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NGHIEN CUU BIEN PONG SONG SUOI BIEN GIOI PHIA BAC
SU DUNG ANH VE TINH PQ PHAN GIAI CAO

Hoang Pirc Vinh, Nguyén Ngoc Quynh Pao Vin Khu’o’ng, P6 Van Long
Phong Thi nghiém trong diém Quéc gia vé Pong luc hoc séng bién

Tém tit: Sau hon 10 nam ky nghi dinh thu phan gici cam méc bién giGi trén dat lién, cdc song sudi
vung bién gitta Viét Nam va Trung Québc da ftuong doi én dinh. Tuy nhién, dwdi sw tac dong ciia cac
yeu 16 tw nhién va viéc day manh xdy dung hé thong cong trinh da gay bién dong long dan, lam thay
doi dia_hinh, dia vt dan dén x6i 16, boi tu cdc song sudi & ddy. Trong nghién ciru nay, lan dau tién,
danh vién tham @@ phan gidi cao Planet NICFI dwoc dwa vio phén tich bién déng song suoi. T hudgt
toan Random Forest duoc ap dung dé phan loai va phan tach vimg nuwée dya trén 6 I6p gid tri gom 4
kénh phé B, G, R, NIR va 2 chi s6 NDVI, NDWI trén nén ting Google Earth Engine. Nghién ciru da
dua ra hinh thdi séng sudi cho 3 giai doan 2016 — 2017, 2018 — 2019 va 2020 — 2021. Két qud phdn
tich bién dong cho thdy, xét trén tong dién tich bé mdt dong chay, c¢é 8/14 séng sudi bi thu hep dong
chay va 6/14 song suoi bi x6i 1. Trong do, dang chu y la suoi Nagm Thi, séng Xanh (Lao Cai) c6 ty 1é
x6i 16 I6n nhdt trong khi Nam Cu, Nho Qué (Ha Giang) va Ky Cung (Lang Son) bi thu hep dong
chay dang ké. Két qua cua nghién ciu la co so khoa hoc dé dé xudt cac giai phap ky thuat phu hop
nham on dinh song suoi, gép phan dam bdo on dinh lanh thé, chit quyén Quéc gia.

Tir khéa: Song suoi bién gidi, on dinh séng sudi, Planet, random forest, GEE.

Summary: After more than a decade of signing the protocol on demarcation and planting of border
markers on land, the rivers and streams in the border areas between Vietnam and China have been
relatively stable. However, under the impact of natural factors and the rising of riverside
constructions, the rate of erosion and accretion of rivers/streams have been increased, leading to
changes in river morphology. In this study, the Planet NICFI high-resolution remote sensing images
were analyzed for the first time of river channel dynamics. Random Forest algorithm was applied to
classify and extract water areas based on 6 value classes, including spectrum channels B, G, R, NIR
and NDVI, NDWI indexes on Google Earth Engine platform. The study provided river and stream
morphology for 3 periods 2016 - 2017, 2018 — 2019, and 2020 - 2021. The analysis results showed
that, in terms of total flow surface area, 8/14 rivers and streams have their flows narrowed and 6/14
rivers and streams eroded. Notably, Nam Thi, Xanh river (Lao Cai) have the largest erosion rate
while Nam Cu, Nho Que (Ha Giang), and Ky Cung (Lang Son) have significantly narrowed flows.
The results of the study are the scientific basis for proposing appropriate technical solutions to
stabilize rivers and streams, contributing to ensuring territorial stability and national sovereignty.
Keywords: Northern border rivers, rivers stability, Planet, random forest, GEE.

nhan chii yéu tr ty nhién nhu khi hau, dia
hinh, dia chat, thd nhudng va ché do thuy vin.
Tuy nhién, cac hoat dong phat trién kinh té, xa
hoi ctia con ngudi trén luu vuc nhu xay dung
hd chua, xay dung co s& ha tﬁng doc theo bo
song, thay ddi 16p phu bé mit, tham chi xay
dung céc cong trinh bao v¢ bo song hodc thay
d6i huéng dong chay déu 1a nhimg tac nhan

