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TOM TAT

Tam that bac (Panax notoginseng) 1a loai cay duoc liéu quy c6 ngudn goc tir viung nui phia Bac
ctia Viét Nam. Y hoc phuong Pong stt dung Tam that bac nhu 1a bai thudc hé tro diéu tri nhiéu
van dé khac nhau, ttr cai thién tudn hoan mau dén gidm stress va h tro tim mach. Tuy nhién, cay
Tam that bac khong c6 nhiéu trong tu nhién. Vi vay, nghién cttu da tng dung cong nghé GIS sd,
vién tham tich hop ting dung machine learning va st dung NDVI (Chi s6 thuc vat khac biét chuin
héa) dé phan loai anh vé tinh Sentinel-2 nhim xac dinh cac ving c6 kha niang phan bé cay Tam
that bac, tir d6 phat trién vung trong Tam that bic & ving mién nui phia Bac Viet Nam. Két qua
nghién ctru cho thiy, Tam that bac phan bé rong rai & cac huyén Van Ban, Bat Xat, tinh Lao Cai
va nhiéu huyén mién nui cao cia tinh Ha Giang, Cao Bang véi do chinh xac tong thé 1a 89,2%,
thong ke Kappa voi thuat toan Random Forest téng thé dat 0,93%.

T khoa: Cong nghé s6 GIS, NDVI, Tam that bac, vién tham, vung nui phia Bic Viét Nam.

1. DAT VAN BE

Tam that bac (Panax notoginseng) 1 loai cay
duoc liéu quy c6 nguon goc tir viing nui phia Bac
ctia Viét Nam va mot s6 khu vuc & Trung Qudc,
Pong Nam A. Tam thit bic c6 didu kién sinh
trudng va phat trién tot & nhitng ving c6 khi hau
mat, tham chi lanh, cay wa bong ram, dat 4m mau
m& nén thuong duoc trong dudi cac tan 14 cta cay
khac trong cac khu ring nguyén sinh hoic rimg
tai sinh. Voi sy phat trién cham, cay can tir 3 - 7
niam moéi c6 thé thu hoach, phan duoc st dung chii
yéu gom nu hoa, ré va ré ca [1 - 3]. Tai ving nui
phia Bac Viét Nam, Tam that bac c6 vai tro quan
trong trong doi song nguoi dan. Cay Tam that bac
duoc tim thay moc tw nhién & viing nui cao voi do
cao tir 800 - 2.000 m so voi muc nudc bién, dién
hinh & tinh Lao Cai, Ha Giang, Cao Bing, Lang
Son [4 - 6].
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Ca Tam that bac chtra nhiéu hoat chat quy
nhu: Saponin, alkaloid, flavonoid va axit amin, la
nhitng yéu t6 quan trong giup cai thién stic khoe
[7 - 9]. Y hoc phuong Dong da st dung Tam that
bac dé hd tro diéu tri nhiéu van dé khac nhau, ti
cai thién tuan hoan mau dén giadm stress va ho tro
tim mach. Dong thoi, nhiéu nghién ctru khoa hoc
ciing chi ra rang, cay Tam that bic cé thé cé tac
dung khang ung thu, ting cuong hé mién dich,
giam cholesterol, ha huyét 4p va nhiéu cong dung
khac [10, 11].

Da co6 nhiéu nghién cttu duoc thuc hién nhim
phat trién, bao ton loai cay duoc liéu quy nay tai
Viét Nam. Tai tinh Quang Ngai, da c6 nghién ctu
danh gia muc do sinh truong, phat trién cay Tam
that bac véi phuong thic canh tac khac nhau (dudi
gian che, trong vuon ho, dudi tan rimg) & mot so
huyén mién nui ctia tinh [3]. Huyén Muong Te, tinh
Lai Chau thu thap bé sung nguon gien Tam that
hoang tir Sapa dé gay trong va phat trién trong vuon
ho va dudi tan rimg [6]. Tinh Lao Cai nghién ctiu
kha nang nhan giéng bang hat va sinh trudéng cay
Tam that bac giai doan vuon vom tai huyen Si Ma
Cai, Muong Khuong [5]. Mot s6 cac nghién cttu chi
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tap trung vao viéc nhan giong, theo doi sinh trudng
ctia cay Tam that bic tai cac diém vuon trong ma
chua nghién cttu vé viéc phat trién ving trong Tam
that béc.

