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SU DUNG ANH VE TINH PHAT HIEN CAC DAU HIEU
KHAI THAC KHOANG SAN THUOQC TINH THAI NGUYEN
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' Pai Vién tham Trung wong - Cuc Vién tham Quéc gia
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Tém tit
Hién nay cong tac kiém tra, giam sdat hoat dong khai thac khoang san theo
phuong phap truyen thong la thuwong xuyén, dinh ky dén hién tru’ong dé xac dinh
finh trang nhung cong viéc nay thuc te rat ton thoi gian, tién bac va nguy hiém dén
tinh mang. Ti rong boi canh hién nay, vién tham da tro thanh cong cu hitu hiéu trong
cong tdc quan ly gzam sat tai nguyén moi truong noi chung va hoat dong khai thdc
tai nguyen khoang san noi riéng. Bai bao da dé cdp sir dung cac ky thudt vien tham
lam cong cu phat hién cdc dau hiéu vé khai thac khodng san va dwa ra két qua thir
nghi¢m vé viéc gzam sat khai thac khoang san trai phép cho khu vic Thai Nguyen
Pé xudt nay coy nghza khoa hoc va thue tién, gép phan ndng cao hiéu qua quan 1y
Nha nudc vé tai nguyen khoang san.

Tir khéa: DAu hiéu khai thac; Anh vé tinh; Khai thac khoang san trai phép;
Thai Nguyén

Abstract

Using optical satellite images to detect the signs of illegal mining in
Thai Nguyen province

The inspection and supervision in accordance with traditional methods is
regularly and periodically visit the scene to determine the condition but the actual
work is very time consuming, money and danger to life. Remote sensing has become
an effective tool in the environmental resources management in general and the
exploitation of mineral resources in particular. This article uses remote sensing
techniques as a tool for detecting signs of mineral exploitation and provides test
results for illegal mining monitoring in Thai Nguyen. This proposal has scientific
and practical implications, contributing to improving the efficiency of State
management of mineral resources.
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1. Pit van dé

Viét Nam 1a nudc co6 nguodn tai
nguyén khoang san phong phu, da dang,
1a nguén nguyén liéu, tiém niang quy cua
qudc gia. C6 khoang 5.000 mé va diém
khoang san cua hon 60 loai khoang san
khéc nhau tir cac khoang san nang luong,
kim loai dén khoang chét cong nghiép va
vat liéu xay dung da duogc phat hién [2].
Tuy nhién, trit lwvong cac mo nho, khong
da khai thac cong nghi€p va lgi nhuan
khai thac khong du dé hoan nguyén khu
khai khoang sau khi két thiic khai thac

[1]. Xuét phat tir ddc diém nay, nhiéu mo
da khong dugc cAp phép dé tranh ton hai
dén moi trudng cling nhu doi séng nhan
dan, nhung nhiéu t6 chtic c4 nhan da vi
li ich truéc mét van tién hanh khai thac
trai phép gy ton hai 1on dén moéi truong
sinh thai cling nhu méi trudng sbng
cua dan dja phwong [2]. Pay 1a van dé
nhirc nhéi tai nhidu tinh, thanh can phai
giai quyét. Mat khac, véi strc phat trién
nhanh chéng cta nén kinh té, c6 nhiéu
mé dua vao khai thac trong nhiing nam
vira qua va da trd thanh nhan t6 tich cuc
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trong su nghiép cong nghiép hod, hién
dai hoa dit nudc. Cac hoat dong khai
théac khoang san nay déu dan dén su suy
thoai moi trudng ma su bién ddi cua moi
truong, 16p phil bé mat dat chinh 13 co so
dé phat hién hoat dong khai thac khoang
san bang cong nghé vién tham. Do do,
dé kiém soat céc van dé khai thac bét
hop phap c6 hiéu qua thi viéc ing dung
cong nghé vién tham hoan toan co thé
thuc hién dugc [6]. Mac du vay, chi mot
s it bai bao cong bd nhiing loi ich ciia
vién tham trong bdi canh phat hién thay
d6i dién tich lién quan dén cac hoat dong
khai thac trai phép. Hau hét cac tai liéu
déu hudng téi cac mdi quan hé gitra khai
thdc mo va thay d6i moi trudng xung
quanh hodc gidm sat tai nguyén thién
nhién [4]. Tiém ning cta k¥ thut nay da
dugc Merugu va Jain (2013) kham pha
trong nghién ctu tai hai dia diém khai
thac mé nam trong ving Milos & Hy Lap
thong qua phéan tich anh Landsat TM
nhiéu thoi ky khac nhau. Cac khu vuc bi
anh hudng boi hoat dong khai thac mo va
cac khu vuc khai hoang cling nhu céc xu
hudng cai tao da dugc xac dinh 1o rang.
Hai tac gia cho rang cong nghé vién tham
ciing dé dang duoc ap dung va két qua rat
chinh xac voi cac dia diém nghién ciru
cta ho [6]. Nhimg diu hiéu rd rang nhat
c6 thé phat hién duoc bang cong nghé
vién tham d6 1a [3, 5, 7]: (1) xuét hién
cac ddi twong méi nhu: cac bai dat trong
hoac meg khai thac, cac bai tap két dat
da, hé théng duong xa, cac cong trinh
nha, xuéng, nhidu hd sau véi cac ao hd
tu nude, cac kénh rach thoat nudce, nhiéu
phu’O‘ng tién co gidi van chuyén (2) bién
d6i 16p phu: dat rung va dat nong nghlep
bi suy glam thay thé bang dat tréng tap
trung dat da, rung thua, hodc cady co bui.
Moi trudng nude bi anh huong: bé mit
nude cd su chénh léch vé nhiét do, ap
suat va ham luong cac chat trong nudc
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tang dot bién; (3) sat 1o bat thudng trén
dia ban; (4) sut lin bét thuong trén dia
ban; (5) bién dang ctia duong bo ao ho,
song ngoi,...

