NGHIEN CU'U UNG DUNG MO HINH DU BAO LU CHO SONG

VU GIA - THU BON
ThS. Nguyén Hoang Son

Tém tit: Li lut xdy ra hang nam ¢ mién Trung Viét Nam va thuong xuyén gdy ton that lom vé
nguwoi va cua. Cac luu vuc song o Mién Trung thuwong co hinh tron va dia hinh rat doc nén li
thwong lén xuéng nhanh, qua trinh lii phirc tap nén viéc dy bao lii gap rat nhiéu kho khan.

Trong nghién ciru ndy tac gia da su dung mo hinh thiy van HEC-HMS va mé hinh thiy luvc HEC-
RAS dé mé phéng dw bao lii cho song Vu Gia — Thu Bon thuge tinh Qudng Nam va Thanh phé Pa
Néng. Mé hinh HEC-RAS duwoc diing dé tinh todn thity lwc hé thong séng bao gom hai nhanh séng
chinh la Thu Bon tir tram Nong Son ra dén cira Pai tai Hoi An va Vu Gia tir tram Thanh My ra
dén cira Han tai Da Nang. Két qua tinh toan thity hee sé duoe két hop véi dir liéu GIS bang phan
mém HEC-GEORAS chay trén nén Arcview GIS dé tinh todn xdy dung ban do ngdp lut.

Vung ha luu dwoc chia lam 15 6 chira con vung khong co tram do luu lwong phia hg luu dwoc chia
lam 12 lew viee phu. Dong chay tir 12 lieu viee con ndy dwoc tinh todn bang mé hinh HEC-HMS. 12
lwew viee nay ciing la 12 bién nhdp heu vao mé hinh thity hee HEC-RAS. Két qua dau ra ciia mé
hinh HEC-HMS la ddu vao ciia mé hinh HEC-RAS va né dwoc két néi tw dong bang file *.DSS.

Két qua tinh todn cho thdy, két qua t6i wu mé hinh HEC-HMS cho trdan lii nam 1998,1999 tai Néng
Son va Thanh My véi EI dat tiv 0.85 dén 0.99. Két qua téi wu mé hinh HEC-RAS tai Giao Thity véi
EL tir 0.7 d@én 0.95, va tai Ai Nghia véi EI tir 0.72 dén 0.9. Két qud nay dwoc dp dung dé tinh todn
cho trdn lii nam 2004 véi két qua EI dat 0.88 tai Giao Thiy va tai Ai Nghia EI=0.92. Két qud ving
ngdp lut dw dodn rdt phiv hop véi vimg ngdp dwoc xdc dinh tir dnh vé tinh Landsat va két qua diéu
tra tinh hinh ngdp lut nam 1999.

1. Gi6i thiéu chung

Mién Trung Viét Nam v6i 1200 km bo bién trai dai tir Thanh Hoa dén Binh Thun. Séng Vu Gia —
Thu Bon thugc mién Trung Viét Nam c6 dién tich 10,350 km® tir 107°12°40°*, 14°57°07"" to
108°44°18”’, 16°04°03” bao gdm thanh phd Pa Ning, tinh Quang Nam va mot phan tinh Kom
Tum. Hau hét cac song subi thudc hé théng song Vu Gia Thu Bon déu ngin va doc nén 1i ¢ khu
vyc nay 1én xubng rat nhanh.

Mot trong nhiing nguyén nhan chinh gy nén It lut ¢ mién Trung 1a do mua 16n & thuong ngudn
va vung dong bang Nguyén nhan gdy mua thuong la do gi6 mua Dong béc hoic bio, hodc do gid
mua Dong bic két hop vdi bao. Ngoai ra, 1ii 16n két hop voi tridu cuong ciing 1a mot trong nhiing
nguyén nhén lam tinh trang ngép 10 ¢ vung ddng bang nghiém trong hon. Pudng qudc 16 1A tir
bac vao Nam di theo doc ven bién mién Trung nhu mot con dé ngin nude i thoat ra bién ciing
lam tinh hinh ngép lut & ving ddng bang trd 1én nghiém trong hon.

