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ABSTRACT

Research assessment landslide and sedimentation of Hoa Binh hydropower reservoir

This work presents the research results lakeshore landslides and sedimentation Hoa Binh hydropower reservoir by synthetic

methods analyze high-resolution satellite images, survey, surveying and mapping.

Lakeside landslide occurred under different levels in space. Landslides lakeshore strong level includes the following sections:
section from Ban Khoc to Cua Sap and Yen Phong to the dam. Landslides lakeshore average level includes the following sections:
from town It Ong to the Ta Bu, from Chieng Hoa until Ban Khoc and from Ba Sen to Yen Phong. Weak levels include segments:
from Ta Bu to Chieng Hoa and Suoi Lua to Ba Sen.

Evolution of Hoa Binh reservoir sedimentation are classified into 3 sections with diferent levels. Level is critical for the passage
from Ban Trang to Ban Khoc, accounting for 5.78% amount of alluvium. Strong level of about passage from Ban Khoc to Suoi Lua,
accounting for 77.9% volume of alluvium. The average level of the period from Suoi Lua to the dam, the volume of alluvium
16.3%. After more than 20 years of Peace reservoirs in operation and exploitation (1989-2013), sediment deposition has lost 37% of
dead storage, in the middle lake was filling both the useful capacity.

Hoa Binh hydropower reservoir fairly strong, with different levels in space. Clips lakes fluctuate strongly from Cua Sap to Suoi
Lua; Strong: from Yen Phong to the dam; Average: from Ban Khoc to Cua Sap and from Ba Sel to Yen Phong; weak: from Son La
dam to It Ong, from Hin Pha to Ban Khoc and from Suoi Lua to Ba Sel; Very weak: from It Ong to Hin Pha.

©2016 Vietnam Academy of Science and Technology

1. Mé dau trén dong song Pa. Tur khi hd thuy dién di vao hoat
dong da lam thay dbi sau séc ché do thuy van, thuy
orrr e s Ak o AA L s o, luc cua dong song; lam bién dong trang thai moi
20°36°51” den 21°42°57” vi o Bac va 103°45°34” 1500 trong hd. Qua trinh bién dong hd dién ra
dén 105°25°43” kinh do Dong, thudc dia phdn cic  cuno ddng thoi véi cac qué trinh dia chat dong luc
tinh Hoa Binh va Son La cua ving Tay Bac nu6c  (1ong h phat trién: truot 1 bd hd va bdi ling long
ta (hinh 1). hd. Pac biét, tir khi hd thuy dién Son La di vao
hoat dong, cac qua trinh nay lai c6 sy thay dédi
dang ké. Nhimg bién dong nay di tac dong tiéu
cuc dén sy ton tai cling nhu st dung cong trinh
thiy dién vao muc dich kinh té dan sinh.

HO thay dién Hoa Binh c6 vi tri dia ly tir

Pay 1a hd chira dang song dai, hep va sau, nim

*Téac gia lién hé, Email: buivanthom@gmail.com
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Ké tir khi hd thuy dién Hoa Binh di vao hoat
dong, mot s6 cong trinh da dé cap dén dic diém
bién dong hd theo nhimg khia canh khic nhau.
Cong trinh cta Tran Trong Hu¢ va nnk, 2000 da
nghién ctru xac lap hién trang x6i 16 mép ho;
Nguyén Kién Diing, 2002 di st dung mo hinh
Hec-Ras tinh toan tc do bdi ling long hd trén co
so két qua do dac cac mat cét dia hinh long hd.
Nhu véy, cho dén nay chua c6 cong trinh nao danh

gia tong hop bién dong suon ho Hoa Binh bao gom
cac qua trinh trugt 16 by hd va bdi ling long ho.
D¢ tai cap Nha nudc mang ma s6 VI/UD-03/13-
15 da trién khai nghién ctru qué trinh trugt 16 bo
hd va bdi ling long ho thiy dién Hoa Binh. Két
quéa nghién ciru ciia d& tai vé 2 qua trinh nay 1a co
so tai liéu quan trong cho nghién ctru xdy dung
ban d6 mirc do truot 16 bd (TLBH) va bdi ling
long hd (BLLH) Hoa Binh.
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Hinh 1. Ban d6 vi tri khu vuc nghién ctru

Xuét phat tir nhitng doi héi cua thyc tién 1a
khai thic st dung hé thuy dién Hoa Binh lau dai
phuc vu phat trién kinh t€-xa hoi (KT- XH) cong
trinh nay trinh bay nhing két quad méi ve tinh trang
trugt 16 bo va boi ling long hd Hoa Binh.