1. PAT VAN DE

1.1. Nghién ciru vé bién dong sdng sudi

Bién dong vé hinh thai ctua dong song von 1a
quy ludt tu nhién xay ra khong ngung trong
sudt qué trinh hinh thanh phat trién va 6n dinh
ctia n6. By song bi x6i 16 hay boi tu c6 nguyén
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thiic ddy qua trinh bién dong hinh thai dong
song [1]. Nhimg tac nhan nhén tao da tac dong
ngdy cang lé6n hon so vo6i nhiing yeu to tu
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nhién nhu 11 lut va han han [2], va de doa thay
ddi ché do dong luc hoc tu nhién cua con song
dan dén suy thoai long dan, giam ham luong
phil sa va giam chét lugng tu nhién cta con
song do.

Trong nhitng ndm gin déy, cac cong cu va ky
thuat khong gian dia 1y nhu vién tham va GIS
(RS & GIS) da tré thanh mot cong cu manh
me, hién dai dé ap dung trong vi¢c phat hién
su bién dong hinh thai cua cac con song trén
quy mé 16n [3]. Nhimg wu diém vuot trdi cua
phuong phap nay 1a chung cung cp cac cong
cu tuyét voi dé khai thac, xir 1y, luu trir, hién
thi va phan tich dir liéu khong gian va thoi
gian ciia séng, sudi. Uu diém khac nira ciia RS
& GIS 1a s dung dir liéu vé tinh ma ngué)n
md, chi phi ré va dé dang truy cap, cho phép
phat hién nhanh chéng cac dong thai va nhitng
thay d6i ctia cac con song. Mic dii van c6 mot
vai nhuge diém nhu sai s6 do yéu td che phu,
bong cua cac tham thyc vat ven song, nhung
RS & GIS 1a cong cu rat quan trong ddi voi
viéc danh gia, giam sat thuy van, s dung cho
cac nghién ciru co ban chi tiét va chinh xac vé
dong luc hoc song ngoi cua hién tai cling nhu
du doan xu thé thay doi trong tuong lai [3].

Céc dit liéu vién tham chu yéu duoc khai thac
dé phan tich 1ong dan song sudi 1a Landsat va
Sentinel [4] . Pay la nhiing dir liéu mién phi
cho tat ca ngudi dung, c6 do phan giai du tot
va thoi gian dii dai dé phan tich sy bién dong.
Hé théng vé tinh Landsat v&i do phan giai
khong gian 30 x 30m, bat dau duoc dua vao
quy dao tir nam 1972 dugce sir dung nhidu nhét
trong cac nghién ctru vé bién dong tham phii,
rung, cling nhu song ngoi. Trong khi do,
Sentinel dugc dua vao van hanh tir nam 2015,
v6i cac chudi vé tinh Radar (Sentinel 1) va vé
tinh quang hoc (Sentinel 2) c6 d phan giai
khong gian 10 m x 10m dang ngay duoc ap
dung nhiéu hon trong phén tich bién dong cua
tham phu. Nhitng tr liéu vién thdm nay phu
hop cho viéc danh gia bién dong nhimg con
song 16n hodc ving cira séng. O Viét Nam,
anh Landsat va Sentinel dugc sir dung kha
nhiéu, nhu bién dong cura song Tién Chau, Phu
Yén bang anh Lansat [5] hay bién dong dudng
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bd song Tién, song Hau [6], hodc dung anh
Sentinel phan tich bién dong duong bd song
Chu, Thanh Héa [7]. Tuy nhién, néu ap dung
cho céac song sudi nho nhu ving bién gidi Viét
— Trung, thi nhitng 4nh vé tinh ndy van kho
dap tmg duoc yéu cu vé do chinh xac do han
ché vé& d6 phan giai cua ching.