Cong tac du bao va canh bao 1t ¢ dia phuong con nhleu han che phuong phép du bao theo xu thé
van 1a pho blen nhat. Trong khi dé cac song sudi mién Trung gan bién nén ving ha luu anh huong
cta thay triéu. Ngoai ra séng Vu Gia — Thu Bon duge ndi boi nhanh song Quang Hué va nhiéu
nhanh song sudi nho phia ha luu, nuéc thudng xuyén trao ddi giita hai song nay nén nén du bao
theo xu thé 14 rat kho chinh xéc.
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Hinh 1: Luu vic séng Vu Gia — Thu Bon
Trong nghién ciru nay, tac gia tap trung nghién ciru 4p dung mot s6 mod hinh thuy van thay luc c6
san d¢ du bdo 10 va canh bao ngép lut cho vung ha luu sdng Vu Gia — Thu Bon. So d6 dudi day s€
trinh bay tém tat vé phuong phap nghién ctru.

Thu thap dir licu

A
Phan tich dir liéu
mua, dong chay.....

v
M0 hinh thuy vin » MO0 hinh thuy luc

A 4

Xay dung ban do ngap Iut

A

Hinh 2: Phuwong phap nghién ciru

Trong nghién ctru nay, dau tién tat ca cac dit liéu nhu mua, dong chay, muc nudc, tai lidu dia hinh
...... s€ dugc thu thép. Sau d6 cac tai liéu nay s€ duoc phan tich xt 1y, lya chon dé dwa vao mod
hinh toan. Pau ra ctia mé hinh thiy van s€ dugc lién Kkét tu dong vai cac bién dau vao ctiia md hinh
thity lyc HEC-RAS. Pau ra cia md hinh HEC-RAS ciing duoc lién két véi cac phan mém GIS dé
xay dung ban dd ngap lut. Tét ca cac md hinh déu duoc lién két chat ché véi nhau, thuan tién khi
st dung.

2. Thiét 1ap mé hinh dw bao

HEC-HMS st dung phuong phap chia nho luu vuc dai biéu cho mdi thanh phﬁn dong chéy.Déi
v6i mdi thanh phan dong chay, mo hinh thdm ban dau va thadm 6n dinh s& duoc sir dung dé tinh ton
that. M6 hinh nay gdm ba thong sd, thdm ban dau, thim 6n dinh va phan trim dién tich khong
thAm. M6 hinh 1 don vi Snyder dugc st dung dé tinh toan thanh ph?m dong chay mat. M6 hinh [
don vi Snyder bao gdm hai thong s6 1a T, c6 ¥ nghia nhu 1a thoi gian tré cia dinh mua va dinh 1g,



C, 1a hé s6 dinh la. Phuong phap cit nude ngam duoc sir dung la phuong phap dudng cong trlet
glam nudc ngam. Phuong phap nay sir dung ba thong s6 1a luu lugng ban dau Q, hang so triét
giam va luu luong bét dau triét giam. Phuong phap Muskingum s& duoc st dung ddi véi bai toan
truyén lii trong song.

Mo hinh HEC-RAS tng dung hé phuong trinh Sant-venant dé md phong dong chay trong song
thién nhién. Ly thuyét mé hinh HEC-HMS va HEC-RAS c6 thé download mién phi tai dia chi
http://www.hec.usace.army.mil/

Hai bién trén cua bai toan thuy lyc duge xdc dinh tai tram Nong Son trén song Thu Bon va tram
Thanh My trén séng Vu Gia. Hai tram nay c6 s6 lidu quan trac luu lugng, myc nude, mua. S6 liéu
tai hai tram nay c6 sb liéu ngay va trong thoi gian 10 1a s6 liéu mua thoi doan 6 gio hodc 1 gio. Hai
bién dudi clia bai toan thuy luc 1a hai bién triéu tai ctra Han thudc nhanh song Vu Gia va cua Hoi
An thudc nhanh séng Thu Bon.

