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St dyng chi s6 x6i 16 bor song (REI) phén tich dién bién
duong bo sdng Hong tai Ha Hoa-Cam Khé, Phu Tho

Nguyén Quang Minh**, Nguyén Quéc Phi
! Khoa Méi truong, truong Dai hoc Mé-Dia chat

TOM TAT

Hién nay song Hong, doan tir Ha Hoa dén Cam Khé thugc tinh Pha Tho bi x6i 1o kha nghiém trong do sur
bién dong cua dong luc dong chay va dac bi¢t la cac hoat dong giao thong thuy, khai thac cat long

song. C4c yéu t6 anh hudong dén cac qué trinh x6i 16 tai khu vire nghién ciru chi yéu bao gébm cau tao vung
bo, huéng duong bo, dong luc cua dong chay va cac hoat dong cua con nguoi. Nhitng danh gid ban dau
cho thay hién tuong sat 16 bo song cha yéu do ché do dong chay cua song gdy nén. Xu hudng nay di cing
véi nhitng hoat dong cua con ngudi nhu khai thac rung dau nguon, xay dung céc dap thuy dién lam giam
ngudn cung vat liéu tram tich. .. 1a nhitng yéu t6 1am gia ting cac nguy co x6i 16 dwdng bd. Két qua sur dung
phuong phép phan tich anh Vién tham théng qua Chi Sé khac biét mét nuéc (NDWI) da cho phép phén tich
qua trinh bién dong duong bo theo thoi gian tir 2004 dén 2019. Bong thai, két qua danh gia nguy co x6i 16
bd tai khu vuc nghién ciu thong qua Chi sé x6i 16 bo (Riverbank Erosion Index) da cho phép xéac dinh
duoc cac doan duong bo. Do Vay, viéc ting dung céng nghé vién tham nghién ctru qud trinh thay ddi cua
dong chdy va danh gid nguy co x6i 16 bo tai khu vuc nghién ciru c6 y nghia rat thyc tién phuc vu cong tac
quy hoach, phat trién bén viing kinh té - x& hoi cia dia phuong.

Tir khoa: Nguy co x6i 16; ranh gidi dudng bo; chi s6 NDWI; chi s6 REI.

1. Pit véan dé

Séng Hong doan tir Ha Hoa dén Cam Khé la tuyén giao thong thuy quan trong vao loai bac nhat nuoc
ta, ket noi gitra cac tinh mien ndi phia bac véi h¢ thong cang bien tai Hai Phong, Nam Dinh, Quang Ninh,
phuc vu van chuyén hang hoa luu thong tGi moi mién ciia dat nudc va ca thé giai.
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Vai tro ciia sdng 1a ngudn cung cap nude ngot, nudce tudi tiéu quan trong cho cac hoat dong ndng nghiép
clia cé viing dong bang song Hong. Hinh thanh céc khu dy trit sinh quyén, rimg ngap méan chéng xoi o ven
bo, dong thoi phat trién du lich sinh thal tai khu vuc ven bién. Pdng thoi ciing 1a ngudn cung cap thuy san
rat phong phu va da dang véi nhidu gidng, loai dic hitu, chi cé trén céc hé théng song Hong.

.
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a) b)
Hinh 2. a) Anh vien tham va b) Ranh gigi bo sdng Hong tai khu viec nghién cizu

