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UNG DUNG MO HINH MIKE 11 ST PANH GIA KHA NANG
TAI TAO CAT SOI LONG SONG HONG TU TRAM THUY
VAN SON TAY PEN HUNG YEN

Nguyén Thi Thuc Anh, Tran Ngoc Huén
Truong Dai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Viéc ap dung cong cu mé hinh todn trong bai toan danh gia kha nang tai tao cat
s6i long séng la rat can thiét. Bai bdo ndy sir dung mé hinh MIKE 11 ST dé xdc dinh
tai liong tram trich, heong cat, s6i van chuyén trong doan séng Hong tir tram thity van
Son Tdy dén Hung Yén. Két qua thiét Idp cdc théng sé thity luc va biin cét ciia mé hinh
dwa vao dir liéu quan trdc tir nam 2005 dén 2010, véi cdc chi tiéu danh gid mé hinh:
NASH va sai s6 tong lwong dat mire do cho phép. Két qud nghién ciru cho thdy rang
long dan séng Hong bi ha thdp lién tuc trong thoi doan tir 2011 dén 2015 véi toc dé
x6i ddy séng la 0,5 m/ndm va tong lirong bun cdt van chuyén qua tram Ha Néi khodng
69,12 triéu tan. Két qua nghién ciru ciing da chi ra dwoc cdc vi tri x6i va tai eong biin
cdt tai cac vi tri doc séng lam co sé cho cong tdc cap phép khai thdc cat, séi ciing nhw
xdc dinh dvoc vi tri khai thdac phu hop.
Tiur khéa: Mo hinh van chuyén bun cat; Mike 11 ST; Tai tao cat soi; Song H@)ng.
Abstract

Application of MIKE 11 ST models to assess the capacity of sand and gravel
replensishment of Hong river from Son Tay station to Hung Yen station

The application of mathematical modeling tools in assessing river bed sand and
gravel regeneration is very necessary. This study uses MIKE 11 ST model to determine
the sediment, sand and gravel transfered in Red River section from Son Tay to Hung Yen.
Hydraulic and sediment parameters of the model are established based on monitoring
data from 2005 to 2010, with the evaluation criteria of NASH and total volume error.
The results show that Red River'’s bed level has been continuously reduced during the
period from 2011 to 2015. The river bed erosion rate is about 0,5 m/year and the total
amount of sediment transported through Hanoi station is about 69,12 million tons.
The results identify eroded locations and sediment transport along the river. These
information is useful in authorizing the exploitation of sand and gravel as well as
determining the locations for appropriate exploitation.

Key words: Sediment transport model; MIKE 11 ST; Sand and gravel
replenishment; Hong River.

1. Giéi thi¢u thac qua muc va tuy tién da c6 nhiing
tac dong x4u téi moi truong, h¢ sinh thai
dong song, doi khi vuot qua ngudng tai
tao tw nhién dan dén muc khan hiém, anh
hudng toi sy phat trién bén viing nén kinh

Nganh cong nghiép khai thac cat l1a
mot nganh cong nghiép khai khodng quan
trong, dac biét cho cac nganh xay dung

boi cat 1a mdt dang nguyén li€u thé duogc
khai thac va st dung nhiéu nhét, chi sau
tai nguyén nudc [9]. Do tinh trang khai
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té qubc gia [5]. Bén canh d6, hau hét cac
khoéng san déu dugc xem xét trong moi
trrong tinh, trong d6 cd cd tai nguyén
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khodng san cat, so1 long song. Dud1 sy tac
dong ciia dong chay va diéu kién dia hinh
day song, khéi luong va trong luong khai
thac cat thuc té c6 thé thép hon hoac vuot
qua tai luong trim tich hang nam [5]. Do
d6, can phai xem xét trong mdi truong
dong, danh gid kha nang tai tao, cat soi
1ong song dé cac co quan quan 1y c6 thé
giam sat chit ché viée cip phép va quan
Iy hiéu qua nguon tai nguyén quy gia nay.
Theo nhu Willam W Emmett, kha nang tai
tao cat soi “sand - gravel replenishment”
1ong song duoc hiéu 1a lugng cat soi, boi
ling trong long song & mot khu vuc nhat
dinh dudi tdc dong cua dong chdy trong
mot khoang thoi gian [13].