Viéc timg dung cong nghe GIS, vién tham dé
nghién ctru xac dinh khu vice phat trién viing trong
cac loai cay trong do6 c6 cay duoc lieu da duoc hién
tai nhiéu quoc gia trén thé giéi. Nghién ctu cta
Ceballos-Silva va Lopez-Blanco (2003) [12] vé tng
dung GIS va AHP xac dinh khu vuc thich nghi cho
san xuat ngd va khoai tdy & mién trung Mexico;
Hamzeh va cs (2014) st dung GIS va két hop fuzzy
AHP trong GIS dé danh gia thich hop cho cay laa
mach tai ving Tay Nam Iran [13]; Kang va cs
(2016) [14] két hop GIS va geo-temperature (gT)
dé xac dinh cac dia diém thich hop dé trong nhan
sam nui. Tuy nhién, viec tng dung GIS dé phat
trién vung tréng tai Viet Nam chua duoc thuc hién
cho cac cay duoc lieu. Do vay, nghién ctu tng dung
cong ngheé so GIS, vién tham x4c dinh ving c6 kha

ning xuat hién cay Tam that bac (Panax
notoginseng) cho viung nui phia Bic Viet Nam 1a
mot nhiém vu quan trong trong viéc khoanh vung
phat trién cay Tam that bac.

2. PHUDNG PHAP NGHIEN CUU

2.1. Phan loai 4nh vé tinh Sentinel-2

Buoc 1: Thu thap anh vé tinh Sentinel-2.

Anh vé tinh Sentinel-2 dugc thu thap théng
qua cac thong s6 (Variable mapped: Land
use/land cover in 2022, Source Data Coordinate
System: Universal Transverse Mercator (UTM)
WGS84, Service Coordinate System: Web
Mercator Auxiliary Sphere WGS84 (EPSG:3857),
Extent: Global, Source imagery: Sentinel-2 L2A,
Cell Size: 10-meters, Type: Thematic, Attribution:
Esri, Impact Observatory and Microsoft).

Thoi gian 14y anh vé tinh Sentinel-2: Thang 7 -
8/2023.

Thuat toan 14y anh: Chon do pht 20%.

// Load a Sentinel image.

Var START_DATE = ee.Data (‘2023-07-01")
Var START_DATE = ee.Date (‘2023-08-31")
Var MAX_CLOUD_PROBABILITY = 20

sau:
// Chon khu vuc nghién cttu

Var provinceNamel = ‘Lao Cai’;
Var provinceName2 = ‘Ha Giang’;

Var provinceName3 = ‘Cao Bang’;

// Hién thi khu vuc nghién cttu

Map.centerObject (region,8);

Khu vuc 1ay anh Sentinel-2: Khu vuyc tinh Lao Cai, Ha Giang, Cao Bing theo thuat toan

Var regionl = bound_vn filter (ee.Filter(ee.Filter.eq(VARNAME_1’ provinceNamel)));
Var region2 = bound_vn filter (ee.Filter(ee.Filter.eq(VARNAME_1’ provinceName2)));
Var region3 = bound_vn filter (ee.Filter(ee.Filter.eq(VARNAME_1’ provinceName3)));

Var region = regionl.merge (region2) .merge (region3);

Map.addLayer (region, {color: ‘red’, fillColor: ‘00000000’}, ‘Study Area’, false);

Buoc 2: Loc danh.

