NGHIEN CUU DU BAO DONG CHAY LU LUU VUC SONG VU GIA — THU BON

Ng6 Lé An', Nguyé&n Ngoc Hoa?

TOm tat: La lut trén luu vuee séng Vu Gia - Thu Bén dién bién khd phirc tap, do anh hudng ciia
bao két hop véi hoat ddng khéng khi lanh thuong gdy mua [on trén dién rong, thém vao dé dia hinh
doc nén kha nang tap trung nuéc nhanh, chi ¢é phan thwong luu va ha luu ma khong c6 doan trung
luew nén I dién ra cang &c liét hon va da gay thlet hai ning né vé nguoi va tai san. Bai bao da
nghién citu xdy ding mét bé mé hinh todn bao gom cdc mé hinh thuy van, thuy lec va diéu tiét nhw
MIKE NAM, MIKE 11 va HEC-RESSIM két hop véi mé hinh khi tuwong die bdo mua dé phuc vu
cbng tac du bdo li trén luu viee. Bé€n canh do, bai bao con tdp trung nghi€n ciru xdy dung thanh
cong 2 phirong én dw bdo véi thoi gian du kién lan ot 12 18h va 24h nham dw bdo dong chay tai
CAC tram phia ha heu nhw Ai Nghia, Giao Thuy. Két qud diw bdo thir nghiém cho trdn lii nam 2010
da cho Két qua tot, cung Véi dé 1a mike dam bao dat tir 0.6 dén hon 0.82.

Tir khoa: Dw bdo lii, Vu Gia — Thu Bén, vdn hanh hé chita, mé hinh Khi twgng — thuy vén

1. it van dé

Hé théng song Vu Gia — Thu Bon 1a mot
trong 9 hé thong séng 16n ¢ nude ta va la he
thdng song 16n nhat ¢ khu vuc Trung Trung Bo,
véi dién tich I6n hon 10.000km?, hé théng song
bao trim hau hét 1&nh tho thanh phd Pa Ning
va tinh Quéng Nam, trong do c6 khoang 500
km? & thugng ngudn song Cai nim & tinh Kon
Tum. Luu vyc séng Vu Gia - Thu Bon bao gom
dat dai cia 14 huyén, thi va thanh phd cua tinh
Quang Nam. B¢ 1a Tra My, Tién Phude, Phudc
Son, Hi¢p Duc, Nam Giang, Qué Son, Duy
Xuyén, Hién, Pai Loc, Dién Ban, thi xa Hoi An,
thanh phé Pa Ning va mot phin ctia huyén
Thang Binh, Bak Glei (Kon Tum).

Hé théng song Vu Gia — Thu Bon gdm hai
nhanh chinh la nhanh song Vu Gia va Thu Bon.
Séng Vu Gia bat ngudn tur vung ndi cao phia
tdy-nam tinh Quang Nam, bao gdm nhiéu nhanh
song l6n hop thanh (Song Cai, song Bung, song
Coén). S6ng Thu Bodn bit ngudn tir viing bién
gidi 3 tinh Quang Nam, Kon Tum va Quang
Ngai ¢ do cao hon 2000 m, chay theo hudng
Nam - Bic, vé Phudc Hoi song chay theo hudng
Tay Nam - Pong Bac khi dén Giao Thuy song
chay theo huéng Tay - Pong va do ra bién tai
Ctra Dai.

Trén luvu vyc nghién ciu thi mua Ion la
nguyén nhan sinh ra i lut song ngoi va gay xoi
mon hru vuec... didu nay d4 lam anh huong khong
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nho dén cudc sdng, san xuét va giao thong cua
nguoi dan trong ving. Mua i 1én & vung ven
bién mién Trung nodi chung va hé thong sdng Vu
Gia- Thu Bon néi riéng thudng duge hinh thanh
do nhiéu loai hinh thoi tiét khic nhau nhu: bio,
&p thap nhiét déi, khong khi lanh, hoi tu nhiét
déi, khdng khi lanh va sy phdi hop hoat dong cua
giai hoi tu nhiét déi hay cao ap Thai Binh Duong
gy ra. Do luu vue ¢6 luong mua 16n nén dong
chay mat trong song kha In. M6 dun dong chay
trung binh nam tir 60.0 — 80.0 l/s.km2. Tong
luong dong chay mit hé thong song Thu Bon Wy
vao khoang 24 ty m®, twong tmg v6i Qu =760
m>/s va Mo = 73.4 I/s.km>.

