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NGHIEN CUU DU BAO BIEN DONG LONG DAN HA DU HE THONG
SONG MA DO ANH HUONG CUA CAC THUY DPIEN THUO'NG NGUON

PGS.TS. Nguy én Thanh Hang, Vii Pinh Cuong, Nguyen Thu Hnyen
Phong Thi nghiém TDOG vé DLHSB, vien KH Thaiy lgi Viét Nam

Tém t3t: Cdc cong trink hé thuy dién trén thuang ngut;n hé Iho'ng séng Md Idn lupt duoc xdy
dyng da va dung cd dnh huong (6i ha du sau mdt s ndm vin hinh, Hién Immgxm pho bién gy
ha thip Iong ddn hé Ihong song dd xudr hién. Nghxen clm nay trinh bay mit 56 két qua tink todn
d béo dién bién long ddn, xGi phd bién lan truyén xubng ha du va HBién dang quan hé Q-H do s
ha thdp long dén. Két qua tink todn & nghién cieu ndy cé thé st dung dé dé xua{ cd gidi phdp
khde phuc, giam thiéu cdc téc dong bat lgi ciia thiiy dign cho khu viec ha du h¢ thong séng Mé
Tiv kiba: Dién bién long dén, dnk hudng cie hi thiy dign, séng 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 & vesult, channel
chunyges 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 O-H relation due to
lowering process The study resullts 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 ofiydro-electric reservoir, Ma river.

1. DAT VAN PE

Khi xdy dung ddp ngin séng tao hb chira nirée
cho muyc dich thuy dién hozc cip nude s& lam
ché d§ thuy luc, thuy vin va long din cia
thigng va ha luu déip c6 nhimg thay dbi cin
ban. O vimg thuong lwu dip dang s& hinh
thinh mét hb trir nuée lon va duoe didu tiét
theo ché d vén hanh ciia nha may thuy dign.
O do muyc nudc ding cao, dién tich, dung tich
tang 1én va tbe 4o dong chdy giam nhé lam
cho bin cat cia séng Iéng dong lzi trong hd
chira. Do bun cat duge gii lai trong long hd
din dén mét can bang biin cat & doan séng ha
du. Su mét can bing gita kha ndng tai cét ciia
dong nude (S,) voi lwong chuyén cat thye té
cia dong song ha luu S, vai S, tuén Ion hon
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Sp (Si>So). Vi thé dong chay ludn do6i bun cit
$& dao x6i long dfin ha wu dé 1y lai trang thai
cin bling van chuyén bin cat, Ciing vi vy
long dn sdng bi ha thdp. Qua trinh xi long
dfin nhu trén goi 1a x6i phd bién ha du cong
trinh thily dién. X6i phd bién keéo dai theo thii
gian va lan truyén theo khong glan vé phia hg
Iwu cho 16i giai doan én dinh, S& lidu thuc
cho thiy mirc d6 ha thép long séng ti 04-
0.5m & nim d4u thiy dién Tuyén Quang vin
hinh va kéo theo sat, sut 1¢ bd. Mirc 4 x6i
sau long dan & thity dién nay duoc dy dodn t6i
5-7 m sau 10-20 ndm (Nguy&n Ngoc Quynh va
nnk, 2010). Péi v6i nha méy thuy disn Hod
Binh, x6i cye b trong thoi gian dau vén hinh
(khoang 8-9 nim diu) din ra rét ¢ liét 43 inh
huémg rét [én t6i khu vec ha hru sét dap va thi
x3 Hoa Binh. & sau khu vye tiéu niing long
séng di bj x6i sau 16i 12m, c6 chd 15 m
(Nguyén Van Toan, 2000). Hién tuémg x6i phd
bién lan truyén & ha du céc dap thay dién & cic
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sOng trén thé gisi ciing dugc phan tich qua

thng két ¢ nghién ciru ¢va Trin Xuan Thai va
nnk, 2005.

Nghién ciu nay tp trung vao du bio bién
dong long séng & ha lwu véi thay déi diu vao
cua dong chay va bun cat qua céc dap thuy
dién thuong ngudn he théng séng M4 tinh
Thanh Héa. Muc tiéu ciia nghién ctru gbm:

(1) Xac dinh xu huéng bién ddi long din theo
khéng gian va théi gian truée va sau khi xay
dyng dép, trong tim la bién dbi ché do thiy
vin va bon cat, din dén su thay dbi vat ligu
déy, 46 cao day, 46 rdng leng din.

(2) $i dung mo hinh toan d& dy doan bidn ddi
long dén trong tuong lai (5, 10 va 20 nim sau)
va djc biét 14 mirc ha thip ddy long song.

VE tich hinh bién d3i ché d6 thiry van va bin
cat trén hé thdng séng Ma tir khi cac hd chua
vén hanh dd duge thao ludn trong nghién ciru
elia Nguyén Thanh Hing va nok, 2015. Bai
béo nay tiép tuc phdn tich vi du béo d6 ha
thép long din diy sdng Ma va céc didu kién
thity lee khéc lién quan do anh hurdng cta cée
thuy dién thugng ngudn.