Trudc day, mot s san phém vé tinh co6 dd
phan giai cao khéac cling dugc khai thac nhu
PlanetScope (d0 phan giai 3 — 5m), WordView
(1.24m) nhung c6 gia thanh rat dit. Bat dau
vao thang 9 nam 2021, anh v¢ tinh Planet nén
dugc cung cap mién phi ¢ diéu kien cho céc
tai khoan khong thuong mai (duoc cip phep)
boi to chie Sang kién khi hau va rimg qudc té
cua Na Uy (Norway’s International Climate
and Forests Initiative (“NICFI”). San phim
anh v¢ tinh Planet NICFI c¢6 d0 phan giai cao
voi kich thuée diém anh 1a 4.77m x 4.77 m.
V&i @6 phan giai nay 1a rat can thiét & phan
tich va giam sat chi tiét nhimg thay d6i vé do
che phu rung, pha rung, thay do6i sir dung dat
va bién dong cac song sudi.

Bo dit liéu NICFI 1a san pham hoan chinh bao
phul cc ving nhiét d6i trén Thé gidi, bao gdm
Amazon, Trung Phi, Pong Nam A va Nam A.
Dit lidu c6 san hang thang, bat dau tir thang 12
nam 2015 [8]. Anh nén khu vuc chau A (Hinh
1) da dugc hi¢u chinh khi quyén, hiéu chinh
hinh hoc, loc miy va chuan hoa tdi wu gia tri
cho viing nhiét déi chau A [9]. Anh duoc cung
Cép voi 4 dai phé (Blue, Green, Red, va Near-
infrared).

Hinh 1: Anh Planet cho khu virc nhiét dsi
chau A trén nén Google Earth Engine

1.2. Khu vwe nghién ciru

Khu vuc nghién clru 1a toan tuyén bién gidi
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trén dét lién gitra Viét Nam va Trung Qudc trai
dai trén 7 tinh phia Bic gébm Dién Bién, Lai
Chau, Lao Cai, Ha Giang, Cao Bing, Lang
Son va Quang Ninh. Tuyén bién giéi Viét
Trung trén dat lién dai 1449.556km trong d6
duong bién gidi trén song sudi gdbm 34 con
song voi tong chidu dai 383.914 km chiém
27% chiéu dai toan tuyén. Mot s6 song sudi co
chiéu rong nho, mua kiét thuong bi che khuét
boi tan cdy trong ring rdm, nén kho dé phat
hién tir 4nh vién tham. Do d6, trong nghién
ciru nay, chung to6i tap trung vao 14 con song
chinh bao gém song Ka Long & Quang Ninh,
song Ky Cung & Lang Son, song Bic Vong,
Quay Son ¢ Cao Biang, song Nho Qué, Nam
Cu ¢ Ha Giang, song Chay, song Xanh, Nam
Thi, Liing Po, song Hong & Lao Cai va Nam
La, Nam Lé¢, song Pa ¢ Lai Chau (Hinh 2).
Téng cong 14 con song nay dai 294.15 km va
1a nhitng con song/sudi du rong hodc ¢ nhiing
khu vuc it bi che phu boi tan cdy dé co thé
nhin thiy tir anh vé tinh.

Hinh 2: Khu viec nghién ciru va vi tri cac
song suoi bién gioi dwoc nghién cuu

Tt nam 2009, Viét Nam va Trung Qudc da ky
nghi dinh thu phan giéi cam moc bién gidi
trén dat 1ién. Sau hon 10 nim, tinh hinh bién
gi6i gita 2 nude vé co ban 1a 6n dinh, dam bao
trat tu an toan xa hoi ¢ khu vuc bién cuong.
Céc song sudi bién gidi twong dbi 6n dinh va
dugc bao v€. Tuy nhién, dudi sy tac dong cua
cac yéu t6 ty nhién va viéc day manh xay dung
hé théng cong trinh trén song sudi bién gidi da
giy bién dong long din, 1am thay ddi dia hinh,
dia vat dan dén thay doi huéng dong chay va
gy x0i 10, boi tu 2 bén bd song. Tham chi,
bén phia Trung Qudc cho xay dung nhiéu ke
mé han nhim hudng dong chay sang by Viét
Nam nhu & khu vuc moc 1348, 1349, 1352

trén song Ka Long hodc dd vat liéu xubng
song gy thu hep long din (mdc 221 -224) &
khu vuc bién gidi voi tinh Ha Giang. Nhitng
hoat dong nay lam cho cac con song sudi bién
g101 thém mat 6n dmh anh huong truc t1ep
dén 6n dinh chu quyén Quéc gia va doi song
nguoi dan vung bién.

