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NGHIEN CUU PANH GIA TAC PONG CUA SU DUNG PAT DPEN
NGAPLUT HA LUU SONG LAM BANG MO HINH MIKE SHE
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Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
Tém tit
M&6 hinh thuy van théng sé phdn bé la logi mé hinh xem xét dén sy bién doi
cd vé khéng gian lan thoi gian ciia cdc diéu kién mdt dém ciing nhuw ddc trung khi
twong thuy van trén toan luu vuce, do do dong chay trén luu viec song dwoc xem xét
mét cdch toan dién, day dii ca vé nguyén nhan hinh thanh, co ché phat trién va qud
trinh suy giam. Bai bdo trinh bay két qud buéc dau nghién civu ting dung mé hinh
MIKE SHE ddnh gid tdc déng cia sir dung dat dén dong chay i va ngdp lut leu
song Lam.
Tir khéa: MIKE SHE; Thong s6 phan bd; Str dung dat; Ha luu song Lam.
Abstract

Assessing the impacts of land use on flooding at Lam river downstream area
using MIKE SHE model

Distributed parameter hydrological model of takes into account the distribution
both spatial and temporal surface conditions as well as hydro-meteorological
characteristics of whole region. Therefore, the river basin flow is assessed
comprehensively with the formation cause, development mechanism and declining
process. This paper presents the results of the initial research using MIKE SHE
model to assess the impact of land-use on the downstream flow of Lam River and

establish flooding maps.

Keywords: MIKE SHE; Distributed parameters; Land use; Lam river

downstream.
1. Dat van de

Ban d6 ngap lut (BDNL) da tro
thanh cong cu quan trong trong cong tac
canh bdo I, ngdp lut, phong tranh va
giam nhe thién tai do 10, lut gdy ra. Vi
vay cong tac xay dung BDNL da duogc
trién khai thuc hién kha bai ban trong
nhiéu cong trinh nghién ctru va di dat
duoc nhing thanh cong nhét dinh. Doi
v6i ha luu song Lam, BDNL tng véi
tran 10 lich st ndam 1978 da dugc xay
dung bﬁng viéc su dung cdc mod hinh
toan MIKE FLOOD [1], HEC-RAS két
hop véi HEC-GeoRAS[1]. Mac du cac
BDNL nay duoc xdy dung v6i ban do dia
hinh khé chi tiét, d chinh xac cta mo
hinh thity lyc 1 chiéu cho dong chay trong
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song c6 do tin cay kha cao, chat luong
cia BDNL cling dugc so sadnh, danh gia
v6i thuc tién, song van con nhimg han
ché nhat dinh. Mot trong nhirng han ché
do 1a viéc ngdp lut maéi chi xem xét & goc
dd sinh ra do dong chay trong song qua
16n, vuot khoi cao trinh dé, gdy nén ngép
lut ma chua xem xét dén ngap lut sinh ra
do lugng mua 16n trén luu vyuc trong thot
gian ngin, qué trinh tap trung suon doc
qua nhanh va kha nadng thoat 1t cua luu
vuc qua cham, do vay cac BDNL trudc
day ciing chua phan anh hét dugc nhiing
nguy hai do i mang lai.

Pé xem xét mot cach dﬁy du hon,
toan dién hon vé nguy co va muc do
ngap lut do 1 gdy ra d6i véi mdi luu vuc
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song thi cac thong tin vé hién trang st
dung dat, tham phu thuc vat, diéu kién
dia hinh, diéu kién khi tuong (mua, bdc
hoi) ... 1a vo cing can thiét va rat quan
trong. Nham tich hop cac 16p thong tin
lién quan dén kha ning gay ngap lut trén
luu vuc song, cac tac gia da ung dung
thanh cong moé hinh MIKE SHE phuc
vu thanh 1ap BDNL khu vuc ha luu song
Lam trong tran 1ii 10/2010, cac két qua
nghién ctru s& dugc trinh bay chi tiét
trong cac ndi dung duoi day.

| Bathymetry
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2. Phuong phap nghién ciru va
50 liéu