2, TAI LIEU VA PHUONG PHAP NGHIEN
clu

2.1. Giéi thiéu luu vie sdng Mi va cac cong
trinh thily di¢n thugng ngudn

He¢ théng séng Ma gbm dong chinh 13 song Ma
va 2 phu luu 1én 13 song Chu, sdng Budi. Hé
thong sdng ny cd tbng chidu dai 1a 881 km,
lcng dién tich 1u'u vue 1a 39.756 km?, trong d6
¢6 17.520 km? ndm trong lanh thd Viét Nam.
Cac phu lru 1ém cita sdng Ma 12 séng Chu,
sdng Buai, sdng Cau Chay déu hop hnu véi
séng Ma trén dia phén Thanh Héa. Hé théng
song Ma 45 ra vinh Béc B¢ theo 3 nhanh song
chinh: song M3 (nhanh chinh phia Nam) va
song Lén (nhinh chinh phia Bée) va nhénh
nho 13 sdng Lach Trudng.

Céc hé thiy dién trén heu vuc séng Ma

KHOA HQC

Quy hoach bic thang thuy dign trén hru vue
song Mi cé 7 cong trinh thuy dién loi dung
tdng hop trén dong chinh séng MA va 2 cong
trinh trén s6ng Chu (theo Quyet dirth so
2383/QD-BCT nim 2008 va Quyét dinh sé
1588/Qb-TTg).

Tuy phién cho dén nay méi chi ¢6 4 1o thity dién
tham gia didu tiét: thiy dién Cira Dat va Hia Na
trén sdng Chu, thuy dién Ba Thudc | va Bi
Thute 2 tréh sdng M4, trong d6 chi yéu 1a thiry
dién Hia Na va thily dién Cira Dat (hoan thinh
va di vao vin hanh tir ndm 2010), céc thuy dién
Ba Thude 1 va Ba Thuéce 2 1a céc thiy di¢n ¢t
nude thép, hd chira ¢6 dung tich nho din dén
déng chay duge théo qua dip gin nhy toan bj.
Thity dién Trung Son 1a cOng trich thiy dién 16n
5 duoe chan dong thi cdng tir nam 2011 va
dang trong qua trinh hean thién.
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Hinh 1. 8o d5 cde h chita va tram thiy
véntrén hé théng séng Ma

Die diém long diin ha du song Mi
Long din ha du h& théng séng M3 tir sau
thily dién Ctra Dat va Ba Thuoc bién 46i rit
phire tap:

Séng Ma tir Ba Thude dén cira bidn dai
khodng 94 km, dugc chia thanh 4 phan doan;
+ Poan tir B4 Thuéc dén Cém Thiy: s0ng

chay giita hai bén 1a nvi cao, 16ng sdng dée c6
nhiéu bai can v cubi séi.
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+ Poan tir Cam Thiy dén nhap hru séng Bum
song da bit diu c6 dé, long song cong gip &
nhiéu vj tri, 6 nhiéu bai can va chi yéu la soi
1an cat thd.

+ Poan tir nhip lwu song Budi dén ngd ba
Béng long song chi yeu 1 cat thé 1an séi.

+ Doan tir nga ba Bong xudi vé ha lru long
song chu yéu 1a cét hat trung va min, khu vue
gdn cira song ¢6 1an bin.

Séng Chu tir Cira Dat dén Giang dai khoang

80km, trén tuyén song c6 nhiéu ghénh can co
céu tao 1a da géc hoic da cudi kich thude 16n,
duoc chia thanh 3 phén doan:
+ Doan tir Cira Dat dén dép ding Bai Thuong
co S x,henh can, séng chay glua hai bén la dbi
nii thp, long song chu yéu la da cudi kich
thude lém va da goc.

+ Doan tir ha luu ddp Béi Thuong dén TT. Tho
Xudn (cau Hanh Phic) c6 4 ghenh can, séng
bit ddu c6 dé, long song chu yéu 1a cudi soéi
pha lan cit hat th.

+ Doan tir TT. Tho Xudn dén ngi ba Giang c6
1 ghénh can, long séng chit yéu 13 si nhé va
cat hat thd pha Iin cat hat trung va min.

2.2. Phuong phip nghién ciru

Nghn:n clru da sir dung phwong phép mé hinh
toan dé tinh todn md phong va du bao xu thé
bién dong long din ha du séng Ma duéi anh
hu'o‘pg cliia hé lhong ho thiy dién thuong
nguon.

Luea chon mi6 hink todn

Dé mo phong ché do thay lye, van chuyén bin
cdt va bién dong long dén ha du séng M3 dudi
anh hutng cita hé thong ho chira thugng ngudn,
nghién ctru ndy da sir dung mé hinh MIKE 11
v6i mé dun ST dé dy bao mirc do xoi 16, bdi
ling long din ha du ha théng sdng Ma.

Thiét Igp mé hinh MIKE] |

Mang song dua vao tinh todn thuy luc bao
gom toan by dong chinh va cac phu lru chinh

cia ving trung, ha du trong T vre séng Ma,
gii han pham vi cu thé nhu sau:

Bién tréen- Exen hew luong

Song Chu: Q ~ t tai Cira Pat;

Séng Ma: Q ~ t tai Cim Thuy;

Song Budi: Q ~t tai Thach Lam;

Song Am: Q ~1 tai Lang Chanh.

Cde bién nhdp lheu khu gia

Nhap luu song Budi: 6 nhap huu;

Nhap luu séng Ma: 3 nhép luy;

Nhap luu séng Chu: 3 nhdp luu,

Cde céng trinh ldy nuée

Cac céng, tram bom trén hé théng sdng.

