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Nghién ciru

GIAM SAT KHAI THAC KHOANG SAN BANG CONG NGHE
KET HQP ANH VE TINH VA ANH CHUP TU THIET BI BAY
KHONG NGUOI LAI THU'C NGHIEM TAI TINH YEN BAI

Lé& Minh Hu@', Vii Thi Thanh Hién', P Thi Phwong Thio?
'Pai Vién tham Trung uong, Cuc Vién tham Qudc gia
*Truong Pai hoc Mo - Dia chat

Tém tit
Gidm sat hoat dong khai théc khodng san (KTKS) la cong tac thanh tra, kiém tra
doi véi viéc tham do, khai thac khodng san ciia cdc t6 chire, ca nhan theo gidy phép
ciia co quan Nha nude c¢é tham quyén dé phat hién, xir Iy doi véi hoat dong trdi phép.

Cdc khu vue dién ra khai thdc khodng san trdi phép thuong & ving sdu, viing xa; noi

co ha td‘ng thd'p kém, di lai hét sirc khé khan nén sir dung tu liéu vién tham dam bdo
kha néng cé thé giam sat trén mét pham vi lanh thé rong trong cing mét thoi diém,
khach quan va co kha nang cdp nhat, xw ly thong tin nhanh. Muc tiéu bai bao la dva
vao nhitng ddc tinh wu viét ciia dnh vién tham va bang cdc gidi phdp ky thudt xir Iy,
phan tich, chiét tach, gidi dodn anh dé phat hién nhitng doi twong méi truong sinh thdi
bi tac dong do viéc khai thac khodng san gdy ra ciing voi sw bién dong ciia chiing. St
dung két hop anh vién tham véi anh chup ti thiét bi bay khéng nguoi ldi (UAV) dé xdc
dinh chinh xac dién tich cac khu vuc khai thac khoang san theo anh da thoi gian nham
tinh todn sw bién dong vé dién bién hoat dong KTKS qua cdc thoi ky ciia anh, phuc vu
cho cong tdac quan ly tai nguyén moi truong.

Tiwr khoéa: Khai thac khoang san; Vién tham; UAV; Yén Bai.

Abstract

Monitoring mining activities by using satellite imagery data and UAV images: a
case study in Yen Bai province

Monitoring mining activities is the inspection and examination of mineral
exploitation of organizations and individuals complying with the license generated by
competent State agencies in order to detect and handle illegal mining activities. In fact,
illegal mining activities often occur in remote areas where have poor infrastructure
and difficulties to get into. Using remote sensing data is able to monitor a large area,
objectively and have the ability to update and process information quickly. This study
aims to detect environmental impacts from mining activities using remote sensing
tecnology. Both satellite imagery data and UAV images were used to accurately
detect spatiotemporal variation of mining areas, contributing to the management of

environmental resources.

Keywords: Mining; Remote sensing; UAV; Yen Bai.
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Nghién ciru
1. Pat van dé