Muc ti€u cua nghién clru nay la xac dinh sy
bién dong cua 14 doan song sudi bién gisi phia
Bic nhim lam co s& khoa hoc cho viéc dé xuét
giai phap ky thuat phu hop dé on dinh song
sudi ving bién. Trong nghién ctru ndy, chiung
toi tinh toan cho ca 2 bo sdng, nghia la bao
gom cd phia Viét Nam va Trung Qudc, va coi
doé 1a 1 doan song hoan chinh. Day ciing la
nghién ctru dau tién sir dung anh vé tinh do
phan gidi cao Planet NICFI trong viéc phan
tich bién dong song ngoi. Do d6, ngoai y nghia
thuc tién vé 6n dinh soéng sudi bién gidi,
nghién ctru ndy con dong gop cho nén khoa
hoc trong viéc str dung cong ngh¢ RS &GIS sur
dung anh vién tham mién phi d6 phan giai cao.
2. DU LIEU SU DUNG VA PHUONG
PHAP NGHIEN CUU

2.1. Dir liéu sir dung

Trong nghién ctu nay, ching t61 st dung anh
Planet nén duoc cung cip bai NICFIL Céc anh
dugc loc theo khong gian la viung bién gioi
phia Bac va theo thoi gian tir thang 1/2016 dén
11/2021. Tir 2016 dén 2019, san pham NICFI
chi ¢6 2 anh 1 nam (tong hop 6 thang 1 anh),
nam 2020 ¢6 5 anh va 2021 ¢6 10 anh. Do do,
tong s6 23 anh duoc dua vao phan tich. Trong
do, tir 1/2016 dén 12/2017 (viét tit 1a 2016-
2017) dugc st dung lam thoi doan nén cia
song subi. Cac giai doan sau tir 2018 - 2019 va
2020 — 2021 dwoc phan tich dé danh gia muc
d6 bién dong ctia chung so véi giai doan nén.
2.2. Phuong phap nghién ciru

Nghién ctru dugc thiét ké voi 3 bude tinh toan
chinh gém: budc 1 — Xt 1y dir lidu; budc 2 —
phan loai nudc va khong nude; bude 3 — phan
tich bién dong song sudi (Hinh 3). Budc 1 va
budc 2 duge tinh toan trén nén ting Google
Earth Engine bing ngdén ngit lap trinh
JavaScript. Budc thir 3 dugc xur 1y trén phan
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mém ArcGIS 10.5 va phén tich két qua trén
Microsoft Excel.

Trong budc thir nhéat, anh Planet dugc khai
thac voi 4 kénh phd (B, G, R, NIR), duoc loc
anh theo khong gian ctia khu vuc nghién cuu,
va loc theo thoi gian theo céc giai doan tinh
todn 2016 — 2017; 2018 — 2019; va 2020 —
2021. Toan bd anh cua tung giai doan 2 nam
duogc td hop (composite) dé trg thanh 1 anh dai
dién cua giai doan d6. Gia tri cac kénh phé cua
anh dai dién duoc ldy trung binh (median) tir
tat ca anh. Tir cac kénh phd cia anh dai dién,
ching t6i tinh toan thém cac chi s6 NDVI va
NDWI. NDVI 1a chi s6 khéc biét thuc vat
(Normalized Difference Vegetation Index)
dugc tinh tir 2 kénh pho NIR va R (cong thirc
1). NDWI 1a chi sé khac biét vé& nudc
(Normalized Difference Water Index) dugc
tinh tir 2 kénh phd G va NIR (cong thirc 2).
Céc gia tri cta 2 chi s6 ndy cung voi gia tri ciia
4 kénh pho c6 san duoc chuan héa nham dua
dir liéu vé cung dai tir 0-1. Sau dé, tmg voi
moi 4nh dai dién cho ting giai doan nghién
ciu, 6 16p gia tri (B, G, R, NIR, NDVI,
NDWI) s€ dugc str dung trong bai toan phan
loai & budc thur 2.