2.1. 86 ligu phuc vu nghién civu

2.1.1. 86 liéu dia hinh

S liéu dia hinh (Hinh 1) duoc sir
dung trong bai bao nay la ban ¢6 DEM
50 m x 50 m dugc xay dung nam 2005

dura trén ban dd dia hinh ty 1& 1:25.000,
1:10.000.
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S6 liéu mit cat v6i 133 mit cat trén
dong chinh song Ca (Hinh 2) dugc gidi
han tir hd Ban V& dén tram Cira Hi,
khoang cach 276,6 km. Song Nam Mg c6
21 mit cit duoc gidi han tir Muong Xén
dén ngd ba song Nam Mo - Ca. Song Hiéu
¢6 53 mit cat duoc gidi han tir tram Nghia
Khéanh vé dén ngd ba Cay Chanh. Séng La
¢ 7 mat cit dugc gi61 han tr Vinh Khanh
dén Truong X4. Song Ngan Phd c6 11 mit
cit duoc gidi han tur tram thuy van Son
Diém dén Vinh Khanh. Séng Ngan Sau co
11 mit cét duogc gidi han tir tram thuy van
Hoa Duyét dén Vinh Khanh.

2.1.2. 86 liéu khi tuong thiy vin

S liéu mua (Hinh 3) 13 s6 liéu mua
ngdy cua 15 tram, gdm: Muong Xén,
Cta Rao, Con Cudng, Tuong Duong,
Quy Chau, Nghia Khanh, Tay Hiéu, Dira,
b6 Luong, Nam Dan, Huong Khé, Hoa
Duyét, Son Diém, Linh Cam va Vinh.

S6 liéu bdc hoi (Hinh 4) 1a sb liéu
bdc hoi ngay cua 6 tram, gdm: Tuong
Duong, Quy Chau, Tay Hiéu, Do
Luong, Hrong Khé va Vinh.

S6 liéu luu luong ngay cua 7 tram,
gém: Muong Xén, Quy Chau, Nghia
Khanh, Dwra, Yén Thuong, Hoa Duyét
va Son Diém.

S4 lidu muc nudc ngay cua 6 tram,
gém: P6 Luong, Yén Thuong, Nam
ban, Linh Cam, Chg Trang va Ctra Hoi.

Sir dung dit
Hinh 5: Sw phdn bo cua mdat dém luwu vuc song Lam trong mé hinh MIKE SHE
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Hinh 4: Phén b6 boc hoi luu vwee song
Lam trong moé hinh MIKE SHE

2.1.3. 86 liéu sir dung dat

Sé liéu sir dung dat, tham phu thuc
vat dugc su dung tir ban dd hién trang
sir dung dat (Hinh 5a), ban dd phan bd
tham thuc vat nam 2012 (Hinh 5b) voi
ban d6 ti 1¢ 1:10.000 cho 2 tinh Nghé An
va Ha Tinh.

Tham thuc vat
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2.2. Phwong phap nghién ciru

DPé danh gia su tac dong coa st
dung dat dén dong chay 18, dic biét 1a
ngap lut cho mdi lvu vuc song thi mod
hinh MIKE SHE la sy lyra chon tét nhat,
bdi day 1a mo hinh todn thuy van vat ly
thong s6 phan bd moé phong chu trinh
nuéc dat hoan chinh bang cach ghép
ndi v6i mé hinh dinh tuyén dong chay
MIKE 11 [5], bao gém su chuyén dong
cia nudc trong vung bao hoa, vung
khong bao hoa va bdc hoi, sy di chuyén
dong nudc hai chiéu ctia dong chay trén
dét lién, su dich chuyén dong nudc mot
chiéu trong hé théng song sudi. Sy di
chuyén nudc trong ving bao hoa dugc
mo phong bang khac biét hiru han ba
chiéu hodc bé chua tuyén tinh. Su dich
chuyén 2 chiéu cua dong chay trén mat
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dat duoc mo phong bang cach st dung
phuong phap khac biét hitu han. Phuong
phap song khuéch tan ciia phuong trinh
Saint Venant duoc sir dung ¢é mé phong
su dich chuyén mdt chiéu cua dong chay
trong song sudi. Sy di chuyén nudc
trong vung khong bao hoa dugc md
phdong str dung phuong trinh Richards
hodc dong chay trong luc, hodc phuong
phap can bang nudce hai 16p [5].