Anh Sentinel-2 duoc tién hanh loc may trén
anh va loc theo thoi gian va khéng gian. Thuat
toan loc anh nhu sau:
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Function maskS2clouds(image) {
Var qga = image.select (‘QA60’);

Var cloudBitMask = 1 <<10;
Var cirrusBitMask = 1 <<11;

Return image.updateMask (mask);

}

///Function to mask clouds using the Sentinel-2 QA band

// Bits 10 and 11 are clouds and cirrus, respectively.

//Both flags should be set to zero, indicating clear conditions
Var mask = qa.bitwiseAnd (cloudBitMask). eq(0)
.and (qa.bitwiseAnd (cirrusBitMask). eq(0));

Buoc 3: Phan loai Anh Vé tinh.

Dt liéu anh vé tinh Sentinel-2 duoc phan loai
dua trén thuat toan Cay ngau nhién (Random
Forest) [15], khoanh viing so bo cac khu vuc co
tiém nang cay Tam that bac theo thuat toan sau:

Var Sample=Forest.merge (NonForest);

Trong d9, cac mau duoc tao trén Google Earth
Engine (GGE): Khu vuc c6é kha ning c¢6 Tam that
bac (Forest) va khong c6 kha niang (NoForest).

2.2. Phurong phép xay dung ban dé thanh phan

Viéc x4c dinh khu vuc tiém nang phan bo cay
Tam that bac duoc thuc hién bang tng dung hoc
may (Machine learning) trong Google Earth
Engine trén co sé st dung chi s6 thuc vat NDVI
[15].

Chi s6 thuc vat NDVI (Normalized Difference
Vegetation Index) 12 ti s6 gitra hiéu s6 gia tri phan
xa phé bé mit & kénh can hong ngoai (NIR) va
kénh @6 (RED) trén téng ctia chiing. Chi s6 NDVI
duoc xac dinh nhu sau:

NDVI ="

NIR+1

Két qua tinh NDVI sé trd vé tri s6 trong
khoang (-1; +1). Trong thuc té, gia tri cia NDVI sé
tién dan vé 0 néu khong co cay xanh va tién dan vé
1 néu khu vuc d6 c6 mat do thuc vat cao.

Chi s6 NDVI chi ra rang, néu btic xa gan hong
ngoai duoc phan xa nhiéu hon bttc xa nhin thay,
thuc vat & diém anh do (pixel) sé day hon va kha
nang la rimg. Néu khong cé su khac biét nhiéu

trong phan xa gitta bang gan hong ngoai voi bang
nhin thdy, ta c6 thé noéi thuc vat khu vuec do6 nghéo
nan va co thé chi c6 dong co, cay bui hoac hoang
mac.

Thuat toan tinh NDVI nhu sau:

//Tinh NDVI

Var NDVI =
S2_area.normalizedDifference ([‘B8’,'B4’]) .rename
(NDVD);

Map.addLayer(NDVL, {min:-1,
[‘blue’, ‘white’, ‘green’]}, NDVT);

2.3. Phuong phap chong ghép ban dé xac dinh
kha néing phan b6 ctia cay Tam that bic

Phan b6 theo tir dién tiéng Viet dinh nghia 1a
“chia ra, rai ra nhiéu noi theo nguyén tic nao do”.
Nhu vay, kha nang phan b6 ctia cay Tam that bac
duoc hiéu la kha ning cé su xudt hién Tam that
bac tai mot vung nao d6. Nghién ctru thuc hién
chéng ghép ban dé nhiam xac dinh kha nang phan
b6 ctia cay Tam that bac duoc thuc hién dua trén
ba diéu kién: Do che phu thuc vat, @6 cao va chi s6
NDVI. Céc diéu kién duoc xay dung dua trén cac
nghién cttu vé Tam that bac tai cac quoc gia khac
va diéu chinh phu hop véi diéu kién thuc té tai dia
phuong. Trong d6, diéu kién do cao duoc phan
nguong dua trén nghién ctru cta Yuting Tan va cs
(2023) [16], trén co sé két qua khao sat thuc dia
(@6 cao duoc phan cap tir do cao trén 1.000 — 2.000
m). Tuy nhién, doi chiéu voi diéu kién thuc té hién
trang phan b6 thuc té ctia Tam that bac, do cao
duoc diéu chinh xuéng mic thap hon 200 m so véi

