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XAY DUNG CONG NGHE DU BAO DONG CHAY CAN,
XAM NHAP MAN CHO HE THONG SONG
VU GIA - THU BON
Pinh Phung Bio'

Tém tit: Su suy giam dong chdy sé lam gia tang kha nang xdam nhdp man viing ha du, cang gdy
thém khé khén trong viéc khai théc sir dung nguon mede nén viéc nghién civu va xdy dung diege bé
cong nghé canh bdo, dir bdo thity van va xam nhdp mén la hét sirc can thiét. Bai bdo ndy sé trinh
bay cdc két qua dp dung mé hinh tinh todn dong chay can, xdm nhdp man va xdy dung cong nghé
du bao cho hé thé'ng song Vu Gia - Thu Bon. Két qua dy bao thir nghiém doc ldgp mua can tw
1/1/12015 dén 31/8/2015 doi véi muee nude cé mire dam bao dw bédo dat tir 84 - 96 % (duw bao 24 gio),
85 - 96 % (du bao 5 ngay), 83 - 96 % (dw bao 10 ngay) va xam nhdp man co mirc dam bao du bao
dat tir 70 - 88 % (duw bdo 24 gio), 65 - 89 % (du bdo 5 ngay), 60 - 89 % (dw bdo 10 ngay) cho thay,
cong nghé dw bdo dong chdy can va xam nhdp mdn cho hé théng séng Vu Gia - Thu Bon c6 kha ndng

phuc vu cho du bao tac nghiép.

Tir khéa: Vu Gia - Thu Bon, Dong chay can, Xam nhdp mén, Cong nghé di bdo.

Ban Bién tdp nhan bai: 12/09/2017

1. Mé dau

H¢ théng song Vu Gia - Thu Bon la mot trong
9 hé thong séng 16n nhat ca nude, 1a ngudn cung
cép nuée cho nhu cau dan sinh, kinh t& va moi
hoat dong xa hdi trén toan luu vuc voi dién tich
10.350 km?; cung cap ngudn phu sa mau md cho
bdi bdi ven séng va cac canh dong cua tinh
Quang Nam va thanh phé Da Néng; 1a ngudn
thuy san nuéc ngot phong phu, 1a tuyén giao
thong thuy quan trong, 1a tiém nang thuy dién
dodi diao va nay 1a ngudn khai thac du lich rat
quan trong v6i nhidu phong canh hiru tinh nhu
Hon K&m - Pa Ding két néi My Son, Hoi An
cung nhiéu di tich va canh dep tu nhién khac.

Vi ché do khi hau nhiét d6i, ning nong va
mua nhiéu, luu vic song Vu Gia - Thu Bon ¢6
mot s6 tAm mua 16n; Tra My 12 mot trong nhung
tam mua 16n véi lugng mua trung binh nam
4169 mm, nim mua 16n nhat dat 7303 mm (niam
1996) ciing 1a mdt trong nhitng dia phuong mua
16n nhit trén toan qudc. Lugng mua phan bd
khong déu trong nam, muia kho ning chay, rudng
déng khé can, han hén, thiéu nuéc; nguoc lai vao
mua mua, 1ii lvong mua doi dao, mua véi cudng
d6 16n, lugng mua lon thuong gay nén I quét, 1
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ong va ngap lut nghiém trong.

Trong nhitng ndm gan ddy, v6i su phat trién
manh m& vé kinh té xa hoi, ha tﬁng co sO duoc
nang cap, dau tu méi, nhat 1a hé thong giao
thong, tudi tiéu, hé thong thuy dién bac thang
cung v6i nhiéu thuy dién vira va nho da duoc dau
tu va dua vao van hanh Iam anh huong téi quy
luat dong chay tu nhién; cung voi do 1a sy gia
tang bién doi khi hau toan ciu da hién hiru trén
lwu viye Vu Gia - Thu Bon néi riéng, tinh Quang
Nam va thanh ph6 Pa Ning noi chung, thién tai
ngdy cang gia ting ca vé sb lugng ciing nhu
cuong do.

Su suy giam dong chay s€ lam gia tang kha
nang xam nhdp man vung ha du, cang gay thém
kho khan trong viéc quan ly, khai thac su dung
ngudn nudc. Chinh vi vy, viée nghién ctru dé ra
cac giai phap quan 1y st dung dé 6n dinh ngudn
nudc phuc vu dan sinh kinh té 13 hét stic can thiét.