Doc séng Hong kéo dai tir ving thuong ngudn dén khu vuc nghién ctu va cac dong sbng nho xung
quanh tap trung nude déu 1a ving nai, c6 d6 doc dia hinh kha I6n (>20°). Séng c6 ché d¢ dong chay khong
6n dinh, nhat 1 khi vao muia mua, lwong nudc chay tran trén mat Ién cuing véi do doc caa dia hinh lam cho
ché @6 dong chay thay dbi manh, bén canh d6 cac hoat dong canh tac, nao hat cat long séng da dan dén
hién twong sat 1o bo nghiém trong, gay anh hudng dén cac cong trinh dan dung, giao thong va khu dan cu
séng ven bo. Cac khu vuc ven séng ciing 1a noi tap trung dan cu va la ving trong diém kinh té cua tinh.
Tuy nhién, do su bién dong cua dong luc dong chay va dac biét 1a cac hoat dong khai thac cat 10ng song da
gay ra cho khu vuc nghién cau khong it nhirng tham hoa nhu: Tinh trang ngap lut hang nam, tinh trang Xxoi
I bo séng kénh rach... 1am hu hong nhiéu tuyén duong, nha ¢ va hoa mau cuaa ba con tai khu vuc [Ngd
Quang Toan, Bang Huy Ram, 2005; Pham Tich Xuén, 2012].

2. Co sé ly thuyét va phwong phép nghién ciu
2.1. Hign trgng xai lé bo sdbng Hang tei khu verc nghién cizu

Tai tinh Phi Tho, tinh trang sat |6 din ra lién tyuc tai nhitng noi c6 nhiéu dan cu sinh séng nhu C6 Tiét
(Tam Nong), Hau Béng, Lénh Khanh (Ha Hoa), Lién Phuong (Thanh Thity), Ha Thach (thi xa Phi Tho),
Ban Nguyén (L4m Thao)... O huyén Cam Khé, c6 2 trong diém sat 1o I6n 1 x Son Nga va Sai Nga.

Nam 2006, hon chuc ngdi nha cia dan (8 ngdi nha khac c6 nguy co dd xudng sdng) ma hién di an sau
vao chan quéc 16 32C (hudng di Yén Bai) da bi danh sup. Con ¢ x& Ha Thach, sau khi danh sup 14 ngoi
nha ven song, hién sdng Hong ciing dang tién sau timg mét vao dinh Ngoc Thap (di tich lich st vin hoa)
(D& Ngoc Thién, Phé Cuc trusng Cuc Quan ly dé diéu).

Nam 2008, do anh huong cia mua 16n ¢ thugng ngudn, mue nudc séng Thao 1én cao, khu vuc bo séng
thugc khu 12, thi tran Séng Thao, huyén Cam Khé (Phl Tho) bi sat 16 dai 300m, dn sau vao dat lién gay
thiét hai hoa mau; de doa an toan mot sé cot dién va duong dién cao thé cip dién cho khu cong nghiép lang
nghé huyén Cim Khé.

Tir nam 2013 dén nay, do anh huéng cua dong chay séng Hong, tinh trang sat I& bd vé séng Thao tai
km56 dén km56+500 trén dia ban xa Luong L, huyén Thanh Ba ngay mét nghiém trong, hang chuc m3
dét ciia hon 250 ho dan sng ven song da bi sat 16 xudng séng, nghiém trong hon sat I& con uy hiép ca hé
thdng cdng trinh nha cira cia nhiéu hg dan. (Cong thong tin dién tir Tinh Phi Tho).

2.2. C&C yéu té dnh huéng téi qua trinh x6i l¢
2.2.1. Pac diém dia hinh, dia mao

Dia hinh khu vuc nghién ciiu thudc dang 1ong chao, ddi ndi chiém phan Ion dién tich ty nhién va thap
dan tir phia tiy sang déng va c6 suon thoai dan vé phia sdng Hong. Bia hinh tai khu vuc ven séng tuong
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doi phirc tap bj chia cat boi céc day nai go doi bao quanh, & gitta 1 cac khu dong triing tao thanh viing long
chdo va vung ban son dia, ving go doi chiém trling. D61 cho c6 dia hinh doi go xen ké thung liing tich tu
xam thue, d6 cao tuyét doi trung binh so v&i mue nuéc bién nam trong khoang 20 - 290m.

