Nghién ciru
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Trong nhitng nam gan day, tinh trang khai thac cat, séi tran lan va thiéu quy
hoach dan dén sw lat 16 nghiém trong dwong bo cdc séng 1om ¢ Viét Nam. Bai bdo nay
trinh bay két qua déanh gid bién dong duwong bo séng Chu, doan chay qua huyén Tho
Xudn (tinh Thanh Héa) giai dogn 2015 - 2020 tir dit liéu vién tham. 02 canh anh vé
tinh Sentinel-24 chup ngay 01/12/2015 va 09/03/2020 dwoc sir dung dé xdc dinh ranh
gidi e - dat lién trén co s¢ chi s6 tw dong tach nwée AWEI sau dé chong xép dé
phat hién bién dong dwong bo séng. Két qua nhdn dwoc cho thdy, trong giai doan tir
2015 dén 2020, dwong bo séng Chu c6 sw bién dong rat phire tap, trong do ghi nhdn
cd qud trinh x6i 16 va boi tu. Toc dg x6i 16 1om nhat 1én dén 37 m/ndm & trung tam khu
viee nghién ciru, noi tdp trung cdc tau hit cdt, séi. Két qua nhdn dwoc trong nghién
citu ¢6 thé cung cdp théng tin gitip cdc nha quan 1y trong theo doi, gidm sdt dién bién
sat 16 dwong bo séng Chu, lam co s¢ dé danh gia anh hwéng ciia qud trinh khai thdc
khodng san dén dwong bo séng.
Tir khoa: Vién tham; Khai thic khoang san; Bién dong duong bo; Song Ma;
Sentinel-2A
Using remote sensing data to assess the impacts of sand and gravel mining on Chu
riverbank change at Tho Xuan district, Thanh Hoa province

In recent years, the widespread of sand and gravel mining hase 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 running through Tho Xuan district
(Thanh Hoa province) in period 2015 - 2020 using 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 Automated Water Extraction Index (AWEI). The extracted
iamges were then overlayed to detect change in riverbank condition. The results show
that Chu river bank has changed complicatedly in the period 2015 - 2020 with 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 mining occur actively. The results of this study
provide information for local authority to monitore the change of Chu riverbank as
well as assess the impacts of mining process occuring on Chu river.
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Nghién cuu
1. Mé dau

Nhiing nam gan day, qua trinh db thi
héa, xay dung noéng thén méi,...dan dén
nhu ciu vé vat lidu xay dyung rat 16n, khién
tinh trang khai thac cat, soi tai cac song
16n trén ca nude dién ra hét stc phuc tap.
O nhiéu dia phuong, viéc khai thac cat,
sOi trai phép hodc thiéu quy hoach dién
ra trong thoi gian dai, gdy sat 1& bo song
va anh hudng nghiém trong dén doi song
ciing nhu hoat dong san xuit cua ngudi
dan. Viéc theo doi, giam sat sat 16 dudong
bo song do anh huong cua khai thac cat,
s0i 14 mot van dé c6 tinh cép thiét, cung
cap thong tin kip thoi gitip cdc nha quan
ly trong ung phdé vdi tinh trang trén.

Nhiéu nghién ctru trén thé gidi da
st dung dit liéu anh v¢ tinh quang hoc
nhu Landsat, Aster, Sentinel-2 trong xac
duong bo song, bd bién, sau d6 chéng xép
dé tao ban d6 bién dong duong bo (Huang
et al., 2018) [5]. Ban dau, phuong phap
t6 hop mau cac kénh do, can hdng ngoai
va hong ngoai gitta duoc st dung nham
tach ranh giéi nudc - dat lién thudng do
su don gian trong xu ly. Mac du vay,
phuong phap nay ciing ¢6 nhuoc diém
co ban khi khong thé tu dong tach dugc
ddi tuong nudc, hon nita véi nhitng doi
tugng nudc co6 hinh dang phtrc tap, viéc
s6 héa tlr anh t6 hop mau gap rat nhidu
kho khan (Feyisa et al., 2014). Alesheikh
etal. (2007) [2] da su dung cac anh ti I€ tu
céc kénh xanh luc, do, can hdng ngoai anh
vé tinh Landsat trong d4nh gia bién dong
duong bo hd Urmia (Azerbaijan) véi do
chinh xac dat khoang 1.3 pixel. Trén co
s& phan tich dic trung phan xa phd cua
nude & dai song nhin thdy va hong ngoai,
nhiéu nha khoa hoc d3 dé xuit céc chi sb
nudc nhu Normalized Difference Water
Index (NDWI) (McFeeters, 1996 [6];
Gao, 1996 [4]), Modified Normalized
Difference Water Index (MNDWI) (Xu,
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2006) [10],...nham phan loai dbi tugng
nudc mat tir dnh v€ tinh quang hoc. Mac
du vay, viéc lwa chon gia tri ngudng dé
phan biét gitta nuéc va dét lién trén cac
chi s6 nudc nay 1a mot van dé khé khin
do gia tri ngudng thay doi theo thoi gian
va khong gian (Feyisa et al., 2004).

