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NGHIEN CUtJ DU* BAO BIEN DONG LONG DAN HA DU HE THONG 
SONG MA DO ANH IH/OfNG CUA CAC THUY DIEN THU^ONG NGUON 

PGS.TS. Ngu>cn Thanh Hiing, Vu Dinh Cuong, Nguyen Thu Huyin 
Phdng Thi nghiem TDQG vi DLHSB, viin KH Thuy Ipi Viet Nam 

Tom t i t : Cdc cdng trinh hd thuy dien tren thuang ngudn hi thdng sdng Md ldn luat duac xdy 
dung dd vd dang cd dnh hudng tdi hg du sau mdt sd ndm van hdnh. Hien tuang xdi phd biin gdy 
hg thdp long ddn he thdng sdng da xudt hien. Nghien cuu ndy trinh bdy mdt sd kit qud tinh todn 
dir hdo diin biin ldng ddn, xdi phd bien lan truyen xudng hg du vd Bien dpng quan hi Q-H do sir 
ha thap long ddn. Kit qud tinh todn a nghien cuu ndy cd thi sir dung di de xudt cdc gidi phdp 
khdc phuc, gidm thieu cdc tdc ddng bdt lai cua thuy diin cho khu vuc hg du hi thdng sdng Ma. 
Tir khoa: Dien biin long ddn, dnh hudng cua hd thuy diin, sdng 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 lo 
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 ojliydro-electric reservoir. Ma river. 

LDATVANDE 

Khi xay dung dap ngan sdng tao hd chira nude 
cho muc dich thuy dien hoac cap nude se lam 
che dp thuy luc, thuy van va ldng dan cua 
thugng va ha luu dap cd nhimg thay ddi can 
ban. 6 viing thugng luu dap dang se hinh 
thanh mpt hd trii nude Idn va dugc di^u tidt 
theo che dp van hanh ciia nha may thuy dien. 
O dd muc nude dang cao, dien tich, dung tich 
tang len va tdc dp ddng chay giam nhd lam 
cho bim cat cua sdng I^ng dong lai trong hd 
chiia. Do biin cat dugc giQ lai trong ldng hd 
dan ddn mat can bang biin cat d doan sdng ha 
du. Su mat can bang giiia kha nang tai cat cua 
ddng nude (S,) vdi lugng chuydn cat thuc td 
cua ddng sdng ha luu So, vdi S, ludn ldn hon 

Ngirdi phan bî n: PGS.TS. Nguyin Ngoc Quynh 
Ngaynhan bai: 21/8/2015 
Ngay thong qua phan bien: 6/10/2015 
Ngay duyet dang: 15/12/2015 

So (Si>So). Vi the ddng chay ludn ddi him cat 
se dao xdi long dan ha luu de lay lai trang thai 
can bang van chuyen bim cat. Ciing vi v|y 
Idng dSn sdng hi ha thdp. Qua trinh xdi Idng 
dan nhu tren ggi la xdi phd bien ha du cdng 
trinh thuy dien. Xdi phd bidn keo dai theo thdi 
gian va Ian truyen theo khdng gian vd phia ha 
luu cho tdi giai doan dn dinh. Sd lieu thuc te 
cho thay muc dp ha thdp ldng sdng tir 0.4-
0.5m d nam dau thuy dien Tuyen Quang v|n 
hanh va keo theo sat, sut Id bd. Muc dp xoi 
sau Idng dan d thuy dien nay dugc du doan tdi 
5-7 m sau 10-20 nam (Nguyen Ngpc Quynh va 
nnk, 2010). Ddi voi nha may thu^ dien Hoa 
Binh, xdi cue bd trong thdi gian diu van hanh 
(khoang 8-9 nam dau) diln ra rat ac liet da anh 
hudng rat ldn tdi khu vuc'ha luu sat ddp va thi 
xa Hoa Binh. Cf sau khu vuc tieu nang long 
sdng da bi xdi sau tdi 12m, cd cho 15 m 
(Nguyen Van Toan, 2000). Hien tudng xdi phd 
bien lan truydn d ha du cac dap thuy di?n d cac 
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song tran th6 gicti cfing dugc phan tich qua 
tong ket 6 nghien cuu ciia TrSn Xuan Thm va 
nnk, 2005. 

Nghien ciiu nay tap trung vao du bao bifa 
dgng long song o ha luu vdi thay d6i diu vao 
cua dong chay va bim cat qua cac dap thuy 
dien thugng ngudn he thdng song Ma tinh 
Thanh Hoa. Muc tieu eua nghien eilu gdm: 

(1) Xac dinh xu huong bidn ddi long din theo 
khong gian va thai gian truoc v4 sau khi xay 
dung dap, trgng tam la bife ddi chi do thuy 
van va bun eat, dan din su thay ddi vat lieu 
day, do cao day, do rgng long din. 

(2) Su dung mo hinh toan dl du doan biln ddi 
long din trong tuong lai (5, 10 va 20 nam sau) 
va dac biet la muc ha thip day long song. 

Ve tinh hinh bien doi ehe do thuy van va bim 
cat tren he thong song Ma tir khi eac ho chiia 
van hanh da dugc thao luan trong nghien ciru 
cua Nguyen Thanh Hung va nnk, 2015. Bai 
bao nay tiep tue phan tich va du bao do ha 
thijp long dan day song Ma va cac dieu kien 
thiiy luc khac lien quan do anh huong cua cac 
thuy dien thugng nguon. 

