Nghién cuu

NGHIEN CUU UNG DUNG MO HINH MARINE VA
MUSKINGUM DU BAO THUY VAN
LUU VUC SONG KY LO TINH PHU YEN

Vo Anh Kiét'2, Bui Van Chanh?
'Truong Pai hoc Tai nguyén va Moi truong Ha Noi.
’Pai Khi twgng Thuy van khu vec Nam Trung B9,
Trung tim KTTV Qudc gia.
Tém tit
Ky L¢ la con song lon thir hai cua tinh Phu Yen, trai rong trén hai huyén Pong
Xuan va Tuy An. Dién bién lii va ngdp lut rat nghiém trong, hang ndam xudt hién tir 2
dén 3 trdn lii [6n gay hdu qua nghzem trong, dac biét la tran li lich su nam 2009 da
x6a s6 mot sé lang mac ven song cua huy¢n Pong Xudn. Luu vire song Ky Lo cung
nhu cac luu viee song khac khu viee Mien Trung co dia hinh rdt doc, heu viee séng
ngdn nén thoi gian lii lén nhanh, xuong nhanh, dong chay manh, do ngdp sau lon.
Ngoai ra dac diém thé nhu’o‘ng, tham phii, miea phén héa rdt manh theo khong glan
Voi dac diém nhu trén, viéc ung dung mo hinh thiy van thong SO tdp trung sé rdt
han ché do théng sé dia hinh, tham phu thé nhuéng, muwa da dwoc trung binh hoa.
Pé nang cao d chinh xdc mé phong, nang lyc duw bao o dia phwong can nghién ciru
ung dung mo hinh mua dong chay théng so phdn bé, déic biét la mé hinh phan bo
vat Iy. Loai mo hinh nay co kha nang mo phong, danh gia tac dong cua cac yéu 16
dia hinh, thé nhudng, tham phii va muwa chi tiét theo khéng gian.

. Dong chay swon doc duoc dién todn bang mé hinh Marine, qua trinh luu hm’ng
tiép tuc dwoe dién todn bang mo hinh Musklngum Nhom tac gia da nghién ciru xay
dung mé hinh Muskingum va tich hop véi mé hinh Marine dé mé phong lien tuc qua
trinh dong chay trén luu vuc song Ky Lo, du bao cho tai tram thuy van Ha Bang.
Két qua dy bao thir trong tran li trung tuan thang 11 nam 2016 cho két qua tot, lam
co 0 ndng cao chat lrong dw bdo thity vin cho Pai Khi tiwong Thity vén khu viee
Nam Trung B¢ va Pai Khi tuong Thuy van tinh Phu Yén.

Tw khéa: Marine; Ky L9§; Tich hop bd mo hinh.
Abstract

Applying for Marine and Muskingum integration models for hydrology
forecasting on Ky Lo basin of Phu Yen province

Ky Lo is a second largest basin of Phu Yen province that is spread on Dong
Xuan and Tuy An district. Processing of flooding and unindation are serious, there
are from 2 to 3 big floods each year that cause consequence been serious. Special,
the biggest flood that cause some villages on Dong Xuan district was deleted in
2009. Ky Lo basin and almost basin on Center Region which are very slope and
short topography so that flood is up fast, down fast, strong flow, serious depth
unindation. Otherwise, feature of soil, forest, rainfall are differentiated according to
space. Whereby, applying concentrated hydrology model is very restriction because
basin parmater include topography, soil, forest that are averaged. To rise accurate
simulation and ability forecasting so applying distributed rainfall - run off model is
very necessary, specially applying distributed physical model. The model is ability
simulation and calculation some factor include topography, soil, forest and rainfall
according to space.

Run off on slope is simulated by Marine model, discharge in river is simulated
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by Muskingum model. This model was built and iterated with Marine model to
simulate continuous flow on Ky Lo basin and forecasting hydrogy at Ha Bang
station. The result of experiment forecasting for the flood on middle November in
2016 is good. The models are tools which help raise forecasting quality for South
Center Regional Hydro - Meteorologycial Center, Phu Yen Province Hydro -

Meteorological Center.

Keywords: Marine; Ky Lo; Iterating models.

1. Mé dau [2]

Luu vuc song Ky Lo niam trong
khoang 13°09°15” - 13°46°40” vi d6 bac,
108°42°08” - 109°19°08” kinh d¢ dong.
Phia Bic glap luu vuc song Ha Thanh,
phia Tay va phia Nam giap luu vurc song
Ba, phia Dong giép Bién Dong. Luu vye
trai rong trén cac huyén Dong Xuan va
Tuy An cta tinh Pha Yén va mot phan
phia Tay va Tay bac nam ¢ huyén Van
Canh tinh Binh Dinh, huyén KrongChro
va Krongpa tinh Kon Tum. Dién tich
lwu vuc tinh dén cira bién 1a 2058 km?,
chiéu dai séng chinh 103km, chiéu rong
binh quan luu vye 15,8km, mat do song
sudi 0,14 km/km?.