Vung tir hai tram Nong Son Thanh My trd xudng ha luu khong c6 tram do luu luong chiém dién
tich 5,077 km® bang 49 % tong dién tich cua luu vuc song Vu Gia Thu Bon. Tir ban d6 dia hinh va
hé théng mang ludi song, ving khong c¢6 tram do dwoc chia ra 12 luu vuc phu twong tmg vai 12
nhanh nhép Iuu vao bai toan thuy luc
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Hinh 3: Da gidc Thiessen va cac luu viec con

Dong chay tir 12 luu vue phu va hai bién trén 1a nhitng bién nhép luu cia mé hinh HEC- RAS. So
dd hé thong song va mat cit phia dudi tram Nong Son va Thanh My duoc tao bang phan mém
HEC-GEORAS tir ban DEM dia hinh va ban d6 hé thong song. HEC-GEORAS 12 mét phan mém
hd trg cho md hinh HEC-RAS. Hé thdng mait cét nay sau khi tao tir DEM béang phan mém HEC-
GEORAS s€ duoc chinh stra béng $6 liéu do dac thuc té.

Hé théng song Vu Gia Thu Bon tir tram Nong Son — Thanh MY ra dén bién dugce chia lam 148 mat
cit va vung ha luu duoc chia l[am 15 khu chtra. Cac 6 chtra dugc phan chia béi dia hinh, duong
giao thong, dudng sit, dong rudng....... dong chdy tir 6 chua nay sang 6 chura khéac s€ dugc mo
phong bang dap tran hodc cong.

So d6 thity lyc bao gdm hai bién trén 1 tram Nong Son trén séng Thu Bon va tram Thanh My trén
song Vu Gia, Hai bién dudi ciia bai toan thity Iyc 13 hai bién tridu tai cira Han thudc nhanh song
Vu Gia va ctra Hoi An thugc nhanh séng Thu Bon. Nhanh song Quang Hué ndi hai nhanh song Vu
Gia va Thu Bon. Hai tram thity van ngay duéi song Quang Hué 1a tram Giao Thuy trén song Thu
Bon va tram Ai Nghia trén song Vu Gia s& duoc dung dé kiém tra két qua tinh toan.
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Figure 4: So' do thity lwc hé thong séng Vu Gia — Thu Bon

Vi qua trinh 1ii tai cac séng nay 1én xudng nhanh, thoi gian 1ii tap trung ngin nén tic gia chon thoi
doan tinh toan 1a 1 gio. Trong qua trinh dy bao thyc te, ta c6 the lay ra két qua 6 gio hodc 12 gio
tuy theo tung thoi doan du béo.

3. Tinh toan mwa

Trén luu vyc séng Vu Gia — Thu Bon ¢ tram Tra My va Da Ning c6 s6 liéu do dac mua thoi doan
ngén. Cac tram khac ¢6 s6 liéu mua ngay va mua 12 gio hodc mua 6 gio khi c6 li. Chinh vi vay dé
tinh to4n mua gio tai cac tram ndy, ta can chuyén d6i mua ngay sang mua gio.

Dé chuyén d6i mua tir mua ngiy sang mua gid, tac gia sir dung mua gio thuc do tai Tra My trong
nhiéu nam. Mua gio tai cac tram khac s€ dugc tinh toan bang cach lay hé s6 mua ngay tai tram do
véi mua ngay tai Tra My r6i nhan véi mua gio tai Tra My. Cach tinh toan cu thé nhu sau:

Dau tién, ta chia mua ngay tai tram can tinh toan cho mua ngay tai Tra My

= R2
R1

R1: Mua ngay tai Tra My

R2: Mua ngay tai tram can tinh mua gio

k: ty s6 gitta mwa ngay tai tram cin tinh mua gid voi mua ngay tai Tra My
Tir mua gio tai Tra My chung ta c6 thé tinh mua gid cho cac tram khac nhu sau