Bién dwdi- Bién muc nude:

Séng Lach Truémg: H ~ t ctra Lach Trudmg

Song Lén: H ~ t tai cira Lach Sung;
Song Ma: H ~ t tai cira Héi (Hoang Tén).

Hinh 2. So @ mé hinh thiiy liec hé thong song M@

* Bién biin cat

Duge thiét 1ap dbng bo tai cac vi trf bién tnuy
lre, str dung 2 dang bién: vin chuyén bun cét
(Sediment transport) cho cdc bién 6 tai liu
thuc do tai Cam Thity va Cira Dat (bun cat tai
Cira Dat ldy s6 liéu tai Xuan Khinh) va bién
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can bing bin cat (Sediment Supply) cho cac
bién con lai khéng c6 tai ligu thye do.

Tai lidu phuc vy nghién civa

Tai ligu dia hinh

$6 liéu dia hinh trong nghién ciu gom 377
mét cht ngang hé thong song.Céc 6 liéu nay
do Cuc Quin ly dé didu va Phong chéng Iyt
580 do dac trong cac nim tir 2008-2013. $&
luong mat cét cy thé cho mdi séng nhu saw: s.
Ma 91 mit cét, s. Budi 46 mit cit, s. Chu 60
mit cdt, s. Lén 75 mit cit, kénh De 16 mat cit,
s. Lach Trudng 39 mjt cht, s, Goong 5 miit cit.
Tai liéu biin ¢4t dia chitlong séng

Biin cat: sit dung céc 6 liéu bin cat lo ling
thye do tai mdt sb diém 1rén hé thdng song Ma
trong mua 13 thang 10/2014 d¢ hiéu chinh vi
s lidu do trong mua kiét thang 5/2014. Kiém
dinh mé hinh van chuyén bun cat 43 udc tinh
Iwgng bun cat di day day bing 20% luong bin
cit lo ling (tir kinh nghiém cla céc nghién
ciru d4 cdng bé).

Dia chét long séng: sir dungsb lidu thye do
dudmg kinh hat ¢t ddy trung binh Dso (Global)
cho ca mang song la 0.2 mm, cyc bd cdc doan
song chi tiét [y tir 6 ligu thie do mau bin cat
day; chidu day 16p day séng cd thé x6i xac
dinh theo sb lidu cic hé khoan dia chit long
song (58 ho khoan doe h¢ thing séng Ma ur
thugng ngudn vé ha du véi khodng céch 3-
5kmm/hd khoan, su 3-5m tai ddy song).

Tai li¢u thily vin

Tai ligu luu hwong (Q), muc nude (H) thue
do mua kiét vao thang 5/2014 va i liéu Q. H
cha trdn 1ii lich s 10/2007 duge ding déhiéu
chinh md hinh thay lue.

Tai liéu Q. H thue do mua li 1072014 va tai
liu Q. H trung binh ngay tir 2008-2012 duoc
dung dé kiém dinh md hinh thay lye.

Phdn tich, xie lj_ tai lidu phyc vu tinh todn
pién dpng fong diin ha du séng Ma

Tai ligu dong chiy
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Nghién ctu da sir dung phuong phap nam dai
biéu thity van dé tinh lwu lwong dong chay ha
du hé théng séng Ma.

+ Luru hugmg tai Ciza Pat song Chu

Xsc dinh nam thiy van dai bidu tir chubi sé
liéu Ivu luong trung binh ngdy trong 32 nim
(1981-2013) tai tram Cira Dat. K&t qua phén
tich dd chon dwgc nam thuy van dai bidu 1a
nam 2000-2001 (tir 67/2000-06/2001) vi nam
niy ¢é lwu lugng trung binh ndm Q=130m’/s
xdp xi luu lugng trung binh nhidu nim,twong
g voi thn sudt khoang 50% trén dudng tin
sudt 1y lugn.

+ Liru lugng tai Cam Thay séng Ma

Tuong tu nhur phén tich & trén 46i véi séng Chu,
sOng Ma ¢6 tram thiy van Cim Thiy e6 i [iéu
Iwu lugng tr ndm 1959-1976, 1995-2013. Két
qua phan tich lra chon nim thay van 2000-2001
(&ir 07/2000-06/2001) 1a nam dai biéu vi ¢6 luu
lugng trung binh nim Q = 417ms sép si luu
llm'ng frung binh nhidu nam va g lugng nay ¢é
thn suAt 14p lai khodng 50% (hinh 3).

+ Lim lrong cac nhdp luu va ldy nude trén hé théng
- Luu luong céc nhip luu khu gilta va cac
nhanh séng duge duge liy tuong img theo
nam dai bidu 2000-2001. Do khéng c6 sb lidu
thuc do nén cic gid tri lvu lugng nhip lhru
duge tinh todn tir md hinh mua- dong chay
MIKE NAM di duge hiéu chinh kiém dinh
dam bao d¢ phi hop tot.