2. Co s6 tai liéu va phuong phap nghién ciru
2.1. Co so tai li¢u

Céc tai liéu nghién ctru danh gid mirc d6 TLBH
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va BLLH rit da dang va phong phu, bao gdm céc
tai liéu cua cc cong trinh trude diy di dé cap va
céc tai lidu co duoc khi trién khai thuc hién dé tai
VT/UD-03/13-15 trong nhitng nam 2013-2015.

- Cac anh v¢ tinh VNREDSat-1 phén giai 2,5-
10m chyp vao cdc nam 2013 va 2014, SPOT-5
phan giai 2,5-10m chup vao nam 2012 va 2013,
Landsat-8 phan giai 10-30m chup vao nam 2010.
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- Tai lidu thu thap tir cac cong trinh ciia Tran
Trong Hué va nnk, 2003, Nguyén Trong Yém va
nnk, 2006 va Pao Véan Thinh va nnk, 2005. Tai
lidu do dac va tinh toan bdi lang long hd thu thap
trong cong trinh ctia Nguyén Kién Diing (2002).

- Tai liu khao sat thyc dia, xdc dinh cac Kkhéi
truot doc bo hd vao cac nam 2014 va 2015; tai ligu
do dac, tinh toan boi ldng tr cac mdt cat dia hinh
vao nam 2013 & ho Hoa Binh khi thuc hién dé tai
VT/UD-03/13-15 do Pham Quang Son lam chu
nhiém. Toan bg céc tai liéu, s liéu duoc thé hién
trén biéu bang, ban do va mat cat.

2.2. Phwong phap nghién ciru
2.2.1. Phén tich anh vién tham

Nhitng khéi truot 16 dién ra doc bd hd  duge
ghi nhén va thé hién rat rd trén anh vién thaim phan
giai cao. Cac thong tin can thiét chiét xuat tir anh

v¢ tinh 12 hi¢n trang dién bién cua qua trinh TLBH
va yéu t6 phat sinh chiung. Théng qua cac dau hiéu
anh: truc tiép (ton anh, hoa van, td hop mau,...) va
gian tiép (nhimg yéu t6 16p phi, dia hinh, dia mao
va thanh phin vat chit trén bé mat,...) cho phép
xac lap vi tri, quy mo céc khéi truot, cac yéu td tac
dong phét sinh trugt 16 (Nguyén T Dan va nnk,
2007, Richard, Jon A., 1986, Sabins F.F., 1978).
Vi du nhu, cac khéi truot, dong 1i bun da (LBD)
thé hién rd nét trén anh 13 nhitng ton anh, hoa van,
t6 hop mau, do sang tbi,... khac hin v&i xung
quanh. Tép thé tac gia di s dung cac anh vién
tham phan giai cao (VNREDSat-1, SPOT-5 va
Landsat-8) dé giai doan nhén dang cac khdi truot
16 bo hd, dong LBD va cac yéu t6 phat sinh trugt
16 b hd. Két qua phan tich vién tham két hop voi
khao sat thyc dia cho phép x4c lap cac khéi TLBH
va dong LBD & swon hd Hoa Binh (hinh 2, 3).

Hinh 3. Anh truot 16 va Iii bun da tai Ta Khoa (trai), ddp thuy dién Son La (phai) trén anh VNREDSat-1 va chup mat dit
(anh: Pham Van Hung)
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2.2.1. Khao sat thuc dia, do dac thu thap tai liéu

Cac tai liéu théng ké, do dac hang nam vé
TLBH va BLLH ¢ cac nganh, dia phuong 1a co so
dé phan tich xac 1ap quy mo, tin suét xut hién va
mirc d6 phat trién TLBH va BLLH. Diéu tra, khao
sat chi tiét ngoai thuc dia cho phép thu thap, tdng
hop cac $6 liéu vé hién trang va nhitng thiét hai do
TLBH va BLLH gay ra (Nguyén Tu Din va nnk,
2007, Nguyén Kién Diing, 2002; Tran Trong Hué
va nnk, 2000). Ngoai thuc dia, cac khéi truot duoc
do v& chi tiét, xac dinh cac dac trung v& vi tri, kich
thudc, phan loai, thoi gian xudt hién. Quy md khdi
trugt duwgc phan ra cac bac khac nhau: rat 16n
(>10.000m’), 16n (1.000-10.000m%), trung binh
(100-1.000m’), nho (<100m’) (Nguyén Trong
Yém va nnk, 2006). D6 1a nhiing tai liéu quan
trong lam co s¢ dé danh gia mic ¢o TLBH.