R2=k*R1

R’2: Mua gio tai tram can tinh toan

R’1: Mua gio tai Tra My
Thong thuong phuong phap ndy thuong dung cho céc luu vye nho, cac tram mua gan nhau, luong
mua khong bién d6i nhiéu theo khong gian. Ddi véi cac luu vire ma c6 lugng mua bién d6i nhiéu
theo khong gian, phuong phap nay s¢ khong hop 1y khi ap dung. Vi dy nhu trong cung mot ngay,
tai tram c6 lugng mua nho thi thug‘mg mua chi tap trung vao mot vai gio nhat dinh, con tai tram co
luong mua 16n thi mua s€ phan bo déu theo cac gio déu c6 mua. Vi vay khi thu phong lugng mua

gio tr mOt tram 6 lugng mua ngay nho sang mot tram c6 luong mua ngay 16n thi lu’ong mua gio

s& rat 16n, doi khi khong phit hop véi thuc té vi mua gid rat 16n lai tip trung vao mot vai gio nhét
dinh.

D¢ tinh toan lugng mua gio cho cac tram nay, tac gid da tim nhiing trdn mua da xay ra va co6 do



dac dugc tai Tra My ma c6 lugng mua ngiy, xu thé mua ngay phit hop nhat véi tran mua ma can
thu phong mua gio. Tu d6 chiing ta c6 thé thu phong mua gid tai nhiing tram khong c6 mua gio
mot cach hop ly hon. Két qua thu phong dugc minh hoa dudi hinh dudi day.

Luong mua ngay thyc do tai Tra My tr | Lugng mua gid tinh toan va thuc do tai tram
14/12/1994 t61 ngay 21/12/1994 va tu | Tra My tir 01/11/1998 t&i ngay 08/11/1998
01/11/1998 t&i ngay 08/11/1998
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Hinh 5: Mua gio tinh toan va thuc do
4, T6i wu thong s6 md hinh

4.1 D6 tim thong s6 mé hinh HEC-HMS

Két qua tdi uu thong s6 mo hinh HEC-HMS tai Nong Son cho thdy sai s6 EI = 0.99. Dinh I thuc
do 13 10,600 m®/s vao lac 17 gio ngay 20/11/1998 con dinh 1u tinh toan 1a 10,566 m 3/s vao luc 18
gio ngay 20/11/1998, sai s0 gitra dinh 1ii thuc do va dinh Iii tinh toan 1a 0.32 %. Tai tram Thanh
Mg, sai s6 EI = 0.96. Dinh lii thyc do 1a 7,000 m’*/s vao luc 15 gi ngay 20/11/1998 con dinh 1
tinh toan 1a 5,468 m?/s vao luc 12 gid ngay 20/11/1998.

Dong chay tinh toan va thuc do  Dong chay tinh toan va thuc do tai
tai tram Nong Son tr 1/12/1999  tram Thanh My ti 1/12/1999 téi
to1 ngay 10/12/1999 gnay 10/12/1999
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Hinh 6: Két qua t6i wu théng sé mé hinh HEC-HMS tai tram Nong Son

Tran Ii vao thang 11 ndm 1999 xay ra tir 07 gid ngay 31/10/1999 dén 19 gio ngay 10/11/1999.
Day 1a tran 1 kép c6 hai dinh, dinh I thir nhat dat 9890 m’/s vao luc 2 gio ngay 3/11/1999 va dinh
thir hai 14 7,490 m’/s vao luc 3 gid ngay 6/11/1999. Két qua t6i wu thong sé mé hinh cho thdy dinh
li thyc do tai Nong Son 1a 9890 m’/s vao luc 2 gio ngay 3/11/1999 con dinh 1ii tinh toan 13 9948
m’/s vao lic 2 gio ngay 3/11/1999, sai s giita dinh 1i thuc do va dinh i tinh toan 13 0.58 %, sai sb
EI=0.99. Tai tram Thanh My, dinh lii thuc do 14 4930 m’/s vao lic 9 gio ngay 2/11/1999 con dinh
lii tinh toan 1a 4740 m’/s vao luc 9 gio ngay 2/11/1999, sai s6 EI=0.88. Tai hd Phu Ninh, dinh Ii
thuc do 1a 1439 m’/s vao luc 16 gio ngay 3/11/1999 con dinh i tinh toan 1a 1283 m’/s vao luc 24
gio ngay 5/11/1999.