- Luu lugng l&y nuée trén hé théng: téng sé 21
cum céng trinth 14y mréce 14 cic tram bom, cira
14y mudc dugce dwa vio md hinh tinh toan dudi
dang ngudn didm. L luong 1Ay nude duge
tinh cho thori didm hign tai va tinh theo phuong
4n phat trién kinh & x& hoi cia kru v dén
nam 2020,

+ Muc nuoce bién dudi tai cac cua sbng: st
dung sb ligu muc nude giv thye do tai tram
Hoang Tan nim dai biéu 1a 2000-2001; cac
cira song khéc tinh tr m$ hinh 2 chidu toan
bién Péng.
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Tai ligu vé thic, ghénh, dd goc

Tir két qua diéu tra khao sat thue dia da xéc
dinh dugc céc ghénh, théc trén hé théng song
Mai. Dac biét trén tuyen séng Chu doan tir Cira
Pat dén thugng luu ddp B4l Thuomg, long
séng & day chit yéu Ia d4 gbc, long song doan
nay khéng c6 kha nang xay ra x6i va duge
méc dinh 14 gid tr} x61 161 han.

Tinh toan hrgng bun cit ra khéi hé chia
thio xudng ha du

Dé tinh toin du bio bién déng long din hé
thong séng trong tuong lai do anh hudng cua
h thueng ngudn, nghién ciru dd xac dinh ndm

Luubryng n3m dai biéa tai Cra Byt vi Cim Thiy

(oim 2400-2001 )
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Thing

Hinh 3. Luu hromg nam thiy vén dai bidu tai
Cdm Thiy va Cita Dat

+ Xde dinh leu hrong bin cét xudng ha du:

Ty 1¢ bin cat xa tir hé xubng ha du/giir lai hd
duge xdc dinh theo phuong phép Brown
(Brown, 1944). Phwong phap Browntinh h¢ sb
bbi ling Te ciia b theo cong thire sau:

Te = 100 1-;
0.0021-~

4
Trong dé:
V Tadung tich hé & mure nude déng eao bt (m?);
W dign tich lou vire cia bd (k?);

bin ct dién hinh va hé s6 xa bin cét ra kho;
hd, tir 46 tinh duge luu hrong bin cit xa
xubng ha du.

+ Xéc dinh nam dién hinh bin ¢at:

S6 ligu thyc do bimn cat trung binh ngay trén
song Ma chi c6 tai Cim Thiy giai doan 1959.
1976, 2004-2009 v trén sdng Chu chi c6 tai
Xuan Khanh giai doan 1965-1981. Tir chudi s
[iu bin cat trung binh ngay tai hai tram d4 xdc
dinh duge nim dai bidu bin cat tai Cim Thiy
12 nim 2009 v tai Xuin Khénh 1 nim 1975
gin vdi gia tri trung binh nhidu ndm tir chudi
56 lidu do dac (hinh 4),

Ham hrong ban cat Lo lmg nim daj
biéu tram Xuiin Khinh va CamThay

800
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Bln cét lo limg (g/m?)
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Hinh 4. Ham lwong bun cat lor limg nam dai
bidu tai Cdm Thiiy va Xudn Khdnh

k13 hé s6 phy thude vao dic tnmg kich thirée hat
bitn cét tai hd, Déi véi mbi bd, & thudng duge xéc
dinh bing thue nghiém trén co sé céc chubi sb
liéu quan trde. Hé s & dao dong tir 0.046 dén 10,
ting déin theo 0 thd cia bim cét tai hd.

Két qua xéc dinh duoc hé sb £ trong phuong phip
Brown doi véi hd Trung Son 13 0.18 va hd Hua
Na 1 0.046 bing phuong phap mé phong sit
dung mé hinh SWAT (Ha Ngoc Hién, 2014), H
Cira Pat la bic thang dudi cia hd Hia Na, dong
chay bimn cat dén hd chi yéu 1 tir hd Hia Na gbm
cac hat min lo Iimg vi vy c6 thé gia thiét dong
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chiy bim cat di qua hd Cira Dat va hé Hia Na1a
nhu hau. Trén cor sé phin tram bin cat (Te) bi
Elt' lai hd, phin trim Tugng bin cat ra khéi bg
théng hd trén cac tuyén song duge tinh ra va trinh
bay trén Bang 1.

Béng 1. TY 12 ban cat xa xudng ha du tir hd
Cira Bat (s,Chu) va Trung Son (s.M4)

KHOA HOC

4. KET QUA VA THAO LUAN

4.1. Két qua hiu chinh, kiém dinh mé hinh
MIKE11

Két qua tinh toan higu chinh m hinh MIKEI1
véi 6 ligu thue do trong mua 1l thang 10/2014
tai 7 tram trén toin hé thong, kiém dinh v6i sé
li¢u trdn 13 lich sit nam 2007 va véi chudi sé