Trén co so d6, dé tai “Nghién ctru, xay dung
cong nghé du bao dong chday mua can va canh
bao han han, xdm nhap man phuc vu van hanh
diéu tiét lién ho chira hé théng song Vu Gia -
Thu Bén trong mua can” da dugc thuc hién véi
muc ti€u “Xay dung dugc cong nghé canh bao
han khi tugng, thiy van, xdm nhap man 1 thang,
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3 thang, mua; cong ngh¢ du bao dong chay mua
can va d0 man 5 ngay, 10 ngay trén hé théng
song Vu Gia - Thu Bon. Cong nghé duoc tng
dung tai cac co quan du bao tac nghiép phuc vu
dia phuwong va van hanh lién ho chira”.

Noi dung cta bai bao sé trinh bay cac két qua
ctia dé tai nay véi viée ap dung cac mo hinh toan
dé tinh toan dong chdy can va xam nhap man
cling nhu xay dung cong ngh¢ du bao dong chay
can va xam nhap man cho h¢ théng song Vu Gia
- Thu Bon.

2. Phuwong phap nghién ctru va tai liéu
thu thap

2.1. Phwong phap nghién ciru

Phuong phép chinh trong nghién ctru 1a st
dung cac md hinh toan; M6 hinh WRF tinh toan
du bao cac yéu t6 khi trong 1am dau vao cho mo
hinh thuy vin; mé hinh MIKE-NAM d¢ tinh
toan dong chay tir mua trén cac Iuu vuc bo phén;
mo hinh MIKE11 tinh todn thuy luc trén mang
luéi séng, tinh toan diéu tiét hd chira va tinh toan
xam nhap man.

Ngoai ra, nghién ctru con st dung mot sb
phuong phap khac nhu: Phuong phap ké thira;
phuong phap thong ké, phén tich, tong hop; tng
dung cong nghé GIS va phuong phap chuyén
gia.

2.2. Tai li¢u thu thap

Tiép nhan két qua dé tai nghién ctru dé tai cap
B0 “Nghién ctru xay dung hé théng du bao, canh
bao han han cho Viét Nam véi thoi han dén 3
thang” ung dung 02 mo hinh dy béao khi tugng
cho pham vi luu vuc Vu Gia - Thu Bon va vung
phu céan theo hai hudéng: Dy bao theo mé hinh
toan théng ké (mo hinh thong ké duya trén san
pham du béo toan ciu) va md hinh du bao s tri.

- Dit liéu phuc vu cho mo6 hinh MIKE-NAM:

+ S6 lidu mua ngay cua cac tram khi tuong
thuy van trén luu vuc va khu vyce lan can gém:
Noéng Son, Hiép Puc, Cau Lau, Giao Thuy, Hoi
An, Tién Phudc, Tra My, Ai Nghia, Hién, Hoi
Khach, Kham Dtc, Thanh My, Cam L&, Son
Tra, Hoa Bic;

+ S6 liéu bdc hoi ngay tai tram khi tuong
Pa Ning va Tra My;

BAI BAO KHOA HQC

+ S6 liéu luu lugng thuc do tai cac tram:
Hi¢p Duc, Nong Son, Giao Thuy - song Thu
Bon, Thanh My, Ai Nghia - song Vu Gia, Thac
Can - song Bung, Hoa Phudc - song Tuy Loan,
Tién Phudc - song Khang, Tra My - song
Truong, Ha Tén - song Con,

+ S6 liéu luu lugng vé cia cac hd chua thuy
dién: H Song Tranh 2, A Vuong, DakMi4,
Séng Bung 4 va hd Séng Con 2.

+ Ban do hanh chinh, ban d6 song sudi, ban
dd s6 do cao DEM 10 m x 10 m.

- Dt liéu phuc vu cho m6 hinh MIKE11:

+ 364 mit cit ngang song.

+ Bién trén gdm: 06 bién 14 luu lugng xa va
phat dién cua hd thuy dién Soéng Tranh 2,
bakMi4 (x4), DakMi4 (phat dién), song Bung 4,
A Vuong, song Con; 02 bién song Khang va
song Tay Loan 14y tir két qua tinh toan mé hinh
Mike NAM; d6 man tai 8 vi tri bién trén mac
dinh 1a 0.