Hinh trén cho thdy két qua kiém dinh mé hinh cho tran Iii thang 12/1999. Tran 1 thang 12/1999
xay ra tir ngay 01/12/1999 dén 9/12/1999. Tai Néng Son, , dinh 1 thyc do 14 10600 m®/s vao luc 5
gid ngay 4/12/1999 con dinh 1d tinh toan 1a 10270 m’/s vao luc 6 gid ngay 4/12/1999, sai s6
EI=0.99. Tai tram Thanh My, dinh 1ii thuc do 12 2690 m®/s vao luc 2 gio ngay 3/12/1999 con dinh
lii tinh toan 1 2244 m*/s vao liic 5 gid ngay 4/11/1999, sai sb EI = 0.85. Tai Pha Ninh, , dinh 1i
thuc do 14 2682 m?/s vao lac 8 gio ngay 4/12/1999 con dinh i tinh toan 13 2512 m*/s vao luc 3 gio
ngay 5/12/1999. Két qua kiém dinh mé hinh duoc théng ké & bang dudi day.

Bdng 1: So sanh két qua kiém dinh théng s6 mé hinh

Kiém dinh thong sb Két qua do dac

Tram EI Pinh [Thoi gian xuét hién Pinh  [Thoi gian xudt hién

1t dinh I} dinh

m’/s m’/s
Nong  (0.94 [11,797 (07 gio ngay [10,600 |05 gio ngay 04/12/1999
Son 04/12/1999
Thanh |0.85 [2,244 |05 gio ngay 2,690 (02 gio ngay 3/12/1999
My 4/12/1999
Pht 0.62 2,512 (03 gio ngay 2,682 (08 gio ngay 04/12/1999
INinh 5/12/1999

Két qua kiém dinh mé hinh HEC-HMS cho két qua tinh toan phu hop véi 1ii thue do.

4.2 Dién toan lii bang mé hinh thay lwc

Mb hinh thuy luc HEC-RAS dugc thiét 1ap cho hé théng séng Vu Gia — Thu Bdn véi hai nhanh
song chinh 1a Vu Gia tir Thanh My cho dén ctra Han tai Pa Ning va Thu Bdn tir Néng Son cho
dén cira DPai tai Hoi An. Hai song nay dugc ndi voi nhau bang nhanh séng Quang Hué. Dudi
nhénh song Quang Hué ¢6 hai tram thity van 1a Ai Nghia trén song Vu Gia va Giao Thuy trén song
Thu Bdn. Hai tram nay dugc ding dé kiém tra thong sb ctia mé hinh thay lyc.

Hé s nham trong mo hinh HEC-RAS dugc xac dinh 12 n=0.03 long séng va 0.033 cho bii song.

Két qua kiém dinh h¢ s6 nham cho thiy déi v6i trén 10 nam 1998 xéy ra tir ngdy 18/11/1998 dén
ngay 25/11/1998 cé dinh lii thuc do tai Giao Thuy 1a 9.41 m luc 24 gid ngay 20/11/1998, sai s0
EI=0.97, RMSE=0.33.

Tai tram Al nghia trén séng Vu Gia, dinh Iii thuc do 1a 10.43 m lic 23 gio ngay 20/11/1998 con



dinh Iii tinh toan 1a 10.37 m luc 23 gid ngay 20/11/1998, sai sb EI = 0.90, RMSE = 0.56.