2.2.2. Pdc diém khi tiwong thuy vin

Khu vuc nghién ctru mang dic diém khi hau ving trung du, mién nai dic trung ctua Phi Tho ¢6 gié mia
va thuy van mién trung du luu vuc hé thong song Héng Nhiét 6 trung binh nim ctia vung tir 22°C - 24°C.
Hang ndm trung binh c6 tir 4 - 6 con bao va ap thap nhiét déi anh huong dén Pha Tho, gay gio cap VII,
VIII, IX va mua dién rong. Miia mua cua ving bat dau tir thang 4 dén thang 10 hang ndm, chiém khoang

80% lugng mwa hang nam, trong d6 lugng mua trung binh ndm 16n nhét la 3.057mm (1980)m nho nhét
1.193mm (1977), trung binh 1a 1.790mm/nam.

2.2.3. Ddc diém dia chdt nén

CAu trdc dia chat ving nghién ctiu rat phic tap ¢6 thé miéu ta nhu sau:

- Tap 1 bao gdm 16p dat dép (1a) va I6p sét, sét pha boi tich séng hién dai (1b) thuong nam & bai séng.
L6p nay thudng cao hon trong ddng 1-2m va ¢4 tinh 6n dinh cao.

- Tap sét - sét pha (2) h¢ tang Thai Binh (aQIV?3) phu hau hét khu vic nghién ciu véi bé day tir 1-2m
cho dén 5m tuy thudc vao hoat dong chuyen dong cua song Hong va séng bay.

- Hé tng Vinh Phuc (aQIII) bao gdm sét va sét pha Ian san mau loang 16 cting chic va chéng thim tét,
tinh 6n dinh cao véi dé va bo song.

- Tap cudi soi hé ting Ha Noi nam ¢ do sau l6n (trén 15-20m) c6 tac dung diéu hod muc nude ngam co
ap chung cua vung.

2.2.4. Cac hoat dong nhan sinh

Vuing nghién ciru nam doc thung liing song Hong voi mat do dan cu sinh song kha cao. Song Hong ciing
1a tuyén giao thdng thity quan trong cua khu vuc mién Bic véi luu lugng tau bé qua lai kha 16n. Bén canh
d6, cac hoat dong trén song nhur khai thac khoang san 1ong song, khai thac dat béi, trong hoa mau trén cac
ving dat bai.

2.3. Phwong phap nghién ciru
2.3.1. Phan tich qua trinh bién déng dirong bo theo thoi gian

Qua trinh bién dong duong bo theo thoi gian dwoc phén tich dya trén ngudn tu liéu anh vién tham.
Phuong phép phan tich vién tham duoc &p dung nham xac dinh cac yéu té kién tao, bién ddi 16p phu thyc
vat, mang ludi thily van trén mat va méi lién quan cua chiing véi cac dang tai bién dia chat. Phuong phap
nay duoc ap dung cho ca nghién ctiu khai quét va nghién ctu chi tiét. Day 1a phuong phéap ¢ hiéu qua rat
cao vai cac khu vuc c6 dia hinh phan cit manh, khé khan trong qua trinh khao sat. Bong thoi, dua vao diéu
kién dia hinh, bor sdng tai khu vuc nghién ctu 6 thé tién hanh phan tich du béo vi tri ¢6 kha nang xdy ra
tai bién murc d6 phat tan cac chét 6 nhidm trén co s tng dung cong ngh¢ GIS va phan tich anh vién tham.
Céc két qua nghién ciru dia mao con gitip xac dinh méi lién quan gitra cac diéu kién cia dia hinh dén cac
tai bién dong luc c6 trong viing nghién cau.

21°¢ 21°4 21°4

WOLISH0T
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a) b c
Hinh 3. Anh Landsat cia viing nghién ciru qua cdc nam
a) 2004 (Landsat 5 TM), b) 2010 (Landsat 7 ETM+) va c) 2019 (Landsat 8 OLI)