CONG NGHE

Thoi sianva Cia Dat_ | Troms Son ligu trung binh ngay 2008-2012 cho thiy gia
hiinhl?é (nya.n ‘?/)@ (5) tri myc nude dinh Ifi vA dudng qua trinh 1i
im) g ¢ tinh toan kha phu hop véi gid i thuc do.
1 10.53 9.61 Chénh léch muc nuée gita tinh toén va thuc
5 10.59 984 do & cac tram dao ddng trong khoing 20 cm
0 06 0 (hinh 5, hinh 6). Chi s5 danh gi4 sai s NASH
10 13 tai cac didm so sanh déu cho két qua b1 (Bang
15 10.72 1049 2, Bang 3). Nhur viy bd thong s sir dung trong
20 10.80 10.84 mé hinh 14 phi hop, c6 dd 46 tin cly 4 si
. dung md hinh vao tinh todn mé phong dong
50 11.24 13.59 véi céc kich ban.
Bang 2. Két qua hidu chinh md hinh véi dgt do 10-15/5/2014
i Yéutd | Don R Trisodish | Chénh | oy,
Vi tri tram do 4 Vi Song Thye Tinh léch Nash
. ° ' do | toan | dinh
Ngi ba s.Budi- s.Ma H m Mi 2.50 245 0.05 0.64
Ngé ba s.Chu- s.M& H m Mia 121 1.10 0.11 0.90
Cira song Ma H m M 1.07 0.92 a.15 0.97
Nga ba s.Budi- s.Mi Q m’fs Ma 124 105 198 | 092
Ngé ba s.Chu- 5.Ma Q | m¥% Chu 263 360 | 967 | 081
[ SongBusivaosongMa | Q | ms | Busi | 464 | 472 | 075 | 099
Clasong Lach Traomg | Q | m¥s | LTrwomg | 311 | 366 | 540 | 0.68
Bang 3.Két qui kiém dinh m3 hinh véi trjn i lich sir 10/2007
— Sén Muc mude Muycnuée | Saisédinh | Chish
Vi tri tram do € | thye do (m) | tinhtodn (m) | 15.(%) Nash
Chm Thuy Ma 21.87 21.60 1.2 0.98
Ly Nhén Ma 13.24 13.54 22 0.98
Bai Thuong Chu 20.64 20.80 0.8 0.96
Giang Mi 7.28 7.60 4.3 0.71
Cy Thén Lé¢n 5.65 5.86 35 0.98
Kim Tén Buai 14.25 14.46 14 0.90
Xuan Khinh Chu 12.61 12.90 22 0.90
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Hinh 5. Két qua hiéu chinh mé
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Hink 6. Két qua kiém dink mo hinh voi chudi s liéu trung bink ngay 2008-2012

4.2. Hiu chinh ki¢m dinh mé hinh
MIKE11ST

Hiéu chinh mé hinh:

Nghién ciu di tinh todn thir nghiém cdc dang
cdng thictinh vin chuyén bun cat gbm cac cong
thic tinh bin cat tdng cng, tinh riéng vin
chuy#n bin ¢4t ddy va tinh riéng bin cét lo limg,
D61 voi cong thiretinh vin chuyén téng cong di
thir nghiém cdc cong thic cia: Engelund-
Hansen, Ackers-White, Smart & Jaeggi. Ddi véi
cdc cdng thire tinh van chuyén biin cat lo limg va
day riéng biét da thir nghiém céc cong thic:
Engelund-Fredsoe, Van Rijn, Meyer-Peter vi
Muller cho bin cat day; Engelund-Fredsoe, Van
Rijn, Ashida va Michiue cho bin cat lo limg.
Dya wén so sanh dudng quan hé hw luong
nuoe- bun cit (Q-Qs) ciing nhr do 1¢ch cia pia
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tri luu lugng bun cat tinh todn vi gia tri thyc do
tai tram SC2 trén séng Chu va SM2 uén song
M 3 tim ra ham mé phong 15t nhdt. Nghién
clu da sir dung céc chi tiéu danh gia sai sb:
RMSE (Root mean square error-Sai s§ quin
phuong) va RRMSE (Relative Root Mean
Squared Error-sai sb quin phuong tuong déi) dé
so sénh va danh gia sal s6 cua cdc ham vin
chuyén bin cat a8 Iya chon cong thie phi hop
¢ho lvu vire nghién ciru (bang 4). Gid tri cba chi
s6 RMSE cang tién ghn v& 0 thi d6 chinh xde
cla ham van chuyén cang Ién, trong khi d6 gia
tr cia him RRMSE (%) cing nhd thi 46 tin cdy
clia md hinh cang cao.

Céng thire tinh cdc chi sb:

—XiP
Xy RRusE Jsr""m i

Xt
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Tror dé: i gid tri tinh todn tai théi diém i;
Xi Ia &4 trj thuc do tai thoi diém i,

KHOA HOC

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

CONG NGHE

Bang 4. Két qua tinh todn mirc 39 sai sb theo hai chi tifu RMSE va RRMSE

ﬂ%ﬁ RMSE | RRMSE | TT | Ham vin chuyén | RMSE | RRMSE
1| Bim cdi 16ng cong 3| Bimcdt ddy
Acker va White 0.003 0.18 Engelund va Fredsoe 0.0026 0.2016
Engelund va Hansen 0.171 10.355 Van Rijn 0.0029 | 02286
Sr}mrt va Jacggi 0.004 0.264 Meyer Peter and 0.0018 0.1402
2 | Bin cit lo limg Muller
Engelund va Fredsoe 02152 | 169767 Sato-kiawa & Asida 0.0023 0.1836
Van Rijn 0.0024 0.1863 Asida & Micchiue 0.0028 0.2234
Lal?e—Kalmlske i 0.0029 02325 Asnd_a, Takahashi 0.0022 0.1766
Asida & Micchiue 0.0028 0.2234 &Mizuyama

Tram SC2 {ngd bia s&ng Chu - séng Am)

Ri=0639

Logaritiuu lwgng bin cht - lag(Qs)

Os-a/ e Q0T —— Exonn (Q5-QT9) Expon
1 17 19

Logarit hru legng mrée - l0g(Q)