XU LY D LIEU
Anh Planet
(B,G,R.N)

_________

- ~
A PHAN LOAI \

Lay mau
(Nwoc/Khong
nwac)

Loc anh
(khdng gian, thi
gian)

Tinh chi s0
NDVI, NDWI

Phén léqh séng
Sudi

[ Tinh chinh (lam ]

min, loai bé nhiéu)
Chun hoa dir
liéu RS (o
Danh gia bien
Gop anh cho 3 dong
giai doan
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Thuét toan
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Hinh 3: Cdc budrc tinh todn trong nghién ciru

NIR-R

NDVI = (1)
NIR+R

NDWI = £MR )
G+NIR

trong d6: NIR 1a kénh pho can hdong ngoai; R
la kénh d6 Red; G la kénh xanh 1a Green

Trong budc thir 2, thuat toan Ring ngau nhién
(Random Forest-RF) dugc ap dung dé phan
loai tir anh v¢€ tinh v&i 2 16p chinh: nudc va
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khong-nudce. RF 1a thuat toan ndi bat trong hoc
may (machine learning). Pay la thuat toan linh
hoat, d& sir dung va dugc ap dung nhiéu nhat
trong hoc mdy va phan loai anh vién tham [10]
do tinh don gian va thyc té cia nd. Pau vao
cia mo hinh RF 1a 6 16p gia tri cua 3 anh dai
dién cho 3 giai doan 2016-2017, 2018-2019,
va 2020-2021. Thuét toan duoc huin luyén
(training) va kiém tra (test) tir 938 diém mau
nude va 938 diém mau khong — nudce. Toan bd
1876 diém mau duoc lay tir nén anh Google
Earth (Hinh 4). S6 luong miu duoc chia ra
thanh 2 tap: tap training chiém 70% (1313
mau) va tap testing chiém 30% (563 mau). Két
qua cua viéc huan luyén 14 phan loai ra khu
vuc nudc (song, h6) va khong-nuéde. Sau do,
mo hinh dwoc dénh gia sai s thong qua hé sd
chinh x4c va ma tran sai sb.

Cudi cung, trong budc thir 3, phan “nuéc”
duoc phan tach va x6a bo cac khu vuc 1a ao,
hd va dé lai phén song subi. Khu vuc ao, hd
nam riéng biét v6i séng sudi, do do, chung
dugc x6a bo mot cach thi cong bang phan
mém ArcGIS 10.5. Phan song sudi dugc tinh
chinh qua cac budc 1am min, loai nhiéu, sau d6
so sanh, phan tich bién dong theo thoi gian
trén phan mém ArcGIS 10.5.

Chii thich SR

[ KV nghién ciru SE4M

Q  oiémisymau

. SRS

Hinh 4: T(fng cong 938 diém mau nuée dwoc
su dung trong thugt toan phan loqi

3. KET QUA

Kiém dinh m6 hinh cho giai doan 2016 — 2017
cho d6 chinh xéc tong thé (overall accuracy) la
94.2%; giai doan 2018 — 2019 v6i d6 chinh
xac tong thé 1a 94.1% va giai doan 2020 —
2021 véi do chinh xéac tong thé 1a 94.8%. Két
qua kiém dinh trén cho thay, mé hinh c6 do
chinh x4c cao, dam bao chit luong dé phan
tich cac budc tiép theo.
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Két qua phan tich bién dong cho 14 doan soéng
sudi bién gidi dugc thé hién ¢ Bang 1 va Hinh
5. Trong khi ¢ t6i 8 con song/sudi bi thu hep
thi 6 con song khac lai mo rong dién tich bé
mat dong chay. Cu thé, so voi giai doan 2016 —
2017, song Ka Long, Ky Cuing, Bic Vong, Nho
Qué, Nam Cu, séng Chay, Ling P6 va sudi
Néam La bi thu hep dién tich bé mat trong 2 giai
doan 2018-2019 va 2020-2021. Trong d9d, song
Ky Cung, Nho Qué, Ndm Cu va song Chay co