Do nhung dic diém mua li phac tap va
lwong dong chay kha doi dao nhu trinh bay ¢
trén ma tinh hinh [ lut trong vung ciing co6
nhiéu dién bién phirc tap. Theo sb liéu thong ké
Cua cac tram thuy van thi trong vong 30 nam
qua, lvu vuc song Vu Gia- Thu Bon d4 xay ra
nhiéu tran 1ii lut lich sit nhu cdc nim 1964,
1996, 1998, 1999, 2007 va 2009. Theo thong ké
5 nam tir 2003 dén nam 2008 thién tai d& gay
thiét hai trén dia ban tinh Quang Nam udc tinh
trung binh gan bang 6,26% téng GDP va nhirng
ndm mua li 16n, thiét hai co thé 1én dén 18 -
20% GDP, dic biét thiét hai vé nguai la vo cing
to lon. Riéng nam 2009, tong GDP cua Quang
Nam trong 6 thang dau nam la 1a 4.140 ty dong,
thé nhung con bao li cudi thang 9 da gay thiét
hai 3.500 ty ddng. Nguyén nhan gay ra nhitng
tran mua 1ii 16n 1a do anh huong ciia bdo két hop
V41 hoat dong khong khi lanh thuong gy mua
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I6n trén dién rong, thém vao d6 dia hinh doc
nén kha ning tap trung nudc nhanh, chi c6 phan
thuong luu va ha luu ma khong cé doan trung
luu nén i dién ra rat ac liét, 1n nhanh - xudng
nhanh va cudng suét li 16n.

Vi vay, viéc du bao dong chay dac biét la
dong chay 1o trén luu vuc soéng Vu Gia — Thu
Bon mdt cach nhanh nhat, it ton kém nhat va
hiéu qua nhit dang 14 mot van dé cap thiét. Didu
nay dit ra yéu cau can phai co nhitng bién phap
du bao trude tinh hinh i xay ra trén luu vuc dé
giam mot cach tdi da cac thiét hai do li gy ra.

2. Phwong phap nghién ctru va cac buée
thwe hién.

2.1 Phwong phdp nghién ciru

Luu vuc Vu Gia — Thu Bdn 1a méot trong
nhirng luu vue séng 1on va phirc tap boi mot hé
thdng rat nhidu cic song nhanh, song chinh 16n
nho khac nhau va dan xen vao nhau, cung vai
d6 1a hé thong cac hd chira thuy dién 16n & phia
thuong luu. Tét ca cac van dé néu trén dit ra
mot yéu cau vé xay dung mot quy trinh dyu bao
hop 1y, dam bao dd chinh x4c cao 1a rit quan
trong.
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Hinh1 : So d6 phan chia tiéu luu viee séng Vu Gia — Thu Bon

Pé giai quyét bai toan md phong trong du
bdo bao gom mé phong dong chay dén cac hod
chtra thuy dién 16n nhu DakMi4, Song Tranh II,
A Vuong, van hanh hé théng ho theo quy trinh
d4 ban hanh va dién toan dong chay sau ho dén
cac vj tri can du bao, nghién ciru d4 sir dung céc
phuong phap: Hé théng tin dia 1y dé xac dinh
cac dac trung cua huu vue, M6 hinh toan (MIKE
NAM, MIKE 11 va HEC-RESSIM) dé mo
phong dong chay ciing nhu diéu tiét ho chua
trén Iuu vuc, Thong ké dé danh gia sai so.