2. TAI LIEU VA PHU'ONG PHAP NGfflEN 
CUtJ 

2.1. Gidi thieu liru vuc s6ng Ma va cac cong 
trinh thuy dien thugng nguon 

He thdng song Ma gdm dong chinh la song Ma 
va 2 phu luu 1cm la song Chu, song Budi. He 
thdng song nay eo tdng chieu dai la 881 km, 
tdng dien tich luu vuc la 39.756 km=, trong do 
cd 17.520 km= nim trong lanh thd Viet Nam. 
Cac phu luu lan eua song Ma la song Chu, 
song Budi, sdng Clu Chay diu hgp luu vdi 
song Ma tren dia phan Thanh Hda. He thing 
song Ma dl ra vjnh Bac Bg theo 3 nhanh song 
ehinh: sdng Ma (nhanh chinh phia Nam) va 
sdng Len (nhanh ehinh phia Bac) va nhanh 
nhd 14 sdng Lach Trudng. 
Cdc hd thdy dien tren Itm virc song MS 

Quy hoach bac thang thuy dien tren luu vuc 
sdng Ma cd 7 cdng trinh thuy dien lgi dung 
tdng hgp tren dong chinh sdng Ma va 2 cdng 
trmh tren sdng Chu (theo Quyit dinh sd 
2383/QD-BCT nam 2008 va Quyit dinh sd 
1588/QD-TTg). 

Tuy nhien cho den nay mdi chi cd 4 hd thuy dien 
tham gia dilu tilt: thuy dien Cua Dat va Hua Na 
trdn sdng Chu, thiiy dien Ba Thudc 1 va Ba 
Thuoe 2 tren sdng Ma, trong do chu yeu la thuy 
dien Hua Na va thuy dien Ciia Dat (hoan thanh 
va di vao van hanh tir nam 2010), cac thdy dien 
Ba Thudc 1 va Ba Thudc 2 14 cac thiiy dien cot 
nude thap, ho chiia cd dung tieh nhd diin den 
ddng chay dugc thao qua dap gan nhu loan bg. 
Thuy dien Tnmg Son ta cdng trinh thiiy dien ldn 
da dugc chan ddng thi cdng tir nam 2011 va 
dang trong qua trmh ho4n tiiien. 

Hinh 1. Sodd cdc hd chira vd trgm thuy 
vdntren he thdng sdng Md 

Dgc diem long ddn hg du song Ma 

Ldng din ha du he thing sdng Ma tir sau 
thuy dien Cua Dat va Ba Thudc biln ddi rit 
phiic tap: 

Sdng Ma tii Ba Thudc din cua biln dai 
khoang 94 km, dugc chia thanh 4 phan doan: 
+ Doan tir Ba Thudc din Cim Thdy: sdng 
chay gitta hai ben la nui cao, long song ddc cd 
nhieu bai can va cudi sdi. 
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+ Doan tir C§m Thiiy dkn nhap luu song Budi 
sdng da bat diu cd de, Idng sdng cong gap d 
nhidu vi tri, cd nhidu bai can va chu yeu la sdi 
lan cat thd. 

+ Doan tir nhap luu sdng Budi den nga ba 

Bdng ldng sdng chu yeu la cat thd Ian sdi. 

+ Doan tu ng3 ba Bdng xudi ve ha luu Idng 

sdng chu ySu la cat hat trung va min, khu vuc 

gan cita sdng cd lan bun. 

Sdng Chu tir Cira Dat ddn Giang dai khoang 

80km, Uen tuydn sdng cd nhieu ghenh can cd 

cSu tao la da gdc hoSc da cudi kich thudc Idn, 

dugc chia thanh 3 phan doan: 

+ Doan tir Cua Dat ddn dap dang Bai Thugng 

cd 5 ghenh can, sdng chay giua hai ben la ddi 

nui thap, ldng sdng chu yeu la da cudi kich 

thudc ldn va da gdc. 

+ Dogn tir ha luu dap Bai Thugng den TT. Tho 
Xuan (cSu Hanh Phiic) cd 4 ghenh can, sdng 
bat dau cd de, ldng sdng chii yeu la cudi sdi 
pha lan cat hat thd. 

+ Dogji tir TT. Thp Xuan den nga ba Giang cd 
1 ghenh can, ldng sdng chii ydu la sdi nhd va 
cat hat thd pha lan cat hat trung va min. 

2.2. Phuong phap nghien ciru 

Nghien cim da su dung phuong phap md hinh 
todn de tinh toan md phdng va du bao xu thd 
bien dpng Idng dan ha du sdng Ma dudi anh 
hudng cua h? thdng hd thuy dien thugng 
nguon. 

Lira chpn md hinh todn 

De md phdng che dp thuy luc, van chuySn bun 

cat va biln ddng long dan ha du sdng Ma dudi 

anh hudng cua he thdng hd chua thugng ngudn, 

nghien cuu nay da sir dung md hinh MIKE 11 

vdi md dun ST dd d\r bao mirc do xdi Id, bdi 

lang long dan ha du he thong sdng Ma. 

Thiit lap md hinh MIKEIl 

Mang sdng dua vao tinh toan thuy luc bao 

gdm toan bp ddng chinh va cac phu luu chinh 

ciia vdng trung, ha du trong luu vuc sdng MS, 
gidi han pham vi cu the nhu sau: 

Bien tren- Bien luu lucmg 

Sdng Chu: Q ~ t tai Cira Dat; 

Sdng Ma: Q ~ t tai Cam Thuy; 

Sdng Budi: Q ~ t tai Thach Lam; 

Sdng Am: Q ~ t tai Lang Chanh. 

Cdc bien nhgp luu khu giira 

Nhap luu sdng Budi: 6 nhap luu; 

Nhap luu sdng Ma: 3 nhap luu; 

Nhap luu sdng Chu: 3 nhap luu. 

Cdc cdng trinh ldy nude 

Cac cdng, tram bom tren he thdng sdng. 

Bien dudi- Bien muc nude: 

Sdng Lach Trucmg: H ~ t cua Lach Trudng 

Sdng Len: H ~ t tai cira Lach Sung; 

Sdng Ma: H - 1 tai ciia Hoi (Hoang TSn). 