xu thé ngay cang bi thu hep, trong khi Nam La,
Bic Vong va Ka Long lai ¢6 xu hudng d& bi
thu hep hon. Nguoc lai, cac doan song Da, sudi
Nam L¢, séng Hong, Nam Thi, song Xanh, va
song Quay Son bi mo rong dién tich bé mat so
véi giai doan 2016-2017. Trong do, 5/6 song
(trtr song Hong) co xu thé ngdy cang bi md
rong thém. Cac két qua phan tich bién dong
dugc thé hién thém & Hinh 6 dén Hinh 10.

Bang 1: Bién dong song sudi so voi giai doan 2016-2017

- Song Ch(lli,rl:n ;mi Dién tich mit nuée (ha) Thfgyddl‘g_i“? VoL Ty 12 bién déng (%)
16-17 18-19 20-21 | 18-19 | 20-21 | 18-19 20-21
1 | Kalong 4644 | 49328 | 488.30 | 491.16 | -4.98 | -2.42 | -1.01 -0.43
2 | KycCung 411 84.22 78.97 7613 | -5.25 | -8.09 | -6.24 -9.61
3 | BicVong | 17.65 76.64 71.75 7190 | -4.89 | 474 | -6.38 -6.18
4 | QuaySon | 17.14 | 202.67 | 20427 | 20533 | 159 | 2.66 | 0.79 1.31
5 | NhoQué 1621 | 151.01 | 149.89 | 14210 | -2.02 | -9.81 | -1.33 -6.46
6 | NamCu 1313 | 13114 | 128.86 | 12210 | -2.28 | -9.04 | -1.74 -6.89
7 | SéngChiy | 8.90 92.23 88.69 8750 | -354 | -4.72 | -3.83 -5.12
8 | SongXanh | 11.24 23.64 24.65 28.42 | 1.02 | 478 | 430 20.22
9 | NamThi 2474 | 121.89 | 133.45 | 134.22 | 11.56 | 12.33 | 9.49 10.12
10 | LingPo 3112 | 336.66 | 328.60 | 329.95 | -8.06 | -6.71 | -2.39 -1.99
11 | SongHong | 52.91 | 1824.03 | 1837.43 | 1834.40 | 13.40 | 10.38 | 0.73 0.57
12 | NamLa 14.46 86.86 83.97 86.63 | -2.89 | -0.23 | -3.33 -0.27
13 | NamLé 32.38 | 269.60 | 270.74 | 27539 | 1.05 | 570 | 0.39 211
14 | SéngDa 3.73 47.49 47.88 4886 | 039 | 1.36 | 0.82 2.87

THAY BOI DIEN TiCH CAC DOAN SONG BIEN GIGI
SO VO GIAI DOAN 2016-2017
séng DA
Nim Lé
Nim La

Séng Hong

Liing P&
Nam Thi
Song Xanh

Séng Chay

Nam Cu
Nho Qué
Quay Son

20-21 m 18-19

DIEN TICH (HA)
-10 5 0 5 10 15

Bic Vong
Ky Cling

Ka Long

Hinh 5: Biéu do bién dong dién tich cdc dogn
song bién gioi so voi giai doan 2016 — 2017
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Hinh 6: So sanh duong bo séng Ka Long va Ky Cung cho 3 giai doan nghzen clru

Song Ka Long doan bién gidi gitta tinh Quang
Ninh va tinh Quang Tay, Trung Quéc (TQ) ¢
chiéu dai 46.44 km. Téng dién tich mat nudc
giai doan 2016-2017 1a 493.28 ha. Sau 2 nam,
vao giai doan 2018-2019, dién tich mat nudc
bi thu hep xudng con 488.30 ha (giam 4.98
ha). Tuy nhién, tinh trang thu hep mat nudc
duogc cai thién vao giai doan 2020 — 2021, khi
téng dién tich ting 1én 491.16 ha (giam chi con
2.12 ha so v6i 2016-2017) (Hinh 6).

