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NGHIEN CUU ANH HUONG CUA CONG TAC KHAI THAC
CAT, SOI PEN BIEN PONG PUONG BO SONG CHU
(POAN CHAY QUA HUYEN THOQ XUAN, TINH THANH HOA)
BANG DU LIEU VIEN THAM

VUONG TRONG KHA®, TRINH LE HUNG®, HOANG NGQC HUY®
DTruong Pai hoc Mo-Dia chat, “Hoc vién Ky thuat Qudn sy
YCuc Do dac Ban do va Thong tin Dia ly Viét Nam

Tém tit:

Trong nhitng ndm gan day, tinh trang khai thdc cat, séi tran lan va thiéu quy hoach dan dén su
sat 16 nghiém trong dwong bo cdc séng 16m & Viét Nam. Bai bdo ndy trinh bay két qua danh gid bién
dong duwong bo song Chu, doan chay qua huyén Tho Xuan (tinh Thanh Hoa) giai doan 2015 — 2020
tir dir lidu vién tham. 02 canh anh vé tinh Sentinel-2A4 chup ngay 01/12/2015 va 09/03/2020 duoc s
dung dé xdc dinh ranh giéi nwée - ddt lién trén co sé chi s6 tw dong tach neée AWEL sau d6 chong
xép dé phdt hién bién dong dwong bo song. Két qua nhdn dwoc cho thdy, trong giai doan tir 2015
dén 2020, dwong bo séng Chu cé sw bién dong rat phike tap, trong d6 ghi nhdn ca qud trinh x6i 16
va boi tu. Toc dé x6i 16 1om nhat lén dén 37 m/ndm & trung tam khu viee nghién civu, noi tdp trung
cdc tau hit cat, séi. Két qua nhdn dwoc trong nghién ciru ¢é thé cung cdp théng tin giip cdc nha
qudn Iy trong theo déi, gidm sat dién bién sat 16 dwong bo séng Chu, lam co s¢ dé danh gid danh
hwong ciia qud trinh khai thac khodng san dén dwong bo séng.

1. Mé dau

Nhing nim gan day, qué trinh d6 thi hoa, xay
dung nong thén méi...dan dén nhu ciu vé vat
lidu xay dyng rat 16n, khién tinh trang khai thac
cét, soi tai cac song 16n trén ca nudc didn ra hét
strc phirc tap. O nhiéu dia phuong, viéc khai thac
cét, soi trai phép hodc thiéu quy hoach dién ra
trong thoi gian dai, gay sat 1o bo song va anh
hudng nghiém trong dén doi sdng ciing nhu hoat
dong san xudt cia ngudi dan. Viéc theo doi,
giam sat sat 16 duong bo song do anh hudng cua
khai thac cat, soi 1a mot van dé co tinh cﬁp thiét,
cung cap thong tin kip thoi gitup cac nha quan ly
trong Umg pho voi tinh trang trén.

Nhiéu nghién ctru trén thé gisi da sir dung dit
li¢u anh vé tinh quang hoc nhu Landsat, Aster,
Sentinel-2 trong xac dinh duong bo song, bo
bién, sau d6 chong xép dé tao ban dd bién dong
duong bo (Huang et al., 2018) [5]. Ban dau,
phuong phap t6 hop mau cac kénh do, can hong
ngoai va hong ngoai giita duoc st dung nham