Muc dich cua bai bao nay la str dung
cac k¥ thuat vién tham lam cong cu phat
hién cac hoat dong khai thac trai phép trén
bé mit Trai DAt va c6 thé duge tich hop
vao qua trinh gidm sat, cho phép cac co
quan quan ly c6 trach nhiém theo doi khai
thac va khai thac khoang trai phép hi¢u
qua hon gitp tranh hodc giam thiéu cac
tac dong bat loi cua khai thac trai phép.
Nhing k¥ thuat nay sé hiru ich cho viéc
giam sat sy phat trién hodc su xéo tron
do khai thac trai phép, xac dinh va theo
doi cac khu vyce cai tao, va danh gia su
thay doi d6 che phu dit, ciing 1a cong cu
gitip cac co quan ¢ trach nhiém ra quyét
dinh kip thoi nham tra lai trang thai tu
nhién ctia moi truong. Cling trong nghién
ctru nay, nhimg dau hiéu khai thac chung
nhét s& duoc 1am rd nham xay dung co s&
khoa hoc dé phat hién khai thac khoang
san bang céng nghé vién tham.

2. Pic diém khu vie nghién ciru

Thai Nguyén la mot tinh giau tai
nguyén khoang san, phia Bic tiép giap
voi tinh Bic Kan, phia Tay gidp véi tinh
Vinh Phtc va tinh Tuyén Quang, phia
bong giap voi cac tinh Lang Son va
Bic Giang, phia Nam tiép giap v6i Tha
do Ha Noi (hinh 1). Vi tri dia ly tinh 1a
mdt trong nhiing trung tam chinh tri, kinh
té cua khu Viét Béc noi riéng, cua vung
trung du mién nai déng bic néi chung, 1a
ctra ngd giao luu kinh té x4 hoi gitra ving
trung du mién ndi voi ving dong bang
Béic bo. Tinh Thai Nguyén c6 dién tich
3.562,82 ki, cach san bay quéc t& Noi
Bai 50 km, cach bién giéi Trung Qudc
200 km, céach trung tam Ha N&i 75 km va
cang Hai Phong 200 km. Viéc giao luu
duoc thuc hién thong qua hé théng dudng
bd, dudng sit, dudng séng hinh ré quat
ma thanh phd Thai Nguyén 1a dau nut.
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Hinh 1: Vi tri dia ly khu vuc nghién ciru

Thai Nguyén hién nay c6 79 to chirc,
ca nhan tham gia hoat dong khai thac
khoang san vai 170 gidy phép cac loai,
trong do co 22 gidy phép do bg, nganh
Trung uong cap, 148 giay phep do tinh
cap. Hoat dong khai théac khoéng san
da dong gop tich cuc vao ngan sach cia
tinh, gop phan thuc day phat trién kinh
té - x4 hoi. Ngoai ra, nhiéu doanh nghlep
da thyc hién tot chinh sach bao ho quyén
loi cia nhan déan noi ¢6 khoang san dugc
khai thac, ché bién thong qua viéc tuyén
dung lao dong tai dia phuong; tich cuc
tham gia cac hoat dong xa hdi, nhan dao
va tr thién, ung ho cac hoat dong 16n cua
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tinh [10]. Tuy nhién, tinh trang khai thac

trai phép khoang san van tai dién. Mot sb
doanh nghi¢p van 1én lat buén ban, khai
thac, van chuyén tri phep khoang san gay
thét thoat tai nguyen that thu ngan séch.
Mot s6 don vi khong thye hién ding quy
trinh khai thac, mat an toan lao dong gay
6 nhiém moi truong. Khao sat ctia So Tai
nguyen va Moi truong tai cac mo khoang
san, nhiéu doanh nghiép str dung thiét bi
khai thac lac hau, chua dong bd nén hi¢u
qua khai thac, ché bién thap; viéc dau tu
thyc hién bién phap glam thicu tac dong
xdu dén moi truong con han ché. Nguon
gay 0 nhlem va anh huong dén moi
trudng chu yéu 13 nude thai (tir viée théo
kho moong khai thac (hinh 2), nuée cudn
troi bé mat qua khu vuc khai thac, khu vyuc
bai thai va nudc thai tir qua trinh tuyén rira
quang); bui, khi thai (tir cac hoat dong van
chuyén, xtc béc, khoan nd min); cac sy
¢0 do trugt 10, troi 1ap bai thai; mat nudc,
sut lan, nit dat, nha cura va cac cong trinh
xdy dung do ha thap muc nudc ngam,.
Mo N1 Phao ¢ Dai Tu di vao hoat dong
dugc hon mot nam, song qua cac dot kiém
tra vé moi tru:ong cho thay viéc xa thai cuia
nha may ra moi truong c6 ham luong cac
kim loai nhu thiy ngén, cyanua, dong
vuot qua mirc cho phep nhleu 1an dan t6i
khleu kién keo dai ciia mot s6 ho dan sinh
song gan d6 [10].