Hién nay, hoat dong khai thac khoang
san trai phép, nhat 1a ddi véi khoang san
quy, hiém nhu vang, quing chi, kém,
quing mangan,...dién bién ngdy cang
phtrc tap, tinh vi. Cac khu vuc dién ra khai
thac trai phép thuong ¢ vung sau, vung
xa; noi co ha ta‘ing thép kém, di lai hét stre
kho khan trong khi luc lugng co quan
thuyc hién chirc nang thanh tra, kiém tra
ctia Tong cuc Pia chit va Khoang san Viét
Nam con khd mong, luc luong lam cong
tac ndy ¢ cac dia phuong ciing thiéu vé
phuong tién, sé lwong, thiét bi thi khong
dap mg yéu ciu nén viéc phat hién kip
thoi va xu Iy hoat dong khai thac khoang
san trai phép hét strc kho khan [1]. Nhu cau
tmg dung cong nghé vién tham dé quan
1y tai nguyén thién nhién trude hét 1a tai
nguyén dat, tai nguyén nudc, tai nguyén
khoang san, tai nguyén rung,... va gidm
sat moi trrong ngay cang trd nén birc xtic
va trd thanh mdt trong cac nhiém vu chu
dao ctia tng dung va phat trién cong nghé
ctiia nude ta. Anh vé tinh c6 nhiéu dic tinh
wu viét dap tng yéu cau ddi véi cong tac
giam sat tai nguyén trai dat duoc nghién
ctru thong qua mot dai quang phd rong véi
nhiéu budc song khac nhau tir dai song
nhin thiy dugc dén dai song hong ngoai
nhiét [1]. Cac thé hé vé tinh méi duoc bd
sung thém cac tinh ning quan sat trai dat
t6t hon v6i nhitng quy mé khong gian khéc
nhau, cung cip mot luong thong tin phong
phti vé céc phan tmg quang phd cua cac
hop phan trén trai dat nhu: dat, nudc, thuc
vat. Trén thé gidi, tir naim 1998 T. Woldai
va nnk st dung_anh vé tinh Landsat TM/
MSS dé xac dinh sy bién dong trong tham
pht va sy 6 nhiém giy ra tir hoat dong
khai thac tai khu mo Tharsis & Tay Nam
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Tay Ban Nha [5]. Nam 2000 Woldai &
Limptlaw cling da st dung anh vé tinh
Landsat TM/MSS va anh hang khong
duoc chup tir cac thoi ky khac nhau dé
theo ddi bién dong do hoat dong khai thac
mo tai mo Ndola, Zambia thong qua viéc
xac dinh sy hién dién cua thuc vat séng,
dap vat liéu bai thai va khu vuc khong co
quing nhu nudc mit va co so ha tang khu
mo [6]. F.D. Van der Meer va nnk, (2012)
st dung anh ASTER c¢6 6 kénh ¢ dai song
ngan hong ngoai va 5 kénh & ving nhiét
cho phép dua ra cac ban d6 dinh tinh bé
mat cua cac khoang vat sét (kaolinit, illit),
cac khoang vat sunphat (alunit), khoang
vét cacbonant (canxit, dolomit), oxit sat
(hematit, gotit) va silica (thach anh) cho
phép xdy dung cac ban d6 pha bién ddi
(propylitic, argillic,...) [2]. Tai Vi¢t Nam,
tr trude dén nay, nhét 13 sau khi Luat
khoang san s6 60/2010/QHI12 ngay 17
thang 11 nam 2010 ctia Qudc Hoi va Chién
lugc khoang san dén nam 2020, tAm nhin
dén nam 2030 sb 2427/QD-TTg ngay 22
thang 12 nam 2011 cua Thu tuéng Chinh
pht dugc ban hanh, da c6 mdt sb nghién
ctru trong viéc st dung cong nghé cao
phuc vu khao sat dia chat, tim kiém tham
do khodng san hoac giam sat su bién d6i
xung quanh khu vuc khai thac khoang san.
Céc nghién ctru khoa hoc da dua ra nhiéu
tmg dung vé linh vuc khai thac khoang
san nhung chua chu trong dén khia canh
giam sat, theo ddi khai thac khoang san
st dung dit liéu vién thim da thoi gian,
da sd cac nghién ctru tap trung vao giam
sat va bao v€ moi truong quanh khu vuc
khai thac nhu nghién ctru cua Vi Dinh
Thao (2010) [4]. Thudc chuong trinh
Khoa hoc va Cong nghé cap Bo; Ma sb:
TMNT.2016.08.03 ctia ThS. Lé Minh Hu¢
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va nnk c6 “Nghién clru tng dung cong
nghé vién tham theo doi, kiém soat hoat
dong khai thac khoang san. Thuir nghi¢m
phat hién hoat dong khai thac khoang san
trai phép ving Cao Bang - Thai Nguyén
- Béc Can, Quéang Nam - Gia Lai - Kon
Tum”. Pé tai di ing dung cong nghé vién
tham quang hoc trong viéc theo ddi, kiém
soat hoat dong khai thac khoang san. Dé
xuit dugc quy trinh phdi hop gitta Cuc
Vién tham qudc gia va co quan thyc hién
chtrc nang quan 1y Nha nudc vé khoang
san trong theo ddi, kiém soat hoat dong
2. Khu vue nghién ciru