tach ranh gidi nudc-dat lién thuong do sy don
gian trong xu ly. Mac du vay, phuong phap nay
cling ¢6 nhuge diém co ban khi khong thé tu
dong tach duoc ddi tuong nudc, hon nira voi
nhitng d6i twong nude co hinh dang phirc tap,
viéc s6 hoa tir anh t6 hop mau gip rat nhiéu kho
khan (Feyisa et al., 2014). Alesheikh et al.
(2007) [2] da str dung cac anh ti I¢ tir cac kénh
xanh luc, dd, can h6ng ngoai anh v¢ tinh Landsat
trong danh gia bién dong duong bd hé Urmia
(Azerbaijan) vdi do chinh xac dat khoang 1.3
pixel. Trén co so phan tich dac trung phan xa
phd cia nuéc ¢ dai song nhin thiy va hong
ngoai, nhiéu nha khoa hoc d3 dé xuit cac chi sb
nudc nhu Normalized Difference Water Index
(NDWI) (McFeeters, 1996 [6]; Gao, 1996 [4]),
Modified Normalized Difference Water Index
(MNDWI) (Xu, 2006) [10],...nham phan loai
dbi tugng nudc mat tor anh v¢ tinh quang hoc.
Maic du vay, viéc lya chon gid tri ngudng dé
phan biét gitta nude va dat lién trén cac chi sb
nuéc ndy 1a mot van dé kho khan do gia tri
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ngudng thay doi theo thoi gian va khong gian
(Feyisa et al., 2004).

Tir phéan tich nhitng han ché cta cac chi s6
nudc nhu NDWI, MNDWI, Feyisa et al. (2014)
[3] dd dé xut str dung chi s6 tach nudc tu dong
(AWEI - Automated Water Extraction Index)
nham cung cip gia tri ngudng on dinh, tir d6 cai
thién d6 chinh x4c khi tach nudc - dit lién. Chi
s& AWEI ciing dugc st dung trong mot sb
nghién ctru (Acharya et al., 2018 [1]; Mustafa et
al. 2017 [7]; Nguyen et al., 2019 [8]; Trinh et al.,
2020 [9]) va chung minh tinh hiéu qua khi so
sanh véi cac chi s6 nude khac.

Bai bao nay trinh bay két qua danh gia bién
dong duong bo song Chu, doan chay qua huyén
Tho Xuan, tinh Thanh Hoa tir dit liéu anh v¢é tinh
Sentinel-2A giai doan 2015 - 2020. Chi s6 nuéc
AWElInsh xac dinh tir 02 canh anh Sentinel-2A
ngay 01/12/2015 va 09/03/2020 dugc sir dung dé
tach ranh gii nude - dat lién, sau d6 chong xép
dé xay dung ban dd bién dong duong bo song
Chu khu vuc nghién ctru giai doan 2015 - 2020.

2. Phwong phap nghién ctru

Dic trung phan xa phd ciia nudc ¢ sy khac
biét rat 1on so véi cac ddi tuong 16p phi bé mit
khac (dat, thyuc vat), trong d6 nudc hap thu phan
16n ning lugng birc xa dién tir chiéu t6i & bude
song can hong ngoai va hong ngoai séng ngin
(Hinh 1).
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Hinh 1: Ddc trung phan xa pho cua nuoc va
cdc doi twong mat dat

Céc thuc thé nudc bé mit ciing rat da dang,
duoc bao quanh bdi thyc phu khac nhau va cé
dic trung phan xa phd khic nhau. Dya vao y
tudng ndy, ciing v6i cac khao sat chi tiét, Feyisa

et al. (2014) [3] da st dung ndm kénh anh
Landsat TM dé xay dung chi sb tach nudc tu
dong AWEIL, bao gdm céc kénh xanh lam (kénh
1), xanh luc (kénh 2), can héng ngoai (kénh 4) va
2 kénh hdng ngoai song ngan (kenh 5 vakeénh 7).
Chi s6 nay bao gém hai chi sb 1a AWEI, (st

dung cho ddi tuong nudc bi d&nh hudng cia bong
do thyc phu giy nén) va AWEI, g, (stt dung cho
d6i twong nude khong bi anh huong boi bong
cua thyc phi) (Acharya et al., 2018) [1]. Voi
dudng bo song it bi anh hudng cua thuc vat,
trong nghién cuu nay lua chon st dung chi so
AWEI, ¢, d€ xac dinh ranh gidi nudc - dat lién va
danh gia bién dong dudng bo.
Chi s6 AWEI,;, duoc xac dinh nhu sau:

