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Nghién ciru dic diém x6i 16 va bodi tu doan sdong Pa
tu dap thuy dién Hoa Binh dén xa Tan Drc va Minh Nong
trong moi quan hé véi bdi canh dia chat va hoat dong cia dap
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Tém tit: Boi tu va x6i 16 song Da phan ha luu dap thuy dién Hoa Binh da dugc nghién ctru dudi
g6c do khac nhau. Cac nghién ctu vé co ban chi ding & muc xac dinh hién trang, chua ly giai cic
qué trinh xay ra gay bdi cdc ngudn luc nao. Vi vay cdc két qua nghién ctru con c6 nhitng han ché

nhét dinh.

Bai bao nghién ciru, ddnh gid xu thé bdi ty - x6i 10 dua trén céc co s6:

- Phan tich anh vién thim qua céc thoi ky (1986, 2000 va 2010);

- Tong hop céc két qua nghién ciru dénh gia sy bién dong long séng Da, cic qué trinh bdi ty - x6i 16;

- Khao sdt thyc dia, nghién ctru tai hién truong vé dic diém bdi tu - x6i 16 va cac dic diém dut giy

hoat dong.
Keét quéa khang dinh:

- Bdi canh dia chét va hoat dong ctia dap thuy dién Hoa Binh 1a cic yéu td co ban chi phd qua trinh

boi tu va x6i 10;

- Xu thé x6i 16 gia ting va tré thanh nguy co de doa céc khu dén cu, cdc cong trinh vin héa va lich

sur c6 gid tri.

Tir khéa: Xoi 10, bdi ty, bién dong, cung bd 16m, cung bo 16i, sut lan.

1. Pit van dé

Khu vyc ha Ivu dép thuy dién Hoa Binh bao
gdm phan ha luu gan dap kéo dai tir phuong
DPong Tién, Phuong Hoa Binh, xi Yén Mong
(bo ta ngan) va xa Trung Minh, Hop Thanh cua
huyén Ky Son (bo hitu ngan). Tiép dén 1a cic
x4 Khdnh Thuong, Minh Quang, Ba Trai, Tong

" Téc gid lién hé. DT: 84-904235660
Email: ngoicv@gmail.com
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Bat ctia huyén Ba Vi (bo hitu ngan), xa Tu V1,
Yén Mao, Phuong Mao, Déng Luan, va thi trin
Thanh Thuy cua huyén Thanh Thuy, Phu Tho
(bo td ngan). Piém cudi 1a cac xa Tan DPuc,
Minh Néng, C6 D6, Phu Cuodng tai khu vuc
hop luu cua song Pa, song Thao va song L6.
Ké tir 1987 khi cong trinh thuy dién Hoa
Binh di vao hoat dong, khu vuc ha luu dép thuy
dién co su bién dong hét strc phuc tap theo
khong gian va thoi gian. Qud trinh bién dong
theo chiéu ngang van tiép dién mic du hai bén
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bo song nhiéu doan da duoc xay ke bao v¢, con
long séng bién ddi theo chiéu sau dién ra ciing
kha phtrc tap. Do tinh cép thiét cia van d¢, nim
2011 Pai hoc Quéc gia Ha Noi da phé duyét dé
tai nhom B “Nghién ciru, danh gia va dé xuat
cac giai phap giam thiéu tac hai ctia mot so loai
tai bién dia chat khu vuc ha luu dap thuy dién
Hoa Binh” (tr Hoa Binh dén Son Tay) mi s6
QG.11- 25. Pé tai c6 nhiém vu phai lam sang to
nhing yéu té chi phdi dén qua trinh x6i 10 va
bdi ty nhim gop phan danh gia dung xu thé cua
qua trinh.

2. Phwong phap nghién ctiru

Dé thuc hién cdc nhiém vu dit ra, dé tai da
ap dung cac phuong phap sau:

- Phuong phép phan tich anh vién tham

Tu liéu dugc sir dung la: anh landsat MSS
thu ndm 1986, anh Landsat TM, thing 11 -
2000 va anh Landsat TM thu thidng 12 ndm
2010, d6 phan giai khong gian 30 mét. Chit
luong cua anh kha tot va dwoc thu ciing thoi
gian trong nam, vi vdy c6 thé xir 1y don gian dé
phan tich bién dong long séng (Hinh 1). Cic
phép xir 1y bao gom: nin chinh theo hé toa do
VN2000, phan loai anh bing phan mém ENVI
dé xac dinh ranh giéi dat va nudc, vector hoa,
tao ban d0 bién dong bang chic ning
Intersection trong phan mém ARC/GIS.