Tir phén tich nhitng han ché cua cac
chi s6 nuéec nhu NDWI, MNDWI, Feyisa
et al. (2014) [3] da dé xuét st dung chi
sO tach nude ty dong (AWEI - Automated
Water Extraction Index) nham cung cip
gia tri ngudng on dinh, tir d6 cai thién do
chinh xédc khi tich nuéc - dat lién. Chi
s& AWEI ciing duoc s dung trong mot
sd nghién ciru (Acharya et al., 2018 [1];
Mustafa et al. 2017 [7]; Nguyen et al.,
2019 [8]; Trinh et al., 2020 [9]) va ching
minh tinh hi€u qua khi so sanh vdi céc chi
s6 nude khéc.

Bai bio nay trinh bay két qua dédnh
gi4 bién dong dudng bd séong Chu, doan
chay qua huyén Tho Xuan, tinh Thanh
Hoéa tir dir 1i€u anh v¢ tinh Sentinel-2 A giai
doan 2015 - 2020. Chi s6 nuéc AWEInsh
xac dinh tir 02 canh anh Sentinel-2A ngay
01/12/2015 va 09/03/2020 dugc su dung
dé tach ranh giéi nudc - dat lién, sau d6
chdng xép dé xay dung ban dd bién dong
duong bo song Chu khu vuc nghién ctru
giai doan 2015 - 2020.

2. Phuwong phap nghién ciru

Pic trung phan xa phd cua nude cé
su khéc biét rat 16n so véi cac dbi tuong
16p phu bé mit khac (dat, thuc vat), trong
d6 nuée hap thu phan 16n nang luong birc
xa dién tir chiéu t&i & budce song can hong
ngoai va hong ngoai séng ngan (Hinh 1).

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 30 - nam 2020



m
=]

| Mhin thiy [Can hang ngoai (NIR): Hiang ngaai sang ngan |SWIR)

3013

VRN

T T T T T T T T T T T
05 07 09 11 13 15 1.7 189 21 23 28
Burde sdng {um)

Phan x3 phé (%]
g 38

= M
T 7

Hinh I: Ddc trung phan xa pho clia nuwoc
va cdc déi twong mat dat

Céc thyuc thé nudc bé mit cling rat da
dang, dugc bao quanh boi thuc phu khac
nhau va ¢6 dic trung phan xa phd khac
nhau. Dya vao y tudng nay, cung vdi cac
khéo sat chi tiét, Feyisa et al. (2014) [3]
da sir dung nam kénh anh Landsat TM d¢
xdy dung chi sé tach nudc tu dong AWEI,
bao gdm céc kénh xanh lam (kénh 1), xanh
luc (kénh 2), can hong ngoai (kénh 4) va
2 kénh hong ngoai song ngan (kénh 5 va
kénh 7). Chi s nay bao gdm hai chi sé 1a
AWEI (st dung cho dbi tugng nudc bi
anh hudng cua bong do thuc phu gay nén)
va AWEI (st dung cho dé6i tuong nudc
khong bi anh hudng bdi bong cua thuc
phu) (Acharya et al., 2018) [1]. V&1 duong
bo song it bi anh hudng cua thuc vat, trong
nghién ctru ndy lya chon st dung chi s6
AWEI de xac dinh ranh giéi nudc - dat
lién va danh gia bién dong dudng bo.

Chi sb AWEI
sau:

duoc xac dinh nhu

AWEL,;, = 4(Pyy = Pyi1) —0.25pps +2.75 041,

(1)

Trong d0, p 1a gia tri phan xa phd cua

cac kénh xanh luc (B2), can héng ngoai
(B8), hong ngoai séng ngin (B11, B12)
anh v¢ tinh Sentinel-2A. Nhu vy, dé tinh
chi s6 AWEI , gia tr1 s6 nguyén cia anh
Ve tinh Sentlnel 2A can dugc chuyén doi
vé gia tri phan Xa phé. Do anh Sentinel-
2A dugce cung cip o mirc do xurly L2A (da
chuyen tur gla tri sO nguyén sang phan xa
dinh khi quyén), trong nghién ctru chi tién

Nghién ciru

hanh hi¢u chinh khi quyén dé x4c dinh gia
tri phan xa bé mit nudc bang phén mém
SNAP. Qua trinh tinh toan ch1 s6 AWEI
dugc tién hanh trén phin mém ERDAS
Imagine 2014. Gi4 trj ngudng nham phan
biét ranh gidi nudce - dat lién duoc lay trén
co so phan tich histogram céc anh chi s6
AWEI__ trén phan mém ENVI 5.2.