AWET (D

Trong d6, p 1a gia tri phan xa phd cua cac
kénh xanh luc (B2), c4n hong ngoai (B8), hong
ngoai song ngin (B1l, B12) anh vé tinh
Sentinel-2A. Nhu vy, dé tinh chi s6 AWEI
gié tri s6 nguyén cuia anh vé tinh Sentinel-2A can
duoc chuyén do6i vé gia tr1 phan xa phé. Do anh
Sentinel-2A duoc cung cip & mirc do xir Iy L2A
(d3 chuyén tir gia tri s6 nguyén sang phan xa
dinh khi quyén), trong nghlen ctru chi tién hanh
hiéu chinh khi quyen dé xac dinh gia tri phan xa
bé mit nuéc bang phan mém SNAP. Qué trinh
tinh toan chi s6 AWEIy, dugc tién hanh trén

phan mém ERDAS Imagine 2014. Gia tri
ngudng nham phan biét ranh gidi nudc - dat lién
dugc lay trén co so phan tich histogram cac anh
chi s6 AWEI, g, trén phan mém ENVI 5.2.

on = HPp2 —Pp1) —02505 + 27505

nsh’

Sau khi x4c dinh chi s6 nuéc AWEIL g,
ngudng s& dugc lya chon dé tach ranh gidi nudc
- dat lién. Két qua nhan dugc 1a mot anh ¢ dang
nhi phan, trong d6 nudc co gia tri 1a 1, dat lién
c6 gia tri [a 0. Cac anh tiép tuc duogc vector hoa
va chong xép dé nhan duoc két qua xac dinh bién
dong duong bo. Ban dd bién dong duong bo
song Chu giai doan 2015 - 2020 dugc xay dung
trén phan mém ArcGIS 10.

gia tri

3. Két qua va théo luin
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Khu vuc nghién ctru dugc lya chon la song
Chu doan chay qua huyén Tho Xuan (tinh Thanh
Hoa). bay la dia ban dang dién ra tinh trang khai
thac cat, so6i ram rd va phirc tap trong thoi gian
qua, anh huo‘ng 16n dén moi trudong séng va hoat
dong san xuat ciia ngudi dan dia phuong.

Dir liéu vién tham sir dung trong nghién ciru
bao gdm 02 canh anh vé tinh Sentinel-2A & mirc
xtu ly L2A, chup ngay 01/12/2015 (hinh 2) va
09/03/2020 (Hinh 3). Anh dugc chup vao mua
kho, khong bi anh hudng boi may va suong mu.
Sau khi thu thap va tién xir Iy nham xac dinh gia
trj phan xa ph6 bé mat, anh duoc cit theo khu
vue nghién ctru va tinh toan chi s6 AWEI ;, theo

cong thuc (1).

Két qua xac dinh chi s6 AWEI g,
nghién ciru tor anh vé tinh Sentinel-2A ngay
01/12/2015 va 09/03/2020 dugc trinh bay trén
cac hinh 4 va 5. Trén anh chi s6 AWEL ., nuéc

dugc thé hién boi mau trang sang, trong khi thyc
vat va dat dugc thé hién boi cac pixel mau toi.

khu vuc

nsh>

Hinh 2: Anh Sentinel-24 ngay 01/12/2015 khu
vire nghién ciru

Hinh 3: Anh Sentinel-2A4 ngay 09/03/2020 khu
viee nghién ciru

Can ctr vao biéu dd histogram cua anh chi s6
nuéc AWEI, g, trong nghién ctu tién hanh lya
chon ngudng dé phan loai 16p nudc va 16p khong
phai nuée. Gia tri ngudng nay dugc dua vao dé
phan loai, trong cic diém anh c6 gia tri nhé hon
ngudng khao sat dugc dua vé 16p khong phai
nuoc, nguoc lai néu 16n hon ngudng khao sat thi
s& thudc vé 16p nudce. Céc sai sb 14y thira va bo
sot duoc tinh nham tim ra nguong ti wu. Viéc
quyet dinh ngudng nao 1a t6i wu s& cin clr vao
sai s0 lay thira va sai s6 bo sot. Thong thuong khi
sai 8O lay thira 16n thi sai s6 bo s6t s& nho va
nguoc lai. Do d6, ngudng tbi vu s& 1a ngudng ma
cho két qua phan loai c6 sai s6 lay thira bang sai
5O bo sot.