2.2 Cac bwdc thuc hién bai toan

Céac bude thue hién bai toan du bao 1i luu vuc
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Vu Gia — Thu Bon duoc thé hién trong hinh 2.
Céc budc nay dugec mo ta nhu sau: Thu thap cac
s6 liéu dau vao bao gdbm  sb liéu dija hinh, khi
tuong thuy van va cac tai liéu lién quan khac. M6
phong dong chay dén tram thuy vin Nong Son,
Thanh My va dong chay dén cac hd chia, nhip
lvu khu gitta bang mé hinh MIKE NAM. Van
hanh hé thong ho chira theo quy trinh van hanh
lién hd d4 ban hanh bang mo hinh HEC-RESSIM
(gom ba hd chira: A Vuong, Song Tranh 2 va
Pak Mi 4). Dién toan dong chay dén cac vi tri
can dy bao (Ai Nghia va Giao Thiy) bang mo
hinh thuy lyc MIKE 11 HD.
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Hinh 2: Cac budc nghién citu dy bado lii song

Lap phuong an dy bao va ,du bao thir nghiém két
hop v&i hiéu chinh sai s0 va danh gia két qua
trude khi dua ra ban tin du bao. Cac tran It lua

Hinh 3: So do tinh todn thuy lyc
sbng Vii Gia —Thu Bon

LAP PHUONG AN DI BAD
DUA TREN THOT GIAN DU KIEN
6H, 12H, 1$H, 24H

¥

DU BAD THU NGHIEM
T HOP
MIKE NAM - HEC RESSIM - MIKE 11

[]
‘ HIEU CHINH SAU DU BAD ‘

[]
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Vu Gia - Thu Bén

chon dua trén tiéu chi mdi nim chon mdt tran li

I6n, mot tran 10 trung binh va mét tran 1i nho cho

mot s6 ndm gan day.
Bang 1: Cac trdn lii duoc sir dung trong qua trinh hiéu chinh va kiém dinh

Hinh 4: So d6 tinh todn diéu tiét ho chira
trén séng Vii Gia —Thu Bon

Luu Ve Vu Gia — Thu Bon

Phan loai tran li Niam Thoi gian xuét hién Qmax (M*/s)
2003 07:00 9/11-13:0017/11 5642
Lén 2004 13:00 25/11 - 01:00 1/12 8527
2006 01:00 29/9 - 19:00 4/10 3028
2007 01:00 9/11 - 01:00 15/11 10049
2003 07:00 22/11 - 19:00 27/11 4364
Trung Binh 2004 19:00 1/10 - 10:00 8/10 2367
2006 07:00 26/10 - 07:00 2/11 2896
2007 19:00 15/10 - 19:00 20/10 3623
2003 07:00 1/10 - 13:00 5/10 1285
Nho 2004 19:00 23/10 - 19:00 27/10 938
2006 19:00 4/11 - 13:00 18/11 1794
2007 01:00 1/10 - 19:00 5/10 1037
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Bdng 2: Bé théng sé6 mé hinh NAM cho céc nhdp heu

Thong sé TB1 TB234 TB5 TB6 VG1 VG23
m&:r']:'h F=1100 km? | F= 1091 km? | F=544 km?| F= 433 km? | F=1130 km? | F=912 km?
Umax 15 15 15 15 15 15
Lmax 250 250 250 250 250 250
CQOF 0.83 0.83 0.83 0.83 0.61 0.62
CKIF 21 21 21 21 21 21
CK 1,2 35 38 38 35 20.9 20.9
TOF 0.043 0.043 0.043 0.043 0.043 0.043
TIF 0.76 0.76 0.76 0.76 0.76 0.76
TG 0.86 0.86 0.86 0.86 0.86 0.86
CKBE 2761 2000 2000 2000 2761 2000
U/Umax 05 0.5 0.5 0.5 05 0.5
L/Lmax 0.5 0.5 0.5 0.5 0.5 0.5
QOF 50 50 50 50 50 50
QIF 50 50 50 50 50 50

Bo thong s6 mo phong dong chay dén Nong
Son va Thanh My cho két qua tuong d6i tot vé
c4c chi tiéu danh gia. Qua trinh li dung dé kiém
dinh va md phong déu dat két qua Nash trén 0.8.
Dic biét vé thoi gian xuat hién dinh so sanh
gitra duwong qua trinh mé phong véi duong qua
trinh 1 thuc do thi khéng c6 su sai khac nao
mac du budc thoi gian mé phdng la 6h tuong

[meter] Time Series Water Level
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d6i kho dé hiéu chinh duogc dinh sat vai thuc té.