Song Ky L§ la song 1on tha 2 &
tinh Phu Yén, phan thuong luu c6 tén la
song La Hiéng, bat ngudn tir nai To Net
(1030m) ¢ xa@ bak Song huyén Krong
Chro tinh Gia Lai, chday theo hudng béc
tay bac vao dia phén tinh Pht Yén & xa
Pha M& huyén DPdng Xuan rdi chuyén
huéng tiy bic- dong nam qua thon Phu
My, xa An Dan chia lam hai nhanh
(séng Cai va song Nhan M§/) nhanh
song Cai sau khi chay qua quoc 10 1A
tlep tuc chia lam hai nhanh (song Caiva
song Ha Yén), song Cai va song Nhan
My do6 ra cira Binh B4, con song Ha Yén
d6 ra dam O Loan.

M4 hinh thuy van MARINE duogc
viét bang ngdn ngir Fortran 9.0. Mo
hinh chia toan bg luu vuc nghién ctu
thanh cac 6 ludi vudng co kich ¢ bang
nhau. M6 hinh tinh toan dong chay dva
trén phuong trinh bao toan khéi luong
va phu:(mg thue tham Green Ampt. Moi
6 ludi co thong s riéng, nhan mot gia tri
mua va dong chay dugc hinh thanh trén
tung 6. Cuoi cung, m6 hinh MARINE

lién két cac 6 ludi lai v6i nhau theo
hudng chdy tao mang song va tinh toan
dong chdy tai ctra ra cua céc luu vuec.

Mot s6 nét co ban cia md hinh
MARINE:

Luu vuc dugc chia theo ludi 6
vudng. Phuong trinh lién tuc duogc su
dung dé tinh gia tri myc nudc trong mdi
0. Luong mua roi trén luu vye duge cho
vao nhu thanh phan ngudn ciia phuong
trinh lién tuc.

Téc do dong chay mat trén luu
vuc duoc xac dinh bang phuong trlnh
song khuyech tan (bo thanh phan gia tdc
dia phuong va gia tdc ddi luu chi gilr
lai thanh phan ap luc, trong luc, ma sat
trong phuong trinh Saint-Venant.

Téc d6 dong chay ngam (sub-
surface velocity) dugc xac dinh bang
cong thuc

u = I.Ks

Trong do:

[ hé s6 d6 dbc cua dat; K hé s6 dan
thuy luc (hydraulic conductivity)

- H¢ s6 thAm 12 ham s phu thudc
vao muyc nudc trong tung 0.

. -Dong chay trong song dugc xac dinh
bang h¢ phuong trinh Saint-Venant day du
voi cac ham luu lugng gia nhap khu gitra
duoc xac dinh tl‘r cac Iuu vuc lién ké.

Ta thay rang mo hinh MARINE c6
thé 4p dung dé tinh toan du bao tét cac
con 1t sinh ra do mua trén luu Vuc

Pé xac dinh cac thong sb cua mo
hinh ta cung phai dya trén cac ban do
dia hinh s6 cung voi DEM, ban do phan
loai dat, ban d6 hién trang st dung dat,
so liéu dia hinh ctia song (mat cat ngang,
trac doc).
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BAN DO DIA HINH LUU VU'C SONG KY LO
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Hinh 2: So d6 tong qudt ciia mé hinh MARINE

2. Ung dung mé hinh MARINE
du bao luwu vue song Ky Lo

2.1. Thiét Igp mé hinh MARINE

Dit liéu dau vao cho mé hinh
MARINE gdm ban d6 mé hinh sé do
cao (DEM), ban d6 dét, ban do 16p phu
thuc vat, mang ludi song sudi, lugng
mua gid phan bd theo khong gian. Ban
dd DEM d6 phan giai 90 x 90m luu vuc
song Ky Lo dugc str dung dé dan suat
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tao 6 ban d6 1am dau vao cho mo hinh
MARINE gdm: (1) ban d6 d6 déc, (2)
huong chay, (3) hoi tu nudce, (4) mang
luoi song, (5) duong phan nude va (6)
d6 dai dong chay [1]. Dé thuan tién cho
viéc xac dinh hé s can dong chay (h¢
$6 nham), toan bo ban dd tham phu cac
tinh dugc phan thanh 13 nhom tham phu
chinh theo cach phan loai ciia t6 chirc
khoa hoc My (U.S. Geological Survey)
[1]. Ban do tham phu c6 ty 18 1:50.000.
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Ban dau ban do & dang Vector ciu tao
boi cac vung khép kin - polygon, sau
d6 dugc dua vé dang Raster. Ban dd
sir dung dat ty 1& 1/50.000 véi tén dat
duoc phan loai theo FAO-UNESCO va
duoc st dung dé tinh toan ton that do
tham theo phuong phap Green & Ampt
[1]. SO liéu thoi doan 1 gio gdm: dong
chay tram thuy van Ha Bang va lugng