Két qua t61 wvu muc nudc tai Giao | Két qua t6i vu muc nudc tai Ai
Thuy (MSL) Nghia (MSL)
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Figure 7: Két qua kiém dinh mé hinh thiyy luc

4.3 Ban dé ngép lut

Ban d6 ngap lut dugc xay dung tir DEM dia hinh v&i d6 phan giai 1a 90 m. Két qua tinh toan thuy
luc bang md hinh HEC-RAS s& dugc nhap vao Arcview GIS bing HEC-GEORAS. Phan mém
HEC-GEORAS s& tao bé mit nudc tir két qua tinh toan thuy lyc tir cao ¢ muc nude trong song va
trong cac 6 chira. B sau ngap lut bé'mg cao d6 mat nudce trir di cao d¢ cia DEM dia hinh. Nhiing
diém ngap 1a nhimg diém c¢6 cao d6 mit nude 16n hon cao do cua dia hinh. Két qua cia ban do
nga_‘}p lut s€ cho ta dién tich ngap va do sau ngap lut tuvong ing véi muc nudc tai mot thoi diém
nhat dinh.
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Hinh 8: Ban do ngdp lut

Ban dd ngép lut can dugc kiém tra bé'tng anh vé tinh hodc sd liéu do dac thuc té ngoai thuc dia. Tuy
nhién tai thoi diém tinh toan 1d khong c6 anh vé tinh chup tai khu vuc nghién ctru va sé liéu diéu
tra thuc dia ciing chi sau khi tran il nam 1999 da xay ra. Vi vay trong nghién ctru nay tac gia chon
phuong phap kiém tra két qua tinh toan véi cac tram muc nudc trong séng va két qua tinh toan
ngap lut dua trén dnh Landsat chup nam 2001. Anh vé tinh nay thé hién 5 vung ddng bang thuong
xuyén bi ngap nudc hang nam. Két qua tinh toan cho thay nhiing diém ngép déu nim trong viing
bi ngép nudc va hoan toan phu hop véi thuc té.

5. (Png dung mé hinh

5.1 Lwa chon théng s6 mé hinh cho céc Iwu vwe phu

Vi céc luu vue khong ¢ tram do & ving ha luu song Vu Gia — Thu Bon bién ddi tir thuong luu vé
dén ha Iuu (hinh 3), chinh vi vdy ching ta khéng nén chon chung mét b thong s6 cho tit ca cac
luu vue. Vi du nhu luu vue s6 13 ¢6 dién tich 1a 2,450 km?, dd cao binh quéan lvu vuc 1a 650 m
trong khi d6 Iuu vuc s6 14 ¢ phia ha luu c6 dién tich 1a 160 km® va do cao binh quan luu vyce 1a 50
m.

Trong nghién ctru nay phuong phap luu vuc twong ty s& duoc sir dung dé xac dinh thong s cho
cac luu vyc khong co tram do dong chay. Thong s6 da tdi wu tai cac luu vue Nong Son, Thanh
My, Phu Ninh s€ dugc ap dung cho cac Iuu vue khong c6 tram do.

Cac luu vuc nhu luu vue 13, 12, 11,2 gén tram Thanh My va nam & vung ddi nui. Chiéu dai song
va dién tich luu vyc cling tuong ty nhu cac luu vue thude Iuvu vuc Thanh M$. Chinh vi vay thong
$6 mo hinh HEC-HMS cua luu vuc Thanh My s€ duoc sir dung cho cac luu vuc nay

Céac luu vue 1, 3 ndm ngay phia dudi tram Nong S(m’cc') hinh dang luu vuc va diéq tich luu vuc
tuong tu cac luu vuc tai luu vyec Nong Son. Thong s6 cua cac luu vuc nay duoc lay tir luu vuc
Noéng Son.

Céc luu vuc khac thude ving dong bang sé duoc ldy tir luu vie hd Pha Ninh
5.2 U'ng dung mé hinh

5.2.1 Tinh toan dong nhép lwu twr cac bién

Mo hinh HEC-HMS duoc dung dé tinh toan dong chay tai cac bién trén Nong Son va Thanh My
va 15 bién nhap luu phia ha luu séng Vu Gia — Thu Bon. Luong mua s€ dugc léy tr 16 tram mua
¢6 sb liéu do dac mua trén luu vire. Luong mua gid s& duoc mo phong tir mua ngay nhu da trinh
bay & phan trén.