Sau khi x4dc dinh chi s nudce AWEIn o
gia tri ngudng s& duoc lya chon dé tich
ranh giéi nude - dat lién. Két qua nhan
dugc 1a mot anh ¢ dang nhi phan, trong
d6 nudc co gid tri 1a 1, dat lién co gid tri
la 0. Cac anh tiép tuc duoc vector hoa va
chdng xép dé nhan duoc két qua xac dinh
bién dong duong bo. Ban d6 bién dong
duong bo song Chu giai doan 2015 - 2020
dugc xdy dung trén phan mém ArcGIS 10.

3. Két qua va thao luin

Khu vuc nghién ctru dugc lya chon 1a
song Chu doan chay qua huyén Tho Xuan
(tinh Thanh Héa). Pay la dia ban dang
dién ra tinh trang khai thic cat, s6i rim
r0 va phuc tap trong thoi gian qua, anh
hudng 16n dén méi truong séng va hoat
dong san xuat ciia ngudi dan dia phuong.

Dir liéu vién tham sir dung trong
nghién ctru bao gdm 02 canh anh vé tinh
Sentinel-2A ¢ muc xtr ly L2A, chup ngay
01/12/2015 (Hinh 2) va 09/03/2020 (Hinh
3). Anh duoc chup vao mua khd, khong
bi &nh hudng boi may va suong mu. Sau
khi thu thap va tién xr Iy nham xdc dinh
gia tri phan xa phé bé mat, anh dugc cit
theo khu vuc nghién ctru va tinh toan chi
5O AWEI  theo cong thure (1).

Két qua xédc dinh chi s6 AWEI _ khu
vuc nghién ctru tir 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 s AWEIL , nwéc dugc thé hién boi
mau trang sang, trong khi thuc vat va dat
duoc thé hién boi cac pixel mau t0i.
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Hinh 2: Anh Sentinel-2A ngay 01/12/2015
khu vuc khu vuc nghién ciru

Cian cir vao biéu do histogram cua
anh chi sO nudce AWEI , trong nghién
ctru tién hanh lya chon ngudng dé phan
loai 16p nudc va 16p khong phai nudec.
Gia tri ngudng nay duoc dwa vao dé phan
loai, trong cac diém anh c6 gia tri nho hon
ngudng khao sat dugc dwa vé 16p khong
phai nuéce, ngugc lai néu 16n hon ngudng
khao sat thi s& thudc vé 16p nude. Cac sai
s6 14y thira va bo sot dugc tinh nham tim
ra ngudng toi wu. Viéc quyét dinh ngudng
nao 1a toi wu s& can ¢ vao sai sb 13y thira
va sai sO bo sét. Thong thuong khi sai

Hinh 3: Anh Sentinel-2A ngay 09/03/2020
khu vuc khu vuc nghién ciru

sO ldy thira 16n thi sai s bo sot s& nho
va nguoc lai. Do do, ngudng toi wu sé& 1a
ngudng ma cho két qua phén loai c6 sai s6
lay thira bang sai s6 bo sot. Phan tich céc
anh chi s6 AWEI  khu vuc thir nghi¢m
cho thiy, ngudng t6i wu dé tach 16p nudc
va dat lién 1a 0,1108. Anh nhi phan thé
hién két qua phan ngudng nudc - dit lién
tir chi s6 AWEI  ndm 2015 va 2020 duge
trinh bay trén Hinh 6, trong dé nudc cd
mau trang (gia tri 1) va dat lién c6 mau
den (gid tri 0).

Hinh 4: Chi sé nuwéc AWEI  , xdc dinh tie
anh Sentinel-2A ngay 01/12/2015

Hinh 5: Chi s6 nuéc AWEI , xdc dinh tir
anh Sentinel-2A ngay 09/03/2020
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Hinh 6: Két qud phan ngwéng nwéc - dat lién tiv anh chi sé AWEI
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Hinh 7: Két qua ddnh gid bién dopng dwong bo song Chu doan chdy qua huyén Tho Xudn,
tinh Thanh Hoa tir anh v¢é tinh Sentinel-2A giai doan 2015 - 2020
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Két qua danh gia bién dong duong bo
song Chu doan chay qua huyén Tho Xuén,
tinh Thanh Hoéa giai doan 2015 - 2020 tu
dir liéu anh vé tinh Sentinel-2A duogc trinh
bay trén Hinh 7. Phan tich két qua nhan
duoc cho thdy, chi trong mot khoang thoi
gian ngan (5 nam), duong bo séng Chu
c6 su thay doi rat 16n, trong d6 ghi nhan
cad qua trinh sat 16 va bdi tu. Poan phia
Tay khu vuc nghién ctu, duong bo song
tuong ddi on dinh trong giai doan 2015
- 2020, trong d6 mot s6 khu vuc dién ra
qua trinh boi tu véi téc do khoang 20 m/
nam. Toc do x6i 16 dudng bo séng & doan
phia Tay khu vuc nghién ctru nhin chung
khéong dang ké, dudi 5 m/nam.