Nghién cuu

Canh (2), ba Loc (3) , Phu Md& (4), Son
Hoi (5), Ha Béng (6), chi tiét nhu trong
hinh 6. Chudi s liéu tir ngay 7 dén 12
thang 11 ndm 2010 dugc str dung dé
hiéu chinh bo thong sb va tir ngay 19
dén 22 thang 10 nam 2011 dé kiém dinh
b thong s6 mo hinh. Dit liéu mua phan
bd khong gian duogc xir Iy theo phuong

mua tai cac tram Xuan Quang (1), Van phép da giac Thiessen.
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Bang 1. Phan logi tham phu

Bo thong s6 mo hinh MARINE

Tén loai tham phu ID| gom hé sé6 nham Manning (théng s6
Rimg 6n dinh: 14 rong, 1a kim, tre nira 1 nhay), d6 rong va mao dan thiy lyc cia
Rimg non: l4 rong, 14 kim, tre nira 2 | dat duoc hiéu chinh bang phuong phap
Rung cdy bui 3 | thir sai. Panh gia két qua hiéu chinh va
Rungthua 4 | kiém dinh bing chi tiéu Nash dat 92,9%
Ca}y bu} tro}ng Ehanh ung > | va 97 ,1%; dat loai tot theo tiéu chuan
Cay than go trong khong thanhring | 6 12 WMO
Cay bui trong khong thanh ring 7 cua ' .
: Bang 3a. By thong so moé hinh MARINE
Co 8
Lua 9 Tén loai tham phi Manning
Mau 10 A 1 A 1a L
Ru’ng on dinh: 14 rong, 14 kim, 0.047
) tre nira
Bang 2. Phan logi dat Céy than g5 tréng khong 0,050
Tén loai dt D thanh rimg '
Cat 20 Cay bui trong khong thanh 0.045
Mun cat 25 rl‘l'ng ’
Cat mun 3 Bing 3b. Bj thong sé mé hinh MARINE
PVIllIl 4 (iiéaz)
Phu sa mun 5 <
Sét pha cat mun 30 . 3 b %n
S&t min 35 Tén loai dat Mao dan | thay
Sét phu sa mun 40 lyc
Sét pha cat 45 Phu sa mun 0.501 166.8
Set phu sa 20 Sét mimn 0464 | 208.8
Sét 12 R .
NG da 13 Sét phu sa mun 0.471 273.0
Dit tro soi da 1 Sét pha cat 0.430 | 239.0
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Thuc do

@ @ «= Tinh toan

Hinh 7: Qua trinh luu lwong hiéu chinh
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Hinh 8: Qud trinh luu lwong kiém dinh

2.2. Thiét ldp mé hinh Muskingum

M6 hinh Muskingum dugc xay
dung bang ngon ngit lap trinh Fortran 90
dé két ndi san pham dau ra cia mé hinh
MARINE va dién toan dong chay cac
doan song dén tram thuy vin Ha Bang.
Cin ctr dic diém song subi va bang tra
thuy luc M.F.Xripnut xac dinh duoc
hé s6 nham cho séng Ky Lo trong md

hinh Muskingum tir 0.0352 dén 0.0357.
Chiéu rong trung binh doan séng dugc
do tir ban d dia hinh ty 1¢ 1/10.000, hé
toa do VN 2000 do BO Tai nguyén va
Méi trudong xay dung nam 2006. Do doc
trung binh doan séng dugc 1ay bang do
déc dia hinh cta doan song chay qua va
xac dinh tir ban d6 DEM luu vuc song
Ky L§.

g Microsoft Developer Studia - C - [D..AMarine_Dat\Muskingum.fo0 =]
File Edit \f‘iew Insert Build Tools Window Help §
Bl BI@] (@] Dis| | s 3 &lal Wl @
24| [Cronmua - win32 Debua =1 =g || red] | | [FPS 40BooksOnine  ~| @[T w0 T| S€|% |5 |