Hinh 2: Moong khai théc la nguyén nhin gay mdt nuéc sut lin
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Mac du tinh da c6 mot hé thégg van
ban quy pham phap luat twong doi day
du trong linh vuc khai thac khoang san,
nhung van ton tai mot khoang cach nhat
dinh gitra cac quy dinh cua phap luét va
thuc tién quan ly. Viéc 1ap quy hoach,
ké hoach, quy€t dinh dau tu dy an chua
tinh toan cu thé dén céc chi phi, loi ich
Ve mdt xa hoi va mdi truong. Viéc phan
cap cho cac dia phuong trong cap phép,
quan 1y khai thac, ché bién khoang san,
bdo vé€ moéi truong da dugc :tlen hanh
nhung chua dugc thanh tra, kiém tra kip
thoi. Do vay, cdc co quan, ban, nganh
chtrc nang can téng cuong t6 chtrc kiém
tra nham ngan chan, truy quét, giai toa
cac hoat dong khai thac trai phép trén
dia ban thong qua cac cong cu khoa hoc
cong nghé tién ti€n nhat.

3. Kha niing phat hién nhitng diu
hi¢u khai thac khoang sin bing cong
nghé vién tham

3.1. Kha nang phat hién nhirng
diu higu khai thic mé 1 thién bing
cong nghé vién tham

Trén co s¢ dac diém va quy trinh
cong nghé khai thac mo 16 thién, nhirng
dau hiéu khai thac c6 kha nang nhan biét
bang cong nghé vién tham bao gom:

- Bii khai thac: bién dong 16p phu tir
16p phu thuc vat thanh bai khai thac

- Bii chtra phé thai, chira dat da:
bién dong 16p phu thanh bii chira

- Xuéng sang loc khoang san: bién
dong 16p pha thanh nha xuong hoac bai
san xuat ngoai troi.

- Puodng giao thong: Bién dong 16p
phii thanh dat giao thong

- Bién dong hé théng song sudi,
kénh rach va moi truong nudc.

- Bién dong méi trudong sinh thai
ring: rimg bi mét hodc bi suy giam

Nhirng diu hiéu trén co6 thé duoc
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sit dung dong thoi hoidc riéng 1é theo
ting giai doan khai thac mo: ddi véi
giai doan thoat nudc, thdo khé mé 19
thién hay viéc l1am kho day mo sé€ tao
diéu kién thuan loi cho c4c thiét bi hoat
dong; thao kho mo bang hé thdng thoat
nudc tu chdy, thoat nudc cudng buc va
cic 16 khoan s& dan dén ha thép murc
nudc ngam, thay do6i 16p phu bé mat
dat. Anh huong dau tién 1a cac rdnh
thoat nudc cd6 do rong khoang 0,5 -
0,7m s& xuét hién, cac ranh thoat nudc
nay c6 kich thudc nho nén rat kho phat
hién trén anh v¢ tinh ngoai trur cac loai
anh c6 do phéan giai siéu cao. Sau khi
cac ranh thoat nudc duoc hinh thanh,
nhitng ao hd tich nuéc hay cac kénh
muong 16n duoc hinh thanh tiép dé dan
nudc ra ngoai, day 1a nhitng ddi tuong
c6 thé phét hién dé dang trong qua trinh
bit dau tién hanh khai thic mé nhu
hinh 3a thé hién duong dan nuéc khi
mod méi bit dau hinh thanh; hinh 3b thé
hién duong dan nude ra kénh & mo da
va dang khai thac.