max:1, palette:
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nghién ctru cta Yutiang Tan va cs (2023) [16] tir  thong tin trén sé két hop va cho ra dugc mot 16p
800 — 2.000 m. Dai véi chi s6 NDVI, da tién hanh  thong tin két qua. Noi nao gid tri cho ra bang 1 sé
xac dinh NDVI céac diém trong cay Tam that bac, 1a noi thich hop cho cay Tam that bic. Noi nao c6
theo d6, da phan cac khu vuc nay c6 nguong NDVI  gia tri bang 0 1a khong thoa man diéu kien da dat
ttr 0,5 tré 1én. Do vay, nguong NDVI dam bao duoc  ra, khong thich hop cho cay Tam that bac.
dung 12 0,5. Két qua khi chéng ghép ban do, ba 16p
Béng 1. Chi s6 khoanh viing ciay Tam that bac
STT Loai chi so Thong so

Céc loai dat co rimg gan gia tri 1

1 Loai dat -
Cac loai dat con lai 1a khong ring gan gia tri 0
Do cao > 1.000 m g4n gia tri moi bang 1
2 Do cao .
Do cao < 1.000 m gan gia tri bang 0
Cac ving c6 do cao <30°gan gia trila 1
3 Do cao

Cac ving c6 do cao >=30gan gia trila 0

Cacvung cO NDVI>=0,5gangiatrilal

4 Chi s6 thuc vat NDVI

Cacvung c6 NDVI<0,5gan giatrila 0

3. KET QUA NGHIEN CUU VA THAO LUAN Anh vé tinh sau khi loc may va cét theo ranh
3.1. Ké qua phan loai 4nh vé tinh khu vuc gioi khu vuc 3 tinh Lao Cai, Hd Giang va Cao
nghién ctu

[osers VAS\‘ Son &ns )

Bang, thu duoc két qua thé hién ¢ hinh 1.

= o) Tp Lang Sor
Hinh 1. Anh sau khi loc may va cit theo ranh gi6i khu viec thire nghiém

Trong thit nghiém nay, cac diém training va Ham tao mau: var Sample =
testing duwoc trich xuat tir dit lieu WorldCover Forest.merge(NonForest);

2021. Trong d6, cac mau duoc tao trén GEE: Rimg
(Forest) va khong rimg (NoForest).
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Configure geometry import

Name Color

Forest . #56482f
Import as

FeatureCollection ;U
Properties
Property Value
Class | |1
[]

Mau “Rimg”

Hinh 2. Ly mAu trén anh véi d6i teong “Rimg”

Configure geometry import

Color

\ . #f2d2d

“ Sy i

Name
NonForest

Import as

FeatureCollection

Properties
Property
Class |2

Value

Mau cho 16p “Khong rimg”

Hinh 3. L4y m4u trén anh véi déi teong “Khong rimg”

Thuc hién phén loai c6 gidm sat véi thuat toan
Random Forest:

// Supervised Classification

Var trainedClassifier =
ee.Classifier.smileRandomForest (300). train({

features: trainingsample,
classProperty: ‘Class’,

inputProperties: bands,

1;
Var Classified = S2_area.classify
(trainedClassifier);

Dt liéu anh vé tinh Sentinel-2 dugc phan loai
dya trén thuat toan Cay ngau nhién (Random
Forest) khoanh ving so bo cac khu vuc c6 tiém
ning cay Tam that bac.