Program MUSKINGUHM

Integer

Character tam

FEeal Qnam{1000), Q4A¢1000).,
Feal deltat.So.no B

#-[] Chonmua files

Feal Qin(l000). Qout{l000)

Do file =0 lisu thuc do
Print= '

Feadi{2, =) Nr. Ht
Do i=1 Ht
Read(2,=) Qd{i}
Enddo
Clo==(2)

IInflow in the subbasin

Read(l.=) N
Do k=1.Hxr
Readi{l.=)
Read(l.#*) tam. tam.
Readi{l.=)
Do i=1.H

Enddo |
Enddo | k
Clo=e{1}

Do k=1 Hr

Do i=1.HW

" B Fileview [ R Infoview | i

Ar(1000,2,20)
Real Vaw(1000), v{1000), Emusk(1000), Xmusk(1000)

Re=al CL(1000), C2¢1000), C3(1000), C4(1000)

Feal DeltaX. R1(20). R2(20)

| OQnam: Simulsted discharge lateral f
| B: Average width of the river in th

| Wav: average flow velocity

| v: flow depth

| DeltaX: Distance travelled by t
| K: routing paramster

| X routing paramnster

| C1,C2,C3 and C4 are temperoral
I Qinc:
I Qout

Inflow in the subbasin
Outflow out of the subbas

MO HINH MUSEINGUM'
Print#*, 'Hay dung mo hinh: Bui Wan Chanh — Vo Anh Hiet'
Open(2.file="'(nam.txt' status='unknown')

Open(l,file='D:~NCS data“~Marine Da*Frogram-REesultats Basinl3fl. lat', status='unknown')

R1{k). R2(k)}

Read(l,*) (Ar{i.j.k).3=1.2)
i

Tf (Ar(i.2.k).eq.0) Ar(i.2. k)=0.9

Hinh 9: Code moé hinh Muskingum
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Hinh 10: Duong luu lwong tinh todn va thuc do trdn lii du bdo thir nam 2016

2.3. Két néi mé hinh todn

Trung tam ctia két nbi cac mo hinh
toan 12 mé hinh MARINE lam dau vao
cho md hinh Muskingum va dau rala san
pham du béo tai tram Ha Bang Tuy nhién
MARINE la m6 hinh ¢6 khéi luong du
liéu tinh nhiéu, chi tiét va phtrc tap nhét.
M6 hinh MARINE tinh toan dong chay
suon ddc cho cac doan song, sau d6 két
n6i véi mo hinh Musklngum dé dlen toan
dong chay cua cac doan séng dén cira ra.
V61 nhiing doan song phia thuong luu
tram thuy van Ha Bing khong c6 dit liéu
mit cat, dong chay ¢ nhimg doan song
nay phai dién toan bang phuong phap
Muskingum la phu hop nhat.

3. Du bao thir nghiém li trén luu
vuc song Ky Lo

Ung dung bo mé hinh tich hop dé
dy bao thur tai tram thuy van Ky L9, qua
danh gia két qua dy bao thir voi chudi
sO liéu tir 01h ngay 01 thang 11 den 19h
ngay 11 thang 11 nam 2016 bang chi
tieu Nash dat 94,2%; dat loai tot theo
tiéu chuan cia WMO.

4. KET LUAN

- B thong s6 ctia mo hinh gdm hé s6
nham, d6 rong va mao dan thay luc duge
hiéu chinh bang phuong phép thur sai, két
hop v&i ban do tham phu va loai dat dé dan
suat ra ban d6 hé s6 nham Manning, mao
dan, do rong thiy luc bdo hoa, luc mao
dan, luong trir, 4o 4m ban dau. BO thong $0
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dugc hiéu chinh, kiém dinh, du béo lai dat
két qua tot theo tiéu chuan ctia WMO.

- M6 hinh MARINE 1la loai mo6
hinh thay van théng s6 phan bd vat
Iy md phong ban chét vat Iy cua dong
chay, c6 kha nang tinh todn mé phong
t6t dong chay 1&, can duoc nghién ciru
va ing dung rong rai trong thoi gian téi.

- Pau vao ciia mo hinh rat phuc tap,
co s& dir lidu 1on, dé nang cao hiéu qua
str dung can xay dung chuong trinh xir 1y,
tinh todn co s¢ dit ligu trén nén ArcGIS.

- M6 hinh str dung luong mua phan
b theo khong gian va thoi gian, dé phat
huy hon nira hi€u qua cua mo hinh can
nghién ctru xay dung va phat trién cong
cu xur Iy mua theo khong gian, nang cao
chat lugng du bao dinh luong mua vién
tham (radar, anh may v¢ tinh,...), tang
d6 phan giai cia mo hinh sb tri.
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