[ Q~t 
1 Cua Dat 

J "̂̂  1 
Y^ ThKhLim f 

_ _ 1 3 

'4t f 
[ Q-^ 1 *-f , . ^ 

^^V^^^^NvT^ 

f H~t 

H " ^ 

K H-< 

Hinh 2. Sa dd md hinh thdy lgc he thdng sdng Md 

" Bien biin cdt 

Dugc thidt lap ddng bo tai cac vj tri bien inuy 
luc, sii dung 2 dang bien: van chuyin biin cat 
(Sediment transport) cho cac bien cd tai li?u 
thuc do tai c a m Thuy va Ciia Dat (bim c^t tai 
Cira Dat lay sd lieu tai Xuan Khanh) va bien 

100 TAP CHl KHOA HOC VA C O N G N G H C T H O Y LOl S6 30 - 2015 



I KHOA HOC ^ W . I J I e l J m ^ 

can bang biin cat (Sedhnent Supply) cho cac 
bien cdn lai khdng cd tai lieu thuc do. 
Tdi lieu ph ue vg nghien cuu 
Tdi lieu dia hinh 

Sd lieu dia hinh trong nghien ciiu gdm 377 
mat cat ngang he thdng sdng.Cac sd Heu nay 
do Cue Quan ly de didu va Phdng chdng lut 
bao do dac trong cac nam tir 2008-2013. Sd 
lugng mat cat cu the cho mdi sdng nhu sau: s. 
Ma 91 mat cat, s. Bucfi 46 mat cat, s. Chu 60 
m t̂ cat, s. Len 75 mat cat, kenh De 16 mat eat, 
s. Lach Trudng 39 mat cSt, s. Gdong 5 mat eat. 

Tai lieu bun cat, dia chatlong song 

Bun cat: sir dung cac sd lieu biin cat lo limg 
thirc do tai mdt sd diem tren he thdng sdng Ma 
trong miia Iii thang 10/2014 de hidu chinh va 
sd lieu do trong miia kiet thang 5/2014. Kiem 
dinh md hinh van chuyen bim cat da udc tinh 
lugng bim cat di d4y day bang 20% lugng bim 
cat lo limg (tir kinh nghiem ciia cac nghien 
ciiu da cdng bd). 

Dia chat long sdng: sii dungsd lieu thuc do 
dudng kinh hat cat day trung binh Djo (Global) 
cho ca mang sdng la 0,2 mm, cue bd cac doan 
sdng chi X\kx ldy tir sd lieu thuc do mau biin cat 
day; chidu day ldp day sdng cd the xdi xac 
dinh theo sd lieu cac hd khoan dia chat ldng 
sdng (58 hd khoan dpc he thdng sdng Ma tir 
thugng ngudn vh ha du vdi khoang each 3-
5km/hd khoan, sau 3-5m tai day sdng). 
Tai li?u thiiy van 

Tai lieu luu lugng (Q), muc nude (H) thuc 
do miia kiet vao thang 5/2014 va tai li?u Q, H 
cua tran lu lich sir 10/2007 dugc diing ddhieu 
chinh md hinh thuy luc. 

Tai lieu Q, H thuc do miia lu 10/2014 va tai 
lieu Q. H trung binh ngay tir 2008-2012 dugc 
dung d̂ ' kidm djnh mo hinh thuy luc. 
Phdn tich, xu ly tdi lieu phuc vu tinh todn 
biin dgng long ddn hg du sdng Ma 
Tai li?u ddng chay 

Nghien ciiu da sir dung phuong phap nam dai 
bieu thuy van de tinh luu lugng ddng chay ha 
du he thdng sdng Ma. 

+ Luu lugng tai Cira Dat sdng Chu 

Xac dinh nam thuy van dai bieu tir chudi sd 
lieu luu lugng trung binh ngay trong 32 nam 
(1981-2013) tai tram Ciia Dat. KSt qua phan 
tich da chpn dugc nam thuy van dai bieu la 
nam 2000-2001 (tir 07/2000-06/2001) vi nam 
nay cd luu lugng trung binh nam Q=130m Is 
xap xi luu lugng trung binh nhieu nam,tuong 
ung vdi tan suat khoang 50% tren dudng tan 
suat Iy luan. 

+ Luu lugng tai Cam Thuy sdng Ma 

Tuong tu nhu phan tich d tren ddi vdi sdng Chu, 
sdng Ma cd tram thuy van Cam Thiiy cd tai lieu 
luu lugng tir nam 1959-1976, 1995-2013. Kdt 
qua phan tich lua chon nam thuy van 2000-2001 
(tir 07/2000-06/2001) la nam dai bi6u vi cd luu 
lugng trung binh nam Q = 417m /s sap si luu 
lugng trung binh nhieu nam va luu lugng nay cd 
tin suat lap lai khoang 50% (hinh 3). 

+ Luu lugng cac nhap luu va lay nude tren he didng 

- Luu lugng cac nhap luu khu giua va cac 
nhanh sdng dugc dugc lay tuong iing theo 
nam dai bieu 2000-2001. Do khdng cd sd lieu 
thue do nen eac gia tri luu lugng nhap luu 
duge tinh toan tir md hinh mua- ddng chay 
MIKE NAM da dugc hieu chinh kiSm dinh 
dam bao dp phii hgp tdt. 

- Luu lugng lay nude tren he thdng: tdng sd 21 
cum cdng trinh lay nude la cac tram bom, cua 
lay nude dugc dua vao md hinh tinh toan dudi 
dang ngudn diem. Luu lugng l4y nude dugc 
tinh cho thai diem hien tai va tinh theo phuang 
an phat trien kinh te xa hdi cua luu vuc ddn 
nam 2020. 

+ Muc nude bien dudi tai cac cua sdng: su 
dung sd lieu muc nude gid thue do tai tram 
Hoang Tan nam dai bieu la 2000-2001; cac 
ciJra sdng khac tinh tir md hinh 2 chidu toan 
bien Ddng. 
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Tdi lieu vi thdc. ghinh. dd gdc 
Tir ket qua didu tra khao sat thuc dia da xac 
dinh dugc cac ghlnh, thac tren he thdng sdng 
Ma. Dac biet Uen tuy^n sdng Chu doan tu: Ciia 
Dat din thugng luu dap Bai Thugng, Idng 
sdng d day chii yeu la da gdc, ldng sdng doan 
nay khdng cd kha nang xay ra xdi va dugc 
mac dinh la gia tri xdi tdi han. 