Sau khi thoat kho va thao nudc, giai
doan tiép theo 1 tién hanh don dep giai toa
mit bang. Luc nay, cac ddu hiéu khai thac
mo rat rd rang dua trén bién dong st dung
dat. Pi véi cac mo duoc phi bang rimg
hodc dat néng nghiép thi s& chuyén sang
dat bang néu anh chup vao thoi diém giai
toa 16p phi. Nhung 16 rang hon ca 13 xuét
hién cua hé théng duong x4, thong thudng
13 mot con duong ddc dao khé 1d rang dan
tir mo ra ngoai hodc két ndi véi bai do thai.
Trong hinh 4, tai mé da Yén Hop, Quy
Hop, Nghé An nam 2009 14 chua tién hanh
khai thac; nim 2010 da lam dudng ndi véi
trung tam xa, don dep bai khai thac; nam
2011 xuét hién thém dudng ndi véi bai d6
thai va hd nudc do chin dong sudi tai bai
do thai; ndm 2012 khong bién dong thém
khi khai thac 6n dinh.
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Hinh 3: (a) Puong dén nwéc khi mé mdéi bit dau hinh thanh,(b) Ao chiva nwéc hinh
thanh khi mé dang khai thdc

Nam 2009 Nam 2010

Céc dau hiéu bién doi rd rang hon
nita cua qua trinh khai thac mo 10 thién
1a cac nha xuong, thiét bi may méc, van
tai va dac biét 1a mo via khoang san khai
thac dan ting tang. Tiép theo 1a cac giai
doan khai thac binh thuong, qua trinh
nay bo via dat muc cuc dai, cac bai thai
tang 1én vé khéi luong. Giai doan két
thic mo s& o nhiéu dau hiéu ré rang nhu
viéc thao do co so ha tﬁng nha xuong,
may moc, cac hd nuéc xuat hién, 16p
thuc phu dugc phu trd lai. Nhimg diu
hiéu vé 16p phu, séng ngoi, thiy hé va
hé thong nha xuéng 1a nhitng diu hiéu
16 rang nhat cta khai thac mo 16 thién
[8], tuy nhién, tiy loai anh vién thAm ma
c6 thé nhan biét nhitng dau hiéu & cip

)

'

Nam 2011
Hinh 4: Dién tién khu vuc khai thdc mé theo anh vé tinh Landsat

Nam 2012

d0 khac nhau, d9 chi tiét va d¢ chinh x4c
khéc nhau.

3.2. Kha nang phat hién nhirng
ddu hiéu khai thac mo hdam lo bang
cong nghé vién tham

TUr nhitng dic diém cia khai thac
mo ham 10, nhitng dau hi¢u dac trung co
thé nhan biét dugc gom:

- Cac cong trinh mat dat gdm:

+ Mit bang tap két vat liéu

+ Nha xuong, cong trinh lién quan

+ Céc thiét bi may moc

+ Phuong tién van chuyén

+ Bai thdi d6

+ Hé thong dudng x4.
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Hinh 5: Khai thic ham 1o trén anh vé tinh

- Céac dich chuyén be mat dat do
anh huong cua khai thac ham mo t6i dia
chat cong trinh: V& co ban, khai thac mo
ham 16 ludn can dién tich mat bang du
16n dé tap két dat da, khoang san do qua
trinh dao boi ham 16. Chinh vi thé, b1en
dong sir dung dat tir loai dat rung, dat
nong nghi¢p sang cac bai tap két dat da
la dau hi¢u r6 rang dau tién cho cong
tac khai khoang Tiép den la nha xudng
vGi cac may phat dién dé cung cap anh
sang va dién cho cac thiét bi khai thac
dudi 1o, cac phuong tién dé van chuyen
dat da ciing 1a dau higu co6 thé nhén biét
khai khoang, hé thong dudng xa de cho
cac phuong tién van chuyén c6 thé di lai
ciing 12 mot dau hiéu khac. ‘Tuy nhién,
trén cac anh do phan giai thap ddu hiéu
nay khong ro rang.

Thong  thuong, néu khai thac
khoang san ham 10, viée chong gitt h ham
het suc quan trong, chong guI ham bang
go néu thyc hién ¢ khu vuc viing sau thi
g0 ru’ng lare nhat va dé khai thac nhat
chinh vi the sy suy giam rung la dau
hiéu dang ké tiép theo.

Khai thac ham 16 cling lam suy
glam két ciu dia chat trong khu vyc
gay nén dich chuyen bé mit, ddu hi¢u
nay c6 thé biéu hién qua viéc sat 16 bat
thuong ¢ trén dia ban hodc sut lun trén
be mat, sat 10 ¢6 thé phat hién bang anh
vién tham quang hoc con sut ltn co thé
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phat hi¢n bang radar giao thoa, ... trén
thyc té, dau hiéu khai thac ham 16 khong
nhiéu ma cha yéu dya trén viéc phat
hién bai mat bang tai ctra ham.

3. 3 Phat hten cic diu hiéu khat
thac gin cira ham 1o lam suy giam két
ciu dia chit

Nhirng dau hi¢u 16 rang nhét co
thé phat hién dugc bang cong nghé vién
tham do la:

- Xuét hién céc dbi tuong moi:

+ Xuét hién cac bai dat tréng hoac
rudng khai thac

+ Xudt hién cac bai tap két dat da

+ Xuit hién hé théng duong xa

+ Xuat hién cac cong trinh nha,
xudng

+ Xuét hién nhiéu ho siu véi céc
ao ho tu nudc, cac kénh rach thoat nuodc.

+ Xuét hién nhiéu phuong tién co
gi61 van chuyén.