Nguoc lai, duong bo song & trung
tam khu vuc nghién ciru ¢ su bién dong
kha 16n vé1 xu hudng chung la sat 16.
Trong giai doan 2015 - 2020, chiéu dai
doan sat 1& 1én nhét dat g?m 1000 m, chiéu
rong chd 16n nhét dat khoang 175 m, toc
do sat 16 trung binh 14 37 m/nam. Nhiéu
doan séng ¢ trung tdm khu vuc nghién
ctru cling ghi nhan tdc do sat 16 trén 20
m/nam. Poan phia Tay khu vuc nghién
ctru, toe do sat 16 dudong bo séng co giam
Xuéng mic di van cao, mdt s6 chd cling
ghi nhan ca hién tugng boi tu véi toc do
kha nhanh. Két qua nay ciing pht hop véi
dién bién khai thac cét, soi & séng Chu
thoi gian qua, khi cdc may hut cat, séi
tap trung phan Ién & doan trung tim khu
vuc nghién ctru, thudc dia ban cac xa Phu
Xuan, Xuan Lai va Hanh Phuc. Nhu vay,
6 thé nhan théy, viéc khai thac cat, soi &
song Chu da c6 nhiing anh huong dang
ké dén dong chay va long song, dan dén
nhimg dién bién rat phuc tap cia duong
bo séng Chu trong mot giai doan ngan, tir
nam 2015 dén ndm 2020.

Két qua nhan dugc trong nghién ctru
ciing cho thy tinh hiéu qua cua viéc sir
dung dit liéu 4nh vién tham do phan giai
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cao Sentinel-2 MSI trong nghién cuu,
danh gia bién dong duong bo. Do dugc
cung cép hoan toan mién phi, chu ky cap
nhan ngin (5 ngay) do phan giai khong
glan cao (1én dén 10m) va s6 luong kénh
pho 16n (13 kénh), anh Sentinel-2 MSI
dang dan tro thanh nguodn di liéu quan
trong trong nghién cuu, gidm sat tai
nguyén va moi truong. V4i nhitng nghién
ctru ¢ nhitng khu vuc c6 dién tich khong
16n, viéc st dung anh vé tinh Sentinel-2
MSI ciing phu hgp va hiéu qua hon so
voi1 st dung dir liu anh vé tinh Landsat
- ngudn dit liéu chu dao trong cac nghién
ctru vé bién dong duong bo séng, bo bién
trudc day.

4. Két luan

Trong nghién ctru nay, 02 canh anh
v¢ tinh Sentinel-2A giai doan 2015 - 2020
khu vuc song Chu doan chdy qua huyén
Tho Xuan (tinh Thanh Hoéa) dugc su dung
dé chiét tach dudng bo trén co so chi s6
tach nudce tu dong AWEI . Céc du'cmg bo
duogc chong XEp va phan tlch nham danh
gi4 bién dong trong 5 nam, tir ndm 2015
dén 2020. Két qua nhan duoc cho thdy,
duong bo song Chu khu vue nghién ctu
c¢6 nhitng dién bién rat phuc tap trong mot
khoang thoi gian ngén, trong d6 ghi nhan
ca hién tugng sat 1& va bdi tu. Poan song
trung tdm khu vuc nghién ctu, noi tap
trung céc may, tau khai théc cat, sdi trong
thoi gian qua, xu huéng bién dong duong
bo song chu dao 1a sat 16, véi nhitng khu
vue ¢6 toc d6 sat 16 1én dén gﬁn 40 m/
nam, chiéu dai sat 1& 1én dén gr?m 1000 m.
V61 nhitng khu vuc con lai, tde do sat 1o
c6 thap hon nhung van con cao. Trong khi
d6, qua trinh bdi tu dién ra cha yéu ¢ doan
phia Tay khu vuc nghién cuu.

Két qua nhan dugc trong nghién ctru
12 nguén thong tin quan trong gitp céc
nha quan ly trong phat hién, gidm sét hién
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tuong sat 16 duong bo song Chu, tr do
dua ra céc bién phdap kip thoi trong giam
thiéu anh hudng do khai thac cat, s6i dén
bién dong duong bo song.
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