Tinh toan lugng biin cat ra khdi ho chua 
thao xuong ha du 

D§ tinh toan du bao bien ddng ldng dan he 
thdng sdng trong tuang lai do anh hudng cua 
hd thugng ngudn, nghien eiiu da xac djnh nam 

bim cat dien hinh va he so xa bun cat ra khoi 
hd, tir dd tinh dugc luu lugng bim cat xa 
xudng ha du. 

+ Xac dinh nam dien hinh bun cat: 

Sd lieu thuc do biin cat trung binh ngay tren 
sdng Ma chi cd tai Cam Thuy giai doan 1959-
1976, 2004-2009 va tren sdng Chu chi cd t£ii 
Xuan Khanh giai doan 1965-1981. Tir chuoi s6 
lieu bim cat trung binh ngay tai hai tram da xac 
dinh dugc nam dai bieu biin cat tai C4m Thiiy 
la nam 2009 va tai Xuan Khanh la nam 1975 
gin vdi gia tri trung binh nhidu nam tir chudi 
sd lieu do dac (hinh 4). 

Luu kr̂ ng nam (bi bien Ui C n Bft t i Cim Thuy 

(nin 20(10-2(101) 

"QCi>aD?l 

•QCamDi j iy 

—QtinnC^mlhiy 

-QTBNN-CiiaDat 

m J J J J J J I 

Ham hiwng bun cat kr long nam dai 
bieu tram Xuan Khanh va CamThnr 
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Hinh 3. 

.Illl 
T7 T8 T9T10T11T12 Tl T2 T3 T4 T5 T6 

Thang 

Luu lugng ndm thiiy vdn dgi bieu tgi Hinh 4. Hdm lugng biin cdt la limg ndm dgi 
Cdm Thiiy vd Cira Bat bieu tgi Cdm Thuy vd Xudn Khdnh 

+ Xac dinh lim lupng biin cat xu6ng ha du: 

Ty Ie bun cat xa tir h6 xudng ha du/giii lai ha 

dugrc xac dinh theo phuong phap Brown 

(Brown, 1944). Phuong phap Browntinh he s6 

boi lang Te cua h6 theo cong thirc sau: 

Te= 1 0 0 ( 1 -
t " 0.0024) 

Trong do: 

V la dung tich ha 6 muc nuoc dang cao nhat (m^); 

Wla dien tich lim vuc ciia ho (km^); 

k la he so phu thupe vao dac tnmg kich thuac h t̂ 

biln cat tai ha. Doi voi moi ho, k thuang dupe xac 

dinh bang thuc nghiem tren co so cac chuoi s6 

lieu quan trie. He s 6 1 dao dpng tir 0.046 din 1.0, 

tang din theo dp tho cua bim cat tai h6. 

Ket qua xac dinh dupe he so fc trong phuong phip 

Brovm d6i voi h6 Trung Son la 0.18 va ha Hua 

Na la 0.046 bing phuong phap mo phong sir 

dung mo hinh SWAT (Ha Ngpc Hien, 2014). H6 

Cua Dat la bac thang duoi cua h6 Hua Na, dong 

chay bim cat din he chu yeu la tit h6 Hiia Na g^m 

cac hat mjn la lung vi vay c6 the gid thilt dong 
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chay biin cat di qua ho Cua Dat va ha Hua Na la 
nhu nhau. Tren co so phin tram bim cat (Te) bi 
gift lai ho, phin tram lupng bim cat ra khoi he 
thong ho tren cac tuySn sang dupe tinh ra va trinh 
bay tren Bang 1. 

Bang 1. Ty le bin cat xa xuong ha du tir ho 
Cira Dat (s.Chu) va Trung Son (s.Ma) 

Thori gian v^n 
hanh ha (nam) 

1 

5 

10 

15 

20 

50 

Cua Dat 
(»/.) 

10.53 

10.59 

10.65 

10.72 

10.80 

11.24 

Trung Son 
(%) 
9.61 

9.84 

10.15 

10.49 

10.84 

13.59 

4. KET QUA VA THAO LUAN 
4.1. Ket qua hieu chinh, Idem dinh mo hinh 
MIKEIl 

Ket qua tinh toan hieu chinh md hinh MIKE 11 
vdi sd lieu thuc do trong mua Iii thang 10/2014 
tai 7 tram tren toan he thdng, kidm dinh vdi sd 
lieu tran lii lich sir nam 2007 va vdi chuoi sd 
lieu trung binh ngay 2008-2012 cho thiy gia 
tri muc nude dinh lu va dudng qua trinh lii 
tinh toan kha phii hgp vdi gia tri thuc do. 
Chenh lech muc nude giua tinh toan va thuc 
do d cac tram dao ddng trong khoang 20 cm 
(hinh 5, hinh 6). Chi sd danh gia sai sd NASH 
tai cac diem so sanh deu cho ket qua tdt (Bang 
2, Bang 3). Nhu vay bo thdng sd sir dung trong 
md hinh la phii hgp, cd du do tin cay de sir 
dung md hinh vao tinh toan md phdng ddng 
vdi cac kich ban. 

Bang 2. Ket qua hieu chinh mo hinh voi dfft do 10-15/5/2014 

Vi tri tram do 

Nga ba s.Buai- s.Ma 

Nga ba s.Chu- s.Ma 

Cira song Ma 

Nga ba s.Buoi- s.Ma 

Nga ba s.Chu- s.Ma 

sang Buoi vao song Ma 

Cira song Lach Trucmg 

Yeuta 
do 

H 

H 

H 

Q 

Q 

Q 

Q 

Don 
vj 

m 

m 

m 

m'/s 

m'/s 

m'/s 

m'/s 

Song 

Ma 

Ma 

Ma 

Ma 

Chu 

Buoi 

L.Truong 

Tri sa dinh 

Thirc 
do 

2.50 

1.21 

1.07 

124 

263 

46.4 

311 

Tinh 
toan 

2.45 

1.10 

0.92 

105 

360 

47.2 

366 

Chenh 
lech 
dinh 

0.05 

0.11 

0.15 

19.8 

96.7 

0.75 

54.0 

Chi sa 
Nash 

0.64 

0.90 

0.97 

0.92 

0.81 

0.99 

0.68 

Bang 3.Ket quii kiem dinh mo hinh vol tran lii Ijch sir 10/2007 

Vi tri tram do 

cim Thuy 
Ly Nhan 

Bai Thupng 
Giang 

Cu Than 
Kim Tan 

S8ng 

Ma 

Len 
Buoi 

Muc nuoc 
thuc do (m) 