Doan song Ky Cung la bién gidi gilta tinh
Lang Son va tinh Quang Tay (TQ) chi co
chiéu dai 4.11 km, tuy nhién, nd co sy bién
dong kha 16n theo chiéu hudéng thu hep dong
chay. Néu nhu giai doan 2016-2017, dién tich
mat nudc cia doan song nay la 84.22 ha thi
sau d6 bi giam mat 5.25 ha va 8.09 ha tuong
ung voi cac giai doan 2018-2019 va 2020 -
2021. (Hinh 6)
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Hinh 7: So sanh a"wang bo susi Bdc Von

Séng Béc Vong va Quiy Son & tinh Cao Bing
la duong bién gidi vai tinh Quang Tay (TQ) co
chiéu dai gan bang nhau, déu khoang hon
17km. Tuy nhién, trong khi Bic Vong c6 xu
huéng thu hep dién tich bé mat dong chay
(giam 4.89 ha so vai giai doan 2016-2017)
(Hinh 7) thi song Quay Son lai mé rong dong
chay nhung khong 16n 1am (1.59 ha va 2.66 ha
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g va Ndm Lé cho 3 giai doagn nghién cuu

tuong ung vai 2 giai doan 2018-2019 va 2020-
2021). (Hinh 8)

S6ng Nho Qué va Nam Cu ¢ Ha Giang doan
bién gidi v6i tinh Van Nam (TQ) c6 chiéu dai
lan lugt 14 16.21 km va 13.13 km. Ca 2 song
nay déu c6 bién dong twong d6i gidng nhau.
Giai doan 2018-2019, ca 2 song déu bi giam
dién tich dong chay khoang 2 ha thi dén giai
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doan 2020-2021, dién tich bi gidm & 2 con
song déu l1én t61 hon 9 ha.
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Hinh 8: So sanh dwong bo séng Qudy Son
cho 3 giai dogn nghién cuu
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Chi thi

Tinh Lao Cai c6 5 doan song bién gidi véi Van
Nam (TQ), trong d6 song Hong ¢6 chiéu dai
va chidu rong 16n nhat. Bién dong ciia song
Hong giai doan 2018-2019 va 2020 — 2021 so
v6i giai doan 2016-2017 1an lwot 14 13.40 ha
va 10.38 ha. Bén canh do, suéi Nam Thi la
sudi nho, tuy nhién lai bién dong 16n 1én t6i
11.56 hava 12.33 ha.
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Hinh 10: So sanh dwong bo sdng Hong, séng Ba va sudi Ndm La cho 3 giai doan nghién cizu

Céac doan soéng bién giéi ¢ tinh Lai Chau gdm
song Pa (3.73 km), Nam La (14.46km) va
Nam Lé (32.38km) giap v6i tinh Van Nam
(TQ). Trong khi doan song Ba va Nam La kha
6n dinh, thi Nam Lé giai doan 2020-2021 c6
su mo rong kha dang ké. Dién tich mo rong
trong giai doan ndy so vdi 5 nam trude do 1én
to1 5.70 ha.

4. THAO LUAN VE KET QUA

Nghién ciru nay da phén tich chi tiét hinh thai
ctia 14 séng sudi bién giéi phia theo khong
gian va thoi gian vé x6i 16 va boi tu trong giai
doan ngin 6 nim gan day (tir 2016 — 2021)
bang cach khai thac anh vé tinh do phan giai
cao Planet & NICFI qua cac ky thuat vién
tham va GIS. Cac két qua chinh c6 thé duogc
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rut ra tir nghién ctru nay nhu sau:

e V& tong thé, tit ca cac doan song sudi déu
bién dong ca vé x6i 16 va bdi ty, tuy nhién, xét
trén té)ng dién tich, c6 8/14 song sudi bi bdi tu
(thu hep dong chay) va 6/14 soéng subi bi x6i
16 (m& rong dong chay).