- Phuong phap phan tich, tong hop céc tai liéu

D@ tai da tién hanh tong hop va phan tich cac
tai liéu lién quan. Bang phuong phap nay thiy 16
xu thé bién dong long song Pa tir khi dap thiy
dién Hoa Binh di vao hoat dong dén nay.

- Phuong phap khao sat thuc dia

D¢ tai da tién hanh khio sat thuc dia tai
nhitng vi tri quan trong nham tham dinh hién
trang x6i 16 va boi tu va ti€n hanh d6i sanh voi

cac két qua da nghién cuu trudc nhdm lam sang
td co ché x6i 16 va boi tu.

3. Két qué nghién ciru
3.1. Hién trang xoi lo va boi tu

Tu khi dap thuy dién di vao hoat dong da
lam cho qua trinh x6i 16 va boi tu xay ra phirc
tap. Trong nhitng nim dau hoat dong cta dap
da gay ra x4i sau cuc bg. X4i da xay ra ngay st
chan dap do dong chay khi mo cira dap dé xa
nuée, dong chay do tryc tiép da giy ra nhiing
hé khoét sau phia chin dap, ¢6 chd sau téi 17m.
Nim 1993, dong xa c6 luu toc 6 - 7m/s da lam
x01 sau to1 6 -7 m, tao séng cao 3 - 4 m. Ngoai
ra x6i ngang cling xay ra nghiém trong. Nam
1990, x6i ngang da lam sat 16 bo hitu ngan phia
chan dap, pha hity duong vao him giao thong.
Sau d6, ke da dugc xay lai va mé han di duogc
xdy dung dé chong x6i va lam giam ning luong
dong chay. Sat 1& rong t61 30 mét & khu vuc
sudi Su Ngodi db ra séong Pa, ngay dau thanh
phd, lam sat 16 mé cau, gy 4ch tic giao thong
mot thoi gian 3 - 4 thang. X461 ngang cling lam
x6i 16 manh bo hitu ngan ngay bo dé Pa Giang
va séng dang 1én téi gin mit dé. Vé phia ha
luu, bo song bo ta ngan thudc xa Yén Mong va
bd hitu ngan thudc xa Trung Minh huyén Ky
Son ciling bi x6i 16 manh tir 7 - 10 m. Nhiéu vi
tri khdc ¢ phan ha luu ciing bi x6i 16.

Hién trang xGi 16 va bdi tu qua cdc két qua
nghién ctru anh vién tham, céc tai liéu va khao
sét thuc dia duoc thé hién trén hinh 1.

» Két qua phan tich cic thé hé anh vién
tham

Két qua phan tich cac thé hé anh vién tham
nam 1986, nam 2000 va nam 2010 da xac dinh
hién trang x6i 16 va bdi tu nhu sau:

+ Hién trang x6i 16
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- X06i 16 manh xay ra tai cung bo 10m thudc

phudng Pdng Tién, Tp. Hoa Binh va xd Trung

Minh (b0 phéi song Pa), va tai doan bo phia
nam xa Yén Mong.

X6i khoét sau

dglj} Bbi tu day va ven bd

| Boxsils
v (theo tai liéu vién tham)

B x6i 1&
(theo khao sat)

7| Mit cit ngang day
va sb hiéu

t Diit gay hoat dong va hudéng cim

Hinh 1. Ban d6 hién trang bdi ty va x6i 16 phan ha luu dap thiy dién Hoa Binh.

- X6i 16 xay ra doc doan bo trai tir Lang Co
(xd Yén Méng) dén Lang Song (xi Luong
Nha), va doc bo phai tir xom Nha dén Poc Lap
(xa Hop Thinh )...