Trong nhitng nam qua, Vién Khoa hoc Khi
twong Thity van va Méi trudng da phbi hop véi
Cong ty thity dién Hoa Binh tién hanh xay dung hé
théng mit cit @& do dac va tinh toan Iuong bdi
ling cat bun cua hd bing phwong phép so sanh thé
tich voi 39 mat cét ngang tir cira ddp dén Chim
Van (huyén Mai Son). Pén nam 1990 khi muc
nudc dang dén cao trinh binh thuong, hé théng mat
cit duoc xdy dung hoan chinh v&i 64 mat cit tir
dap lén dén Ban Trang (huyén Muong La). Thoi
gian khao sat dia hinh long ho 1 thang XII hang
nam, lic dong chay nudc va bun cat dén hd 1a nho
nhét, 1ong hd twong dbi 6n dinh dam bao tinh dong
nhét cia bo sb lidu do dac. Pé xac dinh luong bun
cat boi léng hd Hoa Binh béng phuong phap so
sanh thé tich, dung phan mém TOPO ndi suy
duong dong mirc & khu vye mit cit theo mo hinh
mit cit. Sau do dung 1énh v& mat cit chinh qua 2
diém TA va PA. Chuong trinh s€ tu dong v& mat
cat chinh c6 diém dau 1a TA va diém cudi la PA
v6i khoang cach giita 2 diém do sdu la 10-15m.
Cubi cung 1 sir dung mé hinh Hec-Ras dé tinh ra
thé tich. V& nguyén tic, néu cic mit cit ngang bd
tri cang day thi két qua tinh toan thé tich long hd
va luong bun cat bdi ling cang chinh xac. Ung voi
cao trinh 115m, hd Hoa Binh rong 19.730ha. Thuc
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té c6 64 mat cit bd tri trén 10ng chinh, dap tmg hon
mot nira sé mat cit tdi thidu tinh theo 1y thuyét,
trung binh khoang 3 km/1 mit cét, c6 noi lén t6i
hon 10 km, cac phu luu 16n ciia hd nhu Hién
Luong, sudi Rat, sudi Tdc.... chua xay dung mat
ct khéng ché nén két qua tinh toan chi dat dugc
d6 chinh x4c nhit dinh (Nguyén Kién Diing,
2002).

2.3. Phuong phdp xdy dung ban do

Phuong phap xdy dung ban db di duoc sir
dung dé danh gia mic d6 TLBH va BLLH. Trén
co s phan tich hién trang cuia cac qua trinh TLBH
va BLLH cho phép xay dyng cac ban db mirc do
TLBH va BLLH. Ban d6 muc d6 TLBH dugc xay
dung trén co s& mat do khéi truot (khdi/km) va
duoc phan thanh 3 cdp: manh, trung binh va yéu.
Ban dd mirc d6 bdi ling long hd thé hién lugng
trdm tich bdi ling theo khong gian va phan thanh
3 cp: manh, trung binh va yéu trén co s& phén
tich 56 mat cét tinh toan bdi ling trong hd Hoa
Binh giai doan 1990-2013. Ban dd mtrc d6 TLBH
va BLLH hd Hoa Binh dugc xay dung trén co s&
tich hop cac ban dd mirc do trugt 16 by hd va bdi
ling 1ong hd theo ma trén so sanh cdp do TLBH va
BLLH (bang 1) (Nguyén Trong Yém va nnk,
2006). Ban dd thé hién & 5 cép d6 khac nhau: rit
manh, manh, trung binh, yéu va rat yéu.

Bang 1. Ma trén so sanh cip do truot 16 bo hd va bdi ling long
hd

Bbi ling long hd

e Manh Trung binh Yéu

E Manh RAt manh Manh Trung binh
é. Trung binh Manh Trung binh Yéu

e Yéu Trung binh Yéu Rét Yéu

3. Két qua va thao luin
3.1. Truot 16 bo hé

Trén co s& téng hop céc tai lidu phan tich giai
do4n anh vién tham phan giai cao va két qua khao
sat, thu thap tai li¢u (Trén Trong Hué va nnk,
2000, Pao Van Thinh va nnk, 2005) cho phép xay
dyng ban dd hién trang truot 16 bo hd thuy dién
Hoa Binh (hinh 4).
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Hinh 4. Ban d6 hién trang truot 16 bo hd Hoa Binh

Trén bo hd Hoa Binh di xéac lap duge 161 khdi
truot 16n nhd phan bd tap trung & mot s6 doan. Céc
doan c6 mét do truot 16 16n (4-5 khbi/km): tir Cira
Sap dén Sudi Lia va tir Yén Phong dén dap. Cac
doan c6 mat do truot 16 trung binh (2-3 khéi/km):
tr d4p Son La dén it Ong, tr Hin Pha (Chiéng
Hoa) dén Ban Khoc va tir Ba Sel dén Yén Phong.
Céc doan co mat do truot 16 yéu (<2 khbi/km): tir
it Ong dén Hin Pha, tir Ban Khoc dén Cira Sap va
tr Sudi Lua dén Ba Sel.