Sau khi hiéu chinh mé hinh thuy lyc Mike 11
cho hé thong song Vu Gia — Thu Bdn, bd thong
s6 nham thay luc dao dong tir 0.031 dén 0.05
cho két qua twong d6i tot v4i hé s6 Nash déu 16n
hon 0.8. Cac duong qua trinh muc nuée tinh
toan va thuc do duogc thé hién qua cac hinh dudi
day:
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Hinh 5: Puong qud trinh My nuede tinh todn va thiee do tai Ai Nghia va Giao Thiy

2.3. Xay duwng phwong dn dw bdo lii

Phuong an du bao 1t dugc xay dung dua trén
s6 liéu mua (khong c6 mua du bao va c6 mua
du bao st dung mé hinh khi tugng HRM) trong
d6 thoi gian du kién dua ra gdm du bao trong
khoang thoi gian 18 gio va 24 gio. Ca 2 phuong
an déu duoc danh gia hiéu chinh lai két qua dua
trén viéc danh gia thong ké sai so.

Phwong an I: Tai thoi diém bat dau du bao,
dua vao mua va qua trinh dong chay tai cac thoi
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doan trude tién hanh dy bao 1ii dén ho, dy bao 1
dén cac nhap Iuu va khu giita va trong khoang
thoi gian du kién coi mua trén toan luu vuc 1a
bang 0 ( khong c6 mua dy béo). Sau khi d& co
gia tri luu luong du bao dau tién, tiép tuc dién
toan thiy lyc dén hai tram Ai Nghia (séng Vu
Gia) va Giao Thuy (song Thu Bon) dé duoc két
qua du bao muc nude dau tién. Tai thoi diém dy
béo tiép theo, khi da biét mua xay ra ¢ thoi doan
trudc, tiép tuc tién hanh dy bao cho thoi diém
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sau d6 v6i gia thiét mua nhu trén dé tinh luu
lugng va muc nude du bao toan tran li.

Phwong an II: Tai thoi diém bat dau dy
bao, dwa vao mua va qua trinh dong chay tai cac
thoi doan trude tién hanh dy bao 1i dén ho, du
bao lii dén cac nhap luu va khu giita c6 str dung
s6 liéu mua dy bao trong khoang thoi gian du
kién. Sau khi d4 c6 gia tri luu lugng du bao dau
tién, tiép tuc dién toan thuy luc dén hai tram Ai
Nghia (song Vu Gia) va Giao Thuy (séng Thu
bon) dé dugc két qua du bao muc nude dau tién.
Tai thoi diém du bao tiép theo, khi da biét mua
Xay ra ¢ thoi doan trude, tiép tuc tién hanh dy
bao cho thoi diém sau d6 véi gia thiét sir dung
mua du bao nhu trén dé tinh luu lugng va muc
nude du bao toan tran 1d.

2.4 Cé&c chi tiéu danh gia dw bdo
Dé danh gid phuong an du béao 1a tot hay xau,
st dung h¢ sb tuong quan cua bién do du bao:

o\ 2
n= 1_(0) trong do:

(e}
n n
Véi: Q,: Trisb dy bao; Q,: Trisd thyc do;