Var Sample = Forest.merge (NonForest);

Trong d6, cac mau duoc tao trén GEE: Khu
vuc c6 kha niang c6 Tam that bac (Forest) va
Khéng c6 kha ning (NoForest).

Sau khi thuc hién phan loai bing cay ngau
nhién, cic khu vuc dugc phan loai la Forest, trén
thuc té 1a cac khu vuc cé kha nang phan bo cay
Tam that bac 1a dudi tan rimg.
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Hinh 4. Két qua phan loai véi thuat toan Random Forest

Theo cach phan loai nay, s6 luong khu vuc
thich hop trong cay tam that len toi 273.6818
ha.

banh gia do chinh xac: Két qua nghién cuu
cho thdy, @6 chinh x4c téng thé dat 89,2%, s6 lieu
thong ke Kappa tong thé dat 0,93% voi thuat toan
Random Forest. Nhin chung, két qua chinh xac
tong thé va Kappa déu dat & muc do cao.

3.2. Két qua xay dung cac ban d6 thanh phan
va chéng ghép ban d6 khu vyc trong cay Tam thadt
bac

Cha giai

K w ngfvin iy

Hinh 5. Két qua phan ving do6 cao khu vuc
nghién ctru tr Anh DEM
Két qua phan viung cho thdy, cac khu vuc co
do cao trén 800 m so voi muc nudce bién tap trung
& cac tinh Lao Cai va Ha Giang. Tai tinh Cao Béng,
cac vung c6 do cao trén 800 m cé dién tich it hon,
tap trung & phia Tay va mét phan nhé & phia Bac

Viéc phan ving phan b6 cay Tam that bac
duoc tién hanh dua trén co s& vé cac diéu kién
trong trot ctia Tam that bac trén thuc té. Theo do,
da phan cac vuon trong Tam that Bac déu nam
tréen d6 cao >800 m va c6 do ddc vira phai (tir 10 -
30% dé thuan tien cho vieéc canh tac. Nhu vay, véi 2
tieu chi noi trén, c6 thé co dir lieu khoanh ving

trong cay Tam that bac nhur hinh 5 va 6.

" Chi gidi

1 Knu we nghién citu
Phén viing d0 déc

Hinh 6. K&t qua phan ving d6 déc khu vuc nghién ctu

tit &Anh DEM
cta tinh. Tuy nhién, da s6 cac ving c6 do cao trén
800 m lai c6 @6 doc kha cao. Can ctt vao ban do
phan viung do doc cho thdy, da s6 cac ving c6 do
doc nho hon 30° tap trung & cac vung trung tam
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cta tinh, khong phai 1a cac khu vuc cé rimg che  ving c6 tan rimg che pha. Can cit vao két qua nay,
pha. nghién ctu tién hanh giai doan 4anh can ctt vao chi
Két qua diéu tra khao sat khu vuc trong Tam s6 NDVI. Két qua cho thdy, trén ban dé 1a cac khu
tht bac cho thiy, tai cic khu vuc trong Tam that ~VUc ¢6 mau xanh c6 chi s6 NDVI lén hon 0,5 nam
bac déu c6 chi s6 thuc vat NDVI 16m hon 0,5 1a cac chi yéu 6 hai tinh Lao Cai va Ha Giang (Hinh 7).
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Hinh 8. P4nh gia kha niing phan bd cay Tam that bic theo phan tich dit liéu 4nh vé tinh Sentinel-2
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Dit lieu NDVI sau d6 dugc chong xép trén GIS
v6i dit lieu phan loai trén anh Sentinel-2 cho ra két
qua vung phan b6 Tam that bac (Hinh 8).

Theo d6, sau khi chong xép dit liéu trén GIS,
viung phan bo theo dit lieu vé tinh cta cay Tam
that bac & 3 tinh trong khu vuc nghién ctru bao

gom 116.724 ha phan b6 trén cac huyeén chu yéu la
Bac Ha, Si Ma Cai, khu vuc Hoang Lién Son cta
tinh Lao Cai; khu vuc cac huyén ndi cao cta tinh
Ha Giang va 4 huyén phia Tay ctia tinh Cao Bang.