+ Bién dudi: Qua trinh triéu, d6 mén tai Ctra
Han va Cua bai dugc tinh toan tir bd thong sb
diéu hoa st dung s6 lidu do dac tai tram hai van
Son Tra (1984 - 2014), Cta DPai (25/4 -
23/5/2016) va tram thiay van HOi An
(1-8/2014).

2.3. Pdnh gid két quid mé phéng, dw bdo

Két qua md phong luu lwgng va muc nudce
dugc danh gia chét luong qua chi s6 Nash-Sut-
cliffe tinh theo cong thuc sau:

él[de ,i_Qtz,i]z

R*>=1-

] — (M
El [Q tds i~ Q tds ]2

Trong do:

- Qu. it Luu luong thyc do tai thoi diém thu i;

- Qui: Luu lugng tinh toan tai thoi diém thu i;

- 0, Luu luong thyc do trung binh cac thoi
doan.

Két qua du bao myc nudc dugc danh gia theo
quy dinh danh gia chit luong du bao thity vén,
danh gia chung két qua du bao theo chi tiéu duoc
giao (Pew):

Trong do:

Path = - 100% ()
TAP Cl’ﬁ KHI TUQNG THUY VAN
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- Par», 1a mtrc bao dam du bao (%);

-n la sb 1an dyu bao ding;

- m 1a tong sb 1an du bao.

Két qua du bao duoc coi 1a dang néu sai sd
nho hon sai s cho phép nhu trong bang 1.
Badng 1. Quy dinh sai s6 cho phép dir bdo muec
nwde mia can tai mot sé tram thuy van trén hé

thong séng Vu Gia - Thu Bon

Du bép D bio Dy bao
TT Soéng Tram hanngan han dai
(24 giv) (3, 10 (thang)
ngay)
1 CamLé CamLé 20 20 25
2 VuGia AiNghia 40 30 35
P Giao
3 ThuBon Thiy 35 30 35
4 ThuBdn CéuLau 28 20 23

3. Phan tich két qua va thao luin

3.1. Mé hinh thiiy vain MIKE-NAM

Hé thong séng Vu Gia - Thu Bon duoc chia
thanh 12 tiéu luu vyc dé tinh toan mua - dong
chay 1am dau vao cho mé hinh MIKE11 bao
gom: Song Bung 4 (1470 km?), A Vuong (552,3
km?), Bakmi 4 (1120 km?), Song Tranh 2 (1100
km?), Song Con 2 (241,4 km?), KG Thanh My
(928,5 km?), KG Ai Nghia (1110 km?), Séng
Khang (521,1 km?), Song Tranh (615,6 km?),
KG Noéng Son (924,5 km?), KG Giao Thuy
(379,1 km?), Song Ty Loan (253,6 km?).

Hinh 1. Ban do phan chia cac luu viee bo phan
cho hé thong song Vu Gia-Thu Bon va trong so
cac tram mua

TAP CHI KHI TUQNG THUY VAN

Két qua so sanh luu luong thuc do va tinh
toan tai mot s6 vi tri trén hé théng song Vu Gia
- Thu Bén bang mé hinh MIKE-NAM duoc
trinh bay trén cac hinh v& tir hinh 2 dén hinh 4.
Puong qua trinh luu lugng tinh toan tai cac vi tri

nay bam kha sat voi duong luu lugng thuce do.
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Thu Bon
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Hinh 3. Luu lwong thuc do va tinh toan tur

01/01/2013-31/08/2013 tai cua ra luu vuc song
Tranh 2
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Hinh 4. Luu lwong thuc do va tinh toan tur
01/01/2009-31/08/2009 tai cira ra luu viee
Song Bung 4

Két qua danh gia chat lwong mé hinh MIKE-
NAM cho céc luu vuc bd phan cua hé théng
song Vu Gia - Thu Bon bang chi sb Nash-Sut-
cliffe trong thé hién bang 2 kha tbt (0.81-0.91).
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Bang 2. Két qua danh gid chdt lwong mé hinh MIKE-NAM cho cdc lieu viee bé phdn