Poan tir Pa Vinh dén Ban Lirm, long hd hep,
vach hd dbc, phin 16n cac khdi truot 16 thude loai
nho. Poan tir Ban Lirm dén Ban Chanh phén b
cac khdi truot nho dén trung binh, tap trung & cac
khu vuc Ta Hoc, Ban Nga, Ban Chao, Ta Khoa.
Poan tir Ban Chanh dén dap, truogt 16 xay ra phtrc
tap. Tt Ban Chanh dén B3i Tre, ¢6 long hd hep, do
dbc swon 16m, trugt 16 xay ra manh mé, phan bd
hang chuc khéi trugt & Ban Chanh, Bai Vang, Bai

Sai. Trén doan tr Bai Vang dén Bai Tre, long hd
rong chay ddi huéng lién tuc, phan bd hang chuc
khdi trugt 16 thudc loai nho dén trung binh. Poan
tr Bai Tre dén Ban Muc, long hd m& rong dén, dac
biét 1a tr Van Yén, noi co sudi Téc chay ra, long
hd duge mé rong déang ké. Trén doan tir Bii Tre
dén Van Yén phan bd hang chuc khdi trugt 16n
nho, trong d6 ké dén 2 khéi truot 16 16n tai Van
Yén, cach bén pha Van Yén 800m vé& phia dap. Co
thé noi, day 1a diém trugt 16 dién hinh ¢ khu vuc
hé Hoa Binh. Doc Sudi Tac tir Phu Yén dén Van
Yén, déac biét ¢ noi gﬁn ctra sudi, phéan bd nhidu
diém truot 16. Trén doan tir Van Yén dén Da Mai,
tai ngd ba Sudi Giang va hai bén bo cach Subi Lua
gin 1km vé& phia ha luu quan sat thiy nhiéu diém
trugt 16 nho. Hién tugng truot 16 twong tu con phé
bién trén doan bd dai 1km & khu vue D4 Mai. Trén
Poan tr D4 Mai dén Bén Khua, long hd hep, vach
da voi déc ding, xuét hién khéi 16 d4. Doan tir Bén
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Khiia dén Sinh Vinh, phan bd khéi 4 khéi trugt 16.
Doan tir Sinh Vinh dén Hat phan b 2 khdi trugt
trung binh.Poan tor Ban Muc dén dap, phan bd
hang chuc khdi trugt 16 nho.

Trong nam 1986-1987, khi muc nudc hd & cao
trinh 45m, trong pham vi déi dao dong myc nudc
da xay ra hién tugng trugt 16 bo. O khu vyc Lang
Gia-Subi Rut, tir Ban Myc vé dén dap phan bd
hang chuc khéi trwot 16n nho, trong do co 6 khéi
truot 16n. Trén doan bo phai ¢ Lang Gia, dai
khoang 500m, doan bo trai song Pa tai Lang
Truong dai 1.200m, doan tir Subi Voi dén dap, cac

bo Sudi Rut, Ngoi Hoa, Sudi Chiéu va Hién Luong
phan b hang chuc khéi trugt. Vao nam 1989 muc
nude hd dao dong tir cao trinh 84m dén 89m, tir
Ban Muyc dén Ban Van (Chiém Van) phan bb 16
khéi truot 16 16n nho, trong d6 c6 2 khéi truot 16n
& Van Yén (hinh 5, 6) va Ban Muc (hinh 7). Pau
nam 1991 muc nudc & cao trinh 115,4m, truot 1o
dat xay ra & Lang Ngoi, Ta Phu, Néanh, Subi Lua.
Tir dap dén Ban Van phéan bd 8 khéi trugt & mép
nude. Tir dap dén Ban Van phéan b gin 100 khéi
truot 16. Nam 1992, cac khu vuc phat trién truot 16
manh 13 céc doan: Hat-Ké&, Sudi Lua-Van Yén, Ban
Mong-Ban Tranh, Ban Tranh-Ta Khoa (hinh 8).