Hién nay, cong tac quan tric, danh
gia tai luong cat, sdi long song & nudc
ta con nhiéu han ché. Hau hét cac tram
thity van chi quan tric tai lugng bun cat
lo ling, chwa xét dén luong bun cat di day
trong khi day 1a yéu t6 quan trong trong
viéc danh gid kha nang tai tao cat so1 long
song. Bén canh do, viéc xac dinh duogc
cac khu vuc 6n dinh, ¢o lugng cat, sé1 boi
tu cao 1a mot thong tin quan trong trong
viéc xac dinh vi tri thich hop dé cap phép
khai thac cat [6].

V6i su phat trién ciia khoa hoc cong
nghé, hién c6 nhiéu phuong phap nghién
ctru danh gia dién bién long dan bao gom
phuong phép phan tich thong ké, phuong
phép vién tham va hé thdng thong tin dia
Iy (GIS) va m6 hinh toan. Dya theo cac s6
liéu do dac dia hinh phan tich dién bién
trén mat bﬁng trén mat bﬁng, trén mat cat
doc, mit cit ngang, tim ra quy luat thong
ké va xu thé phat trién cua cac doan song,
clia cac bii boi, ghénh can khu vuc doan
song nghién ctru dé xac dinh pham vi c6
thé khai thac cét,...[6]. Phuong phap mé
hinh toan 14 dya vao cac hé¢ phuong trinh
todn mo ta quy luat cua dong chay va bun
cat tai doan song nghién ctu, xac dinh
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cac diéu kién bién, diéu kién ban dau hop
Iy, im cac 101 giai gii tich, 10i giai s tri
cho céc van dé nghién ctru. Phuong phap
vién tham va GIS dua vao viéc phan tich
dudng bd bang anh vé tinh va chong xép
cac két qua phan tich anh vé tinh dé xac
dinh bién dong dudng b, bii can qua cac
nam. Ung dung cac mo hinh toan thuy
luc, hinh thai song ngoi la cong cu hitu
hiéu dé giai quyét cac bai toan trén voi
nhimg wu diém vuot troi nhu cho phép
tinh todn nhanh, tinh todn - phan tich trong
mot hé thong thong nhat va dé dang thay
ddi cac phuong an tinh toan, ching duoc
coi nhu 14 cong cy hd trg gitip cho nhimng
nha quy hoach, hoach dinh chinh séach ra
quyét dinh. Chang han dé giai quyét bai
todn xac dinh vi doan song khai thac cat
hop 1y c6 thé sir dung cac md hinh thiy
luc 1 chiéu (MIKE 11 ST, HEC - RAS,
SOBEK 1DMOR,...), cdc mo hinh toan
thuy van - thuy luc hai chiéu, ba chiéu
(MIKE 21ST, FLOW3D, TELEMAC,...)
[5] cho phép phan tich, danh gia chinh xéc
vé bién dong hinh thai cia mot khu vuc
khai thac cu thé, hodc danh gia duoc kha
nang tai tao cat, soi long song trong mot
mé khai thac cat cu thé dé phuc vu cong
tac cap phép, quan 1y khai thac cat mot
cach hiéu qua.

Bai bao nay s€ ing dung thtr nghiém
mo hinh MIKE 11 ST dénh gia kha nang
tai tao cat séi tu nhién khu vuc song Héng
doan tur tram thuy van Son Tay dén tram
Hung Yén. Két qua ctia nghién ciru nay sé
1 tién d& cho nhitng nghién ciru tiép theo
vé viéc ing dung mo hinh toan trong danh
gia qua trinh tai tao cat sd1 long song tu
nhién va dnh hudng cia viée khai thac cat
dén dién bién 10ng song.