Phan tich céc anh chi s6 AWEIL, gy, khu vuc
thir nghiém cho thdy, ngudng t6i wu dé tach 16p
nuée va dat lién 12 0,1108. Anh nhi phéan thé hién
két qua phan ngudng nudc - dit lién tir chi s6
AWEInsh nam 2015 va 2020 duoc trinh bay trén
hinh 6, trong d6 nudc c6 mau tring (gia tri 1) va
dat lién c6 mau den (gia tri 0). Qué trinh thu
nghiém véi cac gia tri ngudng khac nhau nhim
lra chon ngudng téi wu duoc thuc hién trén phan
mém xir Iy anh ENVI 5.2.
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Hinh 4: Chi s6 nuwéc AWEIL,y, xdc dinh tic anh ~ Hinh 5: Chi s6 nuéc AWEI, gy, xdc dinh tir anh
Sentinel-24 ngay 01/12/2015 Sentinel-24 ngay 09/03/2020

Hinh 6: Két qud phdn nguwdng nwée-ddt lién tiv anh chi séAWE]nsh
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Hinh 7: Két qua danh gia bién dong dwong bo song Chu doan chay qua huyén Tho Xudn, tinh
Thanh Hoa tir anh vé tinh Sentinel-2A giai doan 2015 - 2020
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Két qua danh gia bién dong duong b song
Chu doan chay qua huyén Tho Xuan, tinh Thanh
Hoéa giai doan 2015 - 2020 tir dit li¢u anh v¢ tinh
Sentinel-2A dugc trinh bay trén hinh 7. Phan tich
két qua nhan dugc cho thdy, chi trong mot
khoang thoi gian ngan (5 nam), duong bod séng
Chu c6 sy thay doi rat 16n, trong d6 ghi nhan ca
qua trinh sat 16 va boi tu. Poan phia tay khu vuc
nghién ctru, dudng bo song twong dbi 6n dinh
trong giai doan 2015-2020, trong d6 mot sé khu
vuc dién ra qua trinh bdi tu v6i toe d6 khoang 20
m/nam. Tbc do xo6i 16 dudng bd song & doan
phia tay khu vuc nghién ctru nhin chung khoéng
dang ké, du6i 5 m/nam.

Ngugc lai, duong bo song ¢ trung tam khu
vuc nghién ciru ¢6 sy bién dong kha 16n véi xu
hudéng chung 1a sat 16. Trong giai doan 2015-
2020, chiéu dai doan sat 16 16n nhat dat g?m 1000
m, chiéu sau rong chd 16n nhat dat khoang 175
m, téc do sat 1& trung binh la 37 m/nam. Nhiéu
doan song ¢ trung tdm khu vuc nghién clru cling
ghi nhan tdc do sat 10 trén 20 m/nam. Poan phia
tay khu vuc nghién ciru, toc do sat o duong bo
song ¢ giam xuong mic du van cao, mot sO chd
cling ghi nhan ca hién tugng bodi tu voi toe do
kha nhanh. Két qua nay ciing pht hop véi dién
bién khai thac cat, soi & song Chu thoi gian qua,
khi cac may hut cat, séi tip trung phan 1on &
doan trung tdm khu vuc nghién ctru, thugc dia
ban cac xa Phu Xuan, Xuan Lai va Hanh Phuc.
Nhu vay, co thé nhan the”iy, viéc khai thac cat, soi
& song Chu da ¢ nhing anh huong déng ké dén
dong chay va long song, dan dén nhimg dién
bién rat phirc tap ciia dudong bo song Chu trong
mot giai doan ngén, tir nam 2015 dén nim 2020.

