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NGHIEN CU'U DU BAO BIEN PONG LONG DAN HA DU HE THONG
SONG MA DO ANH HUONG CUA CAC THUY PIEN THUQNG NGUON

PGS.TS. Nguyén Thanh Hung, Vii Pinh Cwong, Nguyén Thu Huyén
Phong Thi nghiem TDOG vé PLHSB, vién KH Thuy loi Viét Nam

Tém tat: Cdc cong trinh ho thiy dién trén thuwong nguén hé thong séng Ma lan lwot dwoc xdy
dung di va dang c6 anh hwdng t6i ha du sau mét s6 nam vin hanh. Hién twong x6i phé bién gdy
ha thdp long ddn hé thong séng da xudt hién. Nghién civu nay trinh bay mét s6 két qua tinh todn
dir bdo dién bién long dan, x6i phé bién lan truyén xuong ha du va bién déng quan hé O-H do sw
ha thdp long dan. Két qua tinh todn & nghién ciru nay c6 thé sir dung dé dé xudt cdc giai phdp
khcfcphuc, giam thiéu cdc tac dong bat loi cia thuy dién cho khu vwc ha du hé théng song Ma.
Tir khéa: Dién bién long din, anh huwéng ciia ho thiiy dién, song Ma

Abstract: The hydro-electric reservoirs in upstream of Ma river system have been built and
having impacts to downstream river system after some years of operation. As a result, channel
changes have made river bed system lower. This study focuses on results of changes in river bed
prediction, spread to downstream of erosion process and related change of Q-H relation due to
lowering process. The study results can be a basis for proposing solutions to minimize the
adverse impacts of hydropower for downstream Ma river system.

Key words: River morphological changes, impact ofhydro-electric reservoir, Ma river.

1. PAT VAN PE s& dao x6ilong dan ha lwu dé lay lai trang thai
can bang van chuyén bun cat. Ciing vi véy
long dan song bi ha thap. Qué trinh x6i long
dan nhu trén goi 1a x6i pho bién ha du cong
trinh thiy dién. X6i phd bién kéo dai theo thoi
gian va lan truyén theo khong gian vé phia ha
lwu cho téi giai doan on dinh. So liéu thuc té
cho thdy mirc do ha thip long song tir 0.4-
0.5m & nam dau thiy dién Tuyén Quang van
hanh va kéo theo sat, sut 16 bo. Mtic do xo61
sau long dan & thuy dién nay dugc du doan téi
5-7 m sau 10-20 nim (N guyén Ngoc Quynh va
nnk, 2010). P6i véi nha may thuy dién Hoa
Binh, x6i cuc bd trong thoi gian dau van hanh
(khoang 8-9 nim dau) dién ra rat ac liét da anh
huong rat 16n t6i khu vuc ha luu sat dap vathi
xd Hoa Binh. O sau khu vuc tiéu ning long
song dd bi x6i sau t6i 12m, co6 chd 15 m
(Nguyén Van Toén, 2000). Hién tuong x6i phd
o1 phan bt bién lan truyén ¢ ha du céc dap thuy dién & cac
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Ngiy thong qua phan bién: 6/10/2015 song trén thé gi6i cling du(yf: phan tich qua
Ngiy duyét dang: 15/12/2015 tong két ¢ nghién ctru ciia Tran Xuan Thai va

Khi x4y dung dap ngin songtao hd chira nude
cho muc dich thuy dién hodc cap nudc sé lam
ché do thuy luc, thuy van va long dan cua
thuong va ha luu dap co nhirng thay ddi can
ban. O vung thuong luu dap dang sé& hinh
thanh mot hd trir nwée 1on va duogc didu tiét
theo ché do van hanh cta nha may thuy dién.
O d6 myc nudc dang cao, dién tich, dung tich
tang 1én va tdc do dong chay giam nho lam
cho bun cat cia song lang dong lai trong hod
chira. Do bun cat dugc giit lai trong long hd
dan dén mat can bang bun cat & doan song ha
du. Su mét can bang giita kha ning tai cat cia
dong nudc (S, voi luong chuyén cat thuc té
cia dong song ha luu Sy, voi S; luén lén hon
So (Se>Sp). Vi thé dong chay ludn déi bun cat

Nguoi phan bién: PGS.TS. Nguyén NgocQuynh
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nnk, 2005.

Nghién ciru nay tép trung vao du bao bién
dong long song & ha luu véi thay d6i dau vao
cia dong chdy va bun cat qua cac dép thuy
dién thuong nguén hé théng song Ma tinh
Thanh Hoéa. Muc tiéu cta nghién ctru gdm:

(1) Xac dinh xu huéng bién dbi long din theo
khong gian va thoi gian trude va sau khi xay
dung dap, trong tam la bién ddi ché do thuy
van va bun cat, dan d&én sy thay ddi vat liéu
day, do cao day, do ronglong dan.

(2) St dung md hinh toan dé du doan bién d6i
long dan trong turong lai (5, 10 va 20 nim sau)
va dic biét 1a mirc ha thp day long song

Vé tinh hinh bién d6i ché do thuy van va bun
cat trén hé thong song M tir khi cac hd chtra
van hanh da duogc thdo luan trong nghién ctru
cia Nguyén Thanh Hung va nnk, 2015. Bai
bao nay tiép tuc phan tich va du bao do ha
thap long dan day song M4 va cac diéu kién
thuy luc khac lién quan do anh huong cua cac
thuy dién thuong ngudn.