2. Vung nghién cuu

Vung nghién ciru trén song Hong
doan tur tram thiy van Son Tay dén tram
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thiay van Hung Yén c6 tong chiéu dai
khoang 73 km chay qua khu vuc thanh
phé Ha No6i. Poan song co nhiéu bai boi,
phan lach, udn khuc va co céac chi luu nhu
song Pay, song Dudng, song Nhué, song
Say, song K¢ Sit (séng Bic Hung Hai).
Mot sb bai giita nam trén doan song nhu
Bai Vong La, Bai Thuong Cat, Bai gitra
Phu Gia,...[6].
SO PO MANG LUGKE SONG HONG DOAN TU TRAM SON TAY PEN HUNG YEN

on Ty =3 £

Cha thich
A Tram thiy van
Mang Iwdi séng

Hinh 1: So d6 mang lu’(ii’séng Hong doan
chady qua thanh pho Ha Npi [4]

Dong chay trén luu vuc song Hong
- Thai Binh duogc hinh thanh tir mua kha
doi dao. Tong lwong binh quan nhiéu nim
qua Son Tay khoang 118 ty m?® tuong ing
véi luu lugng 3.743 m?/s. Ll ¢ ha du song
Hong bat dau tir thang VI dén thang X véi
lwong dong chay mua i chiém khoang 80
% tong luong dong chay nim. Mua can
trén luu vyc song Hong tir cudi thang X1
t61 thang V, thang X1 13 thang chuyén tiép
mua Il sang mua can [3].

S6ng Hong 1a nhap lwu ciia 3 con song
16n bao gdom song Pa, song Thao va song
L6 phia thuong ngudn, ciing nhu dong
chay, bun cat song Hong chiu anh hudng
truc tiép tir cac song nay. Ké tir nim 1986
sau khi hd Hoa Binh bét dau van hanh va
¢6 anh hudng truc tiép dén ché do thuy vin
noi chung va bun cat noi riéng dbi véi khu
vuc nghién ctru. Theo nhu két qua nghién
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ctru cua Lé Puc Thanh, lugng bun cat tai
tram Son Tay giam 53,3 % so voi thoi ky
trudc khi xay dung thiy dién Hoa Binh.
Cu thé téng lwong bun cat lo ling thoi ky
1975 dén 1979 1a 1.194 g/m?, giai doan sau
khi c6 dap thuy dién Hoa Binh giam xuéng
cong 474,4 g/m? trong nhitng nam 1989 -
2003 [7]. Trong khi 6, theo dir liéu quan
trac tir nam 2000 dén 2015, luu lwong bun
cat lo Itmg tai tram thuy van Son Tay hang
nam giam dang ké. Luu luong bun cat lo
ltng dat 0,5 m3/s va 0,26 m*/s (g vai giai
doan 2000 - 2005 va va 2006 - 2010. Trong
nim nim gan day thi luu luong bun cat lo
ltmg hang nam cua tram thuy van son Tay
chi dat 0,1 m*/s [10].