3.3. Danh gi4 kha niang phan bé cay Tam that
béc tai tinh Lo Cai, Ha Giang, Cao Bing

Tring Khanh 50 Yén Minh 6.946
w o Trilioh 464 % XinMan 1114
"% Théng Nong 1964 & ViXuyn 13.943
¢ ThachAn 23 & QumgBih ____ 2716
(_J: QuangYén 8 <= QuanBa 13.797
.3 Nguyén Binh 143 ‘g Meo Vac 3087
€ HodAn /135 ‘g’ Hoéng Su Phi 11.158
£ HiQung 144 = DongVan 6051
2 BaoLam ____ 7300 “‘5 Bic Quang ___3.064_
2 Bl 11490 T BicMe 5047
P 8
) 0 5.000 10.000 15000 g 0 5.000 10,000 15.000
Dién tich Tam that bic (ha) Dién tich Tam that bc (ha)
a) b)
'5 Vin Ban 18.104
2 SiMaCai 1609
.
5 Sapa 3.145
g
o Muong Khvong 484
&
£ BitXit 14258
§ Bao Yen 717
2 Bao Thing 2197
& Bic Ha 6,020
0 5.000 10.000 15.000 20.000

Dién tich Tam hat bic (ha)

)

Hinh 9a-c. Dién tich phan bé thich hop cho cay Tam that bac
tai tinh Cao Béng (a), Ha Giang (b) va Lao Cai (c)

Theo khéo sat thuc t€ két hop qua trinh giai
doan anh veé tinh va chong ghép co s& dit liéu ban
d6 cua tinh Lao Cai, dién tich ving c6 kha ning
phan b6 cta cay Tam that bac dugc xac dinh
khoang 56.692,6 ha, chiém 8,91% trong téng dién
tich ctia tinh 1a 636.425 ha, tap trung tai cac huyén

Vian Ban va Bat Xat, voi dién tich phan bo cay Tam
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that bac 1an luot 1a 18.104 ha va 14.000 ha. Tai thi
x4 Sapa va huyén Bic Ha, dién tich c6 kha ning
phan bo Tam that bac duoc danh gia 1a nhoé hon,
voi 6.018,7 ha va 484 ha. Tai tinh Ha Giang, két
qua téng hop biéu doé cho thdy, téng dién tich duoc
danh gia co kha niang phan b6 cay Tam that bac la
73.396 ha, chiém khoang 9,25% trén téng dién tich
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cta tinh 1a 792.948 ha, tap trung 16n nhat tai cac
huyén Quan Ba va Vi Xuyén, v6i dién tich trén
26.000 ha. Huyén Hoang Su Phi, Xin Man, Yén
Minh, Pong Vin c6 mic d6 phan bé nhd hon,
khoang trén 5.000 ha tai méi huyén. Dia phuong
c6 dién tich phan bé nhé nhét la huyén Bic
Quang, v6i khoang 3.000 ha. Tai tinh Cao Bang,
téng dien tich duoc xac dinh 1a 30.400,9 ha, chiém
khoang 4,53% trén téng dién tich cta tinh 1a
670.039 ha, tap trung lon nhat tai cac huyén Bao
Lac, Bao Lam, Nguyén Binh, véi trén 25.000 ha.

So sanh dién tich c6 kha niang phan bo cay
Tam that béc tai 3 tinh: Lao Cai, Ha Giang va Cao
Bang cho thdy, Tam that bac c6 kha nang xuat
hién 16n nhat tai cac huyén Vin Ban thuoc tinh
Lao Cai, v6i 18.104 ha. Huyén Bao Lac, Quan Ba,
Vi Xuyén, Bat Xat va thi xa Sa Pa 1a cac ving co su
xuat hién véi dién tich tir 10.000 - 15.000 ha.