2. TAI LIEU VA PHUONG PHAP NGHIEN
cUU

2.1. Giéi thi¢u luu vue séng Ma va cac cong
trinh thiiy dién thuwong ngudn

Hé thong song M4 gom dong chinh 1a séng M a
va 2 phu luu 16n 1a sé6ng Chu, song Buoi. HE
théng song ndy c6 tong chiéu dai 1a 881 km,
téng dién tich luu vuc 1a 39.756 km?, trong d6
¢6 17.520 km? nam trong lanh tho Viét Nam.
Céc phu luu 16n cua song Ma la song Chu,
song Buoi, song Cau Chay déu hop Iuu véi
séng M4 trén dia phan Thanh Héa. Hé thong
song M4 d6 ra vinh Bac B9 theo 3 nhanh song
chinh: song Ma (nhéanh chinh phia Nam) va
song Lén (nhanh chinh phia Bic) va nhéanh
nho la song Lach Truong.

Cic hé thiity dién trén luu vue song M

Quy hoach bac thang thuy dién trén luu wuc
song Ma c6 7 cong trinh thuy dién loi dung

tong hop trén dong chinh song Ma va 2 cong
trinh trén song Chu (theo Quyét dinh sb
2383/QP-BCT nam 2008 va Quyét dinh sd
1588/QDb-TTy).

Tuy nhién cho d&én nay mdi chi c6 4 ho thiy dién
tham gia diéu tiét: thiy di¢n Cira Bat va Huia Na
trén song Chu, thiy dién Ba Thudc 1 va Ba
Thudc 2 trén song M4, trong d6 chu yéu 1a thuy
dién Hua Na va thuy dién Cira Pat (hoan thanh
va di vao van hanh tir nam 2010), cac thuy dién
B4 Thudc 1 va Ba Thude 2 1a cac thuy dién cot
nudc thap, hd chira ¢6 dung tich nho dan dén
dong chay duoc thao qua ddp gan nhu toan bd.
Thuy dién Trung Son 1a cong trinh thiy dién lon
da duoc chan dong thi cong tir nam 2011 va
dang trong qué trinh hoan thién.

PRl . RAN BX) B THONO NO CHUA TREN SONG MA, 8ONG CHD
Y Ir:ilu*';\-!\f.. (H»‘I\nh Trusg
- - b
N IH'rPl \a Ty __N"-.‘_-\ [IIELY 1LY N
Moy 1 Ko Hudd Tav . W*E

J i fh N By

I . H

X

e : " 130 v \"‘—‘, -

[ : COTTL Aur Mol T r Y TSR

! » -

e ||a|5.:n-1 » .-M'\ ey

- PR st
[\\ L gk &_,—-.\ i \ A
e . i G, . "~
\\\_ . Conday | - )
4\\. [T 4 : o ‘\-H
r . . . FR T
A | L R L :
. - . Ay e
GHI CHIY . ; \\ e
e g ',". HBayummy @ e -

.o el = B ". - R
| — __\Bu.n-mmw” '1‘,_“,.;, P
1] -
T MarE e K Ly

B (ke b i e

s .2m 1 Ll ey (v
!
o Ly o m v g i 4

b '\

Hinh 1. So dé cdc hé chiva va tram thity
vantrén hé thong song Ma

Diic diém long dén ha du song Ma

Long dan ha du hé théng séng Mi tir sau
thiy dién Ctra Pat va B4 Thudc bién doi rat
phuec tap:

- Séng Mi tir Ba Thudc dén cira bién dai
khoang 94 km, duoc chia thanh 4 phan doan:

+ DPoan tir Ba Thuéc dén Cam Thuy: song
chay giita hai bén 1a ndii cao, longsong dbc co
nhiéu bai can va cudi soi.

+ Poan tir Cam Thuy dén nhap luu song Buoi
song dd bat dau co dé, long song cong gip &
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nhi€u vi tri, c6 nhi€u bai can va chu yéu la soi
lan cét tho.

+ Poan tr nhdp luvu song Budi dén nga ba
Bong long song chu yéu la cat tho lan soi.

+ Doan tir ngd ba Bong xudi vé ha luu Iong
soéng chu yéu 1a cat hat trung va min, khu vuc
gan cira song c6 1an bun.

- Song Chu tir Ctra Pat dén Giang dai khoang
80km, trén tuyén séng c6 nhidu ghénh can co
cdu tao 1a d4 gdc hodc da cudi kich thudc 16n,
duoc chia thanh 3 phan doan:

+ Poan tir Clra Pat dén dép dang Bai Thuong
¢6 5 ghénh can, song chay giira hai bén 1a ddi
nui thap, long séng chii yéu 1a da cudi kich
thude 16n va da gbc.

+ DPoan tur ha luu d&p Bai Thugng dén TT. Tho
Xuédn (cdu Hanh Phuc) co 4 ghénh can, song
bit dau c6 dé, long séng chu yéu 1a cudi soi
pha lan cat hat tho.

+ Poan tir TT. Tho Xuan dén ngi ba Giang c6
1 ghénh can, long séng chu yéu 1a s6i nho va
cat hat thd pha 1an cat hat trung va min.

2.2. Phuong phap nghién ciru

Nghién ctru da st dung phuong phap mé hinh
toan dé tinh toan md phong va du bao xu thé
bién dong long dan ha du séng Ma duéi anh
huong cia hé théng hd thuy dién thuong
ngudn.

Lwa chon mé hinh todn

Pé mod phoéng ché @6 thuy lgc, van chuyén bun
cat va bién dong long din ha du songMa dudi
anh huéng ciia hé théng hd chira thuong nguon,
nghién ctru nay da st dung mé hinh MIKE 11
voi md dun ST d€ du bdo mirc do x6i 16, boi
ling 1ong dan ha du hé thong songM .