- Bién dbi 16p phu:

+ Dat rimg va dat ndng nghiép bi

suy giam thay thé bang dat trong tap
trung dat da, ring thua, hodc ciy co bui

+ Moi truong nude bi anh huong:
nude ¢6 ham luong SST tdng dot bién.

- Sat 16 bat thuong trén dja ban.

- Sut lun bét thuong trén dia ban.

- Bién dang cua dudng bd ao hd,
sOng ngoi.

Hinh 6: Khai thdc 1j thién trén anh vé
tinh

Tap chi Khoa hoc Tai nguyén va Méi truong - S6 20 - nam 2018



Nghién ciru

u2AnbN AH BuoG
1Bul BN ughAny
6'181GZ | G89/0L | L'¥89/0L | 8'€9zy |8'SHS6E | 820528 | 2'6E672 | ¥'6L99€ | 0'6€28L | 2°089LL | 8'662€S |009822| 0'GL | Buo@ | 1L0Oz/G/LL |‘uoSyurl| s aNeEn
. -do/elel
HHNL ex ‘o
A Bugd auy ex
Buo) Buon
ugIO ey nud
¥'7999G | 8¥6L2ZL | 9'615852 o 9'e8pG8 [€268102| 00 | 9'€8¥S8 |£'/G810Z | 9°€8YG8 | €2G8102 |00096L | SO | UBAeA |800zZ/c/el | udhny | jes anen
ddBu “eq -ao/G6LYy
BuQD XIH Buog ex
Bug) Buon
ugIyO ey nud
00 9'/9L/Z| 1'862GYL | 8'9926l |9'/9L.2 |1'862SYL | 6'GLECZ | €'9009) |0'ZE09ZL [€'9009L | 0°OLLE0L |00V/82| G'TL | UBAeBA | /00Z/6/8C | udAny | es aNen
dBu ‘o -qo/0r0Z
BueD X1H ueyd ex
& buoG AH BuoG
. . . . - . . . . . . . ueop ugAny anan
12L02'02eL | LT826G | V1950 | Z'0ZEL | T66ECS |2LICE0L | L'0SL8 | L'T8TES | ¥'LOSOLL | L'2LECS | L'OLBLOL |00VECL | OFL | yo o [B00CHE0 | gy, | S | joieog
A BugD BoH EX
bueg AH Buo@
. . . . . . . . . . . . e doyy (8002/0L/20| UdAny anan
00 v'Z689L | 6€99/9 | T'/T8 |¥'T689L | 6'€G9L9 | 00 | ¥'T6SGT | L'I8YBY | ¥'26AST | L'I8YBY | 0000LL| STL | g i ‘e S| Gozecz
Ay Bugd YUl ex
uaAnbN AH BuoG
9'880€9L | 926001 | S's/686E |29'0,462|z'G86z. |6'98856L |G LLLZLL | 0'Oge6Y | cOLLooL |vesese | svvees |oovose| o0 | ot doun 800Z/E/LE ueAny s | WINLE
Bues 4O ‘uos g -d9/9/9
A Bugd yuri ex
. U9ANBN buonT
, , UBY | iy deup nud €661/L/72
2'198/Z | 1LL¥09L | €'6GELvC | L'282SL- | L LY09L |9'26V6LZ | L'ESLLL | L282LS |€'G8LYET | L'282LS | 22'2€9.1Z | 0000FS | KUk 00 mcmo m_o €66L/LhZ | udhny | ueyl | Aebu
Buoysy £ U ‘N B11/08¢
) ueyd ex
(ew) doyd (ew) (ew) doyd (ew) @) T youd (ew) doyd (ew) Jeqy
: ) . oyd ren oy} feyy
Buop ugiq | eyl | yueues  (Budp ugig| rexn yon | yue ugy |Buop ugig Lon udig | UUE US| 188 WoR | yue uga (ew) | doyd Jop wrE BUHOP | os | deo Aeby
yopudig | udia yonudid |uyopudid| udia [uyopudid|yonudid| T [yonudid| udid | yonudlg | deyd | deo ,%r_m_ doyd  |weup onA mcm,o%_ «%s,a
9L0C sloc - deoyon| uey u deoweN [npyuiyo| i
/102 - 9102 210z weN S10Z 5L 910z weN L0z SIL GL0Z weN 10z weu wa | oy | 0™ 7 quey | "7 Aeo 93
M1 yues os Z-leunuss yuy Gesog | CTRUIUSSUNY || olog | grieunues Uy Z-lsunuss yuy in uog niA

yuy ga yup Supq ugdn3\ 1wy g yun doyd 1.4y ups Supoyy >vyy wyy yury yuly pis yupd ‘[ Suvg

