo hinh chi s& thyc vat va hién trang, gom dat trong, dat trong c6 cay
g0 rai réc, riing trong va rirng tw nhién va chon ra mo hinh chi s8 thyee vat t6i wu nhat va so sanh
chi s8 thuc vat gitta ndm 1991 va ndm 2022 bang cong thirc: NDVI19912022 = NDVI2022 -
NDVI1991, trong d6 NDVI1991 va NDVI2022 la chi s6 thuc vat dugc tinh tir anh vién tham
Landsat 1991 va Landsat 2022. Tién trinh phan tich dwoc trinh bay ¢ Hinh 2.

Xw ly s6 lidu

So liéu duoc xtr ly trén phan mém Excel 2016 va phan mém Stagraphic v.18 véi cac phuong
trinh tuong quan gitra hién trang ritng va chi s6 NDVI.

3 Kétqua
3.1 Panh gia chi sd thuc vat khac biét chudn hoa bang cic mé hinh twong quan

Két qua nghién ctru cho thay 22/27 phuong trinh c6 m6i twong quan dé€ danh gia hién trang
ring béng chi s6 NDVI. Chi s6 NDVI cta cac nam 1991, 2016 va 2022 dwgc xac dinh dé€ tich hop
vao 4.911 diém lya chon ngau nhién tir hé thong ban dd hién trang rtmg ndm 2016. K&t qua phan

tich cac mé hinh twong quan hién trang ritng véi chi s6 NDVI dugc trinh bay ¢ Bang 3.

Anh vién thdm Chi s6 NDVI cdc nam II
Ladsat cdc nam 1991, 1991, 2016, 2022

Chon ngau nhién 4.911

diém trén vung nghién
cu Tich hop dix liéu Phan tich moi twong
NDVI, cap nhat di quan gitta hién trang
liéu hién trang vao hé rieng nam 2016 va
thong 4.911 diém NDVI

Hinh 2. Khung logic thyec hién nghién cttu
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Bang 3. So sanh cach m6 hinh twong quan hién trang ring voi chi s6 NDVI

Stt M6 hinh Heé s6 twong quan R2 (%)
1 MaHTR = 1/(1,85095 — 1,93634 x NDVI2016) -0,8210 67,4
2 MaHTR = exp(-0,560971 + 2,84282 x NDVI2016"2) 0,8166 66,68
3 MaHTR = 1/(2,99152 - 3,00555 x sqrt(NDVI2016)) -0,8095 65,53
4 MaHTR = exp(-1,63551 + 3,61725 x NDVI2016) 0,8046 64,73
5 MaHTR = (0,573368 + 2,06521 x NDVI2016"2)"2 0,8024 64,39
6 MaHTR = 1/(0,0520596 — 1,13749 = In(NDVI2016)) -0,7923 62,78
7 MaHTR = exp(-3,75947 + 5,6069 x sqrt(NDVI2016)) 0,7923 62,77
8 MaHTR = (-0,204307 + 2,62393 x NDVI2016)"2 0,7895 62,32
9 MaHTR =-0,345064 + 6,23824 x NDVI2016"2 0,7852 61,65
10 MaHTR = exp(1,72327 + 2,11901 x In(NDVI2016)) 0,7744 59,96
11 MaHTR = -2,68531 + 7,91434 x NDVI2016 0,7714 59,51
12 MaHTR = (2,23145 + 1,53472 x In(NDVI12016))"2 0,7586 57,55
13 MaHTR =-7,31599 + 12,2487 x sqrt(NDVI2016) 0,7585 57,52
14 MaHTR = sqrt(-6,30818 + 31,5648 x NDVI2016"2) 0,7491 56.12
15 MaHTR =4,65935 + 4,62177 x In(NDVI2016) 0,7401 54,77
16 MaHTR = sqrt(-18,0687 + 39,9393 x NDVI2016) 0,7340 53,88
17 MaHTR = sqrt(—41,3612 + 61,7251 x sqrt(NDVI2016)) 0,7207 51,94
18 MaHTR = exp(2,59766 — 1,09255/NDVI2016) -0,7154 51,18
19 MaHTR = sqrt(18,9765 + 23,2561 x In(NDVI2016)) 0,7022 49,31
20 MaHTR = (2,86294 — 0,789964/NDVI12016)"2 -0,6997 48,95
21 MaHTR = 6,55558 — 2,37491/NDVI2016 -0,6814 46.43
22 MaHTR = sqrt(28,4666 — 11,9124/NDVI2016) -0,6445 41,53