3. Phuwong phap nghién ctru va dir
li€u sir dung

3.1. Phuwong phap nghién ciru

Bai bao sit dung phuong phidp mo
hinh toan dé tién hanh nghién ctu danh
gia kha ndng tai tao cat soi long song, cu
thé 13 st dung md hinh MIKE 11 ST dé
md phong ché d6 thuy dong luc khu vuc
nghién ctru. MIKE 11 ST la m6 dun van
chuyén bun cét trong bd phan mém MIKE
11, do Vién Thuy lyc Pan Mach (DHI
Water & Environment) phat trién. Day 1a
mot gbi phan mém dung dé mo phong dong
chay (luu luong), chat lvgng nude va vén
chuyén bun cat & cac cira song, song, kénh
twdi va cac vat thé nudc khac [12]. MIKE
11 1a mé hinh dong lyc mot chiéu va than
thién v6i ngudi st dung nham phan tich
chi tiét, thiét ké, quan 1y, van hanh cho
song ciing nhu hé thong kénh dan tir don
gian cho dén phtic tap. Hé phuong trinh sir
dung trong mo hinh thay luc 1a hé phuong
trinh Saint - Venant, viét duéi dang thuc
hanh cho bai toan khong gian mét chiéu,
torc quy luat bién d6i ctiia d6 cao mat nudce
va luu luong dong chay doc theo chiéu
dai dong song/kénh va theo thoi gian [12].
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Yéu cau s6 liéu cia md hinh tinh todn danh
gid van chuyén bun cat trong song gom c6
mang song, tai liéu dja hinh long din, diéu
ki¢n thuy van, thuy lyc va qua trinh bun
cat tai vi tri gi61 han khu vuc nghién ctu.
Cac két qua dau ra qua mo hinh cho phép
xac dinh dugc cac duong qua trinh (Q~t)
(H~t) (p~t) tai bat cir vi tri ndo trén mang
luGi song, qua trinh din bién hinh dang
long dan. Ngoai ra mé hinh con co thé cho
ra mot s6 két qua khac nhu luu toe dong
chay, quan h¢ Q~H,...

3.2. Dir liéu su dung
3.2.1. Tai liéu dia hinh

Tai li¢u dia hinh dugc st dung trong
tinh toan cho mé hinh 1 chiéu MIKE

Nghién cuu

11 14 tai lidu mit cét thyc do ndm 2014
do Tong Cuc phong chong thién tai, Bo
Noéng nghiép va Phat trién nong thon
trong nhiém vu diéu tra khao sat dé diéu
hang nam [11]. Bo tai liéu bao gém 78
mit cit cia song Hong va song Pudng
thudc hé thong song Hong - Thai Binh
da dugc nhiéu co quan khoa hoc str dung
nhu b tai liéu chuan cho mé phong thity
dong luc.

3.2.2. Tai liéu thuy van, bun cat

Nghién ctru str dung céc sb liéu thiry
van, bun cat tai cac tram thuy van Son
Tay, Ha No6i, Hung Yén va Thuong Cat
lam dit lidu bién dau vao va higu chinh,
kiém dinh mé hinh. Chi tiét thé hién trong
Béang 1 dudi day.

Bing 1. Dir liéu sir dung thiét Igp mé hinh MIKE 11 ST

STT Tram Song | Thoi doan

Yéu to Muc dich

1 Son Tay Hong | 2005 - 2015

Q,p Bién trén

Bién kiém tra (Hiéu chinh va kiém dinh

2 Ha No1 Hong | 2005-2015 | Q,H, p thity luc va bin cét)
3 Hung Yén Hong | 2005 - 2015 H Bién dudi
4 | Thuong Cat | Pudng | 2005-2015 | H,p Bién dudi

Dua vao chudi sé liéu thu thap,
nghién curu st dung dir ligu thoi ky 2005
dén 2008 d€ hi¢u chinh m6 hinh; thoi ky
2009 den 2010 dé kieém dinh m6 hinh va
thoi ky con lai 5 nam tir 2011 dén 2015
dé mo phong danh gia qua trinh tai tao
cat so1 tu nhién khu vuc nghién ctru. Do
tai li¢u bun cat tai tram Hung Yén tuong
doi it va khong lién tuc thuong chi dugc
do dac trong thot gian ngan phuc vu cho
cac dy an nghién ctru riéng 1€ va khong co
tai liu bun cat thuc do nén nghién ctru st
dung di€u kién bién bun cat tai tram Hung
Yén ¢ trang thai ty can bang voi kha nang
tai cua dong chay (Sediment supply).

4. Thiét 1ap mé hinh

4.1. Pham vi tinh toan nghién cuu
dién bién long dan

Pham vi bai toan nghién ctu dién
bién long dan thudc pham vi doc song

Hong tir tram thay van Son T4y dén tram
Thuy vin Hung Yén, trén séng Pudng
duoc gioi han dén tram thuy van Thuong
Cat (Hinh 1).