Nghién ciru

khai thac khoang san [1]. Tuy nhién, str
dung anh quang hoc d phan gidi trung
binh véi cac khu vuc nhiéu may van kho
thu vé dugc két qua nhu mong mudn.
Muc ti€u cua nghién ctu khéng dinh viéc
két hop anh vién thim quang hoc va anh
UAV Ia mdt phuong phap tng dung phu
hop nhim chiét tach cac 16p thong tin vé
ranh giéi vung hoat dong KTKS, s€ cai
thién déng ké két qua thu dugc va cho
phép chiét tach dugc nhidu thong tin hon,
tin cdy hon va chinh xac hon so véi chi
dung mot loai dir li€u riéng 1€.

whatrird
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Tinh Phia Tho
Tinh Vinh Phig

TP Ha Ngn

Hinh 1: Vi tri khu vuc nghién ciru

Yén Bai 1a tinh mién nui phia Béc,
sau trong ndi dia, nam gitra 2 ving Dong
Bic va Tdy Bic. Phia Bic giap tinh
Lao Cai, phia Nam giap tinh Phu Tho,
phia Dong giap 2 tinh Ha Giang, Tuyén
Quang va phia Tay giap tinh Son La, Lai
Chau (Hinh 1). Dia hinh chia thanh 2

vung 16n: ving cao va ving thip trong
d6 vung cao c6 dan cu thua thdt, cod
tiém nang vé dat dai, 1am san, khoang
san [3]. V6i ngudn khoang san phong
phu, tinh co diéu kién thuan loi trong
viéc khai thac va ché bién khoang san.

Tuy nhién, tai nhiéu noi trong tinh xay
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Nghién ciru

ra hién tuong khai thac khodng san trai
phép, nhu dao dai da quy ¢ khu vuc xa
Bao Ai, huyén Yén Binh, va xa An Phu,
Minh Tién huyén Luc Yén. Tinh trang
dao dai vang sa khoang va khai théc cat
soi trén song Hong (thudc dia ban huyén
Vin Yén va mot s6 sudi nho nhu trén dia
ban tinh) van dién bién phiic tap. Nan
khai thac d4 canh tai thon Sudi Lop, xa
Subi Giang, huyén Vin Chan, tinh Yén
Bai 1a mot thyc trang nhuc nhdi khién
nguodi dan dia phuong birc xtc nhiéu
nim qua, nhung dén nay van khong hé
c6 dau hiéu cham dat. Tham chi, cang
ngdy, moi truong quanh nhitng moé da
nay cang bi xam pham, tan pha nghiém
trong hon [3]. Do vay, can thiét viéc ing
dung khoa hoc cong nghé trong theo doi,
quan ly, giam sat thuong xuyén céac hoat
dong khai thac khoang san tranh 1am that
thoat tai nguyén, tic dong x4u dén canh
quan, moi truong...

3. Dir liéu va phwong phap
nghién ctru
3.1. Dir liéu nghién ciru

- Tai liéu vé cép phép khai thac khoang
san: gdm hd so cap phép hoat dong khai
thac khoang san cap tinh va hd so cap phép
hoat dong khai thac khoang san cip Bo.

- Anh Sentinel-2: Sentinel 14 tén cta
mot loat cac v€ tinh quan sat trai dét thude
Chuong trinh Copernicus cua Co quan
Khéng gian Chau Au (ESA). Pay 1a bo
co s& dir liéu anh rat 16n cia My va Chau
Au gdom NASA, USGS va ESA di dugc
tich hop toan bo vao hé théng co s dir
liéu ctia Google Earth Engine (GEE). Mbi
ngudn dir liéu c6 san trén GEE déu c6 ID
va ¢6 thé tra ctru tai danh muc GEE qua
trang web https://earthengine.google.com
/datasets/. Bang 1 mo ta dir li¢u Sentinel-2
trong nghién ctru ndy. dugc truy xuat tir bo
suu tap hinh anh trong GEE tur 01 thang 9
nam 2019 dén 30 thang 12 nam 2020.