Két qua tinh toan luu luong tai tram Nong Két qud tinh toan luu lwong tai tram Thanh
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Hinh 9: két qua tinh todn tai tram Néng Son va Thanh My ndam 2004

Hinh 9 cho thiy két qua tinh toan thuy vin tai tram Nong Son va Thanh My. Dinh i tinh toan 1a
4,727.2 m’/s lat 08 gid ngay 27/11/2004, trong khi d6 dinh lii thuc do 1a 3,910 m’/s lac 07 giod
ngay 27/11/2004. Chénh 1¢ch dinh Lii tinh toan so vdi thuc do 14 21%, sai s0 EI1a 0.8

Tai tram Nong Son, Dinh 1ii tinh toan 1a 10,825 m?/s It 19 gio ngay 26/11/2004, trong khi d6 dinh
1a thye do 1a 9,350 m’/s luc 13 gio ngay 27/11/2004. Chénh 1éch dinh 1ii tinh toan so véi thuc do 1a
15.8%, sai s0 E11a 0.0.72

5.2.2 Tinh todn dong chay tai ha Iwu bing mé hinh thay lwc

M0 hinh thiy lyc HEC-RAS duoc dung dé tinh toan muc nudce tai vung ha luu séng Vu Gia — Thu
Bon. Hai tram myc nudc Ai Nghia trén séng Vu Gia va Giao Thuay trén séng Thu Bon s& dugc
dung dé kiém tra két qua tinh toan. D4i voi tran i ndm 2004, dinh 1i thue do tai tram Giao Thuy
13 8.87 m lac 14 gio ngay 27/11/2004 con tai Ai Nghia 12 9.61 m luc 14 gio ngay 27/11/2004. Két
qua tinh toan cho thdy muc nudc tai Giao Thuy 1a 9.0 m lic 16 gid ngay 27/11/ 2004 con tai Ai
Nghia muc nudc ciing dat dinh 9.58 m cung thoi gian d6. Sai s6 EI = 0.92 tai Ai Nghia con tai
Giao Thuy EI=0.88.

Két qud tinh toan muc nudc tai tram Giao Két qud tinh todn muc nudc tai tram Ai
Thuy nam 2004 Nghia nam 2004

Plan: Plan 1_Rver: Thu Bon Reach; Reach 2 RS: 34177.78 © Fan: Plan 1 _Rver: VuGia Reach:Reach2 RS:31174.09
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Hinh 10: Két qua tinh todn thity lic

Vi thiéu sb liéu mua gio nén da s6 cac tram mua déu duoc mod phong theo mua gio tai tram Tra
My. Chinh vi viy n6 s€ lam anh huéng dén két qua tinh toan.



5.2.3 Dw bao bing ban dé ngap lut

Flood inundation map in 11/2004 on Vu Gia Thu Bon river
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Hinh 11: Ban dé ngdp lut tai song Vu Gia- Thu Bén nam 2004

Két luan

Trong nghién ctru nay, m6 hinh dy béo 1a cho hé thdng song Vu Gia — Thu Bon da duoc thiét lap,
toi uu ‘céc thong s6 va cho két qua tot. Phuong phap tinh toan sir dung cac mé hinh dy bao phu hop
V(ji dieu kién hiéq ¢6 ¢ Viét Nam. Cac mé hinh du béorvé tinh toan ban do ngap lut c6 giao dién
de st dung, chay 6n dinh Vé’dﬁ giuqc nhif:u nguoi biet dén. Trung tam du bao khi tugng Thiy Vin
tinh Quang Nam cling da biét dén mot sO mo hinh nay va dang ¢6 y dinh ép dung vao du bao cho
song Thu Bon. Cac md hinh nay cling phu hop véi di€u kién hién c6 cua luu vie nhu cac loai dir
li€u, nhan vién it kinh nghiém veé tin hoc va st dung cac phan mém.
L trén hé théng song Vu Gia —Thu Bdn 1én xudng rat nhanh.
C6 thé rat ra nhitng két luan sau