TT Luu vuc Chi §Nash s
1 Song Bung 4 0,86
2 A Vuong 0,83
3 bakMi 4 0,84
4 Séng Tranh 2 0,89
5 Séng Con 2 0,90
6 KG Thanh My 0,91
7 KG Ai Nghia 0,85
8 Song Khang 0,83
9 Song Tranh 0,90
10 Kg Nong Son 0,90
11 KG Giao Thuy 0,88
12 Song Ty Loan 0,81

3.2. M6 hinh thiiy luc MIKEI1

3.2.1. Tinh toan thuy lyc

Viéc tinh toan thily Iyc cho hé thdng séng Vu
Gia - Thu Bon duoc thuc hién theo so dd khdi

nhu trong hinh 5.

Bo thong sb thuy luc cia md hinh MIKE11

duogc hiéu chinh va kiém dinh, qua viéc st dung
sO liéu thuc do tai 5 vi tri nhu trong so do trén

hinh 6.

Quaé trinh myc nude trieu,
d6 man

Thiét 1ap mang luGi song
suoi

v

Qua trinh vanhanh cua
céc hd chira Q-t: Song Tranh 2,
A Vuong, Song Con, DakMid,
S6ngBung4

Vo dir liéu mit cit ngang
song

Két qua hiéu chinh va kiém dinh b thong sd
mo hinh thay lyc MIKE11 duogc trinh bay trén
cac hinh tir hinh 7 dén hinh 10.

S liéu khi tugng thiy van

A 4

Chay mo hinh

A 4

Gia thiét diéu kign ban
dau, lya chontphu hop

Miky

A

Gia thiét nham chocéac
mat cat

|

Chay mo6 hinh Mike-Nam

So sanh luu lugng, myc

nudc, man thue dova tinh toan

tai vi tri kiém tra

A

Hiéu chinh mé hinh

|

A 4

Dubao

Ding

Kiém dinh mo hinh

|

Hinh 5. So d6 khéi tinh todn t6i wu héa mé hinh thiy lyc

TAP CHi KHI TUQNG THUY VAN
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Hinh 6. Vi tri hiéu chinh va kiém dinh
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Hinh 7. Duong qua trinh thyc do va tinh toan
dong chay tram Nong Son va Thanh My thang

Hinh 8. Duong qua trinh thuc do va tinh toan
dong chay tram Giao Thuy va Ai Nghia thang
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Hinh 9. Duong qua trinh thuc do va tinh toan
dong chay tram Giao Thity va Ai Nghia thing

4/2013

Két qua danh gia bang chi s6 Nash tai cac vi
tri nay kha tot (Bang 3), tram Nong Son dat tir
0,73 dén 0,94, tram Thanh My dat tir 0,82 dén

TAP CHI KHI TUQNG THUY VAN
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Hinh 10. Buong qua trinh thuc do va tinh todan
dong chay tram Giao Thity va Ai Nghia thing

8/2013

0,95, tram Giao Thuy dat tir 0,79 dén 0,98, tram
Ai Nghia dat tir 0,74 dén 0,90.
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Bang 3. Két qua ddanh gid chi s6 Nash tai cdc 31

tram kiém tra 29
27 A

Théng 1‘;‘:’:{‘? Tlﬁ;h ﬁiz‘; Ai Nghia §25
12013 073 095 gi
12014 085 0,92 “19 - —e—Tinh todn
22013 084 082 Z '
212014 0,76 094 o 000 o 200 mon 00 1800
3/2013 0,83 0,89 Hinh 12. Bo man thuc do va tinh toan tai cau

Nguyén Van Tréi - séng Han

32014 0,81 0,82 0,79 0,74 (ha lieu s6ng Vit Gia)