- Tai huyén Thanh Thuy doc bo trai tir xa Tu
Vil va Yén Mao (phia nam huyén) va doc bo xa
Poan Ha va xa Tan Phuong xdi 16 xay ra manh.

- Doc bo phai tir X6m S6 xd Minh Quang
dén Thach Xa (xa8 Thuan My) x6i 16 xdy ra
manbh.

+ Hién trang boi tu

BOi tu bd hau nhu it xdy ra. Boi tu day 1a
chu yéu va xay ra & nhiing doan long song rong.
San pham boi tu day 1a cac bai boi gilia song.
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Qua phan tich anh thdy 16 vi tri va quy mé ciia
cac bai boi khong on dinh.

= Két qua phan tich va tong hop tai liéu

Theo két qua do dia hinh ddy tir 1992 dén
1997 cho thay tu dép dén hop luu ba song, xu
thé 16 rét 1a chd ddy sau duoc boi tu, chd day
ndi cao bi bao x6i ha thap, va long sdong dugc
m¢ rong do xam thuc ngang tdng cudng (madt
cit s67,8 .9, 11... 28, 42). Nhin chung tric dién
ngang c6 sy bién dong phirc tap, dic biét 1a
doan hgp luu ba song [2].

Qua téng hop, phén tich tai liéu cho thiy
hién trang x6i 16 tr cau Trung Ha dén xa Téan
DPuc va Minh Nong xay ra manh mé va phirc
tap. Tinh tir 1994 dén nay x6i 16 da lam cho xa
Tan Dtrc mét di hon 400 ha dat va 400 ho dan
phai di doi noi 6. Bo6i véi xa Minh Nong, do x6i
16 ¢ mat 91 ha va 45 ho dan phai di doi [4,5].

Néu ctr dé x6i 16 tw nhién thi xd Tan Dtc va
xd Minh Néng khong con dat dé ¢ va canh tac.

= Két qua khao sat thuc dia

Dé tai da tién hanh khao sat 28 diém doc hai
bo song Pa (thudc tinh Hoa Binh) va 13 diém
thudgc pham vi huyén Ba vi, Ha N¢i va Phu Tho.

Két qua khao sat cho thiy phan 16n bd song
déu bi x6i 16. O nhitng doan bo ke da hoc, bo &
phan trén mit ké bi x6i 16 tao by vach. Co
nhiéu doan bo séng bi x6i 10 da 4p sat dudng
giao thong, de doa dén tuyén duong hoat dong
giao thong trong khu vyc (Anh 1).

O nhimng doan bd khong co ké da thude xa
Hop Thinh va Hop Thanh, x6i 16 xay ra trén dién
rong, bd vach dbc va bi cit xé manh (Anh 2).

Anh 1. Trong tre bao vé chdng x6i 16 trén ke dé hoc
(tai Bén My, xa Yén Mong, tinh Hoa Binh).

Trong vong 7 nam (tir 2005 dén 2012) bo
song da 1ui sdu vao 60 dén 70m. Pay 1a khu vuc
X6i 10 xay ra manh nhét trong thdi gian qua,
lam cho ca dai bai rdng va mau md bi cudn troi
va tré thanh vung day nong dan xen cac lach
nuée, duge quan sat rat 1o khi myc nudc song
xudng thap. Ngoai ra x6i 1 con xay ra & cic
cung bo 151 tai Luong Khé (xa Thuan My, Ba
Vi), tai phuong Thinh Lang va Hiru Nghi (Tp.
Hoa Binh). X6i 16 & cung bo 16i 1a trdi véi qui
luat x61 1o boi tu tu nhién cia song.

Anh 2. B x6i 16 tao véch va cit xé manh
(Poan bo khong ke da hoc tai xa Hop Thinh va Hop
Thanh, tinh Hoa Binh).

Ngoai x6i 16, tai bén Ngoc, Tan Lap thudc
thanh ph Hoa Binh da xay ra qua trinh bdi tu
day. Tai ddy khi myc nudc séng ha thip dudi
ke d4 hoc quan sat thay & long song 16 cac mod
cat s6i. Cac md cat soi phan bd ¢ 1ong sdng trd
thanh chudng ngai vét cho giao thong dudng
thity (Anh 3).
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Anh 3. Bdi tu cit s6i & dédy song (tai bén Ngoc,
Tp. Hoa Binh).