Thiét lgp mé hinh MIKE11

Mang song dua vao tinh toan thuy luc bao
gdm toan bd dong chinh va cac phu luu chinh
cua vung trung, ha du trong luu vuc song M a,
€161 han pham vi cy thé nhu sau:
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= Bién trén- Bien luvu lwong

- Song Chu: Q ~t tai Cua Dat;

- SongMa: Q ~t tai Cam Thuy;

- Song Budi: Q ~t tai Thach Lam;
- S6ng Am: Q ~t tai Lang Chénh.

» Cac bién nhdp luu khu gitta

- Nhép lvu song Buoi: 6 nhap luu;

- Nhap luu songMa: 3 nhép luu;

- Nhép luu song Chu: 3 nhép luu.

= Cdc cong trinh ldy nwde

- Céc cdng, tram bom trén hé théng song

e Bién duwdi- Bién muc nwoc:

- SonglLach Truong H ~t ctra Lach Truong
- SongLeén: H ~t tai cra Lach Sung;
SongMa: H ~ t tai cira H6i (Hoang Tan).

v_ThachLam

Hinh 2. So do mé hinh thiy hec hé théng séng Ma

* Bién bun cat

Puoc thiét lap déng bd tai cac vi tri bién thuy
luc, st dung 2 dang bién: van chuyén bun cat
(Sediment transport) cho cac bién co tai liéu
thuc do tai Cam Thuy va Cira Dat (bun cat tai
Ctra Dat léy sb liéu tai Xuan Khéanh) va bién
can bang bun cat (Sediment Supply) cho cac
bién con lai khong co tai liéu thuc do.
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Tai liéu phuc vu nghién ciru

Tai lieu dia hinh

S6 lidu dia hinh trong nghién ctru gdm 377
mit cat ngang hé théng séngCéc sb liéu nay
do Cuc Quan ly dé diéu va Phong chong Iut
bdo do dac trong cac nam tir 2008-2013. SH
luong mat cit cu thé cho mdi song nhu sau: s.
M3 91 mit cét, s. Budi 46 mit cat, s. Chu 60
mit cit, s. Lén 75 mit cét, kénh De 16 mat cit,
s. Lach Truong 39 mat cét, s. Goong 5 mat cit.
Tai liéu bun cat, dia chatlong song

- Bun cét: str dung cac s6 liéu bun cat lo ling
thue do tai mot s6 diém trén hé théng songMa
trong mia lii thang 10/2014 dé hiéu chinh va
sb liéu do trong mua kiét thang 5/2014. Kiém
dinh mé hinh van chuyén bun cat da udc tinh
lrong bun cat di ¢y day bang 20% lwong bun
cat lo ling (tr kinh nghiém cua cac nghién
ctru dd cong bo).

- Dia chit long song: st dungsé liéu thuc do
duong kinh hat cat day trung binh D5, (Global)
cho cd mang song 1a 0,2 mm, cuc by cac doan
song chi tiét 1ay tir s6 liéu thuc do miu bun cat
day; chiéu day 16p day song co thé x6i xic
dinh theo sb liéu cac hd khoan dia chit long
song (58 hd khoan doc hé théng song Ma tir
thuong ngudn vé ha du véi khoang cach 3-
5km/hé khoan, sdu 3-5m tai day song).

Tai li¢u thiy van

- Tai lidu luu lugng (Q), muc nude (H) thuc
do mua ki¢t vao thang 5/2014 va tai liu Q, H
cta tran 1d lich st 10/2007 dwoc dung déhiéu
chinh mo hinh thuy luc.

- Tailiéu Q, H thuc do mua lii 10/2014 va tai
licu Q, H trung binh ngay tir 2008-2012 dugc
dung dé kiém dinh mé hinh thay luc.

Phén tich, xwr ly tai liéu phuc vu tinh todn
bién donglong din ha du séng M

Tai li€éu dong chay

Nghién cuu da st dung phuong phap nam dai
biéu thiy van dé tinh Iru lwong dong chay ha

du hé thong séng M 4.
+ Luu luong tai Ctra Bat song Chu

Xac dinh nam thuy van dai biéu tir chudi s
licu luu luwong trung binh ngay trong 32 nam
(1981-2013) tai tram Cura Dat. Ké& qua phan
tich da chon duoc nam thuy van dai biéu la
nam 2000-2001 (to 07/2000-06/2001) vi nam
nay c6 luu lugng trung binh nam Q=130m3/s
xap xi lyu lwgng trung binh nhiéu nam,twong
rng v6i tan sudt khoang 50% trén duodng tan
suét Iy luan.

+ Luu lrong tai CAm Thuy song M a

Twong tu nhu phan tich ¢ trén ddi voi song Chu,
song M4 co tram thiy van Cam Thiy c6 tai liéu
lru Iwong tir nam 1959-1976, 19952013, Két
qué phan tich lya chon nam thiy van 2000-2001
(tir 07/2000-06/2001) 1a nam dai biéu vi ¢6 luu
luong trung binh nim Q = 417m’/s s si lru
lrong trung binh nhiéu nam va Iuu rong nay cd
tan suét 13p lai khoang 50% (hinh 3).

+ Luu hrong cac nhap hru va ldy mréc trén hé thong

- Luu luong cac nhdp luu khu gilra va céc
nhanh séng duoc dwoc ldy twong Gng theo
nam dai biéu 2000-2001. Do khéng c6 sb lidu
thuc do nén cac gid tri luu luong nhap luu
dugc tinh todn tr mdé hinh mua- dong chdy
MIKE NAM di dugc hiéu chinh kiém dinh
dam bao do phu hop tét.