4/2013 0,81 0,94 0,93 0,89

14 4 ——Thyc do CAm Ha
4/2014 0,75 0,91 0,89 0,79 12 —=—Tinh tofin Cém Ha
52013 0,94 0,87 0,88 076 =]
ERR
5/2014 0,91 0,91 0,97 0,76 é 6
6/2013 0,75 0,93 0,92 0,77 84
6/2014 0,91 0,91 0,95 0,78 2
0 4
RIS 094 091 098 o um s S R
7/2014 0,91 0,92 0,92 0,77 Hinh 13. D6 man thuc do va tinh todn tai Cam
82013 0,87 095 092 0,78 Ha - song Thu Bon
82014 0.6 0.92 0.94 0.90 Bang 4. Pdnh gid két qua tinh todn xam nhdp
’ ’ ' ’ man bang chi so Nash
322 Tinh todn xém whin ma TT Diém do Séng  Chi s6 Nash
KAt . ”zn’ ;oan’xamA n QﬁAmanv ) » Chubo 0.83
. eﬂ q,ua t1n’ toa}n xam fl ap ina‘n trén co so ) Cém Lé . 0.87
két qua tinh toan thuy luc bang m6 hinh MIKE11 X e Vu Gia
A oA . 3 . Nguyén Van
cho hé thong séng Vu Gia - Thu Bon duoc trinh 3 Trdi 0,70
bay trén cac hinh tir hinh 11 dén hinh 13. 4 Cd Man Vinh 0,88
2 ] 5 T Cau bién 0,80
27 X \ Thu
20 1 6 Cam Ha Bén 0,83
=18 4
ED 8 Hoi An Hoi An 0,84
§ 14 1 Trung binh 0,82
8. 12 A
107 ——Thyc do Cé Mén p , , , .
81 e Tinh tofn C Min 3.2.3. Két qua dy bao thir nghiém
j 1 Du béo thir nghiém muc nuéc duge thuc

392015 3/31/2015 4/29/2015 S/13/2015  6/4/2015  6/252015 7242015 8212015 hién trong mua can nam 2015 bét dé‘m tr 01/01
2000 12:00 1:00 10:00  19:00 8:00 11:00 00 N j N ; o .

dén thang 31/8, tién hanh du bao thur doc lap véi
thoi gian dy kién 24 gid, 5 ngay, 10 ngay, 1
thang. Két qua danh gia theo khoang thoi gian
du kién 24 gio, 5 ngay, 10 ngay, 1 thang dugc

Hinh 11. B man thuc do va tinh toan tai Co
Madn - song Vinh Dién

trinh bay trong bénlg S B
AP ‘CHI KHI TUQNG THUY VAN
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Bdng 5. Mirc dam bdo di bdo (thoi diém lic 7
gio va 19 gio mua can)

3.2.4. Xdy dung chuwong trinh tich hop cac
cong nghé du bao

S6 14 S6 14 Mic Nghién ctru nay da xay dung dugc cong nghé
sscp SO 20N qam bao s , O oA a i
Tram (cm) chinh x4c du bao du bio du bao dong chay can va xam nhap man cho h¢
(lan) (lan) (%) thdng séng Vu Gia - Thu Bon véi ¢t 16i 1a cac
T > ” mo dun du bao cia bd mo hinh MIKE. Giao dién
Thoi gian dy kién 24 gio ‘ .
. cua cong nghé du bao nay dugc thé hién trén
Giao Thuy 35 429 486 88 hinh 14.
Cau Lau 28 461 486 95 a. COMG NGHE DU BA0 DONG CHAY MUA CAN VA CANH BAO HAM HAN XAMN
Al Nghfa 40 410 486 84 . Hé thing mm,-nr;i Gelm 5t 5 Wy m:n Dyrbdo bdng md hioh MIKE | REtauidbio  Heuchibhmdhinh  Trogd
= o) | 1] | 1] L 1]
*BEP EYEBEPA
Camle 20 470 486 96 30| S |6 ek i, e v Sk B et
Thoi gian du kién 5 ngay
Giao Thiy 30 41 48 85 Hinh 14. Gia? diénﬁcén% nghé d@Ar bdf) ddrfg
chay can va xam nhdp man cho hé thong song
CauLau 20 42 48 87 Vu Gia - Thu Bén
AiNghia 30 42 48 87 ) )
Cimls 20 . i3 o6 Céc két qua dy béao s€ dugc xuat dudi dang
am L€ . , \ N1y
i cac ban tin duy bao nhu trong hinh 15 va hinh 16.
Thoi gian du kién 10 ngay
Giao Thuy 30 20 24 83
CauLlau 20 21 24 88
AiNghia 30 21 24 88
CamLé 20 23 24 96
BAN TIN DU BAO THUY VAN 5 NGAY
BANG 1: MUC NUGC THUC PO VA DU BAO
Pon vi: cm
Muc nudc thuc do Muc nudce du bao
STT Song Tram Hmax Hmin Htb S_?;i;\? Htb S"I?E:;t:ll
1 Vu Gia Ai Nghia 38 3.0 3.4 2.8
2 Cam Lé CamLé 0.4 0.7 0.1 0.1
3 ; Giao Thiy 13 038 1.0 038
Thu Bon
4 Cau Lau 0.6 -0.6 0.0 0.0
5 Hoi An Hoi An 0.5 -0.8 0.0 -0.1
BANG 2: LUU LUQNG DU BAO
DPon vi: m3/s
. Luu lugng du bao
STT Séng Tram —
Qtb So v6i TBNN %
1 Vu Gia Ai Nghia 2.8
2 Thu Bon Giao Thuy 14.6