35

-nam 2018

620

Moi truong - S

N

A

N

ai nguyén va

T

Tap chi Khoa hoc




Nghién cuu

(v29t0v2

‘VGLL.S
doud =A%) 163 dayd Aeib
leJq) oeyy - ~ | Vb
ey oA Buoa 00 eNYD
euy © Bx eA £
nud ex
wi| udAn| AH .mc@m—
uglp ©0 uoAny aNgn
¢ ¢ ¢ v ‘Bu =]
€'828¢/ |¢/0'89500C 00498L | 0'SL ueyd 0 9002/€/L0 m:m_._ ep -QO/gHe cl
1 BuoD Ate}
” uel) iy
AH Buoa
udAny
Hos n%o aNgn
6'6/82¢ |81G0GE| 0'€8S8L |L'0¥08L-|€'2909L | L'€0LGS | €'066S | L'OvLLE | 8'€V/EL |G'09€9E | G'€G2/9 | 00G2S | v'Lg | 'euLdD | LLozZ/L/v0 | Bues | 19siep 4"
: -d9/€0
Ay Bugd uel iy
eA Bunip
BoH Bx
BunyN AH Buoa
9'vGle |€'‘segee | L'e62s8 2,698 |€'8L06¢€ | G'8cle8 | O'zelel | €'Gevee | € LvbeL |€'G6ePSE | €°6LELD | 00009 | O°0E Buanug €102/9lv ueAny ep aNen L
HHNL ‘Buon ’ -d9/L¥0L
A Bugd ue] ex
nud uy
ug| 1ew oy .mc@m_
. . . . . . . . . . . GLoz/LL/og| udhny aNgn
errleEl |8P0SSC | 1'99/8€ |EVpLEL-| OVS9L |G8'L29se 00 1'0zere | 2'99/8€ | L'0zeve | 2'99/8€ | 000Ly | 00E | Buonul ‘yuig ep -dO/9ZEE ol
do ks mo_._.mx
Buo) E
Buon
yolL ueq nyd LANLE
1Lv29 L'ev6ve | 6'€9.28 029 |e'eeLle | 6'6ELC8 00 9'0LGYE | 6'€9/28 |9'0LSYE | 6°€9/28 | 000/9 | S'€z | ueud @O | G00z/E/GE | udhny uej 6
s -d9/see
Ay Bugy le@
BuoG ex
yueyy Buon
Uy ues nyd LANLE
6'/G0¢ | Geeeee | 8'GhillE | 1L'8GE8- | ¥080ZE |6°L8ES.LE 00 0'92062¢ | 0‘912€8€ | 92062€E | 0°9LE8€ | 00LGL | S'6 Bueouwy | LLOZ/9/0Z | udhny uej 8
s d9/6.LLL
do Ay eq
Buon Buda ex

2018

- nam

4

i truong - So 20

A

\

A

N .

ai nguyén va

T

i Khoa hoc

Tap ch

36



3.4. Két qui va wu, nhwoce diém
cua phwong phap

- Cac vung khai thac khodng san
dugc diéu v& théng qua dau hiéu khai
thac khoang san trén anh v¢ tinh c6 do
chinh xé4c va chi tiét phu thuoc vao do
chinh x4c ti 18 ban do can thanh 1ap.

- Khu vuc thuc nghi¢m tinh Thai
Nguyén duoc str dung 3 loai anh v¢ tinh
v6i d6 phan giai khac nhau dé thanh 1ap
cac loai ban dd khac nhau. Anh Landsat
va anh Sentinel d6 phan giai thap (10 -
15m) dugc st dung cho thanh 1ap ban
dd ti 1& 1/100.000, anh Planet (@0 phan
gidi 2,5 - 5m) dugc sir dung dé thanh lap
ban do ti 18 1/10.000. Viéc sir dung anh
vé tinh d§ phan giai trung binh cho phép
giam sat khai thac khodng san trén dién
rong, tan suat thu nhan anh lién tuc, chi
phi thap. Ngoai ra, sir dung anh vé tinh
do phan giai cao, chi phi 16n phuc vu
giam sat cac khu vuc khai thac khoang
san v6i do chinh xac cao hon dé khang
dinh dién bién khai thac khoang san tai
nhitng khu vuc nghi ngd c6 dau hiéu
khai thac khodng san trai phép.

Két qua giam sat duoc thong ké
trong bang thdng ké trén, trong bai bao
nay chi tap trung vao phan tich mdt
mé dic biét 1a cac mo sat trong dia ban
tinh Thai Nguyén. Vi du: mo sit sd 3
xd Minh Lap, huyén Pong Hy (hinh
11) di¢n tich trén anh nho hon dién tich
cip phép tuy nhién van c6 dién tich
trai phép vi khu vuc khai thac trén anh
c6 mot phan khai thac nam ngoai ranh
gidi cap phép.

- Thoi ky 2014 - 2015 khong c¢6
dién tich bién dong trén anh, cho thiy
khu vyc khai thac khong khai thac rong
hon ma tap trung khai thac trong phan
dién tich da khai thac duoc.

- Thoi ky 2015 - 2016 c¢6 mdt phan

Nghién cuu

dién tich bién dong chimg to khu vuc
khai thac da dugc lan rong thém.

- Thoi ky 2016 - 2017 khong thay
¢ su bién dong vé dién tich cho théy
giai doan nay khong c6 su gia ting vé
dién tich ma tap trung vao khai thac
trong phan dién tich cii va dién tich da
mo rong thém ¢ giai doan trudc

Uu, nhuoc diém cta phuong phép:

+ Str dung anh v¢ tinh cho phép
giam sat cac hoat dong khai thac khoang
san trai phép tor xa, gidm sat dinh ky
hodc bat thuong, c6 do tin cay va do
chinh xac cao, thong tin khach quan, chi
phi hop ly.