- Luu luong lay nudc trén hé thong: tongsb 21
cum cong trinh léy nuoc la cac tram bom, clra
liy nudc duoc dua vao md hinh tinh toan dudi
dang ngudén diém. Luu lwong ldy nude duoc
tinh cho thoi diém hién tai va tinh theo phuong
an phat trién kinh té xa hoi ctia luu vuc dén
nam 2020.

+ Muc nuoc bién dudi tai cac clra soOng: st
dung sb liéu muc nude g0 thuc do tai tram
Hoang Tan nim dai biéu 1a 2000-2001; cac
ctra séng khac tinh tr mo hinh 2 chiéu toan
bién Pong.

Tai liéu vé thdc, gh énh, da go”'c
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T ké& qua diéu tra khao sat thyc dia da xac
dinh duoc cac ghénh, thac trén hé théng séng
M3. Pic biét trén tuyén song Chu doan tir Cira
Pat dén thuong luu dép Bai Thuong, long
song o day chu yéu 1a da gdc, long song doan
nay khong cé khd ndng xdy ra x61 va duoc
mac dinh 1a gia tri x61 toi han.

Tinh toan lwong bun cat ra khéi hd chira
thao xuéng ha du

Dé tinh toan du bao bién dong long dan hé
théng séng trong twong lai do anh huéng cua
hd thurong ngudn, nghién ciru da xac dinh nim
bun cat dién hinh va hé sd xa bun cat ra khoi

Liru lrgmg nim dai biéu tai Cira Dat va CAm Thily

(nim 2000-2001)
1200 ,
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Hinh 3. Luu lwong nam thuy van dai biéu tai
Cam Thity va Cira Pat

+ Xac dinh Ivu lvong bun cat xudng ha du:

Ty 1¢ bun cat xa tir hd xudng ha du/giir lai hd
duoc x4c dinh theo phuong phdp Brown
(Brown, 1944). Phuong phép Browntinh hé s
boi ling Te ctia hd theo cong thirc sau:

fem10Oj'l 1 e
LR -
Trong do:
V 1a dungtich hd ¢ murc nude dang cao nhét (m3);

WIa dién tich luu vire cia hd (km?);
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hd, tr d6 tinh duoc luu lwong bun cat xa
xuong ha du.

+ Xac dinh ndm dién hinh bun cat:

S6 liéu thue do bun cat trung binh ngy trén
song M chi c6 tai Cam Thily giai doan 1959-
1976, 2004-2009 va trén song Chu chi co tai
Xuan Khanh giai doan 1965-1981. T chudi s6
liéu bun cat trung binh ngay tai hai tram da xac
dinh dwoc ndm dai biéu bun cat tai Cam Thuy
la nam 2009 va tai Xuan Khanh la nam 1975
gin v6i gia tri trung binh nhiéu nam tir chudi
s6 liéu do dac (hinh 4).

Ham heoug ban cat ler limg ndn dal

bién fram Xoin Klsiohvi CamThuy
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Hinh 4. Ham lwong bun cat lo lirng nam dai
biéu tai Cam Thity va Xudn Khanh

klahésb phu thude vao dac trung kich thude hat
bun cét tai hd. D6i véi mdi ho, k thuong duoc xac
dinh bang thyc nghiém trén co so cac chudi s6
liéu quan trac. Hé s6 k dao dong tir 0.046 dén 1.0,
tang dantheo d6 thd cia bin cét tai ho.

Ké quaxac dinh duogc hésb k trongphurongphap
Brown d6i véi ho Trung Son 1a 0.18 va hd Hua
Na 13 0046 bang phrong phip md phong su
dung mé hinh SWAT (HaNgoc Hién, 2014). HO
Cua bat 1a bac thang dudi cua ho Hua Na, dong
chay bun cat dén ho chuyéu latir hd Hia Na gdm
cac hat min lo lirng vi vy o thé gia thié& dong
chay bun cét di qua hd Cira Pat va hd HiaNa 1a
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nhu nhau. Trén co sé phan tram bin cét (Te) bi
gitt lai hd, phan tram hrong bun cat ra khoi hé
thdng ho trén cac tuy én song dugc tinh ra va trinh
bay trén Bang 1.

Bang 1. Ty 1¢ bun cat xa xudng ha du tir hd
Ciura Dat (s.Chu) va Trung Son (s.Ma)

Thoi g‘ian van Ctra Dat Trung Son
hanh h6 (nam) (%) (%)
1 10.53 9.61
5 10.59 9.84
10 10.65 10.15
15 10.72 10.49
20 10.80 10.84
50 11.24 13.59

3. KET QUA VA THAO LUAN
3.1. Két qua hiéu chinh, kiém dinh mé hinh
MIKE11

Két qua tinh toan hiéu chinh mé hinh MIKE11
véi s6 lidu thyc do trong mua I thang 10/2014
tai 7 tram trén toan hé théng, kiém dinh vé&i s6
lidu tran 1di lich st ndm 2007 va véi chudi s6
liéu trung binh ngay 2008-2012 cho thdy gia
tri myc nudc dinh [ va duong qua trinh It
tinh toan kha phu hop vdéi gid tri thuc do.
Chénh léch myc nudc gitta tinh toan va thuc
do ¢ cac tram dao dong trong khoang 20 cm
(hinh 5, hinh 6). Chi sé danh gia sai s6 NASH
tai cac diém so sanh déu cho két qua tét (Bang
2, Bang 3). Nhu vay b thong sb str dung trong
mod hinh 1a phu hop, c6 du do tin cay dé sur
dung mé hinh vao tinh todn md phdéng dong
voi cac kich ban.