e Song Nho Qué va Nam Thi 13 2 séng bi thu
hep dong chay 16n nhat vé dién tich, tuy nhién,
song Ky Cung c6 ty 1& bién dong cao nhit khi
doan song chi dai 4.11 km nhung bj thay d6i
dén 9.61% (Hinh 11).

e Song Hong va Nam Thi 1a 2 song bi mo rong
dong chay nhiéu nhat vé dién tich, tuy nhién so
v6i chiéu dai va tong dién tich ciia doan song
Hong, thi ty 1¢ bién dong chi 14 0.57%. Do d6 c6
thé thiy rang, song Hong kha 6n dinh trong giai
doan nay. Trong khi d6, subi Nam Thi vira bién
dong manh ca vé dién tich 1an ty 1&. Song Xanh
& Lao Cai c6 ty 1¢ bién dong manh nhat, khi dién
tich mdt nudc tang 1én 20.22% so véi giai doan
2016-2017 (Hinh 11).

e Mot s6 con song it bi thay d6i gom Ka
Long, Quidy Son, song Hong, Nam La khi
chung déu co ty 1& bién dong khoang 1%.

TY LE BIENDONG DIEN TICH CAC DOANSONG BIEN GIOI
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Hinh 11: Ty 1é bién dong dién tich bé mat (%) cdc
doan song bién gioi so voi giai dogn 2016 — 2017

Mdi dong séng von di tuan theo quy luat ty
nhién, déu bién dong khong ngung theo thoi

TAI LIEU THAM KHAO

[ KHOA HOC
gian. Trong giai doan ngin 6 nam tir 2016 dén
2021, két qua nghién ctru ciing di thé hién
dugc diéu do, 14 con song sudi bién gi6i phia
Bic déu it nhiéu thay doi theo chiéu hudng bi
x6i 16 hodc bi boi tu dién tich bé mat.

Mot sb han ché cua nghién ctru 13 (1) thoi doan
phan tich ngan (chi 6 nam tir 2016 — 2021) nén
chua chi rd duoc xu thé bién dong dai han ctua
cac song sudi; (2) cac séng sudi khu vuc bién
gi6i thuong bi lan khuat boi tan cdy trong rimg
ram, diéu nay tac dong dén do chinh xéac cua
nghién ctru; (3) Nghién ciru chua xét dén bién
ddi muc nuée theo cc giai doan, ma méi chi
ldy khu vuc nuéc trung binh cho timg giai
doan 2 nam. Nhitng han ché ndy nén duoc
khic phuc bang céch tiép tuc phan tich cho cac
thdi doan xa hon trong twong lai ciing nhu két
hop do dac thuc dia dé kiém ching két qua.
Maic du vay, viéc khai thac thanh cong anh
vé tinh do phan giai cao Planet bang k¥ thuat
vién tham va GIS da tryc quan héa va dinh
lugng dugc bién dong song sudi khu vuc
bién gidi phia Bic. Cach tiép can nay c6 rat
nhidu gia tri boi vi n6 ¢ thé phan tich theo
ca khong gian va thoi gian mot cach nhanh
chéng véi chi phi rat thip so véi cac cach
truyén thong khéc, dic biét 1a nhitng khu vuc
thiéu dir liéu do dac hién truong va nhay cam
vé an ninh qubc phong.

Két qua ciia nghién ctru chinh 13 co sé khoa hoc
dé dua ra cac giai phap k¥ thuat phu hop nham
on dinh song subi, dong thoi phat trién kinh té,
xa hoi khu vire bién gidi va gép phan dam bao
6n dinh 1anh tho, chii quyén Quéc gia.

LOI CAM ON

Céc tac gia xin cam on td chic Planet &
NICFI di cung cap mién phi tu liéu anh vién
tham d¢ phan gidi cao s dung trong nghién
cuu nay.
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