~ 1 o .
Q = =) Q, véin 1asé lan du bdo kiém tra.
Nz

Néu moi lan du bio déu hoan toan dung:
Q,—Q, =0do dd o’ =0 suy ra h¢ sb tuong
quan n = 1. Khi d6 moi quan hé anh hudng téi
tri s du bao Q; déu d& duoc tinh dung, du bao
khong c6 sai s6. Nhu vay, hé sé twong quan m
cang nho hon 1, phwong an du bdo cang it gia
tri. Tiéu chuan dénh gia phuong an trong trudng
hop nay dugc dua ra nhu bang 3:

Bdng 3:Tiéu chudn chat lirong ciia phwong
an du bdo (QP94/TCN-91)

ol n Muc ddm béo Dénh gia
phuong &ndubdo| phuong an
<050 | >0,86 >0,82 Tot
<0,60 | >0,80 >0,75 Pat
<0,80 | >0,60 >0,60 Dung tam
>0,80 | >0,60 <0,60 Khong dung dugc

2.5 Du bdo thir nghiém vdi tran li thang 11
nam 2010

Duya trén cac phuong an du bao d néu tién
hanh du bao thir nghiém cho tran 1i thang 11 nam
2010 dé danh gia két qua du béo, quy trinh va
phuong an du bao da ap dung cho huu vure nghién
ctru. Trong nam 2010, tran li dién ra 5 ngay, tir
ngay 15/11/2010 dén ngay 19/11/2010. Can cir
vao sb liéu va lwong mua, tién hanh dy bao I tir
1h ngay 16/11/2010 dén 19h ngdy 17/11/2010.
Két qua du bao thir nghiém véi thoi gian du kién
18 gio dugce trinh bay & bang 3a va 3b.

Bdng 3a: Bang mirc nuwée dy bdo dén cac diém khong ché tai ha luu theo 2 phuwong dn
(thoi gian du kién: 18 gio)

Muc Nwée Tram Ai Nghia (thoi gian du kién:18 gio)
o Phwong an | Phwong an 11 H thae
Theoi gian H dw bao H dw bao H dw bao H dw bao do
chua hi€u chinh d& hiéu chinh | chwa hi¢u chinh | da hi¢u chinh
1811302830 6.64 6.66 6.58 7.35 7.37
1g7léozgéo 6.63 6.73 7.27 7.56 7.71
1?-31:(%62:830 711 7.14 7.97 8.27 8.57
1?91302830 7.60 7.75 8.4 8.6 8.83
1811302830 8.11 8.23 8.56 8.98 8.94
070000 .95 7.96 872 e85 | 892
11_31:362:830 8.10 8.34 8.34 8.67 8.66
1160000 8.01 8.22 8.07 8.34 8.43
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Bdng 3b: Bang mirc nuwée dy bdo dén cac diém khong ché tai ha luu theo 2 phuong dn

(thoi gian dir kién :18 gio)

Muc Nwée Tram Giao Thiy (thoi gian di kién :18 gio)