Qua két qua nghién ciru cho thiy qua trinh
X6i 16 va bdi tu co nhirng nét khac biét so véi
cac song khi chua c6 nhitng tic dong manh cua
con nguoi.

3.2. Cdc yéu 16 gay xoi 6 va boi tu

Céc yéu to gdy x6i 16 va bdi tu cb nhiéu,
gém dia hinh, 1t lut, dic diém dia chat cong
trinh, bdi canh dia chét, hoat dong khai thac cat,
hoat dong cua dap thuy dién, v.v... Trong bai
béo nay chi dé cap dén hai yéu t6 rit co ban giy
x6i 16 bdi tu, d6 1a bdi canh dja chat va hoat
dong cua dap thuy dién.

+ BAi canh dia chit

- Céc thanh tao dia chit tao bd song. Bo
song chu yéu ciu tao tir cac trim tich Dé tr voi
dic diém do gin két yéu, d& bi x6i 16 [1]. Néu
khong co dap, theo quy luat ty nhién x6i 16 chi
Xay ra & cac cung bo 16m khi mua lut dén. Xéi
16 xay ra lap lai theo mua. Toc d6 x6i 16 phu
thugc vao dong luc cua song va dic diém cac
thanh tao dia chat tao nén bo.

- Vi tri song Pa. Song chay trén doan tir dap
dén hop luu ba soéng theo hudng tir nam dén
bac, bi khéng ché boi dia hao hi¢n dai Hoa
Binh - Trung Ha. Theo céc tai liéu da cong bd
va két qua nghién ctru ctia dé tai, hién nay trong
pham vi dia hao van dang xdy ra van dong sut
ltn [3,6].

- Cac minh chimg vé hoat dong sut lun hién
dai cta dja hao: Tai diém khdo sat HB2 & thi
tran Ky Son, mét dut gdy thudn cim vé phia tay
v6i goc dbe 70°, mat pha huy bi nghién dap
chua gin két. Trong pham vi canh ha, d4 phong
hoa mau vang, dau tiép xtic v6i mit pha huy 16p
bi udn cong, con tai canh nang, da ép phién
mau den, cim ddc (Anh 4).

Dt gy hinh thanh lién quan véi van dong
sut lin cua dia hao: tai diém khao sat HB25
cling quan sat dugc mot dit gy thudn cim vé
phia tay voi goc doc 80°, cu ly dich truot ding
khoang S5cm (Anh 5).

Anh 4. Dut gdy thuadn voi mat truot ¢ thé nam
270470 (tai bén trai duong tu thi tran Ky Son di Tp.
Hoa Binh).

Tai diém khao sat HB29 & sat mép song,
mot ngdi nha 4 ting c6 méng nam tryc tiép trén
da gdc 1a sét bot két phan phién va bi phén cat
bdi h¢ khe nut:180£55 va 340465, thudc hé
t'?mg Song Boi (T,. 35b). Nha bi nut theo phuong
bic nam v6i canh phia tdy ha lun. Tai ddy ngdi
nha bi nit va ha 1an 1a lién quan véi sut lin cua
dia hao (Anh 6).
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Anh 5. But gay thuan cim ddc
(270£80) voi cu ly Scm (tai x8 Trung Thinh, tinh
Hoa Binh).

Anh 6. Ngbi nha xay trén nén dd gbc )
tai bo phai s()ng‘ Pa bi ’m'rt va sut (tai phia Bac
phuong Bong Tién, Tp. Hoa Binh).

Nhu vy doan séng Da tir dap Hoa Binh dén
Trung Ha chay qua ving dang sut lun. Dbi véi
song chay qua vung vén dong nang thi qua trinh
xam thyc siu 1a chi dao. D4i v6i song chay qua
vung sut lan thi nguoc lai. Van dong sut lun vé
lau dai sé tic dong dén dong luc dong chay, cu
thé s& lam yéu dong luc dong chay, tao diéu
kién cho quéa trinh x4m thuyc ngang va bdi tu
day. Piéu nay thdy 16 qua cac mit cat day song
[2], két qua phén tich cc anh vién tham va két
qua khao sat thuc dia cla dé tai.