21 23 25

V= 127660355

Tram$M2 (ngd ha séng M3 - song Bi)

=0 400eb 163

Logarithru Tryng bun cét - log{Qs)

# GO 4 Qsm - Exgon (GG ——Expon (501D}

245 5 255
Logarithm kryng nuge - log(Q)

Hinh 7. D4 thi dang logarit bidu dién duong quan hé Q-Os tai vi tri SC2, SM2

Két qua tinh toan hiéu chinh voi sb ligu ir 12/10 -
17/10/2014 cho thiy két qua chi tiéu RMSE va
RRMSE ciia cdng thirc vén chuyén bin cat day
Mayer Peter & Muler va cong thic vén chuyen
biin cat lo limg Van Rijn cho Két qua tét nhit trong
céc cong thirc cia md hinh khi kiém nghiém véi s
ligu thuc do trén song Ma va song Chu (hinh 7).
Cic cong thirc ndy cling d& duoc nhiu tic gid st
dung trong céc nghién cfm cho cic hwu vuc sdng
khac tuomg ty & Viét Nam (Nguyén Kién Ding,
Cao Phong Nhi, 2013). Do d6 nghién ¢t di lwa
chon cong thite ndy dé kiém dinh.

Hnh mo hink:

- Kiem
S khi o chinh im duge b) thing sb rn(')‘ hinh v&
cong thite +in chuyén biin ¢t phit hop véi s6 ligu do
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dac nhét I3 cong thirc Mayer Peter & Muler va Van
Rijn, tién hénh kiém dinh loi mé hinh voi 6 liéu do
dac tir ngly 10/5 - 15/572014. Két qua kiém dinh tai
tram SC2 va SM2 duge trinh bay nhu Hinh 8.

Két qua kiém dinh cho thdy gi4 tri hé s6 twong
quan cia liru ugng nude va lvu lugng vén
chuyén bin cat kha tdt dbi v6i tram SM2 trén
sdng M vi chua tdt déi véi tram SC2 trén
song Chu. Vi sé lidu do dac han ché nén khong
¢ diéu kién d€ kiém dinh thém, do d6 da ding
b6 thong sd va cong thire van chuyén bin cét
43 duoc hiéu chinh vi kidm dinh co 46 tin cdy
& mirc chép nhan duge dé sir dung dé tinh toan
dyr bdo vén chuyén bin cat va dién bién long
dén séng Chu, sdng Ma.
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Trm SC2 (ngd ba song Chu - séng Am) Trm SM2 (g3 ba séng M3 - s8ng B1)
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Hinh 8. Bé thi dang logarit biéu dién dwong quan hé Q-Qs tai vi ri SC2, SM2

4.3. Két qua mé phong dir bao bién djng hanh hd chira. Ké qua tinh bién dgng Xng diin sing
Jong din he du song Ma Chu sau 5 nim va 20 ndm duge trinh biy ¢ Hinh 9,
Tién banh tich toén 37 bio bién dong long din he  Hinh 10, gid tr tinh todn chi tiét cho & Bing 5.
ﬂnngson.gMasudungnnhmhdaduqchleuchnﬂL Tuong tw ket qui dy bdo bién ddng long dan song
kiém dinh cho giai doan 5, 10 va 20 néim tir khi vn  Miduoc cho & hinh 11, Hinh 12 va Bang 6.

SN DONGLONG OR AU 10N L KN VAN KANMMOCH U

et g g ban et
‘. VAo s o s s e on

O — o
A R N i

i / \\,,%\”V IR L \\/x/,\ | \ .
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\ | o I

Y .

- e : AN =t
T R -
Hinh 9. Bién dgng long din séng Chu Hinh 10. Bién déng long dén song Chu
sau 5 ném vgn hanh hé chiza sau 20 ndm vdn hanh ho chira

Bing 5. Mirc 45 ha théip long din long séng Chu tir dip B4i Thweng t61 ngd ba Giing

Khoang Ha thip long, din Az theo thai gian ké tir
Vitri cach tir gap khi hd chira van hanh (m)

() Sau 5 ndm | Saul0nim | Sau20nim
Ha lru dip Bdi Thuong 19,217 -2.05 -2.55 -3.10
Cbng-TB Tho Lam (K5 hiru Chu) 28,910 -0.41 -0.55 0.72
K¢ Xun Tin 38,310 -0.45 -0.64 -0.88
Quén Binh- x4 Hanh Phiic (K26.5 hiru Chu) | 44,850 -0.45 -0.60 -0.68
K¢ Cang Ha 52,736 -0.49 0.37 042
Keé Cim Van 58,120 -1.03 -0.76 -0.64
Bong Chi- xa Thigu Minh (K34.8 hiu Chu) 60,250 -1.01 -1.08 095
Ké Quy Xa 65,540 -0.46 -0.56 -0.53
Céng TB. Tui xa Thiéu Nguyén 70,230 0.54 -0.67 021

106 TAP CHIKHOA HOC VA CONG NGHE THUY LGOI 56 30- 2015



.ng 6. Mikrc d¢ ha thép long din ling

EECCITCA  CONG NGHE

séng Ma tir CAm Thiy dén cira bién

Khoang cach | Ha thz"lp long din Az theo thai mian ké tir khi
Vitri tir Cim Thity hd chira van hanh (m)