Bang 2. Két qua hiéu chinh mé hinh véi dot do 10-15/5/2014

y Tri s6 dinh 8 .
o Yéutd | Don . risodinh | Chénh | o\ o6
Vi tri tram do . Song Thuc Tinh léch
do Vi ; ’ Nash
do toan dinh
Ngi ba s.Buoi- s.Ma H m Ma 2.50 2.45 0.05 0.64
Ngi ba s.Chu- s.Ma H m Ma 1.21 1.10 0.11 0.90
CuasongMa H m Ma 1.07 0.92 0.15 0.97
Ngi ba s.Buoi- s.Ma Q m’/s Ma 124 105 19.8 0.92
Nga ba s.Chu- s.Ma Q m’/s Chu 263 360 96.7 0.81
Song Budi vao song M a Q m'/s Buoi 46.4 47.2 0.75 0.99
Cua song Lach Truong Q m'/s L.Truong 311 366 54.0 0.68
Bang 3.Két qua kiém dinh mé hinh véi tran li lich sir 10/2007
Vi tri t d S5 Muc nudc Muc nuoc Sai s6 dinh Chi sb
Hirl tram 4o " | thycdo (m) | tinhtoan (m) | i (%) Nash
Cam Thuy Ma 21.87 21.60 1.2 0.98
Ly Nhéan Ma 13.24 13.54 2.2 0.98
Béi Thugng Chu 20.64 20.80 0.8 0.96
Giang Ma 7.28 7.60 4.3 0.71
Cu Thon Lén 5.65 5.86 3.5 0.98
Kim Téan Buoi 14.25 14.46 1.4 0.90
Xuan Khanh Chu 12.61 12.90 2.2 0.90
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Hinh 5. Két qua hiéu chinh mé
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Hinh 6. Két qud kiém dinh mé hinh véi chudi s liéu trung binh ngay 2008-2012

3.2. Hiéu chinh kiém dinh mé hinh
MIKE11S T

Hiéu chinh moé hinh:

Nghién ctru da tinh toan thir nghiém céc dang
cong thirctinh van chuyén bun cét gdm cac cong
thirc tinh bun cét tong cong, tinh riéng vén
chuyén bun cét day vatinh riéng bun cat lo lirng.
Péi v6i cong thirctinh van chuyén tong cong da
thir nghiém cac cong thic cua: Engelund-
Hansen, Ackers-White, Smart & Jaeggi. béi voi
cac cong thirc tinh van chuyén bun cét lo krng va
day riéng biét da thor nghi¢m cac cong thirc:
Engelund-Fredsoe, Van Rijn, Meyer-Peter va
Muller cho bun cat day; Engelund-Fredsoe, Van
Rijn, Ashida va Michiue cho bun cé lo lung
Dua trén so sanh duong quan hé luu luong
nudc- bun cat (Q-Qs) cling nhu do 1éch cua gia

TAP

tri luu lwong bun cét tinh toan va gia trithuc do
tai tram SC2 trén song Chu va SM2 trén song
M3 dé tim ra ham mo phong tét nhét. Nghién
cru di st dung cac chi tiéu danh gia sai sb:
RMSE (Root mean square error-Sai sd quin
phuong) va RRMSE (Relative Root Mean
Squared Error-sai s6 quan phwong twong ddi) dé
so sanh va danh gia sai s6 cia cac ham van
chuyén bun cit dé lya chon odng thirc phu hop
cho Ivu vuc nghién ctru (bang 4). Gid tri cua chi
s6 RMSE cang tién gan vé 0 thi d6 chinh xac
cua ham van chuyén cang lon, trong khi do gia
tri cia ham RRM SE (%) cang nh¢ thi d9 tin cay
cua mo hinh cang cao.

Cong thtre tinh cac chi so:
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Trong dé: Yi: gia tri tinh toan tai thoi diém i;
Xi la ga tri thyc do tai thoi diém 1,

N: Tong gia tri so sanh, Xtb: gid tri thuc do
trung binh

Bang 4. Két qua tinh toan mirc d sai s6 theo hai chi titu RMSE vaA RRMSE

TT | Ham van chuyén RMSE | RRMSE | TT | Ham vin chuyén | RMSE | RRMSE
1 | Bin cdt tong cong 3 Bun catday
Acker va White 0.003 0.18 Engelund va Fredsoe 0.0026 0.2016
Engelund va Hansen 0.171 10355 Van Rijn 0.0029 0.2286
Smart va Jaeggi 0.004 0.264 Meyer Peter and 0.0018 0.1402
2 | Bun cat lo ling Muller
Engelund va Fredsoe 0.2152 169767 Sato-kiawa & Asida 0.0023 0.1836
Van Rijn 0.0024| 0.1863 Asida & Micchiue 0.0028 0.2234
Lafle-Kahn‘ske . 0.0029| 0.2325 As1d‘a, Takahashi 0.0022 0.1766
Asida & Micchiue 0.0028 0.2234 &Mizuyama

Tram SC2 (ngd ba song Chu - sdng Am)

36

y= 0.747e0 621

34
R? =0.861

32

28
26
24
22

Qs-QTd Qs-QTT Exp on.(QS-QTH) Expon.(Qs-QTT)

Logaritluulwgng b un cat - log(Qs)

18

1.5 1.7 19 21 2.3 2.5 27

Logaritlwulwong nuéc- log(Q)
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255 2.€

Hinh 7. P6 thi dang logarit biéu dién dwong quan hé Q-Os tai vi tri SC2, SM2

Ké& quatinh toan hiéu chinh v6i s6 lidu tir 12/10 -
17/10/2014 cho théy ké qua chi ticu RMSE va
RRM SE ciia cong thirc van chuyén bun cat day
Mayer Peter & Muler va odng thirc van chuyén
bun ¢t lo ling Van Rijn cho ké& quatét nhit trong
cac congthire ctia md hinh khi kiém nghiém véi sé
liéu thuc do trén songMa va song Chu (hinh 7).
Céc cong thire ndy ciing da duwgc nhiéu tac gia sir
dung trong cac nghién ciru cho cac luu vuc song
khac twong ty & Viét Nam (Nguyén Kién Diing,
Cao Phong Nha, 2013). Do d6 nghién cru da lya
chon cong thirc ndy dé kiém dinh.