+ Hoat dong ctia dap thuy dién

Tu khi dép thuy dién di vao hoat dong da co
anh huong tryc tiép dén dong luc cua song. Tai
doan séng Pa phan ha luu dap thudng ton tai ba
myc cao cia mat song: Muc nudc thép, nam
dudi mat ke da hoc. Trong trudong hop nay long
song hep, dong ning séng yéu do vy khong co
kha nadng gay x0i 16 va ke da hdc phat huy duogc
tac dung (Hinh 2 - anh vién tham 2000); Muc
tuong dbi cao (mat ke da hoc bi ngap) lién quan
voi hoat dong xa nudc cia dap. Trong truong
hop nay chiéu rong mit séng mé rong, dong
ning cua song ting rd rét (Hinh 2 - anh vién
tham 2010).

Muc nuée kiéu nay duoc 1ap lai theo dinh
ky, 1am cho bo mém yéu dé& bi sat 16. Pay la
nguyén nhan chinh giy ra xo6i 10 trdm trong.
Ngoai ra sy thiéu hut trAm tich ctua dong chay
lam cho cuong d6 x6i 16 cang gia tang.

Ngoai hai muc trén, muc cao nhat (nhung
chua khi ndo tran bo sdng) xay ra khi vao mua
1i cung véi dap xa nude di tao ra dong ning rat
16n cong vé6i dic diém thiéu hut trim tich va co
ap lyc ngang 16n nén kha ning gy xoi 16 rit
cao.

Anh huéng dap thity dién ddi véi xa Phong
Van, C5 Do, Phu Cudng (bd phai séng Hong),
va xa Tan Dtc, xad Minh Nong, phuong Tho
Son (bo trai song Hong) rit rd rét. Tir 1949 dén
1965 bo x6i 16 tap trung & gitra xa C6 D6 va xa
Phi Cuong (bén bo phai) va doc theo bo
phuong Tho Son (bén bo trai). Giai doan 1965
dén 1987 x6i 16 tap trung & bac Phong Van, Phu
Cuong va Xa Tan Hong (bd phai song Hong);
xa Tan Ptc, Minh Nong (bén bo trai), con bo
phudng Tho Son chuyén sang bdi ty. Trong hai
giai doan nay sy bién dong x6i 16 va bdi tu phan
anh quan hé tuong tac gitta song Pa, song Thao
va song L. Sang giai doan 1987 dén 2000, birc
tranh bodi tu x6i 16 hoan toan khac. Xo6i 1& chi
tap trung & xa Tan Puc, xa Minh Nong, xa Phu
Cuong va phudng Bach Hac, con xi Tan Hong
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cling bi x06i 16 nhung ¢ muc nhe. Cac doan bo
xd Vinh Lai, C5 D6, phuong Tho Son chuyén
thanh bo bdi ty. Piéu nay c6 thé Iy giai nhu sau:
Sau khi dap thuy dién di vao hoat dong, dong
ctia séng Pa do vao séong Hong manh hon dong
cua song Thao, do vay dong song Thao khong
c¢6 kha ning tic dong dén bo phai noi d6 vao.
Trong thyc té dong nay da bi dong song Pa
cubn theo tao mot dong tdng hop chay thic vao
bo xa Tan Buc va bo xa Minh Nong lam cho
qué trinh x4i 16 ¢ ddy xdy ra manh mé [5]. Néu

doan bo nay khong duogc ke vao nam 2002 thi
toan by ) dién tich con lai cta hai xa Tan Ptc
va Minh Nong cling khong con nira.

Qua phén tich cho thdy dap thuy dién Hoa
Binh hoat dong da lam cho myc nudc song
khéng 6n dinh c6 liic dang cao 19 - 20 m va co
lac ha thip xudng 14 - 15 m viao mia mua li.
Su thay d6i muc nudc 1a nguyén nhén chinh
lam cho céc thanh tao dja chat tao bd ¢ do gén
két kém d& bi pha huy va sat 10.