~—
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Dit liéu vién tham véi dic diém da thoi gian, duoc thu thap trong nhiéu thoi ky va phu trim cho ca mot
khu vuc rong 16n chinh la cng cu hiru higu cho viéc theo ddi su bien dong cta duong bo ndi riéng va cac qua
trinh x0i 16 - bdi tu noi chung Dong thoi, dua trén anh vién tham con cho phép phan loai hién trang str dung
dét trén phan ven séng, gop phan thu thap thong tin vé céc thanh phan mdi truong, phuc vy cho codng tic danh
gi4 ton thuong do tai bién. Cu the cac chi so xac dinh ranh gi¢i mét nuéc (Normalized Difference Water
Index - NDWI) duoc sir dung dé xéc dinh su bién dong duong bo trén anh vién thém theo céc cong thic:

PSWIR—PMIR PMIR~FPGresn
NDWI; = Aswir+PMIR NDWI, = AMir+ P Green
PNIR—PGresn PEWIR—PGresn
NDWI, = PNIRY PGrasn NDWIs = PswirtPGreen
PMIR—FPNIR

NDWI; = PMiIrTPNIR
Trong d6: NDWI - Chi sb khéc biét mat nudc chuan héa
PGreens; ONIR, PNIR, OSWIR = Lan luot 1a cac kénh mau xanh luc, can hong ngoai, hdng ngoai séng trung va
hdng ngoai soéng ngén.
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a) b) c)
Hinh 4. Ranh gigi duong bo cdc nam: a) 2004, b) 2010 va c) 2019

2.3.2. Pdnh gid nguy co x6i I bang chi sé x6i |¢ dirong bo REI

Chi s6 x0i 16 dwong bo REI (River bank Erossion Index) dwoc xay dung dya trén Chi s6 ton thwong déi
bo CVI (Coastal Vulnerability Index) cua Cuc Dia chat My (USGS) [Thieler E.R., and Hammar-Klose E.S.,
2000]. Tuy nhién, khac véi chi so CVI, duong bd cuia cac dong sdng chiu anh huong rat I6n cia dong chay
nhu hudng va tée do dong chay, dong thoi cac yeu t6 anh huong & ven bo thuong mang tinh cyc bd, dic
trung dia phuong manh mé. Dya vao két qua tong hop tir cac nghién ciru co truéc [Nguyén Qudc Phi va
nnk 2015; Pham Quang Son, 2004; Longoni L. Va nnk, 2016; Nath B., Naznin S. N. and Alak P., 2013;
Rosgen D. L., 2001], cac yéu t anh hudng dén nguy co x6i 16 bd sdng bao gom céc diéu kién dia mao cia
song, hudng cua dong chay, téc do dong chay, do déc suon b, chidu rong bai bdi, dai thuc vat ven b,
thanh phan vt li¢u cau tao cuia bo song... Chi s6 REI tai khu vuc nghién ctru dugc tinh toan dya trén 7 bién
sb: CAu tao duong bo, dién bién duong bo, thanh phan dat d4, 4o doc sudn bo, chiéu rong bai boi, dai thyc
vat ven bo, hudng dong chay. Céng thic cu thé ctia REI dugc tinh nhu sau:

a*bxcxd=+exf =
RE!ZJ U]

7
trong do: . .
a - Cau tao duong bo e - Chiéu rong bai boi
b -Dién bién‘duQng bo f -Dai thuc vat ven bo
¢ -Thanh phan dat da g - Huéng dong chay

d - Po dbc suon bo
Dua trén céc két qua khao sat thyc té tai khu vic nghién ctru va ngudn s6 lidu thu thap duoc dugc phan
cip cu thé nhu sau: i i o
a. CAu tao dudng b duoc hiéu 1a dic diém dia hinh bo song, trong d6 quan tdm nhiéu dén céc loai hinh
dang duong bo;
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b. Dién bién duong bo: Puoc xac dinh bang dién bién x6i 16/bdi tu 2 bén bo dua trén két qua phan tich
anh vién tham da thoi gian. Xu huéng duong bo tai khu vuc nghién ciru duoc dénh gia dya trén anh Landsat
qua cac nam 2004, 2010 va 2019;