Hinh 6. Anh truot 16 bo hd & Tan Mai va Cho By (Anh Pham Vin Hing)
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Hinh 8. Anh trugt 16 bd hd ¢ diu ciu Ta Khoa (anh Pham Vin Hing)

Nhitng doan bo hd da bi trugt 16 van tiép tuc
truot. Trong nhiing ndm 1998-2002, tr Pa Vinh
dén dap da xac 1ap duoc 65 khéi trugt 16. Tir nim
2013 dén nay, két qua khao sat thuc dia va phan
tich anh vién tham phan giai cao cho théy, dién
bién trugt 16 xay ra nhu cic nam tir 1998-2002.
Tuy nhién, do nhiéu 14n myc nude hd bién dong,
vat lidu tich dong ngay dudi suon by ngam do
truot 16 tir nhitng ndm trude, nay lai tiép tuc truot.

3.2. Béi ling long hé

Cong trinh thuy dién duoc bit dau xay dung tir
nam 1979 va hoan thanh toan bd vao thang
12/1994. Ngay trong giai doan ddu x4y dyng manh
m& nhét (1987-1989), ché d6 thuy vin cia séng Da
dé c¢6 nhimg thay ddi nhit dinh. Tuy nhién, nhiing
thay ddi rd rét dwoc ghi nhan ké tir nam 1990 khi
hé tich nuéc va didu tiét (Nguyén Kién Diing,
2002). Sau 24 nam hd tich nuéc dén cao trinh binh

thuong, tong lwong nudc vé hd 1a 1.319,9 ty m’,
trung binh 55,5 ty m*/ndm. V&i lugng nuée khéng
16 nay da tao ra tong lugng cat bun bdi ling 1ong
hd 1a 1.387,1 tridu m’, trung binh 57,8 tridu
m’/nam. Trén co s& téng hop tai liéu do dac, tinh
toan doc hd cho thay, hién trang bdi ling 1ong hd
Hoa Binh dién ra rt phtec tap (hinh 9).
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Hinh 9. Biéu dd phan bé lugng bdi ling theo khong gian
doc hd dén nam 2013
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Sau thoi gian dai hd tich nudc didu tiét, bii bdi
duge hinh thanh rét 5 tai khu vuc trung luu cua
hd, dinh cia bii bdi di chuyén vé& khu vuc Sudi
Lua - Na Giang, cach dap 83,3km; dudi trén cla
bai bdi tai Ban Khoc, huyén Bic Yén, Son La,
cach dap 139,3km. Nhu vdy bai bdi c6 chiéu dai
tuong duong khoang 56,1km. Vi sy hinh thanh
ctia bai bdi ¢ khu vuc trung luu cua hd, mic do bdi
léng chia thanh 3 doan: thuong luu (dép Son La
dén Ban Khoc, trung luu (tr Ban Khoc dén Na
Giang) va ha luu (tir Na Giang dén dap). Poan
thuong luu hd ¢6 chiu dai 53km, dia hinh long
song gin gidng vai song thién nhién (khi chua co
hd): cao trinh day séng 16n, dao dong 88-114m, do
ddc day song 16n, do rong 1ong song nho, dao dong
200-350m (Gng vai cao trinh muc nude 120m) nén
luong bun cat gilr lai ¢ khu vuc nay khong nhiéu.
Trong subt thoi ky hoat déng cua hd chira, téng
lwong bun cat ling dong & day la 80,12 triéu m’,
chiém khoang 5,78% tong lugng bun cat lang dong
trong toan tuyén hd. Phan doan tir Ban Trang vé
dén Ta Bu c6 chidu dai 8,5km, cao trinh day song
101-114m, chiéu rong trung binh mit hd 200-230
m, luong bun cat gilr lai trong hd chiém 0,65%
téng luong bun cat trong toan tuyén hd (twong
duong 9.016.215m’). Phan doan tir Ta Ba vé dén
Béan Khoc dai 50km, cao trinh ddy song 88-101m,
dd rong trung binh mat hd khoang 320 m, lugng
bun céat bdi ling chiém 5,13% tong luong bun cat
toan hd (twong dwong 71.158.743m*). Poan trung
Ivu dai 56,1km, cao trinh day song 60-88m, do
rong trung binh khoang 490m, lugng phu sa bdi
ling 16n nhat trong toan hd, chiém 77,9% tong
luong bun cat bdi ling trong hd (twong duong
1.080,48 triéu m®). Do vay, & doan nay hinh thanh
bai bdi v6i chiéu dai 56km. Poan ha luu dai
83,3km, do cao day song thap 15-60m, do doc day
song nho, do rong trung binh mit hd 930m. Poan
nay chiu anh huéng truc tiép cua viéc didu tiét hd
nén luong bun cat ling dong tai day nho, tinh dén
thoi diém 2013 chiém khoang 16,3% tong luong
bun cat toan hd (twong duong 22,657 tridu m’)
(Nguyén Kién Diing, 2002).