21.87 
13.24 
20.64 

5.65 
14.25 

Muc nuoc 
tinh toan (m) 

21.60 

20.80 

7.60 

Sai sa dinh 
lu (%) 

2.2 

1.4 

Chi sa 
Nash 

0.98 
0.96 

0.90 
Xuan Khanh Chu 12.61 12.90 2.2 0.90 
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Hinh 6. Kit qud kiim djnh md hinh vdi chudi sd lieu trung binh ngdy 2008-2012 

4.2. Hifu chinh kiem dinh mo hinh 
MIKEUST 

Hieu ehinh md hinh: 

Nghien euu da tinh toan thu nghiem cac dang 
cdng thirctinh v ^ chuyen bim cat gdm cac cdng 
thuc tinh bun cat tdng cdng, tinh rieng van 
chuyen biin cat day va tinh rieng bim cat lo lung. 
Ddi vdi cdng thiictinh van chuyen tdng cong da 
thu nghiem cac cdng thuc ciia: Engelund-
Hansen, Ackers-White, Smart & Jaeggi. Ddi vdi 
cac cdng thuc tinh van chuyin bim cat lo limg va 
day rieng biet da thir nghiem cac cdng thiic: 
Engelund-Fredsoe, Van Rijn, Meyer-Peter va 
Muller cho biin cat day; Engelund-Fredsoe, Van 
Rijn, Ashida va Michiue cho bim cat lo lung. 
Dua Uen so sanh dudng quan he luu lugng 
nude- biin cat (Q-Qs) cDng nhu do lech cua gia 

tri luu lugng bim cat tinh toan va gia tri thuc do 
tai Uam SC2 tren sdng Chu va SM2 Uen sdng 
Ma de dm ra ham md phdng tdt nhat. Nghien 
cuu da su dung cac chi tieu danh gia sai sd: 
RMSE (Root mean square error-Sai sd quan 
phuang) va RRMSE (Relative Root Mean 
Squared Error-sal sd quan phuong tuong ddi) de 
so sanh va danh gia sai s6 cua cac ham van 
chuyen bun cat de Iga chgn cdng thiic phu hop 
cho luu vuc nghien cuu (bang 4). Gia tri cua chi 
sd RMSE cang tiin ghn ve 0 tlii dp chinh xac 
cua ham van chuyen cang Idn, trong khi dd gia 
tri ciia ham RRMSE (%) cang nhd thi do tin cdy 
cua md hinh cang cao. 

Cdng thiic tinh cac chi sd: 

. . ^ ^ = . . . s s . ^ xir 
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Troi^. 
Xila 

i dd: Yi: gia tri tinh toan tai thdi diem i; 
gia tri ihuc do tai thai diem i. 

N: Tdng gia tri so sanh, Xtb: gia tri thuc do 

trung binh 

Bang 4. Ket qua tinh toan muc do sai so theo hai chi tieu RMSE va RRMSE 

TT 

1 

2 

Biin cat tons con^ 
Acker va White 

Engelund va Hansen 
Smart va Jaeggi 

Bim cdt la limg 

Engelund va Fredsoe 

Van Ri/n 
Lane-Kaliiiske 
Asida & Micchiiie 

RMSE 

0.003 
0.171 
0.004 

0.2152 

0.0024 
0.0029 

0.0028 

RRMSE 

0.18 

10.355 
0.264 

16 9767 

0.1S63 
0 2325 
0.2234 

TT 
.J 

Ham van chuyin i RMSE 

Bim cdt day 
Engelund va Fredsoe 

Van Rijn 

Meyer Peter and 
Muller 

Sato-kiawa & Asida 

Asida & Micchiue 

Asida, Takahashi 
&Mizuyama 

0.0026 

0.0029 

0.0018 

0.0023 

0.0028 

0.0022 

RRMSE 

0.2016 

0.2286 

0.1402 

0.1836 

0.2234 

0.1766 

Tr^m 5C2 (nga ba sflng Chu - song Am) 

is -an — E « p D n iQs-Q 

Tram SM2 (nga ba song M l - s6ng B i) 

V = 0 4006° '= ' ' 

1 32 

IS-QTD - Expon (Os-OTT) Eipon (QS-QJB) 

Logarit liru lu9'ngntr6%-log(Q) Logaritlmiluip^gntnyc-log(Q) 

Hinh 7. Dd thi dgng logarit biiu diin dudng quan hi Q-Qs tgi vi tri SC2, SM2 

Kit qua tinh toan hieu chinh vdi sd lieu tir 12/10 -

17/10/2014 cho thay kit qua chi tieu RMSE va 

RRMSE cua cdng thuc van chuyin bim cat day 

Mayer Peter & Muler va cdng thiie van chuyen 

bim cat lo limg Van Rijn cho kit qua tdt nhat trong 

cac cdng thirc cua md hinh khi kilm nghiem vdi sd 

lieu thuc do tren sdng Ma va sdng Chu (hmh 7). 

Cac cdng thirc nay ciing da dugc nhieu tac gia sir 

dung uong cac nghien cuu cho cac luu vuc sdng 

khac tuong tu d Viet Nam (Nguyen Kien Diing, 

Cao Phong Nha, 2013). Do dd nghien cuu da lua 

chpn cdng lliirc nay de kilm dinh. 

-KtC'i't "•''•'' '"dhinh: 

Sr khi udiinh lim dugc bgthdi^sdmd hinh va 

cSng thiic ^ an chuyin bim cat phii hgp vdi sd li?u do 

dac nhat la cdng thux; Mayer Peter & Muler va Van 
Rijn, tien lianh kiem dinh lai md hinh vdi sd lieu do 
dac tir ngay 10/5 -15/5/2014. Kit qua kilm dinh tai 
tram SC2 va SM2 diroc trinh bay nhu Hinh 8. 