¢. Do dbc swon b (°): La do doc cua bo song, dugc do bang may, do dbc suon bd cang nho thi kha ning
x06i 16 cang cao va nguoc lai do déc cang cao kha ning x6i 16 cang thap;

d. Thanh phan dit d4 1a cac thanh phan ciu tao nén dudng bo bao gdm: a. da gbe b, cudi san >2mm ¢,
cat >0,2mm. d, bot. e, sét.f, bun. g, khéng r6.

e. Chiéu rong bai bdi 1a phan bdi tu dwoc nang Ién cao va chi bi ngap nude vao mua li.

f. Dai thuc vat ven bo (m): Chiéu rong dai thuc vat cang I6n thi kha nang xoi 16 cang thip va nguoc lai
chiéu rong dai thuc vat cang nhé thi kha ning x6i 16 cang cao.

g. Hudng dong chay: Pugc xac dinh dua trén goc tao thanh caa dong chay va vi tri khao sat dé danh gia
kha ning gy x6i 16 cia dong nude. Pac biét ¢ nhing khic cua, gip khuc, ubn luon,...

3. Két qua va thio lugn.
3.1. Sw bién déng dwong bo theo thei gian

_ Két qua nghién ctru cho thay hién tuong X6i I¢ - bdi tu khu vuc tir Ha Hoa dén Cam Khé, tinh Phi Tho
déu c6 xu hudng x0i 16 va boi tu va dién ra rat phuc tap theo khong gian va thoi gian.

21°42'10"

W [ Nam2004

B Nam 2010

0 Nam 2010

WOLISs0T

a1e1e

Hinh 5. Sir thay déi ranh gidi dirong bo theo thoi gian

Qua céc giai doan, ranh gi¢i dudng bo ludn ludn c6 sy bién dong ma nguyén nhan chu yéu la do ché do
khi twong - thily vin ma dai dién quan trong nhat 1a lugng mua va dong lyc dong chay, cac dic diém dia
chat, thd nhudng, diéu kién dia hinh va hinh théi 16ng dan va cac hoat dong kinh té - x& hoi cia con nguoi.

Két qua phan tich su thay doi duong b theo thoi gian tir 2004 dén 2019 cho phép nhém nghién ctu
thanh Iap ban d6 x6i 16 - boi tu cua sdng Hong, doan chay qua khu vuc nghién cuu.

21°4210"
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Hinh 6. Dién bién x6i 16 - bai tu cia sdng Hong tai khu viec nghién ciru
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3.2. Nguy co xdi lé dwong bo tei khu veec nghién ciru

Véi ngudn sé liéu thu thap duoc va tir két qua khao sat thuc dia trong thang 04/2016, 06/2018 va b
sung vao 6/2019 da cho phép nhom nghién ctru xay dung ban d6 nguy co x6i 16 theo Chi sé x6i 1¢ duong
bd (REI) di trinh bay & trén. Khu vuc nghién ctru dugc khao sat chi tiét vai 72 diém khao sét thu thap s6
liéu cho 7 thong sé dau vao, khoang céch giita cac diém trung binh ~1,5-2km/diém, tiy vao diéu kién dia
hinh thyc té va mirc d6 hoat dong cua dong chay.

Viéc danh gia nguy co x6i 10 va bdi tu dugc dua trén co s phan tich cac tac nhan gy x6i 16 - bdi tu, hién
trang va xu thé di&n bién, nguyén nhan bdi tu - x6i 16 & cac doan bd cu thé. Cac tac nhan gay bdi tu - x6i 1¢
b song trong twong lai duge xem xét theo 3 nhom yéu t6: Noi sinh, ngoai sinh va tac dong ciia con nguoi.
C4c tac nhan noi sinh duoc xem nhu 13 it bién doi trong pham vi thoi gian qua ngan (20, 50, 100 ndm) so véi
thoi gian dia chat [Mani P., Kumar R. and Chatterjee C., 2003; Praveen K. T., Chalantika L., Aggarwal S.
P., 2012; Sainath P. va nnk, 2012]. C4c tac nhan ngoai sinh nhu cau tao bd, huéng dong chay, do cao bo
song, d doc suon by, dién bién duong bo, thanh phan dat da, chidu sau xoi 16, boi tu, 6 doc dat d, dai thyc
vat ven bo... 1a céc yéu té quan trong dé qua trinh bdi tu hay xoi 1o dién ra. Ngoai ra con c6 tac dong ciia con
ngudi trén cac luu vyc sdng va b bién ngay cang 16n ciing véi qué trinh cdng nghiép héa, hién dai hoa.