Két qua nhan duoc trong nghién ctu ciing
cho théy tinh hi€u qua cua viéc str dung du liéu
anh vién tham d6 phan giai cao Sentinel-2 MSI
trong nghién ctru, danh gia bién dong dudng bo.
Do duoc cung cap hoan toan mién phi, chu ky
cap nhat ngan (5 ngay) do phan giai khong gian
cao (1én dén 10m) va sb lugng kénh phd 16n (13
kénh), anh Sentinel-2 MSI dang dan tr& thanh
nguon dir liéu quan trong trong nghién ctru, giam
sat tai nguyén va moi trueong. Vi nhiing nghién

ciru ¢ nhiing khu vuc ¢é di¢n tich khong 16n,
viéc st dung anh vé€ tinh Sentinel-2 MSI cling
phu hop va hi¢u qua hon so véi st dung dit liéu
anh vé tinh Landsat - nguén dir liéu chu dao
trong cic nghién ctru vé bién dong dudng bo
song, bd bién trude day.

4. Két luan

Trong nghién ctru nay, 02 canh anh vé tinh
Sentinel-2A giai doan 2015 - 2020 khu vuc song
Chu doan chay qua huyén Tho Xuan (tinh Thanh
Hoa) dugc sir dung dé chiét tach dudng bo trén
co s& chi s6 tach nudc ty dong AWEI, . Cic
duong bo duge chong xép va phan tich nham
danh gia bién dong trong 5 nam, tr ndm 2015
dén 2020. Két qua nhan dugc cho thay, duong bo
song Chu khu vuc nghién cru c¢6 nhimg dién
bién rat phtic tap trong mot khoang thoi gian
nge"m, trong do ghi nhan ca hién tugng sat 16 va
boi ty. Poan sdng trung tdm khu vuc nghién cuu,
noi tap trung cac may, tau khai thac cat, soi trong
thoi gian qua, xu hudng bién dong dudng bo
song chu dao la sat 16, voi nhitng khu vyce c6 toe
dd sat 10 1én dén gﬁn 40 m/nam, chiéu dai sat 16
1én dén gﬁn 1000 m. V6i nhitng khu vyuc con lai,
tbc do sat 16 c6 thap hon nhung van con cao.
Trong khi d6, qua trinh boi tu dién ra chu yéu ¢
doan phia tay khu vuc nghién ctru.

Két qua nhan dugce trong nghién ciru 1a nguon
thong tin quan trong gitup cac nha quan 1y trong
phat hi¢n, gidm sat hién tuong sat 16 dudng bo
song Chu, tir d6 dua ra cac bién phap kip thoi
trong giam thiéu anh hudng do khai thac cat, séi
dén bién dong duong bo song.Q
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Research for the impact of sand and gravel mining on Chu river bank change (in the inter-
section at Tho Xuan district, Thanh Hoa province) using remote sensing data

Vuong Trong Kha, Hanoi University of Mining and Geology

Trinh Le Hung, Military Technical Academy

Hoang Ngoc Huy, Department of Survey, Mapping and Geographic information Vietnam

In recent years, the widespread mining of sand and gravel have led to serious erosion of the banks

of major rivers in Vietnam. This paper presents the results of shoreline changes in the section of Chu
river, which running through Tho Xuan district (Thanh Hoa province) in period 2015 - 2020 from
remote sensing data. 02 Sentinel-2A satellite images taken on 01/12/2015 and 09/03/2020 were used
to extract the water/land boundary based on the Automated Water Extraction Index (AWEI), then
overlay to detect change in riverbank condition. The results show that, the Chu river bank has com-
plicated change in period 2015 - 2020, including erosion and accretion processes. The maximum
erosion rate is up to 37 m/year in the center of the study area, where sand and gravel ships are con-
centrated. The results obtained in the study can provide information to help managers in monitoring
the riverbank change of Chu river, as a basis for assessing the impact of mining process on river-
bank.O
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