Ket qua kiem dinh cho thay gia tri he sd tuang 
quan cua luu lugng nude va luu lugng van 
chuyen biin cat kha tdt ddi vdd tram SM2 tren 
sdng Ma va chua tot ddi vdi tram SC2 tren 
sdng Chu. Vi sd lieu do dac han chi nen khdng 
cd dieu kien de kiem dinh them, do dd da diing 
hd thdng sd va cdng thiire van chuyen biin cat 
da dugc hieu chinh va kiem dinh cd do tin cay 
a miic chap nhan dugc de su dung dl tinh toan 
du bao van chuyen bun cat va dien biln ldng 
dan sdng Chu, sdng Ma. 
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a 13 

I " ! 
I 2 ! 

ThnSC2(ngabaS&16 Chu -song Am) n SM2 ( r ^ ba song M i •sAngBI) 

1-0.62748"-" 

. os-QTD • ds-on Eipon-ios-onif - apon i 

1 as 19 135 2 2.05 

Logarit Imi liqrng niriyc - tog(Q) 

Hinh 8. Dd thi dgng logarit biiu diin dudng quan hi Q-Qs tgi vi tri SC2, SM2 

hanh hd chiia. Ket qua tinh bien dpng long din sdng 
Chu sau 5 nam va 20 nam dupe trinh bay d Hinh 9, 

4.3. Ki t qua md phdng du bao bien d$ng 

Idng dan h^ du song Ma 

Tiin hanh tinh toan du bao biln dpng ldng din he Hinh 10, gia tri tinh toan chi tilt cho d Bang 5. 
thong sdng Ma su dung riB hinh da dugc hieu chinh, Tuong tu ket qua dubao bien dpng ldng din sdi^ 
kilm dinh cho giai doan 5, 10 va 20 nam tir khi van Ma dupe cho 6 hinh 11, Hinh 12 va Bangd. 

BCNDCNOLONODANIUI 

Hinh 9. Biin dpng ldng ddn sdng Chu 
sau 5 ndm van hdnh hd chua 

Hinh 10. Bien ddng long ddn sdng Chu 
sau 20 ndm van hdnh hd chira 

Bang 5. Mirc do ha thap long dan long sdng Chu tCr dap Bai Thuong tdi nga ba Giving 

Vitri 

H^ liru dap Bai Thugng 

C6ng-TB Thp Lam (K5 hihi Chu) 

Ke Xuan Tin 

Quan Binh- xa Hanh Phiic (K20.5 hihi Chu) 

Ke Gang Ha 

Ke Cam Van 

Dong Chi- xa Thi?u Minh 0O4.8 huu Chu) 

Ke Quy Xa 

Cong TB. Tudi xa Thieu Nguyen 

Khoang 
each tir dap 

(m) 

19,217 

28,910 

38,310 

44,850 

52,730 

58,120 

60,250 

65,540 

70,230 

Ha thap long dan Az theo thcri gian ki tir 
khi ho chira van hanh (m) 

Sau 5 nam 

-2.05 

-0.41 

-0.45 

-0.45 

-0.49 

-1.03 

-1.01 

-0.46 

-0.54 

Sau 10 nam 

-2.55 

-0.55 

-0.64 

-0.60 

-0.37 

-0.76 

-1.08 

-0.56 

-0.67 

Sau 20 nam 

-3.10 

-0.72 

-0.88 

-0.68 

-0.42 

-0.64 

-0.95 

-0.53 

-0.21 
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ng 6. Miic ao ha thap 16ng dSn long song Ma tir Cam Thuy den cm biin 

Vi tri 

Bai DSriK- Ckm Scm (Cim Thiiy) 

Cam Thanh- xa Cam Van 

C6ng-TB Nam song Ma 

Tram bom Thi^u Thinh 

Khu vuc ngii ba Giang 

Ke Ham R6ng 

Ke Quang Phu 

Ke Quang Chau 

Khoang each 
tir Cam Thuy 

(km) 

1,44 

13,22 

37,28 

65,55 

68,24 

75,60 

86,41 

87,89 

Ha thap long dan Az theo thir 

ho chira van hanh 

Sau 5 nam 

-2.69 

-1.32 

-0.85 

-0.76 

-0.38 

-0.64 

-0.43 

-0.12 

Sau 10 nam 

-3.06 

-1.62 

-0.87 

-0.75 

-0.88 

-1.15 

-0.91 

-0.70 

gian ki tir khi 

(m) 

Sau 20 nam 

-3.50 

-2.21 

-0.88 

-0.97 

-0.67 

-0.93 

-0.66 

-0.43 

BEN O C N G L M G DAN HA SU ICMG H i SW KHI V U HANH HO CHI/A 

IMAA '' 

Hinh 11. Biin ddng long ddn sdng Md sau 5 Hinh 12. Bien ddng long ddn sdng Md sau 20 
ndm van hdnh hd chiia ndm van hdnh hd chua 

Tiin hanh phan tich qua trinh diln bien long 
din theo thai gian tai mot so vi tri tren he 
th6ng song Ma: ha luu dap Bai Thuong tren 
song Chu va tai Cdm Thuy tren song Ma. KSt 
qua th4y ring qua ttinh xoi manh say ra o 
nhung nam diu va sau 20 nam qua trinh xoi ca 
ban 6n dinh (hinh 13, hinh 14) vai miic ha 
thip long song khoang lm cr ha luu dap Bai 
Thuong va 2.5 m cr Cam Thuy. 
Nhan xet: 