(km) SauSndm | Sau 10nim | Sau 20 ndm
Dai Png- Cim Son (Cim Thay) 1,44 -2.69 -3.06 350
Cém Thanh- xa Cim Vin 13,22 -1.32 -1.62 221
Cdng-TB Nam séng Mi 37,28 -0.85 -0.87 -0.88
Tram bom Thiéu Thinh 65,55 -0.76 -0.75 -0.97
Khu vire ngi ba Giang 68,24 -0.38 -0.88 -0.67
K& Ham Réng 75,60 -0.64 -1.15 -0.93
K& Quang Phit 86,41 -0.43 -0.91 -0.66
Ke Quang Chau 87,89 -0.12 -0.70 0.43

* —

PR EE
i Whodag ekch t Cim Ty{m.

Hinh 11. Bién dong long da:_n song Ma sau 5
ndm vdn hanh hé chica

Tién hanh phn tich qué tinh didn bién long
din theo thoi gian tai mdt sO vi tri ten hé
théng song Ma: ha lwu dép Béi Thuqng tré;n
séng Chu vi tai Cdm Thily trén séng Ma. Két
qua thy ring qué trinh x0i manh sdy ra &
nhimg nam ddu va sau 20 nam qué trinh x5 co
bin én dinh (hioh 13, hinh 14) véi mire h?
thép long song khoang 1m & ha luu dip Bii
Thugng va2.5m o Cam Thiy.

Nhin xét: . .

Qui trinh dién bién xGi phé bién thé hign kha
13 & khu vic ha du cac ho thﬁy}dlén. Nl:llX d§
phar tich & phén trén, do cdc ho chira giit lai

ph. 1om fuong bin cét trong hd, gay thidu hut
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Hinh 12. Bién dgng long dén song Ma sau 20
ndm vin hanh h6 chira

va mit cdn bing bun cat ha du. Long dn bi
x6i manh & ving gin dép va lan truyén xudng
ha du. Xu thé cang xudi vé phia ha du mic do
x6i long dén céng giam din. Do cAu tzo long
dfin ¢6 nhidu ghénh can, nhéc 15 tén tuyén
séng Chu nén xu thé x6i long din & ha du
khng thufn nhit: ¢6 doan x6i nhidu, co doan
x6i i1, cd thi ky bdi va x6i xen k&, thim chi &
khu vuc c6 ghénh théc hojc da gbe, long din
s& khong bi x61.

Trén song Chu, doan tir hé Cira Pat dén dap
Bai thugng (doan nay chua cé hé théng de
diéu) do Jong song c6 nhidu &4 ghe va cudi soi
lén nén doan ndy chi bi x6i han ché hodc
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Khéng xo6i. X6i chi xuit hién tir ha du dap Béi
thuong vé xudi. Két qua tinh toan du bo cho
théy long song <6 xu thé bi x6i manh khu vue
ngay sau dip Bai Thugng khoang 2-3km voi
mirc 46 ha thdp long dan khodng 2-3m, su ha
thip say ra manh & 5 nam diu voi mic 2m va
15 nam sau mai ha thém 1m; khu vire ha hru
mic d§ ha 1hép long din giam, phé bién trong
khoang 0.5-1.0m. Mdt s& khu vue ¢6 mire do
bdi/xoi lom nhu: sau dip Bai Thugng x6i 2-
3m, k& Tho Nguyén bbi 1.2-1.3m, k¢ Cam Van
x6i 0.8-1.1m, k& Tan Binh bi 0.8-1.0m, ke

Bibo g cao ) diy song Cha tai ba lev ip B Thugng
sanki f héeg B0 v iah

Caotrian asy (>

o Sy
[

Péng Chi x6i 1.0-1.1m,

Trén tuyén song MA, két qui tinh todn du bso
cho thiy long sdng cd xu thé bi ha thip manh
khu vie tir TT. Cim Thuy dén Cim Ngoc
(khoang Skm) voi mic dé tir 1.5-3.5m; khu
vue ha lru mite d6 ha thdp gidm hon, phd bién
trong khoang 0.5-1.0m. Mgt 5 khu vye ¢é
mic d6 bdixéi Iém nhu: khu vire TT. Cm
Thily dén C4m Ngoc ha thép khoang 1.5-3.5m,
khu vuc Cim Van x6i 1.3-2.2m, céng Nham
Thon bbi 1.5-1.9m, tram bom Thiéu Thinh xsi
0.7- 1.0m, ké Quang Phu x6i 0.5-1.1m.

Bitndjng eao d iy simg Wit Cin Thiy
saukhi b thow bé vin biish

P
H

&
]

Cao trink @iy (m)
=3
i

i

-

&
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Thiigao i} i

|
‘ 0113456139 EDMSIEIBYY!

T ganigim)

Hinh 13. Dy bdo bién dgng cao &6 ddy song
Chu tai hg hwu ddp Bai Thirong theo thoi gian

4.4. Két qua tinh d§ ha thip mue nude va
thay dbi dudng quan hé Q-H

Tir két qua tinh toan didn bién va d6 ha thdp
long dan, tién hanh tinh todn sy thay dbi quan
hé luu luong - mue nude (Q-H) tai mot sb
diém trén hé théng song. Két qua tinh todn
quan hé Q-H tai Cim Thuy trén séng Ma va
khu vyc k& Cim Vin (ghn Xuin Khanh) trén
song Chu sau 5, 10 va 20 nam duoc trinh bay
& hinh 15 va hinh 16.