Trong 22 md hinh twong quan thi két qua dénh gid hién trang rimng bang chi s§ NDVI &
phuong trinh d6i tng binh phuong, Y = sqrt(a + b/X), ¢6 mdi twong quan thap nhat
(-0,6445), v6i R? = 41,53%. Nguoc lai, phwong trinh twong quan doi tng, Y =1/(a + b x X), c6 mtc
y nghia 16n nhat (-0,8210), v6i R? = 67,4%. Day la m6 hinh tuong quan t6t nhat, nén chiung toi
chon mo hinh nay dé€ danh gia méi twong quan gitta hién trang rteng nam 2016 va chi s6 NDVL
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3.2  Mikc do twong quan giita hién trang rirng véi chi sd thwce vat khac biét chudn hoa

Dua trén két qua xac dinh moi tuwong quan gitta hién trang rirng ndm 2016 va chi s6 NDVI
duoc xac dinh véi R2 = 67,4% (Bang 3) voi phuong trinh twong quan ddi tng, Y =1/(a +b x X), d€
phan tich m6i twong quan gitta hién trang ring véi chi s6 NDVI, chung t6i thu dugc phuong
trinh twong quan

MaHTR = 1/(1,85095 - 1,93634 x NDVI2016)

trong d6 MaHTR 1a hién trang rirng ndm 2016; NDVI2016 1a chi s6 NDVI trich xuét tir anh vé tinh
Landsat 8 nam 2016.

S6 liéu so sanh gitta nam 1991 va ndm 2022 (Bang 4) cho thdy chi s6 NDVI trung binh tang
1én (ttr 0,74 1én 0,78); chi s6 NDVI ctia nam 1991 bién dong trong khoang tir —0,06029 dén 0,85714
va nam 2022 bién ddng tir —0,35388 dén 0,89556; khoang bién dong & nam 1991 (0,91743) la nho
hon khoang bién dong ndm 2022 (1,24944).

Két qua ¢ biéu d6 (Hinh 3) cho thay chi s6 NDVI gitta nam 1991 va nam 2022 c6 d¢ léch
dinh tai hai thoi diém. Nam 1991 ¢6 dinh cta chi s6 NDVI cao hon nam 2022, ching té d6 1éch
dinh ctia ndm 1991 thap hon ctia ndm 2022. Piéu nay cho thay rang nhiing loai ritng c6 chi sd
NDVI trung binh ctia nam 1991 la cao hon nam 2022.

3.3  Thay d4i hién trang rirng qua cac thoi ky

Két qua nghién cttu vé su thay doi chi s6 NDVI gitta ndm 1991 va nam 2022 cho thdy dién
tich ring khong c6 thay doi vé chi s6 thuce vat chiém 81%; khu vuc ¢6 chi s6 NDVI tang l1én chiém
12% va 7% dién tich c6 chi s6 NDVI giam (Bang 5). Két qua cho thay dién tich riing giam chi s&
NDVI trong giai doan nay nho hon so vdi dién tich tang.

Bang 4. Két qua so sanh cac chi s& ctia chi s6 NDVI nam 1991 va nam 2022

Cac chi s8 NDVI1991 NDVI2022

S0 diém khao sét 4551 4551
Trung binh 0,745541 0,783838
Do 1éch chuan 0,0839774 0,119469
Coeff thay d6i 11,264% 15,2415%
Nho nhat -0,06029 —0,35388
Lén nhat 0,85714 0,89556
Khoang bién déng 0,91743 1,24944
Stnd. d0 léch -95,8579 -109,503
Stnd. d6 nhon 25,982 298,077
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Hinh 3. Biéu d6 so sanh chi s6 NDVI binh quan ndm 1991 va ndm 2022

Bang 5. Téng hop so sanh chi s6 NDVI ndm 1991 va 2022

Mitc do Dién tich (ha) Ty 18 (%)
Giam 8.519,22 7
Khong thay doi 91.993,51 81
Tang 14.337,37 12
Téng 114.850,1 100