Oua trinh dien bi^n xoi pho bien the hien kha 
rB d khu ^ uc ha du cac h6 thuy dien. Nhu da 
nh n tich cr phan tren, do cac ho chua giii lai 
nh ldn L'̂ nig bim cat trong ho, gay thieu hut 

va mat can bSng bun cat ha du. Long dan bi 
xoi manh a viing gan dap va lan truySn xudng 
ha du. Xu the cang xuoi ve phia ha du muc do 
xoi long dan cang giam dan. Do ciu tao long 
dan CO nhiSu ghjnh can, nhit la tren tuySn 
song Chu nen xu the xoi long dan a ha du 
khong thuin nhit: co doan xoi nhiSu, co doan 
xoi it, CO thai ky b6i va xoi xen ke, tham cM a 
khu vuc CO ghSnh thac hoSc da g6c, long dan 
se khong bj xoi. 
Tren song Chu, doan tir h6 Cua Dat din dap 
Bai thuong (doan nay chua co he thdng de 
dieu) do long song co nhieu da g6c va cuoi soi 
Ion nen doan nay chi bj xoi han chS hoac 
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khong xoi. Xoi chi xuk hien tir ha du dap Bai 
thuang vh xuoi. Ket qua tinh toan du bao cho 
thky long song co xu the bi xoi manh khu virc 
ngay sau dap Bai Thuang khoang 2-3km vcri 
mirc dp ha thSp long dan khoang 2-3m, su ha 
thSp say ra manh a 5 nam dau voi mirc 2m va 
15 nam sau mai ha them lm; khu vuc ha Imi 
muc dp ha thdp long din giam, pho bien trong 
khoang 0.5-1.Om. Mot s6 khu vuc co miic dp 
b6i/x6i 1cm nhu: sau dap Bai Thupng xoi 2-
3m, ke Thp Nguyen boi 1.2-1.3m, ke Cdm Van 
xoi 0.8-1.lm, ke Tan Binh b6i 0.8-l.Om, ke 

D6ngChix6i 1.0-l.lm, 
Tren tuyfen song Ma, ket qua tinh toan du bao 
cho thdy long song co xu the bi ha thap manh 
khu vuc tir TT. Cam Thiiy den Cam Ngpc 
(khoang 5km) voi miic dp tir 1.5-3.5m; khu 
vuc ha luu muc dp ha thap giam hon, ph6 bien 
trong khoang 0.5-l.Om. Mpt so khu vuc co 
mirc dp boi/xoi 1cm nhu: khu vuc TT. Cam 
Thiiy den Cam Ngpc ha thap khoang 1.5-3.5m, 
khu vuc Cam Van xoi 1.3-2.2m, cong Nham 
Thon boi 1.5-1.9m, tram bom Thieu Thinh xoi 
0.7- l.Om, ke Quang Phii xoi 0.5-1.lm. 

Bin dgifi cioil; diy WDg Cfai tii b In % Bii nnfig 

iiglikib{thi^komkiil 

D I 2 3 4 5 6 M MD II 12 13 14 i n t i; li 19 20 

TbirJeiinlnim) 

Bien d̂ ng cao di diy ung Mi tii Cam Thiiy 

saukhihetluBgiiiviiiiiih 

3 8i y 

0 1 2 3 4 S 6 7 S 9 ID I I 12 1314 15 16 17 IS 19 20 

I M gian (nim) 

Hinh 13. Du bdo biin ddng cao dp ddy sdng Hinh 14. Du bdo biin ddng cao dp day sdng 
Chu tgi hg luu dap Bdi Thuang theo thdi gian Ma tgi Cdm Thuy theo thdi gian 

4.4. Ket qua tinh dp hai thap muc niroc va 
thay ddi dirong quan h$ Q-H 

Tir ket qua tinh toan dien bien va dp ha thdp 
long dan, tien hanh tinh toan sir thay ddi quan 
he luu luong - muc nuac (Q-H) tai mot s6 
diem tren he th6ng song. KSt qua tinh toan 
quan he Q-H tai Cam Thiiy tren song Ma va 
khu vuc ke Cdm Van (gdn Xuan Khanh) tren 
song Chu sau 5, 10 va 20 nam duac trinh bay 
6 hinh 15 va hinh 16. 

Nhu vay, xoi ph6 bi6n a ha du cac h6 chiia, 
dac bi$t la khu vuc thugng luu lam long song 
bi ha thap, tir do dan toi duang muc nuac a 

nhiing khu vuc nay ciing bi ha thap keo theo la 
sir thay doi quan he Q-H tuang iing. 

Tren tuyen song Chu, tai khu vuc ke Cam Van 
each Ciia Dat khoang 58 km, sau 5 nam van 
hanh h6 chiia myc nuoc ha thdp khoang Im so 
voi truac khi co ho, sau 10 n5m myc nuoc ha 
thap them khoang 0.75m va sau 20 nSm myc 
nuoc ha thap them khoang 0.65m. 
Tren tuyen song Ma, tai khu vyc Cam Thuy, 
sau 5 nam van hanh h6 chiia myc nuac ha thap 
khoang 2.70m so vai ban dau, sau 10 n̂ m myc 
nuoc ha thdp tai 3.05m va sau 20 nam myc 
nuoc ha thap toi 3.50m. 
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(Log = logarith) 

Hinh 15. Bien ddngquan he Q-H tgi Cdm Thuy (sdng 
Md) sau 5, lOvd 20 ndm van hdnh hd thuy diin 

(Log = logarith) 

Hinh 16. Bien dmg quan he Q-H tgi ke Cam Vdn(sdng 
CM) sau 5,1 Ova 20 ndm van hdnh hd thuydisi 

5. KET LUAN 

Kk qua nghien ciiu tinh toan cho thay xu the 
bi6n dpng theo huong ha thap long dan ha du 
cac h6 thuy di?n tren he th6ng song MS trong 
tuong lai tuong d6i Ion, ha thap lan nhat toi 
3.5m va trung binh tir 2-3m, tuy nhien curig co 
I s6 di6m bi b6i. Hi6n tupmg xoi ph6 bien se 
CO nguy CO se gay sat 16 bo song va cac cong 
trinh bao ve bo song tren dien rpng a dong 
chinh song Ma va song Chu. 
Cac cong hinh ldy nuoc, cac cong trinh giao 
thong tren tuygn song MS, song Chu se chju 
anh huong cua su diSu till cac thuy dien va 
cac tac dpng do xoi ph6 biSn gay ra. Voi xu 
thi chung la long dan hi xoi, ha thap la chu 
yau, va keo theo ha thdp myc nuoc, do do cac 
cong trinh ldy nuac co nguy co bj treo khong 
ldy duac nuac. Cac tram bom bj treo se anh 
huong toi kh^ nang ldy nuoc, nen can phai co 
cac giai phap d̂  chu dong nguon nuac phuc vu 
tuoi cho nong nghi?p cung nhu nhu cau cac 
nganh khac. Sy hg thap muc nuoc tren he 
th6n" nhî u hon so vai viec h6 chira tang 
luane xa vao miia ki^t nen viec ngoai cac giai 
hap dî u chinh chi dp van hanh h6 van cdn 