Bdng 1. Dit li¢u anh Sentinel-2 diing trong nghién ciru

STT| Loai anh Phién hiéu anh AD(‘) Thdoi gian chup
phén gidi
| | SENTINEL S2C_ om Tong hop tir
2 TinhYenBai 1 2019-01-01 2019-09-30.tif 01-01-2019 30-09-2019
, | SENTINEL S2C 0m Tong hop tir
2 TinhYenBai 2 2019-10-01 2019-12-30.tif 01-10-2019 30-12-2019
; |SENTINEL S2C_ 0m Tong hop tir
2 TinhYenBai 3 2020-01-01 2020-09-30.tif 01-01-2020 30-09-2020
4 | SENTINEL S2C om Tong hop tir
2 TinhYenBai 4 2020-10-01 2020-12-30.tif 01-10-2020 30-12-2020
5 | SPOT6 SPOT6 YenBai 20201022.tif 1,5m 22/10/2020
6 UAV MONGSON _1.tif 5cm 05/11/2021
7 UAV MONGSON 2.tif 5cm 05/11/2021
8 UAV MONGSON 3 .tif 5cm 05/11/2021
9 UAV MONGSON _4.tif 5cm 05/11/2021
10 UAV YENTHE _1.tif 5cm 16/08/2021
11 UAV YENTHE 2.tif 5cm 16/08/2021
12 UAV YENTHE 3.tif 5cm 16/08/2021
13 UAV YENTHE 4.tif 5cm 16/08/2021
14 | UAV YENTHE 5.tif 5cm 16/08/2021
15 UAV YENTHE 6.tif 5cm 16/08/2021
6
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STT | Loai 4nh Phién hi€u anh AD(') Thoi gian chup
) phén giai
16 UAV YENTHE 7.tif 5cm 16/08/2021
17 UAV YENTHE 8.tif 5cm 16/08/2021
18 UAV YENTHE 9.tif 5cm 16/08/2021
19 UAV YENTHE 10.tif 5cm 16/08/2021
20 UAV YENTHE 11.tif 5cm 16/08/2021
21 UAV YENTHE 12.tif 5cm 16/08/2021
22 UAV YENTHE 13.tif 5cm 16/08/2021
3.2. Phwong phdp nghién ciru
4
1. Thu thép tai tiéu vé hoat 3. Thu thap anh
L done KTKS
( N n - A £ r ; _____ ‘_ _____ ) _I
2. Thanh lap CSDL nén cap 1 4. Phan loal tlI déng anh 1
. phép hoat dong KTKS | LANDSAT, Sentinel-2 phat | !
T : hién déu hidu KTKS '
____________ I\ |
g L N |
: : ! 5. X1t 1y anh phén giai cao [
: : I'| VNREDSatl hogc SPOT, xac | |
: : : dinh ving KTKS véi DCX cao :
1 7. Cap nhat vao CSDL | 1\ J
| nén cap phép hoat dong | I I
| KTKS -> Tao CSDL — 6. Thiét ké bay chup, xir Iy anh | |
I giam sat, kiém soét hoat k— UAV xac dinh khu vue KTKS | 1
I dong KTKS I 1 nhimng ving can ning cao PCX |
: : 1 hodc AVT phan giai cao khong |
| theo doi dugc |
| 1\ J

8. Chdng ghép thong tin phan tich dwoc tir cac loai
anh dé xac dinh vung hoat dong KTKS

9. Béi soat thuc dia, kiém chimng
két qua ndi nghiép

10. Hoan thanh CSDL giam sat, kiém
soat hoat dong KTKS

2

bing cong nghé két hop AVT va anh UAV

[ 11. Lap bao céo két qua giam sat, kiém soat hoat dong KTKS ]