+C6 thé giam st dinh ky cac hoat dong
khai thac khoang san theo thang, quy, nam

+ Tuy nhién con mot s6 han ché:
Anh vé tinh quang hoc chiu tac dong
ctia thoi tiét nhu may, mua nén khong
phai lic nao cling thu duoc anh
dep, du diéu kién giam sat khai thac
khoang san.

4. Giam sat khai thac khoang san
trai phép tai tinh Thai Nguyén
4.1. Cdc nguén tw liéu sir dung

a) Tai liéu vé& cap phép khai thac
khoang san: Gom ho so cap phép hoat
dong khai thac khoang san cip tinh va
hd so cip phép hoat dong khai thac
khoang san cip Bo

b) Cac anh vién tham s& duoc lya
chon phu hgp theo 2 cach: gidm sat dinh
ky va giam sat nhanh. Trong mot sb
treong hop khi ¢ cac thong tin vé khai
thac khoang san trai phép thi thu nhan
anh vé tinh kip thoi dé phuc vu diéu tra,
kiém tra hién truong khai thac ngay lap
tic. Anh vé tinh Landsat, anh vé tinh
Sentinel va anh v¢ tinh Planet st dung
cho khu vuc Thai Nguyén theo so do
canh anh ¢ bang 1 va hinh 5.
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Bing 2. Cic thong tin vé anh vé tinh diing cho gidm sdt khai thic khodng sin Thdi Nguyén

TT AZrl:l:’ ¢ S6 hiéu canh anh Ngay chup D(_)g[i);;an
1 | LANDSAT LC81270452014019LGNO0 19012014 19/01/2014| 15m
2 | LANDSAT LC81270452015150LGNOO 30052015 30/05/2015] 15m
3 | LANDSAT LC81270452016153LGNO0 01062016 01/06/2016| 15m
4 | LANDSAT LC81270452016281LGNO0 07102016 07/10/2016| 15m
5 | LANDSAT LC81270452017091LGNO0 01042017 01/04/2017| 15m
6 | SENTINEL | L1C T48QWK A010168 20170603T034152 03062017 | 03/06/2017| 10 m
S2A_OPER MSI LIC TL
7 | SENTINEL EPA  20151022T034524 20161213T182510 22/10/2015] 10m
A001731 T48QXK NO2 04 01
S2A OPER MSI LIC TL SGS 20161006T034331 2
8 | SENTINEL | ) 161006T084714 A006736 T43QWK No2 04 01 |00/10/2016] 10m
9 | PLANET 20170605 040110 4849018 RapidEye-4.tif 0506/2017| 5m
10 | PLANET 20170605 040110 4849017 RapidEye-4-tif 05062017 5m
11 | PLANET 20170605 040107 4849117 RapidEye-4.tif 05/06/2017| Sm
12 | PLANET 20170605 040106 4849118 RapidEye-4.tif 05/06/2017| Sm
Ha Giang ﬂﬂ Cao Bang
Legend
[Janh_Planet
Lao Cai [Janh_Sentinel
Bic Kan [Janh_Landsat
TpyénQuang [ Tinh_region
Yén Bhi i\ Lﬂ/ 3o Son
¢ ; yén
=~ ,
Phi Tho inh Phiic B&: Giang /g
Son La T Quéng Ninh ’ ‘
Ha Tay “adDusrg i % §
g Y TP{Hai Phy ong S 5

Hoa Binh

ia INa

Ha Nam

Thai Binh

Hinh 7: So' do anh vé tinh tinh Thdi Nguyén

1.2. Phadt hién khai thac khodng
sdn trdi phép tai tinh Thai Nguyén

Trong nghién ctru nay nhém tac
gia da lya chon cac diém co khai thac
khoang san dién ra trén khu vuc Thai
Nguyén, anh vién tham duoc xu ly
(hiéu chinh, gop kénh va cit theo khu
vuc) phu hop véi viée quan sat, giam
sat va phat hién vung khai thac khoang
san cting nhu phat hién khai théac trai
phép tai tinh Thai Nguyén. Cac phuong

38

phap giam sat da duoc thuc nghiém: (1)
Giam sat tuy dong thong qua cac phan
mém chuyén dung: dya vao cac mau da
duoc lua chon tién hanh phan loai so
bd khu vuc khai thac khoang san trén
anh Landsat c6 d§ phan giai trung binh.
Phuong phép nay cho phép xac dinh
nhanh, trén dién rong nhung nhung con
bi 1an mot s6 it cac 16p ddi teong khong
khai thac. (2) Giam sat thong qua cac
tac nghiép vién chuyén nghiép: trén co