- Kiém dinh mé hinh:

Sau khi hi¢u chinh tim dwgc bo théng sé mo hinh va
cdng thire van chuyén bin cit pht hop véi s6 liéu do

dac nhit 1a cong thirc Mayer Peter & Muler va Van
Rijn, tién hanh kiém dinh lai mé hinh véi s liéu do
dac ttr ngay 10/5 - 15/52014. Ké& qua kiém dinh tai
tram SC2 va SM2 dugctrinhbay nhu Hinh 8.

Két qua kiém dinh cho thy gia tri hé sb tuong
quan cia luu lwong nudc va luu lugng vén
chuyén bun cat kha tét d6i voi tram SM2 trén
séng M4 va chua tot dbi voi tram SC2 trén
song Chu. Vi sb liéu do dac han ché nén khon g
c6 diéu kién dé kiém dinh thém, do d6 ¢ dung
bd thong sé va cong thire van chuyén bun cat
da dwoc hiéu chinh va kiém dinh ¢6 d6 tin cay
& murc ch ép nhéan duoc dé sir dun g dé tinh toan
du bao van chuyén bun cat va dién bién long
dan song Chu, song M.

8 TAP CHI KHOA HOC VA CONG NGHE THUY LGOI SO 30 - 2015
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Tram SM2 (nga ba séng M3 - séng B wéi)
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Logaritluu krongbun cat -Log(Qs)
&

RZ= (7249
2
1,5
Q-Qs_TH QQs TT. Linear (Q-Qs_TH) Expon. (Q-Qs_TT)
1
16 1,7 18 19 2 2,1 2,2

Logarit luu lwgng nwéc- Lo g(Q)

Hinh 8. Do thi dang logarit biéu dién dwong quan hé Q-Qs tai vi tri SC2, SM2

3.3. Két qua mé phong duw bio bién dong
long din ha du séng Ma

Tién hanh tinh todn dw béo bién dong long dan hé
th@ng song Ma str dung md hinh da dugc hiéu chinh,
kiém dinh cho giai doan 5, 10 va 20 nam tir khi van

BENBONG LONE DEN HA Dbl SONG CHU SAL KK VAN HARH HO EHIPA

+ ——Leehsla Kingsing bon gy
s @ S ARG SO0G 30 AT

Ca 48 i ]

Khedng coch nr Cira D [y

Hinh 9. Bién déng long din séng Chu
sau 5 nam vdn hanh hé chira

hanh hé chira. Ké& qua tinh bién dong longdan song
Chu sau 5nam va 20nam dugctrinh bay ¢ Hinh 9,
Hinh 10, gi4 trj tinh toan chi tié& cho & Bang 5.
Tuong ty ké& qua dur bao bién dong long dan song
Madugc cho ¢ hinh 11,Hinh 12 va Bangé.

BEN BONG LONG DAN HA DU 3OKG CHU AL KHI VAN HANH HB SHUMA

—— LacheBu kg 3 ban i
P e G M WO = TR T
. \ :

e Wi Tho Mink ; ;
[ E T R PE R 1 T T T
Kkt st B Gt DL ]

Hinh 10. Bién dong long dan séng Chu
sau 20 nam vdn hanh ho chira

Bang 5. Mirc d ha thap long din l1ong song Chu tir dip Bai Thuong téi ngi ba Giang

Khoang Ha thap long dan Az theo thoi gian kétur
Vi tri cach tu dap khiho chira van hanh (m)

(m) Sau5 ndam | Sau 10 nim Sau 20 ndm
Ha luu dap Bai Thuong 19217 -2.05 -2.55 -3.10
Céng-TB Tho Lam (K5 hiru Chu) 28910 -041 -0.55 -0.72
Ké Xuan Tin 38,310 -045 -0.64 -0.88
Quan Binh- x4 Hanh Phiic (K20.5 hitu Chu) 44850 -045 -0.60 -0.68
Ké Cang Ha 52,730 -049 -037 -042
Ké Cam Van 58,120 -1.03 -0.76 -0.64
Pdng Chi- xa Thiéu Minh (K34.8 hitu Chu) 60,250 -1.01 -1.08 -095
Ké Quy Xa 65,540 -046 -056 -0.53
Céng TB. Tudi xa Thiéu Nguyén 70,230 -0.54 -0.67 -021

TAP CHIi KHOA HOC VA CONG NGHE THUY LGOI SO 30 - 2015 9
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Bang 6. Mirc d) ha thip long din 1ong song Mi tir Cam Thily dén cira bién