4.2. So db thiiy lyee tinh todn
Viéc nghién ctru tinh toan ché d6 thury
luc doan séng Hong c6 lién quan chit chd
dén ché d6 thuy luc cia toan mang song
Hong - séng Thai Binh, do d6 nghién ctru
tién hanh xéc dinh vi tri bién phu hop dam
béo khdng ché dugc ché do thuy luc, qua
trinh van chuyén bun cat trong hé thong.
Mang thiy Iyc tinh todn gém 2 doan soéng:
Séng Hong tir vi tri 29.500 m dén 132.400
m trong ing vai tri tai tram thuy van Son
Tay va Hung Yén; phan luu song Pudng
duogc gidi han dén tram thity van Thuong
Cat tlr vi tri 0 m dén 4.600m. So dd tinh
toan mang thuy luc nhu Hinh 2.
59
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4.3. Xdc dinh diéu kién bién va
théng sé ciia mé hinh

4.3.1. Diéu kién bién

Bién trén cua mo hinh 1a luu lugng
ngay tai tram thuy van Son Tay va bién
dudi 1a gia tri muc nudc tai tram thiy van
Hung Yén trén séng Hong va tram thiy
van Thuong Cat trén song Dubng. Tai
mdi vi tri bién luu luong kém theo gia tri
bién bun cat lo ling. Cac vi tri tram Son
Tay va Thuong Cat st dung bun cat lo
ltmg do dac trong thot ky tinh toan. Tai
liéu bun cat tai tram Hung Yén tuong ddi
it va khong lién tuc thuong chi dugce do
dac trong thoi gian ngan phuc vu cho cac
du &4n nghién ctru riéng 1é va khong c6 tai
liéu bun cat thuc do nén nghién clru st
dung diéu kién bién bun cat tai tram Hung
Yén ¢ trang thai tu can bang voi kha ning
tai cua dong chay (Sediment supply).

4.3.2. Théng s6 ciia mé hinh

a) Théng sé thiy luc

Dbi v6i mé hinh thay luc, hé sb nham
1a théng s quan trong c6 anh hudng 16n
nhat dén két qua din toan thuy luc. Diéu
nay di dugc chi ra trong cac két qua
nghién ctru ctia mot sé tac gia, trong do
tac gia [1] da ing dung m6 hinh MIKE
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11 ST m6 phong van chuyén bun cat cho
doan séng Hong véi cac théng sé nham
xéc dinh trong khoang tir 0,042 dén 0,045
cho toan mat cat, hay tac gia [3] da g
dung m6 hinh MIKE 21 C nghién ctru du
béo x6i 16, bdi ling long din cho doan
song Hong tir Son Tay dén Lién Tri véi hé
s6 nham Manning (n) duogc phéan ra lam
hai khu vuc chinh, gia tri n = 0,025 khong
d6i cho phan 1ong sdng, gia tri n = 0,045
khong doi cho phan bai song.

b) Théng sé bun cat

Duong kinh hat d.,; DPuong kinh
hat trung binh khai bao trong mo hinh s€
duoc xac dinh thong qua trinh hi¢u chinh
va kiém dinh mé hinh. Theo nhu két qua
danh gia dac tinh bun cat tai cac tram thuy
van quan tric bun cat trong nhiéu nim va
duong kinh bun cat trung binh cho toan
bo mang ludi d  1a 0,23 mm [3].

Nghién ctru st dung céch tinh toan
tong lwong van chuyén bun cat theo
phuong phap Engelund - Hansen [2], day
1a cong thire dd duoc kiém ching 1a phu
hop dé mo phong qua trinh van chuyén
bun cat cho doan song nghién cuu [1].