Tap chi Khoa hoc Tai nguyén

va Méi triong - S6 20 - ndam 2018



s anh gidm sat anh ty 1€ trung binh da
phan loai & budc trén, cac tic nghiép
vién st dung anh v€ tinh d¢ phan giai
cao két hop voi dir liu thuc dia dé
khoanh vung chinh xéac cac khu vyue ¢6
khai thac mo. (3) Giam sat két hop voi
cac tai li€u cap phep khai thac khoang
san: cac khoanh vung cap phép khai
thac khoang san duogc tich hop cung cac
khoanh vi xac dinh cac khu vuc c6 khai
thac khodng san phat hién ¢ budce (1) va

Nghién cuu

(2). Két qud da duoc kiem ching thong
qua so liu khao sat di€u tra thyc dia cho
thiy cac khu vyc khai thac khoang san
v6i pham vi nho 1é dién ra hau hét trén
toan khu vuc. Cac truong hop phd bién
khi phat hi¢n vung khai thac khoang san
trai phép 1a: (i) vung khai thac trén anh
v¢€ tinh khong trung khop viung cap phép
khai thac khoang san va (ii) vung khai
thac trén anh vé tinh vugt qua vung cap
phép (hinh 6).

Hinh 8: Hién trang khai thdac khodng san tai tinh Thai Nguyén qua danh vé tinh nam 2017

Nam 2014 Nam 2015

Nam 2016 Nam 2017

Hinh 9: Dién bién khai thic than tai xd Phin Mé, huyén Phii Luwong, tinh Thdi Nguyén
(mau do: ranh giGi cap phép, mau xanh, vang, tim,...thé hién ranh gidi khai théc cdc nim)
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Nam 2014 Nam 2015 Nam 2016 Nam 2017

Hinh 10: Dién bién khai théc st tai xi Linh Son, huyén Pong Hy, tinh Thdi Nguyén
(mau do: ranh gicoi cap phép, mau xanh, vang, tim,...thé hién ranh gioi khai thdac cdac nam)

Nam 2014 Nam 2015 Nam 2016 Nam 2017

Hinh 11: Dién bién khai thdc sit tgi xi Minh Lip, huyén Pong Hy, tinh Thdi Nguyén
(mau do: ranh gidi cap phép, mau xanh, vang, tim... thé hién ranh gidi khai thdac cdac nam)

Nam 2014 Nam 2015 Nam 2016 Nam 2017

Hinh 12: Dién bién khai théc st tai xd Héa Trung, huyén Dong Hy, tinh Thdi Nguyén
(mau do: ranh gidi cap phép, mau xanh, vang, tim,...thé hién ranh gidi khai thdac cdac nam)
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Nam 2014 Nam 2015 Nam 2016 Nam 2017

Hinh 13: Dién bién khai thdc sit tai xi Phin Mé, huyén Phii Lwong, tinh Thdi Nguyén

(mau dé: ranh gidi cdp phép, mau xanh, vang, tim,... thé hi¢n ranh giéi khai théc cdc nim)

Nam 2014 Nam 2015 Nam 2016 Nam 2017

Hinh 14: Dién bién khai thic sit tai xi Pong Pat, huyén Pong Hy, tinh Thdi Nguyén

(mau dé: ranh gidi cdp phép, mau xanh, vang, tim,... thé hi¢n ranh giéi khai théc cdc nim)

Nam 2014 Nam 2015 Nam 2016 Nam 2017

Hinh 15: Dién bién khai thic dd véi xi Tan Long, huyén Dong Hy, tinh Thdi Nguyén

(mau dé: ranh gidi cdp phép, mau xanh, vang, tim,... thé hi¢n ranh giéi khai théc cdc nim)
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Hinh 16: Vung khai thdac khodng sdn
trdi phép tai xa Phu Ly va xd Dong Dat
(x,y=571754,2404674)

5. Két luan

Anh vé tinh 1a ngudn dit liéu khach
quan, phong phti va hi¢u qua trong cong
tac gidm sat khai thac khoang san. Tai
bét ky ving siu, ving xa viéc quan sat
tor anh v¢ tinh luén l1a cong cu nhanh
chéng, chinh xac va kip thoi. Két hop
vo1 mot sO dir licu khac, anh vé¢ tinh rat
hiru hiéu trong giam sat viéc khai théc
khoéng san trai phép.

Phat huy kha nang giam sat dinh ky
va viée két ndi co s¢ dir liéu cac khu
vuc da quy hoach khoéang san, khu vyc
da cap phep khai théac khoang san va cac
khu vuc cap phép mai voi cac anh vién
tham s€ gop phan phat hién kip thoi viée
cap phép khai thac khoang san khong
ding quy hoach dé xir 1y hét stc c6 ¥
nghia thuc té.

Viéc nghién ciru xay dyng cong
cu hd trg hodc qui trinh phat hién, theo
doi hoat dong khai thac khoang san trai
phép béng cong nghé vién tham 13 hét
sue can thiét, cap bach, co'y nghla khoa
hoc va thuc tién, gép phan néng cao
hiéu qua quan ly Nha nudc vé khoang
san nod1 chung va cua B Tai nguyén va
Moi truong nodi riéng.
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