Nhu vay, sau hon 20 nam hd chira Hoa Binh di
vao van hanh va khai thac tai nguyén nudc, tong
lwong cat bun dwoc git lai trong hd 1la
1.423,11triéu m® (1989-2013). Vi khéi luong cat
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bun khong 16 da boi 1ap mat 37% dung tich chét, &
khu vuc bai bdi (trung lwu hd) da bdi 14p ca phin
dung tich hitu ich.

3.3. Mikc dp trwot 16 bo va boi ling long hé
3.3.1. Xdy dung ban do

Trén co s phan tich hién trang TLBH (mat d9,
quy md va tan suit xudt hién truot 15) cho phép
xdy dung ban d6 muc do trugt 16 by hd Hoa Binh.
Ban dd mirc d6 truot 16 bo hd thé hién 3 cép do
khéc nhau: Manh (>6 khdi/km), Trung binh (3-6
khdi/km) va Yéu (<3 khdi/km) (hinh 10). Phan tich
ban d6 mirc d6 truot 16 bd hd Hoa Binh cho thiy,
qué trinh truot 16 b hd didn ra kha manh mé voi
cac cAp do khac nhau & nhitng doan bo khéac nhau.
Doan tir thi trin it Ong dén xd Ta Bu (huyén
Mudng La) dai 6km, niam canh cira xa cua thuy
dién Son La, long hd tuong dbi hep nhung d6 dbe
16n, trugt 16 bo hd dién ra & mirc d¢ trung binh.
Doan tir xd Ta Bu dén xd Chiéng Hoa (huyén
Muong La) dai 18km, chiéu rong long hd hep, do
dbc day song 16n, truot 16 bo hd ¢ mirc do yéu.
Doan tir x4 Chiéng Hoa dén ban Khoc (xa Muong
Khoa, huyén Bic Yén) dai 24km, long hd mé
rong, do dbc suon 16m, truot 16 bo hd & mic do
trung binh. Poan tir ban Khoc dén ban Cura Sap
(xa ba bo, huyén Phu Yén) dai 25km, long hd mo
rong, do dbc suon nho, truot 16 bo bo hd ¢ mire do
yéu. Doan tir ban Cira Sap dén Sudi Lua dai 38km,
long hd m& rong, cao trinh day séng nang cao,
truot 16 bo hd manh. Poan tir Sudi Lia dén Ba Sen
(xd Mudng Chiéng, huyén Pa Bic) dai 14km long
hd hep, do ddc swon khong cao, trugt 16 bd hd yéu.
Poan tir Ba Sen dén Yén Phong (xa Yén Hoa,
huyén ba Béc) dai 32km, do dbc suon trung binh,
trugt 10 by hd ¢ mirc trung binh. Poan tir Yén
Phong dén dap dai 30km, long hd m& rong, hai bén
b chit yéu 1a da bién chét bi dap v& manh, truot 16
b hd dién ra marnh.

Trén co s& phan tich két qua tinh toan luong
bdi tich ctia 56 mat cat trong hd di cho phép xay
dung ban d6 mirc d6 bdi lang long hd Hoa Binh thé
hién 3 cip do khac nhau: Manh (77,9% lugng bdi
tich), Trung binh (16,3% luong boi tich) va Yéu
(5,78% lugng bdi tich trong hd) (hinh 11). Phan tich
ban d6 mirc d6 bdi lang long hé Hoa Binh cho théy,
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doan tir thi trdn ft Ong dén ban Khoc (xd Mudng
Khoa, huyén Bic Yén) dai 53km, do déc day song
16n, d6 rong long song nho, lugng bun cat gilr lai ¢
khu vuc nay khong nhiéu, nén mirc d¢ bdi lang nho.
Poan tir ban Ban Khoc dén Ba Sen (xa Muong
Chiéng, huyén Pa Béc) dai 56km, chiéu rong trung
binh hé 16n, lvgng bun cat bdi ling 16n nhat, chiém

77,9% tong lugng bun cat bdi ling trong toan hd.
Poan tir ban Ba Sen dén dép thity dién Hoa Binh dai
69,3km, d6 cao day séng thip, do dbc day séng nho,
d6 rong trung binh mat hd 16n nhit. Pong thoi tai
khu vuc nay chiu anh hudng truc tiép cua viée didu
tiét hd nén luong bun cat léng dong tai day ¢ mirc
trung binh.
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Hinh 10. Ban d6 murc do truot 16 by hd thiy dién Hoa Binh

Theo nguyén tdc xdy dung ban dd tai bién dia
chat (Nguyén Trong Yém va nnk, 2006), ban dd
bién dong suon hd Hoa Binh dwoc thanh 1ap trén
co s tich hop ban dé mirc d6 truot 10 bd hd (hinh
10) va ban db bdi ling long hd (hinh 11) bing
phan tich khong gian trong mdi truéng GIS theo
ma trin so sanh cap d¢ (bang 1). Ban db bién dong
suon hd Hoa Binh (hinh 12) thé hién & 5 cap do
khac nhau: rat manh, manh, trung binh, yéu va
rat yéu.