t' • c ic giai ph^P ^^'^ ^^ ^^^ ^""^ "̂̂ "̂  ^^ 

chien, cac cong trinh dang nuoc... Cimg can 
chu y rang, co mpt so doan song phia ha luu co 
long dan bi boi nen co nguy co bi boi lap giam 
kha nang lay nuoc vao he thong va ciing co the 
can giai phap ngo vet. 

Tom lai, sau khi xay dung ho thiiy dien o 
thupng ngu6n, do thay doi che dp thiiy dong 
luc dong chay, khu vyc ha du hS thong song 
Ma trong nhiing nam tai se doi mat voi cac 
tinh the nguy hiem moi nhu: xoi Ian truyen do 
nuoc trong, xoi la tai cac viing hpfp luu, ha 
thap myc nuac, bien doi dong chay va hinh 
thai viing ciia song ven bien... Cac cong trinh 
dpc theo tuyen song nhu de dieu, ke, tram 
bom, c6ng lay nuac, cira lay nuoc, cdu qua 
song khong thich iing voi dieu kien mai c6 the 
xay ra cac su co. Do han che ve so lieu nen kit 
qua du bao cung chi dimg 6 miic dinh tinh (dy 
doan), do do can bo tri do dac theo doi dien 
bien, va tiep tyc nghien ciiu dy bao cung nhu 
xay dyng ke hoach hanh dpng de co the iing 
pho va thich iing de giam thieu cac tac dpng 
bat Ipi cua ho thiiy dien gay ra. 

LM cam ffn: Cac tac gia cua bai bao xin duoc 
cam on PGS.TS Tran Xuan Thai da cho nhiing 
y kien dong gop trong qua trinh chinh sira 
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hoan thien bai bao. Nghien cuu nay nhan dugc thdng song Ma va de xuat giai phap h ^ chS 
kinh phi tir ngu6n ngan sach nha nuac trong tac dpng bdt loi nham phat trien ben vung" 
viec triSn khai dS tai "Nghien cuu danh gia tac thuoe chuang trinh nghien ciiu khoa hoc cip 
dong ciia cac ho chira thuang nguSn dSn bien nha nuoc KC08-32/11-15. 
dpng long dan ha du, cira song ven bien he 

TAI LIEU THAM KHAO 

[I] Nguyen Kien Diing, Cao Phong Nha 2013, Nghien ciiu cdc dgc diim biin cdt tren cdc luu 
vuc sdng Bg, Ma, Thu Bdn vd Serepok, Tuyen tap bao cao Hpi thao khoa hpc lan thii 10 -
Vien KH KTTV & MT, Ha Npi, 2013. 

[2] Ha Ngpc Hi^n 2013, Nghien ciiu ddnh gid ldng dgng biin cdt tgi cdc hd chira thugng 
ngudn luu vuc sdng Ma, Chuyen de khoa hpc thupe de tai KHCN cap nha nucrc KC08-
32/11-15, Ha Npi 2014. 

[3] Nguyen Thanh Hiing va nnk 2015, Nghien ciru ddnh gid tdc dgng cug cdc hd chiig thugng 
ngudn din biin dgng ldng ddn hg du, cira sdng ven bien h? thdng sdng Md vd de xudt gidi 
phdp hgn che tdc dgng bdt lgi nhdm phdt trien ben virng, De tai KHCN cap nha nucfc 
KC08.32/11-15, Ha Npi, 2015. 

[4] Nguyin Thanh Hiing, Nguyin Thi Thu Huyen, Vii Dinh Cuong 2015, Nghien ciru dnh 
hudng ciia hd chiig thugng ngudn den cdc dgc trung thiiy vdn tren he thdng sdng Md, T^p 
chi Khi tuong thiiy van, so 657 thang 9 nam 2015. 

[5] Nguyin Ngpc Quynh, Tran Xuan Thai, Ho Viet Cucmg 2013, Ket qud nghien cuu dien 
bien long ddn vd che do thity vdn hg du sdng Ld- Gdm do dnh huong ciia thiiy di?n Tuyen 
Quang, Tap chi Khoa hpc cong nghe thiiy Ipi, so 16 ngay 30/09/2013. 

[6] Nguyin Van Toan 2000, Du dn Dieu tra ca bdn xdi phd biin a hg liru ddp Hog Binh, Vi|n 
Khoa hpc Thuy Loi, thuc hien 1994-2000, Ha Npi 2000. 

[7] Tran Xuan Thai, Nguyen Tuan Anh 2005, Nghien ciiu du bdo xdi let, bdi ldng ldng ddn vd 
de xudt cdc bien phdp phong chong cha he thdng sdng viing ddng bdng Bdc Bd, Eli tin 
KHCN cdp nha nuac KC08-11, Ha Npi 2005. 

[8] Brown C. B. 1944, Discussion of sedimentation in reservoirs. Ed. J. Witzig. Proc. of the 
American Society of Civil Engineers, Vol. 69, pp. 1493-1500. 

[9] Bnone, G. M. 1953, Trap efficiency of reservoirs, Trans. Am. Geophys. Union, 34,407-418. 

[10] DHI 2007, A madding system for Rivers and channels User Guide, Denmark, 2007. 

[II] Williams, G. P., and M. G. Wolman, 1984, Downstream effects of dams gn alluvial rivers, 
Geol. Surv. Prof Pap. 1286, 83 pp., 1984. (http://pubs.usgs.gov/pp/1286/report.pdf). 

TAP C H I K H O A H O C V A C O N G NGHE THCIYLOI 5030-2015 