3. Hiéu chinh va kiém dinh mé
hinh MIKE SHE

St dung chudi s liéu dong chay
trong cic thang mua lii tir thang VII dén
thang XI nam 2007, bai bao da tién hanh
hiéu chinh m6 hinh MIKE SHE [6] cho
mua 14 trén luu vuc song Lam. Két qua
hiéu chinh dugc thé hién ¢ hinh 6 va
bang 1 dudi day:
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Hinh 6: Duong qud trinh mwc nwdc tinh todan va thwc do mua lii nam 2007 luu vuc
song Lam
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Bing 1. Pdnh gid chit lwong hiéu chinh mé hinh MIKE SHE mia lii 2007

TT Tram ME MAE RMSE STDres Nash
1 Nam Dan -0.60 0.97 1.56 1.44 0.76
2 Linh Cam 0.05 0.17 0.20 0.19 0.99
3 Chg Trang 0.13 0.14 0.17 0.11 0.99
4 Yén Thuong -0.09 0.50 1.09 1.08 0.83

Str dung chudi s liéu dong chay trong cac thang mua 1ii tir thang VII dén thang
XI ndm 2013, bai bao tién hanh kiém dinh mé hinh MIKE SHE. Két qua kiém dinh
dugc thé hién ¢ hinh 7 va bang 2 dudi day:
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Hinh 7: Duwong qud trinh muc nwdc tinh todan va thuwc do mua lii nam 2013 luu vuc
song Lam

Bing 2. Ddnh gid chit luwgng kiém dinh mé hinh MIKE SHE miia lii 2013

TT Tram ME MAE RMSE STDres Nash
1 Nam Pan -0.99 1.31 1.88 1.60 0.70
2 Linh Cam -0.32 0.40 0.57 0.47 0.96
3 Chg Trang -0.04 0.22 0.28 0.28 0.97
4 b6 Luong -1.33 1.89 231 1.89 0.87
5 Yén Thugng -0.39 0.74 1.41 1.36 0.75

Tir Bang 1 va Bang 2 thdy qua chi tiéu Nash dé danh gia chat lugng mé hinh
thoi ki mua 1ii ndm 2007 va 2013 cho két qua tbt: gia tri Nash déu > 0,70; cao nhat
tai Linh Cam va Cho Trang v6i Nash = 0,99 (2007) va thip nhét tai Nam Pan véi
Nash = 0,70 (2013). Két qua nay cho thdy bo thong s6 cia mé hinh dam bao do tin
cly, co thé sir dung cho cac nghién ciru tiép theo.

48

Tap chi Khoa hoc Tai nguyén va Moi truong - So 22 - nam 2018



4. Panh gia tac dong cia sir dung
dat dén dong chay li ha lru séng Lam

Théng X/2010 trén séng Ngan Sau
da xay ra lii dic biét 16n, tai Chu Lé muc
nuoc dat dinh 12 16,56 m (luc 19 gio ngay
16/X), trén BD3: 3,06 m, vuot Ii lich s
nam 2007: 0,43 m; tai Hoa Duy¢t: 12,37
m (luc 24 gid, ngay 16/X), trén BD3: 1,87
m; song Ngan Phé tai Son Diém: 12,56
m, dudi BD3: 0,44 m; song La tai Linh
Cam: 5,99 m, dudi BB3: 0,51 m[1].

Tai Nghé An mua Il da [am muc
nudc trén cac song dang cao gy ngap
ung ¢ cac huyén Y én Thanh, D6 Luong,
Thanh Chuong, Nam Dan,... Tai Ha
Tinh gan nhu ca tinh d chim trong nudc
111, 160/260 xa bi ngap, trong d6 hon 100
xa bi co6 13p hoan toan, tap trung & céc
huyén nhu: Huong Khé (22/22 xa va thi
trdn bi ngdp), Huong Son, Vii Quang
(12/12 x4 bi ngap), thanh phé Ha Tinh
(16/16 xa phuong bi ngap).

C6 thé thay, tran lii thang X/2010
1a trn 10 gdy ngdp lut vé1 quy mo 16n &

Nghién cuu

khu vyc ha Iuu song Lam. Do vay nhom
tac gia da s dung tran li thang X/2010
dé danh gia sy anh hudng cua diéu kién
mit dém dén ngap lut ha luvu song Lam.