3.3.2. Mirc dg triegt 16 bor va boi lang long hé thiy
dién Hoa Binh

Phan tich téng hop ban dd mtrc do truot 16 bo
va bdi ling long hd Hoa Binh cho thiy, hd Hoa
Binh bi trugt 16 by va bdi ling long hd thude loai
trung binh ké tir khi hd tich nudc va dua vao sur
dung phuc vu phat trién KT-XH & nuéc ta. Tuy
nhién, mic do trugt 1& by va bdi ling long hd
khéng gidng nhau theo timg doan hd khéc nhau.
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Poan tir ban Ta Bl (x@ Ta Bu, huyén Muong
La) dén ban Hin Pha (xi Chiéng Hoa, huyén
Muong La) dai 18km, ¢ mic do trugt 16 boy thap
(mét do truot 1o thap <2 khéi/km), mic do bdi
lang 1ong hd thap (16p bun cat bdi lang long hd tai
khu vyc nay it, <6% téng lugng bun cat bdi ling
trong hé). Nhu vay, mac dg truot 16 bo va bdi le'ing
long hd cua doan nay 14 rit thip.

Doan tir thi trdn it Ong (huyén Muong La) dén
ban Ta Bu (x4 Ta Bu, huyén Muong La) dai 6km,
c6 murc d9 truot 16 bo trung binh (mat do truot 16
trung binh 2-4 khéi/km), mirc d6 bdi ling long hd
thip (16p bun cat bdi ling 1ong hd tai khu virc nay
it, <6% téng lugng bun cat bdi ling trong hd). Nhur
vay, mic d0 trugt 1o bo va boi le'ing long hd cua
doan nay 1a thip.
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Hinh 11. Ban d6 mirc d6 bdi

Poan tir ban Hin Ph4 (xd Chiéng Hoa, huyén
Muong La) dén ban Khoc (x3 Mudng Khoa, huyén
Bic Yén) dai 24km, c6 mirc do trugt 1o bo trung
binh (mat d6 diém truot 16 trung binh 2-4
khéi/km), mirc d6 bdi ling long hd thap (16p bun
cat boi ling long ho tai khu vuc nay it, <6% lugng
bdi léng trong hd). Nhu vay, muc do truot 16 bo va
bdi ling long hd & mirc d6 trung binh.
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lang long hd thuy dién Hoa Binh

Poan tir ban Khdc (xd& Muong Khoa, huyén
Bic Yén) dén ban Cira Sap ( x3 D4 Do, huyén Phu
Yén) dai 25km, c6 mirc d¢ trugt 16 bo thip (mat
d6 truot 16 thip, <2 khdi/km), mirc do bdi ling
long hd 16n nhat hd Hoa Binh, >78% luong boi
tich boi lang hd. Nhu vay, mirc do trugt 16 bo va
boi ling long ho & mirc manh.

Poan goém 2 nhanh: tir ban Ctra Sap (xd Da Do,
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huyén Phu Yén) dén subi Lua (xd Nam Phong,
huyén Phu Yén) va tor ban Chop (xa Tuong
Thuong, huyén Phi Yén) dén Sudi Lua dai 38km,
¢6 muc do truot 16 bo 16n (c6 mat do truot 16 16n,

>4 khbi/km); mirc do bdi ling long hd 16n nhat ho
Hoa Binh, >78% luong bdi tich bdi lang hd. Nhu
vay, muc dg truot 16 bo va bdi léng long hd & murc
rat manh.
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Hinh 12. Ban db mirc do truot 16 bo va bdi ling 1ong hd tong hop ¢ hd thuy dién Hoa Binh

Poan tir subi Lua (xd Nam Phong, huyén Phu
Yén) dén Ba Sen (xd Muong Chiéng, huyén Da
Bic) dai 14km, c6 mirc d6 truot 16 bo thip (mat do
truot 16 nho <2 khéi/km), mirc d6 bdi ling long hd
trung binh (16p bun cat bdi ling long hd tai khu
vuc nay trung binh, 16% tong lugng bun cat bdi
ling trong hd). Nhu vay, mirc d6 trugt 10 bd va bdi
ling 1ong hd cua doan nay 1a yéu.