4. KET LUAN

ba danh gia kha nang phan b6 Tam that bac
bang cach stt dung dit lieu anh vé tinh Sentinel-2
va thuat toAn Random Forest thong qua tng dung
hoc may (Machine learning) trong Google Earth
Engine trén co s& st dung chi s6 thuc vat NDVI.
Cac thong tin vé do cao, do doc va 16p rimg, loc dir
liéu anh vé tinh chi gitr lai anh c6 d6 phi may dudi
20% dé xac dinh vung phan bé cay Tam that bac.
Két qua c6 do chinh xéac cao: Do chinh xac téng
thé (Overall Accuracy - OA) dat 89,2% va hé so
Kappa dat 0,93%. Két qua nghién cttu nay 1a co so
cho viéc phat trién ving trong cay Tam that bac
cho khu vic mién nui phia Bac Viét Nam.

Két qua chong xép ban dé thanh phan bang
cong cu GIS, vién tham da xac dinh duoc viung
phan bé va phat trién cay Tam that bac & cac tinh
mién nui phia Bac. Theo d6, cay Tam that bac
phan bo chua yéu & nhitng khu vuc rimg c6 do cao
tir 800 m tré Ién va do doc khong qua 30°. Téng
dién tich phan b duogc xac dinh khoang 160.489,5

ha, nam rai rac & hé théng nui Hoang Lién Son va
cac vung Bac Ha, Si Ma Cai, Muong Khuong cta
tinh Lao Cai, cac huyén vung cao cua tinh Ha
Giang va khu vuc Thong Nong, Trung Khanh cia
tinh Cao Bang. Diéu nay cho thdy, cac tinh mién
ndi phia Bac Viét Nam c6 tiém nang phat trién
ving trong cay Tam that bac.

LOI CAM ON

Nhom tdc gid chan thanh cam on Bo Khoa hoc
va Cong nghé Viét Nam; Bo Gido duc, Khoa hoc vd
Nghién ctu Ao di cung cap ngudn kinh phi thuc
hién nghién cuu; UBND cdc cadp, cdc phong
chuyén moén tai tinh Lio Cai, Hi Giang vd Cao
Bang da phoi hop thuc hién nghién citu trong qud
trinh thuc hién nhiém vu vor noi dung danh gid
kha nang phan bo cua Tam that bdc tai vung nui
phia Bac Viét Nam.
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APPLICATION OF GIS AND REMOTE SENSING DIGITAL TECHNOLOGY TO ASSESS
THE POSSIBILITY OF NORTHERN (Panax notoginseng) DISTRIBUTION IN THE
NORTHERN MOUNTAIN REGION OF VIETNAM
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University of Natural Resources and Apply science, Vienna, Austria
sHa Noi University of Mining and Geology
*Bac Giang University of Agriculture and Forestry
°Ha Noi University of Farmacy
Summary

Panax notoginseng is a precious medicinal plant originating from the northern mountains of
Vietnam. Oriental medicine uses Panax notoginseng as a remedy to treat many different
problems, from improving blood circulation to reducing stress and supporting the heart.
However, the Panax notoginseng plant is not abundant in nature. Therefore, the study applied
digital GIS technology, remote sensing integrated with machine learning applications and used
NDVI (Normalized Difference Vegetation Index) to classify Sentinel-2 satellite images to identify
capable areas of distributing Panax notoginseng plants, thereby developing the Panax
notoginseng growing areas in the mountainous areas of Northern Vietnam. Research results
show that Panax notoginseng has a large distribution in Van Ban, Bat Xat districts, Lao Cai
province and various high mountain districts of Ha Giang and Cao Bang province with an overall
accuracy of 89.2%, Kappa statistics with the overall Random Forest algorithm reached 0.93%.

Keywords: GIS technology, NDVI, Northern mountainous region of Vietnam, remote sensing, Panax
notoginseng.
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