Ngoai ra con ¢ cac thong sb khac
lién quan dén gio, cOn cat, bii gitia,...
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5. Két qua va thao luin
5.1. Higu chinh kiém dinh

Trong quéa trinh hi€u chinh, klem
dinh m6 hinh, vi€c lya chon céc chi sd va
ti€u chi danh gia la rat quan trong Tac gia
[8] da tong hop duoc cac chi so va ti€u
chi dé x4c dinh muc d§ phu hop cho céc
mo hinh nhu chi s6 hiéu qua NASH, phan
tram sai s6 (PBIAS), Sai s6 quén phu’O’ng
(RMSE). Nhin chung, cac két qua duogc
cho 1a dat khi NASH > 0,50 va PBIAS
trong khoang 25 % dbi voi dong chay va
55 % d6i voi bun cat doi véi bude thoi
gian md phong theo thoi doan thang.

Trong qua trinh hiu chinh, kiém dinh
mo hinh bun cét, ngoai tai li¢u ve van chuyén
bun cat thi can phai c6 tai ligu vé dia hinh
long song tai thoi diém trude va sau thoi
doan tinh toan dé so sanh voi két qua chay

Nghién cuu

mod hinh, néu dia hinh do dac va dia hinh
trong tinh toan phu hop thi qua trinh mo
phong méi chinh xac. Tuy nhién, do han ché
v€ tai ligu thu thap, nghlen ctru khéng danh
g1a két qua theo tiéu chi nay va lya chon mot
s0 ti€u chi danh gia mirc o phu hop ctia yéu
t6 van chuyén bun cat trong md hinh MIKE
11 ST, PBIAS, cén bang tong luong bun cat.
Can bang tong luong bun cat (W R x At).
Ngoai ra, mirc d6 danh gia sai s con phu
thude vao truong hop mo phong (su kién hay
lién tuc), chat luong va so lugng dir liéu thuc
do, budc thoi gian tinh toan.

Muc dich cta hi€u chinh va kiém dinh
thong sO ctia mo hinh 1a tim ra bo thong
sO (thuy luc va bun cat) phu horp cho doan
song nghién clu. Nghlen ciu su dung
phuong phap thu sai, tim ra dugc thong s6
dic trung vé hé s6 nham n va duong kinh
hat bun cat d 50) nhu trong Bang 2.

Bing 2. Thong sé thiiy lwc va dwong kinh hat ciia song Hong va Puéng

STT | Séng | Vitri(m) n Dy wm | STT | Song | Vi tri(m) n Dy om |
1 Dudng 400 0,047 0,22 13 | Hong 73.600 0,035 0,26
2 | Puong 3.000 0,047 0,22 14 | Hong 78.500 0,035 0,26
3 Dudng 5.600 0,047 0,22 15 | Hong 83.400 0,035 0,26
4 Hong 29.500 0,04 0,28 16 | Hong 88.300 0,034 | 026
5 Hong 34.400 0,037 0,28 17 | Hong 93.200 0,034 | 0,26
6 Hong 39.300 0,035 0,28 18 | Hong 98.100 0,034 | 0,26
7 Hong 44.200 0,035 0,27 19 | Hong | 103.000 | 0,034 | 0,25
8 Hong 49.100 0,035 0,27 20 | Hong | 107.900 | 0,034 | 0,25
9 Hong 54.000 0,035 0,27 21 | Hong | 112.800 | 0,034 | 0,25
10 | Hong 58.900 0,035 0,27 22 | Hong | 117.700 | 0,034 | 0,25
11 Hong 63.800 0,035 0,27 23 | Hong | 127.500 | 0,034 0,25
12 | Hong 68.700 0,035 0,27 24 | Hong | 132400 | 0,034 | 024

5.1.1. Hiéu chinh, kiém dinh thuy lyc

Hi¢u chinh m6 hinh thuy lyc voi div
liéu quan tric thoi ky tir nim 2005 dén 2008
bang cach khai bio qua trinh luu luong,
muc nudc tai cac blen ctia mo hinh, sau do

LT
AR S TR LUA LRI TRAL WA W03 TRRUCHS WD MEL Cote

e P 1 L B

Luwu lugng

tién hanh mo phong qua trinh va trich xuét
két qua vi tri tram kiém tra. Két qua duong
qua trinh tinh toan va thuc do trong trudng
hop hiéu chinh mé hinh tai vi tri kiém tra
duoc the hlen trong Hmh 3 va Hinh 4.