Khoéng cach | Ha thap long din Az theo thoi gian kétir khi
Vi tri tir Cam T huy hd chira van hanh (m)
(km) Sau 5 ndm Sau 10 ndm Sau 20 ndm
Pai Pong- Cam Son (Cam T huy) 1,44 -2.69 -3.06 -3.50
Cam Thanh- xd Cam Van 13,22 -132 -1.62 221
Cbng-TB Nam séng M3 37,28 -0.85 -0.87 -0.88
Tram bom Thiéu T hinh 65,55 -0.76 -0.75 -097
Khu vycngd ba Giang 68,24 -0.38 -0.88 -0.67
Ké Ham Réng 75,60 -0.64 -1.15 -093
K¢ Quang Phu 86,41 -043 -091 -0.66
K¢ Quang Chau 87,89 -0.12 -0.70 -043
BIENBONG LOHG DAHHA DU 30HG MA SA1 KHI VAN HAKH HO CHM BIEHDbHGLCIIJGMH&M@HGMSMKHIUMMHOCHU& .
——Lach s g sig b —— Lachsin ling sting ban gl

-2 ____-._._.__E!T_]:uﬂ ---------------------------- Lachsi kg sing <au 3ném
N

Caodd d8y (m)

8

1 1000 00 L) 400 0 2]

Khodngcach tr Cim Thi i

e W 3000

Hinh 11. Bién déng long dan séng Ma sau 5
nam vdn hanh hé chira

Tién hanh phén tich qua trinh dién bién long
dan theo thoi gian tai mot sd vi tri trén hé
théng song Ma: ha lwu dap Béai Thuong trén
song Chu va tai Cam Thuy trén song Ma. Két
qua thiy ring qua trinh x6i manh sdy ra ¢
nhirng ndm dau va sau 20 nim qua trinh x6i co
ban 6n dinh (hinh 13, hinh 14) véi mac ha
thap long song khoang Im & ha luu dap Bai
Thuong va 2.5 m & Cam Thuy.

Nhan xét:

Qua trinh dién bién x6i phd bién thé hién kha
1& & khu vuc ha du cac ho thuy dién. Nhu da
phan tich & phan trén, do cac ho chira giir lai
phan 16n lwong bun cat trong ho, gay thiéu hut

10

Can a5 aky (m)

- - -Lack 341 léng sdng sy X ném -

i
Khesieg edeh tie Cm Thiy jmj

Ao L] L]

Hinh 12. Bién déng long dan séng Ma sau 20
nam van hanh hé chira

va mat can bang bun cat ha du. Long dan bi
x61 manh & ving gin dap va lan truyén xudng
ha du. Xu thé cang xuoi vé phia ha du mac do
x61 1ong dan cang giam dan. Do cu tao long
dan co nhidu ghénh can, nhéit 1a trén tuyén
séng Chu nén xu thé x6i long din & ha du
khong thuan nhét: c6 doan x6i nhiéu, co6 doan
x6i it, co thoi ky bdi va x6i xen k&, tham chi &
khu vic ¢6 ghénh thac hodc da gdc, long dan
s€ khong b1 x41.

Trén song Chu, doan tur hd Cua Pat dén dap
Bai thuong (doan nay chwa co hé théng dé
diéu) do 1ong sdng cod nhidu da gdc va cudi soi
I6n nén doan nay chi bi x6i han ché hoic

TAP CHI KHOA HOC VA CONG NGHE THUY LGOI SO 30 - 2015



khong x6i. X6i chi xuat hién tir ha du dap Bai
thuong vé xudi. Két qua tinh toan dy béo cho
thay long song c6 xu thé bi x6i manh khu vuc
ngay sau dap Bai Thuong khoang 2-3km véi
mirc d ha thip 1ong dan khoang 2-3m, sy ha
thap sy ra manh & 5 nam du voi mirc 2m va
15 ndm sau mdi ha thém 1m; khu vuc ha luvu
mirc d ha thap long dan giam, phd bién trong
khoang 0.5-1.0m. Mot s6 khu vuc c6 muc do
boi/x6i 16n nhu: sau dap Bai Thuong x6i 2-
3m, ké Tho Nguyén bdi 1.2-1.3m, ké Cam Van
x6i 0.8-1.1m, ké Tan Binh boi 0.8-1.0m, ké

Bién djng cao a9 day song Chu ta ha hru dip B Thuong
sau khi b thing hd vin hanh

“
% i -s<Lily
ol % .
A N : :
H 8 H H
Ful o e
£ i AN
£ i S
L e N
g H i..“‘~~--
U H -.“?*b'--“
3 -
35

012345 678 910111208 1415161718192

Thoigian(wim)

Hinh 13. D bdo bién dong cao dé ddy séng
Chu tai ha lvu dap Bai Thwong theo thoi gian

3.4. Két qua tinh d§ ha thip muc nuéc va
thay d6i duong quan h¢ Q-H

Tur két qua tinh toan dién bién va do ha thip
10ng dan, tién hanh tinh toan sy thay d6i quan
hé Ivu lwong — muc nude (Q-H) tai mot sb
diém trén hé thong song Két qua tinh toan
quan hé Q-H tai Cam Thuy trén song Ma va
khu vyc ké Cam Van (gin Xudn Khanh) trén
song Chu sau 5, 10 va 20 nam duoc trinh bay
0 hinh 15 va hinh 16.

Nhu véy, x6i phd bién ¢ ha du cac hd chira,
dac bi¢t 1a khu vuc thuong luu l1am long song
bi ha théap, tir 46 din téi dudong myc nuée &

EELGIT M CONG NGHE
Pong Chi x6i 1.0-1.1m,

Trén tuyén song M4, két qua tinh toan du béo
cho thdy long song c6 xu thé bi ha thap manh
khu vyc tir TT. Cam Thiy dén Cam Ngoc
(khoang 5km) vé1 mic do tu 1.5-3.5m; khu
vuc ha luu mirc d6 ha thap giam hon, pho bién
trong khoang 0.5-1.0m. Mot s6 khu wuc co
mirc d6 bodi/x6i 16n nhu: khu vuc TT. Cam
Thily dén Cam Ngoc ha thap khoang 1.5-3.5m,
khu vue Cam Van x6i 1.3-2.2m, cdng Nham
Thén boi 1.5-1.9m, tram bom Thi¢u Thinh x6i
0.7- 1.0m, k¢ Quang Phu x610.5-1.1m.