Poan tir Ba Sen (x4 Muodng Chiéng, huyén Da
Bic) dén Yén Phong (xd Yén Hoa, huyén Da Béc)
dai 32km, c6 muc do truot 16 trung binh (mat do

truot 10 trung binh 2-4 khdi/km), mirc d6 boi ling
long hd trung binh (16p bun cat bdi ling long hd &
mirc trung binh 17% lugng bdi tich 1ong hd). Nhur
vay, mirc d¢ truot 1o bd va bodi lang long hd cia
doan nay la trung binh.

Poan tir Yén Phong (x4 Yén Hoa, huyén Pa
Béc) dén déap dai 30km, c6 mirc do truot 1o rat 16n
(mat do truot 16 16n >4 khéi/km), mirc do boi ling
long ho trung binh (16p bun cat bdi ling long hd &
mirc trung binh 16% lugng bdi tich long hd). Nhur
vay, mirc d truot 16 bo va bdi léng long hd cua
doan nay 1a manh.
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Nhu vay, doan bd b truot 16 bd va bdi ling
long hd manh nhét thude vé trung luu hd, tir Ctra
Sap dén Subi Lua. Poan bi truot 16 bd va bdi 1€ing
long hd yéu nhét thudc doan thuong luu hd, tir Ta
PG dén Hin Pha (Chiéng Hoa).

5. Két luan

Trén hd thuy dién Hoa Binh, lan dau tién da
tng dung phan tich vién tham phéan gidi cao
(VNREDSat-1, SPOT-5 va Landsat-8) va phan
tich khong gian trong moi truong GIS vao nghién
ctru danh gia hién trang va mirc do TLBH.

Trén hd Hoa Binh, mirc 6 TLBH phén thanh 8
doan khac nhau. Cac doan c6 muc do truot 1o
manh (mét do truot 16 16n >4 khdi/km): tir Cta
Séap dén Subi Lua va tir Yén Phong dén dap. O day
phan bd phan 16n cac khdi trugt ¢ kich thude
trung binh-16n. Cac doan c6 mirc d¢ truot 16 trung
binh (mat d¢ trugt 16 trung binh, 2-4 khéi/km): tr
dap Son La dén it Ong, tir Hin Pha (Chiéng Hoa)
dén Ban Khoc va tir Ba Sel dén Yén Phong. Trén
cac doan nay phan bd cac khéi truot co kich thude
trung binh-nho. Céac doan c6 muc d6 truot 16 thép
(mét do truot 16 nho, <2 khéi/km): tir it Ong dén
Hin Pha, tir Ban Khoc dén Cira Sap va tir Sudi Lia
dén Ba Sel. Trén céc doan nay chu yéu phan bd
céc khdi trugt nho.

Mirc d6 bdi ling long hd Hoa Binh dugc phan
thanh 3 doan khac nhau: yéu, trung binh va manh.
Mirc d6 bdi ling yéu thudc doan thuong luu tir
Béan Trang vé dén Ban Khoc (co lugng bdi tich
chiém 6% lugng bbi tich trong hd). Muc do bdi
léng manh thudc doan trung luu tir Ban Khoc vé
dén Subi Laa (lugng bdi tich chiém 78% lugng bdi
tich trong hd). Mtrc do bdi lang long hd trung binh
thudc doan ha luu tir sudi Lua vé dén bap (luong
bdi tich chiém 16% tong lugng bdi tich & hd).

Mtc ¢6 TLBH va BLLH phén thanh 7 doan
khac nhau. Poan hd c¢6 mic do6 TLBH va BLLH
rat manh tr Cira Sap dén Subdi Lua; doan hd co
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muc d6 TLBH va BLLH manh tir Yén Phong dén
dap; 2 doan hd ¢6 mic d6 TLBH va BLLH trung
binh: tir Ban Khoc dén Ctra Sap va tir Ba Sel dén
Yén Phong; 3 doan c6 muc d6 TLBH va BLLH
thip: tir dap Son La dén it Ong, tir Hin Pha dén
Ban Khoc va tir Sudi Lua dén Ba Sel va doan hd
¢6 mirc 4 TLBH va BLLH rét yéu tir Ta P4 dén
Hin Pha.

Cong trinh nay duoc sy tai trg cia bé tai
VT/UD-03/13-15 do TS. Pham Quang Son lam
Chu nhiém, Vién Dia chit 1a Co quan chu tri, tap
thé tac gia xin chan thanh cam on.
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