Trén luu vyc song Lam hé thong
hd chtra Ban V& va dap Khe B6 chinh
thuc di vao hoat dong tir nam 2005.
Qua phan tich chudi s liéu cac tran
I I16n trong vong 55 ndm qua (1961 -
2016) cho thay, dic trung dong chay lii
khu vuc ha luu séng Lam chiu su chi
phéi kha 16n boi ho chira Ban V&. Pong
thoi, dudi sy anh hudng cia hod thay
dién Ban V¢, cdc hoat dong khai thac
bé mat luu vuc ciing dién ra manh mé&
hon, kinh té - x3 hoi ting truéng nhanh
chong, qua trinh do thi héa ngay cang
gia tang, nghia la qué trinh st dung
dat dién bién phuc tap, anh huéng 16n
dén dong chay 1. Tir d6 bai bao di lya
chon nam 2005 1a mdc thoi gian dua ra
2 kich ban (Bang 3) dé danh gia su anh
huong cua st dung dit dén dong chay
1 ha luu s6ng Lam, nhu sau:

Bing 3. Kich bin ddnh gid sw anh hwéng ciia si dung dét dén dong chay lii

TT | Tén kich ban

Pic diém

Str dung dat (trude nam 2005) cha yéu cho nong nghiép va 1am

1 KBl nghiép, nghia 1a mirc d6 thi héa, dét trong & muc thap (Hinh 8.a
va Bang 5)
Str dung dat (sau nam 2005), hoat dong khai thac bé mit luu vuc
2 KB2 ¢ nhiéu sy thay d6i, muac d6 thi hoa, dat tréng & muc cao, dién

tich dat nong nghiép va dét rirng bi thu hep (Hinh 8.b va Bang 5)

KB1

OwiE BIWR J(re -

KB2

Hinh 8: Kich ban ddnh gid sw anh hwéng ciia siv dung dit dén dong chay lii
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V61 b thong sb ctia md hinh MIKE SHE sau khi d duoc hiéu chinh va kiém
dinh nhu trén, bai béo tién hanh danh gia anh hudng cua sir dung dat dén dong chay
1& ha luu séng Lam, két qua nhu & Hinh 9, 10 va Bang 4 va 5 dudi day:

a——r

Hinh 10: Béin do ngdp lut ha luu séng Lam trin lii thdng X/2010 - KB2
Bdng 4. Dién tich ngdp lut (ha) theo mivrc ngdp (m) ha luu song Lam trdn lii X/2010

TT 1 2 3 4 5 6 7 8 9 10 11 | 12
Huyén| Pd |Nam| Hung |Nghi|Hwong| Vii |Dic|Hong |Cira| Thanh | Nghi Vinh

Mirc ngap Lwong| Pan |Nguyén| Léc | Son |Quang| Tho | Linh | Lo |Chwong |Xuin
0-05m KB1| 180 | 691 | 485 [433| 652 | 859 [569| 150 | 15 | 1293 | 472 | 344
KB2| 182 | 930 | 526 |440| 1265 | 1056 | 656 | 150 | 15 | 1184 | 293 | 339
0.5-1m KB1| 22 | 93 | 354 [259| 96 46 240 | 53 476 95 |105
KB2| 21 |134] 308 |237| 108 52 |212| 53 475 73 | 105
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1-1.5m KB1| 15 33 217 | 242 | 116 53 102 | 14 110 37 | 37
’ KB2| 15 55 244 | 247 | 123 51 126 | 14 122 24 | 42
Lsam KBLL 39 [11] 105 [270] 87 | 65 |47 96 26
) KB2| 39 11 116 | 267 | 110 81 54 85 26
23m KB1| 20 23 57 49 63 9 54
KB2| 20 23 68 87 63 9 54
34m KB1| 13 55 94 11
KB2| 13 55 96 0
46m KB1 27 105
KB2 27 109 11
6-8m KB1 27 73 7
KB2 27 78
>8 KB1
" kB2
Bing 5. Toc dé thay doi dit d6 thi va sw thay doi mivc dé ngdp lut theo kich bin
Dién tich ngép (ha) ing
Toc dd thay doi dat do thi, dat trong v6i do sau ngap (0-0.5 m)
R trén lia X/2010
m Huyén Dién tich ndm | Dién tich nam Mirce Mite thay déi
2000 (ha) [2] | 2014 (ha) [3, 4] | thay déi | KB1 | KB2 Ry )y
(KBI) (KB2) (%) ’
1 | Nam Pan 1221 1644 35 | 691 | 930 34.6
2 | Hung Nguyén 737 835 13 485 | 526 8.4
3 | Huong Son 9757 12219 25 | 652 | 1265 94.0
4 | Vi Quang 5354 6473 21 859 | 1056 22.9
5 | DicTho 2365 2810 19 | 569 | 656 15.3
6 | NghiLoc 1704 1944 14 | 433 | 440 1.5
7 | D6 Luong 1593 1768 11 180 | 182 1.2
8 | Hong Linh 506 523 3 150 | 150 0.0
9 Cira Lo 146 152 15 | 15 0.0
10 | Thanh Chwong 5069 5353 6 1293 | 1184 -8.4
11 | Nghi Xuén 1906 2479 30 | 472 | 293 -37.9
12 Vinh 228 591 159 | 344 | 339 -1.6