Tin phat lac:
Du bao vién:

Hinh 15. Ban tin du bdo thuy van 5 ngay

TAP CHi KHI TUQNG THUY VAN
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TRUNG TAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHI TUONG THUY VAN QUOC GIA Déc lap - Tu do - Hanh phiic
PAI KHi TUQONG THUY VAN
KHU VUC TRUNG TRUNG BQ Pa Néng, ngay thang nam 2016

BAN TIN DU BAO MAN 5 NGAY

BANG DU BAO MAN

DPon vi: PSU
Man du bao
STT Song Tram "
Max Thoi gian xuat hién
1 Chm L¢ 14.4 02/07/2017 08
Vu Gia — —
2 Nguyén Van Trdi 225 10/07/2017 09
3 Cém Ha 9.2 02/07/2017 06
4 Thu Bén Céu Lau 2.0 02/07/2017 06
5 Nam gan 15.9 N 02/07/2017 06
Tin phat lac:
Du béo vién:
Hinh 16. Ban tin dy bao man 5 ngay
4. Ket luan muc dam bao du bao cao, cho thay cong nghé¢ du

Nghién ctru da thyuc hién tinh toan dong chay  bdo nay hoan toan c6 thé dwa vao du bao tac
can va xdm nhap man v4i két qua hidu chinh va  nghiép cho hé thong song Vu Gia - Thu Bon. Tuy
kiém dinh duoc danh gia bang chi sé Nash cho két  nhién, trudc khi dua vao du bao tic nghiép can
qua tot, diéu d6 chimg to cac bo thong sb ciia md  thiét phai thyc hién thém dy bao thir nghiém dé co
hinh déu dam bao d6 chinh x4c va tinh 6n dinh. thém nhitng danh gia vé chit luong du béo cua

Céc két qua du bao thir nghiém ciing déu cho  cong nghé nay.

Loi cam on: Nhém tde gia chan thanh cam on dé tai “Nghién ciru, xdy dung cong nghé du bdo dong
chay mua can va canh bao han han, xam nhdp man phuc vu van hanh diéu tiét lién ho chiva hé th(fng song
Vu Gia - Thu Bon trong mua can” da givp do dé thuc hién bai bdo nay.
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DEVELOPING TECHNOLOGY FOR DRY-SEASON FLOW AND SALTWA-
TER INTRUSION FORECASTING IN THE VU GIA - THU BON RIVER SYS-
TEM

Dinh Phung Bao!
'1 The Regional Centera for Hydro-meteorological Forecasting in the Central Vietnam

Abstract: The reduction in the flow will increase saltwater intrusion in the downstream, causing the
difficulty in water resource exploitation. Therefore, it is necessary to study and develop a technological
forecasting for hydrological and saltwater intrusion forecasting and warning. This paper will represent
the applications on calculation of dry-season flow and saltwater intrusion as well as development of
technological forecasting for the Vu Gia - Thu Bon river system. The simulated results for dry-season flow
from 1/1/2015 to 31/8/2015 achieved 84-96% (24-hour forecast), 85-96% (5-day forecast), 83-96% (10-
day forecast) and for saltwater intrusion from 70-88% (24-hour forecast), 65-89% (5-day forecast), 60-
89% (10-day forecast). The results showed that the possibility of applying the technological forecasting

in operational forecasting.
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