1Y MILIC FLIOC THAM w44, DT

v

Fia m
Muc nuoc

mﬂ'*|

Hinh 3: Két qud higu chinh thiy lwc tai tram Ha Ngi thoi ky 2005 dén 2008
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Hinh 4: Két qud higu chinh thiy lwc tai tram Ha Ngi thoi ky 2009 dén 2010

Qua két qua tinh toan, du’O‘ng qua trinh luu luong nudc tinh toan va thuc do twong
601 phu hop vé dang duong Két qua tinh toan hé s NASH dat trén 0,86 dbi v6i yéu
t6 mirc nudc va trén 0,75 d6i véi hiéu chinh gid tri luu luong.

Bing 3. Bing thong ké chi sé higu qud mé hinh thiiy licc tai tram Ha N§i

Truong hop Yéu to (PBIAS)% NASH
Hiéu chinh Muc nudc (m) 0,87
i Luu luong (m?/s) 10% 0,76
.2 . Muc nudc (m) 0,83
Kiém dinh Luu luong (m?/s) 8% 0,78

5.1.2. Hiéu chinh, kiém dinh bun cat

Két qua so sanh sy phu hop gifra duong qua trinh d§ duc bun cat tinh toan va thuc
do tai tram Ha Noi tir ndm 2005 dén nam 2008 dugc thé hién trong Hinh 5.

TP UL S U — —
fem i mag e =
v LU LIS BUM CAT LD LU TRAL 1WA WL TRICHS 1P WEL Coaat

Truwong hop hiéu chinh
Hinh 5: Puwong qud trinh lwu lwong bin cdt lo liing tram Ha N§i tiv nam 2005 dén 2010
Két qua thé hién trong Hinh 5 cho thay sy bién doi lwu lugng bun cat tinh toan va
thuc do voi qué trinh luu luong. Twong quan gitra luu lugng bun cat véi luu lugng tinh
toan kha phu hop hé sé twong quan tai tram Ha Noi cho két qua & mirc d6 tdt tuong
g R? > 0,64. Cac két qua duoc thé hién trong bang sau:
Bing 4. Két qud tinh hé so twong quan trong truong hop kiém dinh

—
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Truwong hop kiém dinh

Tong lwong bun cat (10°m?)

A 2
TT | Truong hop Thue do Tinh tosn AW (%) R
1 Hiéu chinh 35,99 50,87 41% 0,54
2 Kiém dinh 31,65 57,74 -45% 0,77
Nhdn xét: s6 tong luong bun cat lo g con 16n. Tuy

Dua vao céc chi tiéu danh gia mtrc do
phu hop thong s6 ciia mé hinh, cac thong
s6 da dugc higu chinh va kiém dinh dam
bao tinh hop 1y ctia cac thong sé mo hinh
thuy luc, van chuyén bun cat. Mac du sai
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nhién do dic thu yéu t6 van chuyén bun
cat trong song c6 tinh phtrc tap, qué trinh
do dac kho khan nén két qua tinh toan
trén 14 c6 thé chép nhan dugc. Nhu vay
nghién ctru c6 thé ap dung mé dun véan
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chuyén bun cat MIKE 11 ST dé phuc vu
cho cac nghién ctu md phdéng qua trinh
van chuyén bun cat trong song.

5.2. Danh gia kha nang tdi tao cdt
sOi ty nhién

Tur viéc xac dinh dugc bd thong s6 cho
mo dun van chuyén bun cat trong MIKE 11

Nghién cuu

ST cho doan song Hong, nghién ciru tién
hanh mé phong qua trinh van chuyén cat,
s0i cho doan song Hong thoi ky 2011 dén
2015. Trén co sé do s€ xac dinh duoc su
bién d6i long dan va qua trinh van chuyén
bun cat tai mot sd vi tri doc song. Két qua
tinh todn duoc thé hién ¢ Hinh 6 va Hinh 7.
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Hinh 6: Qud trinh bién déi long dén song Hong doan tir tram Ha N§i dén Hung Yén
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Hinh 7: Luu lugng bun cat chdy qua tram Ha Npi thoi ky 2011 - 2015