T Bang 5 cho thy, nhin chung sy
tang hay giam dién ngap lut ha luu song
Lam kha phu hop véi su thay ddi co cdu
dat do thi (dat chuyén dung va dit 6),
nghia 1a st dung dét c6 tac dong rat 16n
dén dong chay I, cu thé nhu:

Khu vyc cac huyén: Huong Son,
Vi Quang, Duc Tho cia Ha Tinh va
Nam bPan, Hung Nguyén cua Nghé
An, muc d6 ting cua dat do thi dat
trong ty 1& thuan véi su gia ting ngap

lut & nhitng khu vyc nay. Cao nhét la
& khu vuc Huong Son: ty 1é thay d6i
dat do thi dat trong ting 25% thi dién
ngap lut ciing ting 94%. Hay thap
nhit & Hung Nguyén: ty 1¢ ting dat
d6 thi, dat tréng 1a 13% muc ngap lut
tang 8,4%.

Cac huyén: Hong Linh cua Ha
Tinh va Nghi Loc, P6 Luong, Cia Lo
cia Nghé An, khi ma dién ngép lut gan
nhu thay d6i khong dang ké (tham chi la
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khong thay d6i) thi dat d6 thi ciing thay
doi rat it (chi tir 3 - 14%)).

Tuy nhién, mot s6 khu vuc thi murc
do thay ddi d6 thi hoa lai nguoc lai voi
xu huéng tang, giam vé dién ngap lut.
Vi dy khu vyc thanh phd Vinh, khi
muc d6 dd thi hoa rat cao, dat tréng
cao (159%/14 nam - Do m¢ rong dia
gidi thanh phd Vinh) nhung muc do
ngap lut lai c6 xu huong giam (-1.6%).
Diéu nay co thé dugc 1y giai vi day 1a
nhitng khu trung tdm kinh té - xi hoi
cua tinh, nén vi¢c thoat It cua nhiing
khu vuc nay duoc dau tu xdy dung co
chiéu sau va hanh lang thoat lii tuong
dbi t6t. Hodc do viée d6 thi hoa xay ra
16n nén d6 doc mat dém cua khu vuc
duoc nang 1én, do vay lii dé thoat sang
cac khu bén canh.

5. Két luan

Qua két qua nghién citu trén cho thy:

MIKE SHE 1a bd m6 hinh thong sb
phan b kha tdt trong viéc nghién ctru su
anh hudng ctia van dé sir dung dat dén
dong chay It trén luu vuc song, tir d6 gop
phan bd sung thém co so khoa hoc trong
viéc quy hoach, phat trién bén vimg nén
do thi phu hop voi diéu kién dong chay
thity vin trén moi luu vuce song.

Khi st dung dat co su thay doi
thi tac dong dén dong chay 1i, theo d6
dién tich ngdp lut cling thay ddi theo,
thé hién ré nhat 13 & mac ngdp tir 0 m
dén 1,0 m; mirc ngap 16n hon chua thé
hién r0 rang.

Nhitng thay dbi vé str dung dat d6
thi, dat trong din dén hé qua la dong
chay 1ii bi tac dong theo. N6 ¢6 thé giam
& nhimg khu kinh té trong diém nhung
lai gia ting & nhitng khu virc ma nén d6
thi hoa con chua hoan thién, hoac thiéu
ddng bo.
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Loi cam on: Nghién cuu nay
dwoc hé tro béi de tai nghién ciru
khoa hoc cdp Bé Tai nguyén va Méi
truong: “Nghién cuu danh gida sy thay
doi mét sé dac trung luu vuc song Lam
phuc vu theo déi, gidm sat va phdt trién
bén viing nguon nwéc”, md sé6 TNMT.
2016.05.28.
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