Nhur vy, x6i phd bién & ha du cde hd chira,
dic bigt .121 khu vyre thwong lru 1am long song
bi ha thap, tr d6 din t6i duong muc nude &

108

Hinh 14." Dy bdo bién dong cao d¢ day song
Maé wai Cam Thuy theo thoi gian

nhifng khu vyc ndy cfing bi ha thép kéo theo 12
sw thay ddi quan h¢ Q-I1 tuong mg,

Trén tuyén sdng Chu, tai khu vuc ke Céim Van
cich Ctra Dat khoang 58 km, sau 5 nim van
hanh h chita myre mrde ha thip khoang 1m so
Vi trude khi ¢6 hd, sau 10 ndm muc nude ha
thip thém khoang 0.75m va san 20 nim myc
nurére ha thip thém khoang 0.65m,

Trén tuyén séng M4, tai khu vuc Cim Thuy,
sau § ndm van hinh hd chita muc nudc ha thip
khodng 2.70m so vai ban dau, sau 10 nam mue
nude ha thip t¢i 3.05m va sau 20 nim o
nuée ha thip t6i 3.50m.
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(Log = logarith)

Hinh I5. Bién dng quan hé Q-H tai Cim Thily (song
M3) sau 5, 10va 20 ndm vén hinh % thity dién

5.KET LUAN

Két qua nghién ciru tinh ton cho thiy xu thé
bién déng theo hrong ha thip 1dng din ha du
cic hd thiy dién trén hé théng séng M4 trong
twong lai twong déi 1om, ha thép 16n nhat t6i
3.5m va trung binh tir 2-3m, tuy nhién ciing cé
1 sb diém bi bdi. Hién tugng x6i phd bién s&
o nguy co s& gy sat 1o bo sbng va cac cong
trinh bao vé bdr séng trén dién rong & dong
chinh sdng M va séng Chu.

Céc cong trinh ldy nude, cac edng trinh giao
théng trén tuyén song M4, song Chu s& chiu
anh hudng cia sy didu tiét céc thiy dién va
céc tic dong do x5i phd bien gly ra. V&i xu
thé chung 1a long d&n bi xéi, ha thap 2 cha
yéu, va kéo theo ha thép myc nude, do dé féc
céng irinh 14y nude c6 nguy co bi treo kh(?ng
Hy dwoe nude. Céc tram born Pl reo & anh
huéng 16i kha ning ldy nuec, én can phai ¢6
céc gidi phap dé chu dong ngudn nude phuc vy
tudi cho nong nghiép clng nhur nhu cau cédc
nganh kndc. Sy ha thap mue nuée trén hé
{héng mhiéu hon so véi viéc ho chira tang
Jomg Xé Va0 mua k'iél nén vige ngoé‘l céc gl‘il
phip diéu chinh ché 49 vin hinh ho vin cin
toi cic gial phap khdc nhu cdc tram bom di
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(Log = logarith)

Hinh 16, Bién diong quen hé Q-H tgi ké Ciim Viin (song
Cue) sa. 5, 10v6 20 ndirmviin hank hd tduly dién

chién, cac cong trinh ding nude... Ciing cin
chi ¥ ring, ¢6 mdt sb doan sdng phia ha hru co
long dAn bj bdi nén cé nguy co bi bdi 14p gidm
kha niing ldy nuée vio hé théng va ciing c6 thé
cén gidi phap nao vét.

Tém lai, sau khi xdy dung hd thiy dién &
thugmg ngudn, do thay dbi ché 48 thiy déng
lyc ddng chay, khu vyc ha du hé théng séng
M trong nhing nim téi s& dbi mat véi cic
tinh thé nguy hiém méi nhu: x6i lan truyén do
nude trong, x6i 1o tai cac ving hop lwu, ha
thép muc nudc, bién ddi dong chiy va hinh
théi ving cira sdng ven bién... Céc cong trinh
doc theo tuyén song nhu d& didu, ké, tram
bom, céng 14y nuéc, cira My nude, ciu qua
song khdng thich img véi didu kién méi ¢o thé
xay ra céc su ¢b. Do han ché v& s§ lidu nén két
qua du bo ciing chi dimg & mitc dinh tinh (du
doan), do d6 cin bd tri do dac theo dai dién
bién, va tiép tuc nghién ciru di bio ciing nhur
xay dung ké hoach hanh dong dé co thé ing
phé va thich ung dé giam thidu cdc tic dong
bit 10i cua hd thiy dién gay ra.

L&i cim om: Céc tic gia clia bai béo xin duge
cam on PGS.TS Trin Xuén Théi di cho nhimg
v kién dong gbp trong qué trinh chinh sia
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hoén thién bai béo. Neghién ciru nay nhin duoc  théng song MA va d§ xudt giai phép han ché
kinh phi tir ngubn ngan sach nha nuéc trong  tac dong bdt loi nham phat trién bén vimg”
viéc trién khai dé tai “Nghién cinz danh gid tdc  thude chuong trinh nghién ciru khoa hoc cap
dong cua céc hé chira thugng ngudn dén bién nha nude KC08-32/11-15.

dong long din ha du, cira song ven bién hé
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