Dua vao két qua Hinh 12, long dan
song Hong trong giai doan tir 2011 dén
2015 d3 giam cao trinh day soéng (phan
sau nhat) khoang 0,5 m/nim. Khu vuc
bién d6i manh nhéat chu yéu 1a nhing
doan song cong, va co lach sau. Téng
luong bun cat chay qua mat cat tai tram
thity van Ha Noi tir nam 2011 dén 2015
1a khoang 69,12 triéu tn. Luong bun cat
téng cong tinh ca luong bun cat di day.

5.3. Thao ludn

Két qua hiéu chinh va kiém dinh thay
lyc dat mire d§ chinh xac cao, voi chi sO
NASH trén 0,75 va két qua hiéu chinh
mo hinh van chuyen bun cat cho két qua
tuong ddi voi hé sb twong quan gitta luu

luong bun cat tinh toan va thuc do > 0,54.
Thong sé anh huéng chinh dén qua trinh
thuy dong luc hoc trong song Hong 1a hé
sé, nham 16ng (n) va duong kinh hat DSO.
Két qua tinh toan van chuyén bun cat co
phan thién 16n, do két qua tinh toan bao
g6m luu lwong bun cat tong cong gom ca
bun cat lo ling va bun cat di day, trong
khi dit li¢u thuc do bun cat hi¢n nay chi
maoi tap trung vao bun cat lo ling. Viée
thiét 1ap mo phong mé hinh van chuyén
bun cat chura xem xét dé cap dén qua trinh
khai thac cat long song. Day cting la mot
nhan t6 anh huéng 16n dén qua trinh tai
tao cat so1 long song, cling nhu anh huong
dén qua trinh ha thip long dan trong
nhimg nim gan day.

63

Tap chi Khoa hoc Tai nguyén va Méi truong - S6 23 - nam 2018



Nghién cuu

Thém vao do, két qué mo phéng danh
gia kha nang tai tao cat soi long song phan
anh ding hién trang tinh hinh ha thap long
dan trong nhitng nim gan day. Két qua
tinh toan ciing phan anh dugc tinh hinh
suy giam luong bun cat dén tai tram thuy
van Son Tay, ddn dén hién twong mat
can bang bun cat doan phla ha du, tir d6
12 nguyé€n nhén dan dén qua trinh boi x6i
long dan hang nim.

6. Két ludn

M6 hinh todn md phong qué trinh
van chuyén bun cat 1a mot cach tiép can
maoi1 trong qua trinh nghlen ctru danh gia
kha nang tai tao cat soi long song phuc vu
cho viéc cap phep, danh gia trit lu:ong cat
s01 O trong song. Nghién ctiru da ap dung
md hinh MIKE 11 ST m6 phong, danh
gla qua trinh tai tao cat ty nghién khu vyc
song Hong. Két qua hiéu chinh va kiém
dinh mo6 hinh thuy luc va bun cat dam bao
muc dd tin cay phuc vu cho viéc nghién
cru qué trinh van chuyén bun cat. Vao
thoi doan nghién ctru, long dan c6 xu thé
ha thap khoang 0,5 m/nam & nhirng vi tri
sdu nhat, cac doan x6i sau thuong Xay ra
o nhu’ng khu vuc doan song cong va lach
sau. Két qua tinh toan méi thé hién duge
lLrong bun cat chay qua mat cit ngang
song va qua trinh bién do6i day song. Vi
vay, can ¢ nhu’ng nghién ciru tiép theo
dé danh gia méi quan hé gu:a luong bun
cat 1o ling va lugng cat va soi van chuyén
dudi day song. Ngoéi ra, cac nghién cliiu
tiép theo cung can c6 nhimg danh gia anh
hudng cua viée khai thac cat dén kha ning
tai tao cat soi long song.
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