1) Phan phdi mua gio ¢6 anh huong 16n dén qua trinh

2) Diéu kién bién c6 anh hudng lén dén két qua tinh toan thiy lyc. Néu ching ta 6 thé

tinh toan dugc chinh xac bién vao thi két qua thuy luc sé chinh xac

3) M6 hinh HEC-HMS va HEC-RAS phu hop dé du béo li

4) Chuong trinh HEC-GEORAS phu hop dé mo phong ngap lut

5) Cac md hinh nay thich hop dé du bao it cho hé théng song Thu

6) D6 tin cay cua dir lidu c6 anh hudng 16n dén két qua tinh toan
Trong cac nghién ctru tiép theo, hé thong canh béo 1t nén duoc xay dung. Céc thong tin vé Iii duoc
cung cap trén mang internet moi ngudi c6 thé truy cap va tim hicu thong tin vé 10 lut trén mang.
Ngoai ra, hé thong nhan tin di dong SMS ¢6 thé cung cap thong tin canh bao 10 lut dén moi ngudi
mdt cach nhanh nhat. Nguoi ding di dong c6 thé dang ky sO véi tong dai va khi 10 lut xay ra tong
dai gui tin nhan canh bao 10 t61 may di dong, hodc nguoi dung di dong c6 thé nhan tin tdi tong dai
d€ biét thong tin v€ tinh hinh 10 Iyt tai ving minh quan tdm. Cac 16p dao tao, tap huan dé nang cao
nhan thic ciia nguoi dan vé hiém hoa i Iut va cac phuong phap phong chong 1l ciing nén duogc to
churc hang nam vao trudc mua mua 1d.
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Abstract: Floods in Central Vietnam occur annually and cause property damages and losses of
life. Shape of basins in central Vietnam is quite concentrated and terrain is quite steep, so the
flood water level goes up and down very fast. Moreover, floods always fluctuate making flood
forecasting becomes difficult in this area.

In this study, hydrologic models HEC-HMS and hydrodynamic model HEC-RAS are used to
simulate flood in Vu Gia- Thu Bon river, Quang Nam — Da Nang province, Central Vietnam. The
HEC-RAS model is applied to route flood from two stations which are Nong Son at upstream of
Thu Bon river and Thanh My at upstream of Vu Gia river, to two downstream boundaries which
are Han mouth in Da Nang city and Dai mouth at Hoi An district in Quang Nam province. The
results of HEC-RAS model are used to prepare inundation map to determine flooded area at
floodplain by HEC-GEORAS which are an extension of Arcview-GIS.

The floodplain in downstream area is divided into 15 storages, in which each storage is separated



by roads, railways, etc. The connections between two storages are simulated by a spillway or gate.
Runoff from floodplain or ungaged area is divided into 12 sub-basins with basin areas ranging
from 200 to 600 km’ and hydrologic software models HEC-HMS are applied to calculate runoff
from rainfall. The model parameters are selected from calibration result. The outflows from 12
sub-basins are inflows into 12 storages which are the boundaries of the hydrodynamic model. The
output of HEC-HMS is input of HEC-RAS model and it is auto-connected by DSS files. Rainfall
input for HEC-HMS is hourly rainfall which is simulated from hourly rainfall observed stations.

Calibration results of HEC-HMS for flood in 1998, 1999 at Nong Son and Thanh My station with
El range from 0.85 to 0.99 and a set of validation parameter is selected. The results of HEC-RAS
model are obtained at Giao Thuy station on Thu Bon river with EI range from 0.7 to 0.95 and Ai
Nghia station on Vu Gia river with EI range from 0.72 to 0.9. These results are applied for flood
in 2004 with EI = 0.88 at Giao Thuy station and EI = 0.92 at Ai Nghia. The predicted flooded
area is compared reasonably well with floodplain archived by Landsat images.