Ban do6 trén Hinh 4 cho thay cac khu vuec tai nguyén ring bi suy giam chu yéu la ho thuy
dién va cong trinh giao thong. Trong khi d6, dién tich ring tang chu yéu ¢ cac khu vuc gan dan
cw, ring trong va ring tie nhién cach xa hé thong giao thong va dan cu. Theo nghién cttu cua
Martinuzzi va cs. vé xay dung ban dd sinh canh s6ng ctia rizng kho nhiét déi bang cach tich hop
anh Landsat NDVI, Ikonos va thong tin dia hinh ¢ dao Caribe ctia Mona cho thay viéc xay dung
ban d6 che phu dat va kha nang dong nhat co so dir liéu ctia hé toa d9 qua cac thoi ky, danh gia
va so sanh hién trang ring trong qua khit gap rat nhiéu khoé khan [18]. Vi vay, viéc xac dinh moi
twong quan gitta hién trang ritng va chi s6 NDVI gitup cdng tac phan tich, so sanh va danh gia
hién trang ring gitta cac giai doan thuén tién va khoa hoc hon.

Qua két qua nghién cttu, c thé thay rang mdi twong quan gitta hién trang rirng va chi s&
NDVI trich xuat tir anh vién tham Landsat c6 thé ap dung vao viéc theo ddi hién trang ring la
phu hop. Nghién ctru da chi ra moi twong quan tot gitta hién trang ring va chi s6 NDVI va giap

phat hién nhiing thay déi vé d6 che phu, twong dong véi nghién cteu ctia Malik va cs. trong
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I Huyén ALuGi
So sénh chi s6 NDVI gilra nam 1991 va 2022
B Giam .
Khéng thay déi " 10 km
B Téng 3

—

Hinh 4. Ban d6 so sanh chi s6 NDVI gitta nam 1991 va nam 2022

nghién ctru moi quan hé gitta LST, NDBI va NDVI, st dung di liéu Landsat-8 ¢ luu vuc song
Kandaihimmat, Hoshangabad, An Db [19].

4  Kétluan

Nghién cttu cho thdy m&i quan hé teong d&i manh duoc thé hién bang phuong trinh twong
quan MaHTR = 1/(1,85095 — 1,93634 x NDVI2016), v6i R? = 67,4%, gitta hién trang riing va chi s&
NDVTI trich xuat tir hinh anh vién tham. Két qua gitp viéc phan loai hién trang rtng dua trén dir
liéu anh vién tham chinh x4c hon. Diéu nay gitip ddnh gia nhitng thay d6i hién trang riing trong
cac giai doan moét cach thuan loi, khach quan va hiéu qua hon; dac biét la triedc nhitng nam 2000
khi cac van dé con ton tai trong quy dinh vé phan loai ring va sy thiéu dong b ctia hé toa d¢ dia
ly trong quan ly rirng gitta cac thoi ky.

Chi s6 NDVI ctia nam 1991 va 2022 cho thay su khac nhau vé€ hién trang rirng. Nhitng khu
viee ¢6 chi s6 NDVI giam chu yéu la ho thuy dién va cdng trinh giao thong; nhing khu viee c6 chi
s0 NDVI tang chu yéu la khu vuc gan khu dan cw, ritng trong va ritng ty nhién cach xa hé thong
giao thong va khu dan cu. So sanh chi s6 NDVI gitra ndm 1991 va ndm 2022 cho thdy dién tich
ring ¢6 chi s6 NDVI cao tang dan, nhung dién tich rirng c6 chi s6 NDVI thap lai giam. Diéu nay
cho thdy su bién dong cua hién trang riing tai dia ban nghién cttu trong giai doan 1991 dén 2022

6 lién quan dén chi s6 thuc vat khéc biét chuan hoa.
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Loi cam on
D¢ hoan thanh nghién cttu nay, nhém tac gia xin cam on Dy an “Péanh gia ban chat ctua
qua trinh chuyén ddi ring ¢ Viét Nam, dich vu sinh thai va kha nang phuc hoi sinh thai xa hoi
trong cac canh quan rirtng dwegc quan ly tai dia phwong” (FTViet) gitta Dai hoc Lausanne (UNIL)
— Thuy Si va Trueong Dai hoc Nong Lam, Dai hoc Hué, da tai tro nguon kinh phi trong giai doan
2020-2022.
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