Bit g ca0 d) day song M tai Cim Thiry
saukhi héthong ho von hinh

Cao trinh day (m)

1234567 89100 12B1415161718192
Thirigian (sim)

Hinh 14. Du bado bién dong cao do day song

Ma tai Cam Thuy theo thoi gian

nhirng khu vuc ndy ciing bi ha thip kéo theo 1a
su thay d6i quan hé Q-H tuong tng.

Trén tuyén song Chu, tai khu vuc ke Cam Van
cach Cua Dat khoang 58 km, sau 5 ndm van
hanh hd chira myuc nuwéc ha thip khoang 1m so
voi trude khi ¢6 hd, sau 10 nadm muc nude ha
thap thém khoang 0.75m va sau 20 nim muyc
nudéc ha thip thém khoang 0.65m.

Trén tuyén song M4, tai khu vuc Caim Thuy,
sau 5 nam van hanh ho chira muc nude ha thap
khoang 2.70m so v&i ban déu, sau 10 nam muc
nudc ha thép to1 3.05m va sau 20 nam muc
nudce ha thap téi 3.50m.

TAP CHIi KHOA HOC VA CONG NGHE THUY LGOI SO 30 - 2015 1
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Hinh 15. Biéen déng quan hé O-H tai Cam Thily (song  Hinh 16, Bién dong quan hé Q-H taike Cam Vén (song

Ma) sau 5, 10 va 20 ndm vin hanh ho tity dién

4. KET LUAN

Két qua nghién ctru tinh toan cho thay xu thé
bién dong theo hudng ha thap long dan ha du
cac hd thay dién trén hé thong séng M i trong
twong lai tuong dbi 16n, ha thap 16n nhat téi
3.5m va trung binh tur 2-3m, tuy nhién cling cé
1 s6 diém bi bdi. Hién tuong x6i phd bién s&
cO nguy co s€ gay sat 16 bo song va cac cong
trinh bao vé€ bod song trén dién rong ¢ dong
chinh song M a va song Chu.

Céc cong trinh ldy nudc, cac cong trinh giao
thong trén tuyén song M4, song Chu s& chiu
anh huong ciia sy diéu tiét cac thuy dién va
céc tac dong do xo6i phd bién giy ra. Véi xu
thé chung 1a long dan bi x6i, ha thap 1a chu
yéu, va kéo theo ha thip muc nuéc, do d6 cac
cong trinh ldy nude co nguy co bi treo khong
léy duoc nude. Cac tram bom bi treo s€ anh
huong téi kha ning ldy nudc, nén can phai co
cac giai phap dé chu dong ngudn nudc phuc vu
tudi cho néng nghiép ciing nhu nhu cau cac
nganh khac. Sy ha thép muc nudc trén hé
théng nhiéu hon so voi viéc hd chua ting
luong xa vao mua ki¢t nén viéc ngoai cac giai
phép didu chinh ché d¢ van hanh hd vin can
tol cac giai phdp khac nhu cac tram bom da

Chu) sau 5, 10 va 20 néim vén hanh hd duiy dién

chién, cac cong trinh dang nudc... Ciing can
chi1 y rang, co mot s6 doan séng phia ha lwu co
1ong dan bi bdi nén c6 nguy co bi boi lap giam
kha nang ldy nudc vao hé thong va ciing c6 thé
can giai phap nao vét.

Toém lai, sau khi xdy dung hd thuy dién &
thuong ngudn, do thay d6i ché d6 thiy dong
Iwc dong chay, khu vuc ha du hé thong song
Mi trong nhitng nam téi s& ddi mat véi cac
tinh thé nguy hiém méi nhu: x6i lan truyén do
nudc trong, x0i 1¢ tai cac vung hop luu, ha
thdp muc nudc, bién doi dong chay va hinh
thai ving cira song ven bién... Cac cong trinh
doc theo tuyén song nhu dé diéu, ke, tram
bom, cong lay nudc, cira ldy nudc, cau qua
song khong thich trng véi diéu kién méi c6 thé
X4y ra cac su ¢d. Do han ché vé s liéu nén két
qua du bao cling chi dung ¢ mirc dinh tinh (du
doan), do d6 can bd tri do dac theo ddi dién
bién, va tiép tuc nghién ctru du béo ciing nhu
xdy dung ké hoach hanh dong dé c6 thé tng
pho va thich Gmg dé giam thiéu cac tac dong
bat loi cia ho thity dién gay ra.

Loi cam on: Cac tac gia cua bai bao xin dugc
cam on PGS.TS Tran Xuén Thai ¢4 cho nhitng
¥ kién dong gop trong qua trinh chinh sira

12 TAP CHI KHOA HOC VA CONG NGHE THUY LGOI SO 30 - 2015
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hoan thién bai bao. Nghién ctru nay nhan dugc  thdng séng Ma va dé xuét giai phap han ché
kinh phi tir ngudn ngin sach nha nudc trong tac dong bat loi nham phat trién bén virng”
viée trién khai dé tai “Nghién ctru danh gia tac  thudc chwong trinh nghién ctru khoa hoc cép
dong cua cac hd chira thuong ngudn dén bién  nha nuéc KC08-32/11-15.

dong 1ong dan ha du, cira song ven bién hé
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