Hinh 2: Quy trinh céng nghé két hop giiva danh vién tham va dnh chup tiv thiét bi bay

khéng ngwoi ldi trong gidm sdt kiém sodt hoat dong khai thac khodng sin
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Su két hop cua ca hai loai dit liéu anh
UAV va anh vién tham s& cho phép tin
dung nhiing wu thé vé kha ning chup anh
tai thoi diém duge lua chon dé chiét xuét
ra thong tin vé hoat dong khai thac khoang
san. Mat khac may bay khong nguoi lai va
mo hinh bay c6 diéu khién c6 thé chu dong
vé thoi gian bay chup, it phu thudc vao diéu
kién may do tran bay thap day ciing 1a mot
cach khic phuc nhuoc diém ma anh vién
tham quang hoc hay mic phai. Quy trinh
cong nghé két hop giita anh vién tham va
anh chyp tir thiét bi bay khong ngudi lai
trong giam sat kiém soat hoat dong khai
thac khoéng san thé hién nhu Hinh 2.

- Thu thap cac ban d0, tai liéu vé khai
thac khoang san, 1ap co s& dir liéu nén cip
phép hoat dong khai thac khoang san. Cap
nhat, tao CSDL giam sat, kiém soat hoat
dong KTKS.

- Thu thép anh v€ tinh d¢ phan giai
trung binh (Sentinel-2) va d§ phan giai
cao (Spot hodc VNredsat).

- Phén loai 4nh v¢ tinh: C4c dau hi¢u
hoat dong khai thac khoang san dugc thé
hién thong qua su thay doi cac 16p phi bé
mit nén theo ddi va phan tich su thay doi
phu bé mat, c¢6 thé phat hién cac dau hiéu
hoat dong khai thac khoang san.

- Thiét ké bay chup va giai doan
vung hoat dong khai thac khoang san trén
anh UAV tai nhimg ving cin nang cao
do chinh xéac hodc anh vién tham do phan
giai cao khong theo déi duoc.

- Chong ghép thong tin phan tich anh
vién tham da thoi gian phat hién dién bién
khai thac khoang san, tién hanh thong ké
dién tich khu vuc khai thac cac thoi ky,
so sanh vé6i dién tich cap phép, vi tri cip
phép. Lap bang théng ké cac khu vuc khai
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thac khoang san, so sanh v&i dién tich cap
phép.

- bi thuc dia d6i soat voi két qua phan
tich & ndi1 nghi¢p tai vung thyc nghi¢m:
Khoanh dinh, xac dinh lai dién tich, théng
ké dién tich vung khai khoang vung khai
KTKS, KTKS trai phép va chuan hoa cac
16p thong tin dia 1y vung khai thac khoang
san trai phép, chuan hoa co so dir liéu anh
vién tham. Cap nhat két qua ddi soat tir
thuc dia vao co s& dit liéu vé theo doi,
kiém soat hoat dong khai thac khoang san
vung thuc nghiém.

- Hoan thién co s¢ dir liéu giam sat
hoat dong khai thac khoang san. Cap nhat
cac 16p thong tin vé hoat dong KTKS
vao CSDL cép phép, lac nay CSDL di
bao gom diy du cac nhom 16p thong tin
(nén dia 1y, cap phép hoat dong KTKS,
hoat dong KTKS). Cac 16p thong tin da
duoc diéu chinh, chinh sira khop véi két
qua dbi soat thyc dia. Chuan hoa cac 16p
thong tin vé luc nét, mau sic,... dang tiéu
chuan k¥ thuat. Gan cac thudc tinh cho
cac 16p thong tin, cudi cing xuit ra céac
bang s6 liéu Excel vé dién bién hoat dong
KTKS.

- Lap bao cdo két qua giam sat, kiém
so4t hoat dong khai thac khoang san bang
cong nghé két hop anh vién tham va anh
UAV. Danh gia va théng ké két qua trén
toan bo dir liéu bao gém ca dit liéu sb va
dir liéu ban d6 trén cac vung khai thac
khoang san trai phép.

4. Két qua va thao ludn

Hinh 4nh md khoang san, di¢n tich
khai thac, dién tich vuot phép, trai phép,
sai phép chiét tich dugc tir anh vé tinh cac
thoi ky va trén anh UAV so sanh voi hd so
cap phép.
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Hinh 3: Ranh gidi cip phép hoat dpng KTKS (mdu do) va ranh gigi ving KTKS (mau
xanh) trén dnh vé tinh Sentinel-2 dp phdn gidi trung binh 10 cm
N — .