Bdng 1. Phan logi C&c yéu té danh huong tai khu viec nghién ciru

ALK o - Piém trong so
Yéu to anh hwéng 1 > 3 2 5
a - Cau tao duong bo Loi Thang Ldm
b - Dién bién dudng bo Bdi tu Khoéng ré X6i 16
¢ - Do déc suon bo (0) <10 10-30 30-45 45-60 >60
d - Thanh phan dat da P4 gbe Sét Bun Cudi san, bot Cat
e - Chiéu rong bai bdi (m) | >100 50-100 10-50 <10
f - Dai thuc vat ven bo (m) >10 5-10 3-5 1-3 0
g- Huéng dong chay (%) 0-30 30-45 >45

‘Chi s6 REI c6 thé coi Ia két qua tong hop tir 7 yéu t6 anh hudng dén mic do bén viing cua duong bo.
Két qua ;inh toan cy thé cho 72 doan duong bo theo Chi s6 REI dugc phén thanh 5 cap dua trén mo hinh
phéan phoi chuan. Két qua cu thé nhu sau:

Bdng 2. Phan cdp nguy co x6i 16 dwong bo bang chi sé REI tgi khu viec nghién ciru
Béc Rat thap Thap Trung binh Cao Rat cao

N 3.420 - 8.940 -
Ngudng REI <3.420 5940 14453 14.453-19.969 | >25.485

Mau [IXanhlacay| Vang chanh | Vang Cam  [HNNNDONNN

Dua trén két qua phan cip nguy co x6i 16, nhém nghién ciru di xay dung duoc ban dd nguy co x6i 16
duong bo theo Chi s6 REI cho khu vuc nghién ciru nhu sau:
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Hinh 7. Nguy co x6i lo dwong bo tai khu vuc nghién cuu
a) Céc vi tri khdo sat va b) Phan cap nguy co xéi Ié theo Chi so REI

117



V& co ban két qua phan tich theo phuong phap xdy dung chi s6 x6i 1o dwong bd REI cho thay dién bién
chung vé nguy co x6i 16 tai khu vuc nghién ctu. Nhin chung dai ber song Hong khu vuc tr Ha Hoa dén
Cam Khg, tinh Phii Tho déu c6 xu hudng x6i 16 va bdi tu. Khu vie ¢6 nguy co bi x6i |6 manh nhat nam o
céc vi tri khao sét tai cac x&: Ha Mao, Xuan Quang, Phing X4, Vi Yén, Vu Cau... Pay la nhing noi c6 cau
tao dGi bo bang cét, khong cé dai thuc vat ven b, do doc bo bién lai thap kém véi dé 1a tbe do dong chay
manh. Nhiéu vang trong khu vuc nghién ctu trong tinh trang bao dong khan cap, véi tée do x6i 1o cao,
nhiéu khu vuc dan trong tinh trang mat dat tram trong. Néu khong cé nhitng bién phap xir Iy ngin ngira va
g pho kip thoi thi véi thoi tiét mién Bac cé tinh chat quy luat (mua mua va mua kho) thi rat nhiéu khu
vuc s& bi x6i 1¢: manh gay thiét hai vé nguoi va cua [Bo Nong nghiép va Phét trién Nong thén, 2008; Pham
Tich Xuan, 2012; Praveen K. Va nnk, 2012].