Hinh 2. Bién dong long song qua tu liéu anh: anh LandsatTM 2000 (trai) va 2010 (phai).

4. Két luan

- Séng Pa phéan ha luu dap thuy dién Hoa
Binh chay theo hudng bic nam co by cau tao
cht yéu tir cac trdm tich D¢ tir véi thanh phan
thach hoc 1a cat pha, bot va sét pha, c6 chd la
cat. Cac thanh tao nay co do gin két yéu, d& bi
pha hily nén bo ¢6 nguy co sat 16 cao.

- Hoat dong x6i 16 xay ra vao thoi gian
trudc 1987 tap trung ¢ cung bo 10m phu hop
v6i quy ludt ty nhién cua séng, sy bién dong
long song khong manh mé. Con vao thoi gian
sau khi dédp thuy dién hoat dong, dap thiy dién
da co6 tac dong manh me lam cho x6i 16 bo gia
tang, tham chi cac cung b 10i ciing bi x6i 16.

- Song Pa chay doc theo dia hao Hoa Binh -
Trung Ha. Pay la dia hao tré dugc dac trung
boi van dong lun ha hién dai. Van dong lin ha
d3d anh huong dén dong luc cua song, din dén
ting cuong xam thuc ngang, pha huy bd dong
thoi tao diéu kién boi tu day. Con tai khu hgp
luu ba séng sy bién dong x6i 16 va bdi tu trudc
khi dap hoat dong phan anh quan hé tuong tac
cua ba séng: song ba, song Thao va song L6.

- Pong lyc cua séng phan ha lwu dap chiu
su chi phéi boi hoat dong cuia dép thuy dién. Tu
khi dép thay dién di vao hoat ddng, muc nudc
song & ha luu dap thuong ton tai & ba mirc: mirc
thap, mirc twong dbi cao va muc cao nhat. Hai
mirc nudc sau da anh hudng truc tiép dén x6i 16
va bdi tu cta séng. Tur khi dap di vao hat dong,
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dong song Pa d6 vao séng Hong véi dong ning
16n hon dong song Thao nén da tao dong tong
hop truc tiép gy x6i 16 doan by xi Tan Pic va
Minh Noéng.

- X6i 10 da xay ra trén quy mo 16n va biéu
hién xu thé gia ting. X6i 16 da lam mat quy dat,
uy hiép an toan cac duong giao thong chay doc
theo bd song, uy hiép cac khu dan cu ven song
va cac cong trinh van hoa va lich sir c6 gia tri.

- B&i canh dia chit va hoat dong xa nudc
ctia dap 14 nhimng yéu té co ban chi phéi cac qua
trinh bdi tu va x6i 10. Trong d6 yéu td thir nhat
thé hién xu thé tw nhién bit kha khang, con yéu
t6 thtr hai ton tai cung v6i van hanh dép, do vay
cling khong thé cit giam. Viéc nghién ctru va dé
Xuat cac giai phap giam thiéu nhim bdo vé
nhitng vi tri quan trong vé kinh té, vin hoéa, lich
sir 14 viéc 1am cép bach.

Loi cdm on
Bai bao dwoc hoan thanh 13 két qua thuc

hién dé tai cdp PHQG, ma sé QG.11.25. Tap
thé t4c gia xin chin thanh cam on sy hd trg nay.
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Abstract: Accumulation and erosion of the Pa River in the downstream part of the Hoa Binh
hydroelectric power Dam were studied in different angles. These studies have mainly stopped at
determining the current state and they are yet to explain the processes and causes. That’s why, there

are still limitations in these research results.

This article studies and assesses the tendency of accumulation and erosion, by basing on:
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- An analysis of remote sensing images through the periods (1988 - 2000 - 2010).

- Review of the results of research and assessment of the change of the Pa River bed and the processes
of its accumulation and erosion.

- The field survey and study of accumulation, erosion and active faults..

The results confirm the following: 1- Geological setting and operation of the Hoa Binh Dam
were the fundamental factors governing the processes of accumulation and erosion; 2- The
tendency of erosion increases and becomes the danger threatening the residential areas and the
valuable cultural and historical works.

Key words: Erosion, accumulation, inside curve, outside curve, change, subsidence.