Hinh 4: Vang khai thdc khodng san tai moé da Mong Son - tinh Yén Bdi véi anh SPOT6
do phén gidi 1,5 m 6 phia dwdi, anh UAV phdn gidi 10 cm chong Ién trén

Hinh 5: Vang khai thdac khodng sdn tai moé da Mong Son - tinh Yén Badi trén anh UAV dj
phan gidi 10 cm dwoc phong to
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Két qua khao sat thyc dia cho thiy
giam sat & muc do téng quan (giam sat
ca tinh) sir dung anh vién tham phan giai
trung binh nhu Sentinel-2 dat d§ chinh
xac tir 10 m dén 15 m vé mat phang,
trong dwong do chinh xac ban dd ty 18
1:50000, 1:100000. Gidm sat & muc do
chi tiét (giam sat nhitng ving can nang
cao do chinh xac) sir dung anh vién tham
phan giai cao nhu SPOT 6 dat do chinh
x4c tir 1,5 m dén 2,5 m vé mat phéng,
tuong duong do chinh xac ban do ty 1é
1:10000, 1:25000. Giam sat & mirc do chi
tiét (giam sat nhitng ving can nang cao
do chinh xac hon nira va nhirng vung kho
thu nhan dugc anh vé tinh) st dung UAV

dat @6 chinh xac tir ¢d cen-ti-met vé mat
phang, tuong duong d6 chinh xac ban db
ty 1¢ 1:1000, 1:2000.

S6 lwong mé giam sat trén toan tinh
12 52 mo. Cac yéu to danh gia gdm: (1)
cac thong tin trong hd so cap phép KTKS:
tén mo, s gidy phép, loai khoang san, don
vi duoc cép phép, thoi han khai thac, nam
cap phép, vi tri khai thac, dién tich cip
phép; (2) cac thong tinh chiét tach trén
anh: hinh anh mo6 khoang san, di¢n tich
khai thac, dién tich vuot phép, trai phép,
sai phép chiét tach duogc tir anh vé tinh cac
thoi ky va trén anh UAV so sanh v6i ho so
cap phép thé hién ¢ Bang 2.

Bdng 2. Bdng danh gid tinh hinh khai thdac khodng sdn tai tinh Yén Bdi

£ ok Loai R N Dién tich | Di¢n tich | Dién tich | Tinh
So giay ; Vitrikhai | Hinhanh | ;7 -, NI AN

TT hé khoang thac Ve tinh | 4P phép | trén anh | trai phép | trang
PP 1 in - m) | (m) | (m) |khaithac
Thén Trung Khai thac
1681/GP- Son, xa Mong |, ) rong hon
1 BTNMT bahoa | Son, huyén 4 100136 | 198286 | 173455 50 Vi
Yén Binh, raph gidi
tinh Yén Béi cap phép
Mbéng Son, Khai thac
Lang Can, xa rong hon

2010/GP- , : ’ iy
2 BTNMT ba hoa Morig Soin, 62417 | 134991 | 110100 | so voi
huyén Yén raph gioi
Binh. cap phép
C}If V ndi N Khai thac
. Hong, xa rong hon

3 1]37%9\]/5[}; ?f;rll"a hTa‘{Lmh’ 52538 | 126024 | 75980 | sovéi
& Auy%n Lu(i ranh gioi

Yén, tinh Yén z ,
.- cap phép

Bai

KV Kau Tu Khai thac
Na, x3 An rong hon

1529/GP- , oAt y
4 BTNMT bahoa | Phy, }Aluy?n 58948 | 340470 | 296500 | so VO.’I’ .
Luc Yén, tinh raph gioi
Yén Bai cap phép
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Nghién ciru