Phwong AnI Phwong AnTI H thue
Theoi gian H du bao chwa H du bao da H du bao chwa H du bao da do
hi¢u chinh hi¢u chinh hi¢u chinh hi¢u chinh
16-11-2010
01-00:00 5.53 5.16 5.71 6.14 6.08
16-11-2010
07-00:00 5.17 5.23 6.3 6.48 6.62
16-11-2010
13-00-00 5.83 5.91 6.94 6.99 7.11
16-11-2010
19-00-00 6.34 6.28 8.09 7.89 7.87
17-11-2010
01-00:00 6.47 6.53 8.48 8.34 8.21
17-11-2010
07:00:00 7.17 7.24 8.37 8.24 8.15
17-11-2010
13-00-00 7.00 7.13 8.17 8.08 7.86
17-11-2010
19-00-00 6.52 6.62 7.69 7.59 7.42
Panh gia két qua du bao cho tran 1i thang 11 ndm 2010 qua céc chi tiéu danh gia:
Bang 4a: Két qua danh gia dw bdo muc nude cdc diém khong ché tai ha leu
(thoi gian dir kién :18 gio)
Ai Nghia Giao Thiiy
Chi tiéu Phwong An | Phwong AnTI Phwong AnI Phwong AnTI
danh gia Hchua | Hddhicu | H chua H_dé H chwra H_dé Hchua | H da
higu chinh| chinh | higu chinh higu higu higu higu higu
j : chinh chinh chinh chinh chinh
o’/o 11 1.0 0.6 0.42 1.7 14 0.57 0.3
Acp (m3/s) 0 0.52 0.71 0.82 0 0 0.75 0.9
P% 0% 20% 80% 100% 0% 200% 85% 100%
Panh Gi4 | Khong dat | Dingtam | Dat 16 | Khong | Khong |y Tét
dat dat
Bang 4b: Két qua danh gia dw bdo muc nude cdc diém khong ché tai ha leu
(thoi gian dir kién :24 gio)
Ai Nghia Giao Thiiy
Phwong An | Phwong AnTI Phwong AnI Phwong AnTI
Chi tiéu danh H
gia H chwa H H chwa H H chwa H H chwa s
hi¢u dé hi¢u hi¢u dé hi¢u hi¢u da hi¢u hi¢u hia
chinh | chinh | chinh | chinh | chinh | chinh | chinh A
chinh
o’/o 1.3 1.2 0.5 0.43 2.2 1.4 0.57 0.45
Acp (m3/s) 0 0.52 0.65 75 0 0 0.75 0.75
P% 0% 20% 70% 90% 0% 20% 70% 75%
, o Khong Dung x Khong Khong
banh Gia dat tam Pat Tot dat dat Pat Pat
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3. Két luin

Bai bao da nghién ctru m6 phong va du bao
dong chay I trén luu vuc song Vu Gia — Thu
Bon str dung mo hinh dy bao mua s6 tri két hop
vai cac md hinh dy bao dong chay la va van
hanh hd chtra cho két qua du bao twong dbi tot
tai ha luu. Két qua du bao tai Ai Nghia va Giao
Thuy khi két hop v6i mo hinh mua cho két qua
t6t voi thoi gian du kién du bao 1a 18 va 24 gio.
Nhung voi thoi gian dy kién cang I6n thi mic
dam bao phuong an cang giam.

Ngoai ra, Vu Gia — Thu Bdn 1a mot luu vuc
I6n nhung s6 tram mua va dong chay lai con

TAI LIEU THAM KHAO

han ché do vy ma Viéc tinh toan luong gia nhap
khu gitra trén luu vuc con chua thuc sy dam bao
chinh xac va day cling 1a mdt trong nhung nhan
t6 c6 anh hudng 16n dén két qua du bao sau nay.
Bén canh d6, viéc du bao dong chay 1i & ha luu
con phu thudc vao viéc van hanh cac hd chua
trén Iuu vuc nén két qua con phy thudc vao viée
van hanh caa hd theo quy trinh.

bé nang cao chét lugng du bao, luu vuc
nghién ctru can bd sung thém cac tram quan trac
khi twong & phia thuong ngudn hai nhanh song,
dic biét 1a sdng Bung va c4c tram quan tric thuy
van ¢ thugng ngudn cac hd chira trong luu vyec.
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Abstract
RESEARCH ON FLOOD FORECASTING IN VU GIA - THU BON RIVER BASIN

Flood in Vu Gia - Thu Bon basin is quite complex because of the combination of cold air and
typhoon operations causing heavy rainfall on a large scale. In addition, the topography is steep so
flood occurs more and more fierce and cause serious damage to people and property. This paper
researched and constructed mathematical model (including the combination with hydrological and
hydraulic models and meteorological forecasting model , such as MIKE NAM, MIKE 11, HEC-
RESSIM and HRM to serve the flood forecasting for the basin). Besides, the paper is also successful
for building two plan with the estimated time (18h and 24h, respectively ) to forecas at the
downstream stations (as: Ai Nghia, Giao Thuy). Trial results forecasting were good with ensuring
level from 0.6 to over 0.82 in 2010.

Keywords: Flood forecasting, Vu Gia - Thu Bon, reservoir operation, meteorological and
hydrological model.
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