4, Két luan

Két qua khao sét hién trang va phan tich dién bién x6i ¢ - boi tu dwa trén anh vién tham tir nim 2004
dén 2019 doc song Hong doan chdy qua khu vuc nghién ctru, da cho phép nhom nghién ctru bude dau c6
thé dwa ra birc tranh tong quét vé nguy co x6i 16 duong bo tai khu vyc nghién ciru nhu sau:

1. Hién twong x6i 16 tai khu virc nghién ctru thay déi rat phuc tap theo ca khong gian va thoi gian, cac
yéu t6 chinh anh hudng dén mue d6 x6i 16 bo tai khu v nghién ctu bao gom:

- Ché d6 khi tugng - thily vin, trong d6 dai dién quan trong nhét 1a lugng mua va dong lec dong chay;

- Pic diém dia chat nén va didu kién thé nhudng ting mat;

- biéu kién dia hinh va hinh thai long dan cua dong chay;

- C4c hoat dong kinh té - xa hoi ciia con ngudi nhu khai thac cat soi, cac hoat dong giao théng thiy, canh
tac ven song. ..

2. Sy bién dong duong bd qua cac nam tai khu vuc nghién ciru da duoc nghién cau duya trén viéc sir
dung cac chi s6 khac biét mat nude (NDWI), trong d6 Chi s6 NDWI, dya trén ty & cac kénh anh mau luc
va can hong ngoai cho két qua tét nhat, gitp xac dinh ranh gidi bo - nude kha 13 rang, cho phép danh gia
chi tiét sy bién dong cho ting doan duong bd. Nguy co x6i 16 tai khu vuc nghién ctru duge danh gia dua
trén Chi sé x6i I duong bo REIL cho phép xac dinh duge cac cung, doan ¢ nguy co tir thip dén cao. Day
1a chi s6 tong hop, dua trén 7 yéu anh huong chinh bao gom céu tao, dién bién duong bo, thanh phan dat
d4, d6 ddc suon bd ciing nhu chidu rong caa dai thyc vat ven bd, huéng dong chay... Py 1a phuong phap
danh gia méi duoc sir dung tai viing nghién ctru, cho phép dinh luong duoc cac thdng sé dau vao ciing nhu
két qua cudi cang.

Két qua danh gia theo Chi s REI cho phép du bao cho timg doan dudng b cu thé, ¢6 thé chi ra cac khu
vuc dang c6 nguy co bi xam thuc manh dé di doi dan hoic xay dung bo ke, nhit 1a trong mua muwa béo.
Ddng thoi, viéc phan cap nguy co x6i 16 ciing cé ¥ nghia quan trong trong viéc quy hoach va phét trién céc
khu vuc ven song, gitp thuc hién theo ddi x6i 16 bd mot cach nhanh chéng, chinh xac, tiét kiém dugc chi
phi, thoi gian va thuc hién dugc trén mot pham vi rong lon, dia hinh phic tap, trong d6 bao ham ca cong
tac tng pho véi bién dbi khi hau.
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ABSTRACT

Application of Riverbank Erosion Index (REI) to evaluate the change

of Red river from Ha Hoa to Cam Khe, Phu Tho province
Nguyen Quang Minh*, Nguyen Quoc Phi
1Hanoi University of Mining and Geology

Currently, the section of Red River from Ha Hoa to Cam Khe in Phu Tho province, is severely eroded
due to the fluctuation of river flow, especially under the traffic activities and sandbed exploitation. Factors
affecting the erosion processes in the study area mainly include bank materials, flow direction, river
dynamics and human activities. Initial assessment shows that riverbank erosion is mainly caused by river
flow regime along with human activities such as exploiting of upstream forests, hydroelectric dams reduce
the sediment supply. Remote sensing analysis by Normalized Difference Water Index (NDWI) shows the
change of river banks over time from 2004 to 2019. River bank erosion and channel shifting is a geo-
morphological phenomena and the spatiotemporal changes of river banks were systematically examined.
The study demonstrated the utility of satellite remote sensing, integrated with a GIS and a set of bank
erosion criteria through Riverbank Erosion Index (REI) in investigating channel migration.

Keywords: Change detection; remote sensing; NDWI; REI
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