IO Loai R N Dién tich | Dién tich | Dién tich | Tinh
So giay ; Vitrikhai | Hinhanh | ) NI G,
TT hé khoang thac vetinh | 4P phép | trén dnh | trai phép | trang
phep san - m) | (m) (m?)  |Kkhai thac
KVThon 3, Khai thc
1057/GP- X3 An Ph, ngoi
5 Péhoa | huyén Luc 40447 | 170149 | 170149 | "%
BTNMT N A ranh gioi
Yén, tinh Yén z .
B4i cap phép
KV Moéng o
2010/GP- Son, Lan Ifolfg‘ g:flf
6 | BINMT [ Ddhoa, | Can, xa Mong § 550207 | 367700 | so véi
va 991/GP-| ddvoi | Son, huyén ranh «i6i
BTNMT Yén Binh, ; i,
tinh Yén Bai cap PAcP
Thon Pong Khai thac
, .. | Phl, xaYén rong hon
7 | 2L2HCP- | DAVOL |y uyén 21609 | 37848 | 31690 | so voi
BTNMT | trang o L
Luc Yén, tinh ranh gidi
Yén Béi cap phép
Khu vre Nam Khai thc
nui Khau Ca, rong hon
313/GP- , x4 An Phy, e
8 BTNMT ba hoa huyén Luc 160776 | 311157 | 223500 sohvo.lr .
Yén, tinh Yeén [ reni g1on
B4i cap phép
Khu vuc
Mong Son
VI, xa Mong
Son, huyén
H61/GP- Yén Binh, Khai thac
BINMT tinh Yén Bai ngoai
9 | va2644/ | Pahoa . 85567 85567 goal |
GP va khu vue ranh gidi
! Mong Son cap phép
BINMT VII, xa Mong
Son, huyén
Yén Binh,
tinh Yén Bai
Khu vuc
Mong Son Khai thac
1 VIB, xa rong hon
1o | 228/GP- Balam |y e o, 65605 | 68369 | 59270 | sovéi
BTNMT | xi mang o A L
huyén Yén ranh gidi
Binh, tinh cap phép
Yén Bai.
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Nghién ciru

Két qua giam sat cho thdy hau hét
cac mo KTKS déu khong dung vi tri cap
phép nhu KTKS ngoai ving cip phép,
rong hon ving cap phép, dién tich khong
dung cip phép tuong ddi 16n nhu: khu
vuc Thon 3, xa An Phu, huyén Luc Yén,
tinh Yén Bai; khu vuc KTKS nim ngoai

ving cip phép, ddy c6 thé 1a trudng hop
KTKS trai phép; khu vuc Moéng Son
VIB, xa Mong Son, huy¢én Yén Binh,
tinh Yén Bai 1a viing chua tim dugc ho so
cap phép, néu thyc té khu vuc nay khong
c6 cap phép thi ciing 14 ving KTKS trai
phép (Hinh 6).

Hinh 6: Minh hoa cic viing KTKS ngodi viing cip phép (giita), rong hon viing cip phép
(trai), dién tich khong dung cap phép (phdi)

5. Két luan

Giam sat kiém soat hoat dong KTKS
bang cong nghé tmg dung két hop anh
vién thAm do phan giai trung binh, do
phan giai cao va anh UAV dem lai hi¢u
qua cho cong tac thanh tra, kiém tra hoat
dong KTKS dong thoi gitp tiét kiém thoi
gian, chi phi.

Phuong phap phéan loai anh Sentinel-2
dam bao do chinh xac ban dd ty 1& I:
100000, anh phan giai cao Spot 6 dam bao
d6 chinh xac ban do ti 1& 1:10000 va voi
anh UAV d¢ chinh x4c tuong duong do
phan giai anh 5 cm/pixel. D& dang giam
sat theo dién tich cac ving cap phép, ving
chua dugc cap phép hodc dién tich khai
thac khong dang cap phép.

Lo cdm on: Nghién ctiu nay la san
phém cia du an san xuét thir nghiém
“Gidm sat, kiem sodt hoat dong khai thac
khodang san tai mot s6 tinh trong diém

12

phia Bdc bang cong nghé két hop anh vién

tham va dnh chup tir thiét bi bay khong

nguoi lai”. Ma s6: SXTN.2020.08.01.
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