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Tém tit: M6 hinh Tank di duoc tmg dung trong thoi gian dai, & nhiéu noi trén thé gidi va
tr¢ thanh cong cu hitu hi¢u trong nghi€p vu du bdo hi¢n nay. Tuy nhién, Tank 1a mo hinh
mua dong chay thong sb tip trung, khong mé phong duoc qua trinh truyén 1i va tap trung
dong chay trén luu vuc nén mo phong con han ché. Véi cac luu vuc nho, m6 hinh Tank
dugc danh gia 1a st dung co6 hiéu qua cao vi qua trinh tap trung va truyén dong chay it anh
huong dén dién bién luu luong tai cira ra. Ngoai ra, nhimg tac dong dang ké cta hd chua
dén dong chay luu vuc ciing khong duogc tinh toan trong mé hinh Tank nén chat luong mé
phong chua cao. Bé sir dung mé hinh Tank duoc cho luu vyc 16n va mé phong tac dong cua
hd chtra dén dong chay trong séng, nghién ctru da tich hop mé hinh Tank v&i mé hinh Séng
d6ng hoc mot chiéu phi tuyén va phuwong phap dién toan dong chay qua hd Runge — Kutta
bac 3. B6 md hinh tich hop duoc ing dung thir nghiém dé dy bao thiy van thoi han 5 ngay
trén Iuu vuc song Ba cho két qua mo phong va du bao tét hon viée chi st dung mé hinh
Tank. Két qua nghién cuu da xay dung dugc cong cu du bdo thuy van han vira tai tram thay
van Cing Son tai Pai Khi twong Thity vin khu vyc Nam Trung Bo bang viéc tng dung bo
mo hinh trén.

Twr khoa: M6 hinh Tank; Song dong hoc; Luu vuc song Ba.

1. Mé dau

Mo hinh Tank do Sugawara dé xuat va (mg dung dau tién nim 1956 tai Trung tam Qudc
gia Phong chdng Lii lut Nhat Ban. M6 hinh dd duogc sir dung rong rai trén thé giéi va trong
nghiép vu du bao tai hau hét cac co quan du bao ¢ Viét Nam. Tuy nhién, Tank 14 mé hinh
mua dong chay thong s tap trung, di trung binh héa cac dic trung tu nhién cua luu vic nén
khong md phong duoc qua trinh tip trung dong chdy, truyén song i, khong mo phong chi
tiét va tic dong ctia cong trinh thuy loi dén dién bién dong chay luu vuc song [1]. Do dé, trén
cac luu vye vira va 16n ¢6 mirc d6 thay d6i dang ké vé dic trung tu nhién, viéc tng dung dem
lai két qua m6 phong chua cao; luu vuc c6 anh hudng 16n cua hd chira c6 chét lugng mé
phong kém va gan nhu khong thé tng dung dugc md hinh. Pé khic phuc cac nhuge diém
trén cua mo hinh Tank, nghién ctru da chia luu vuc 16n thanh céc tiéu luu vuc, chia luu vuc
khdng ché dén tuyén dap cac ho va coi nhu 1a mot tiéu luu vure. Dong chay qua ho chira dugc
dién toan bang phuong phap Runge—Kutta bic 3. Dau ra cia md hinh Tank & cac tiéu luu
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vue duge két nbi voi mo hinh Song dong hoc mot chiéu phi tuyén dé dién toan dong chay
trong mang ludi séng; tai cac nut co ho chira m6 hinh Séng dong hoc str dung phuong phap
Runge Kutta bac 3 dé dién toan [2]. Pa s6 cic con song trén thé gidi va ¢ Viét Nam co su
anh hudng ctia ho chira dén dong chay [3], nhiing tac dong nay lam giam chat lugng mo
phong va du bao thuy van nhung chua dugc mé phong trong cac mé hinh mua dong chay
thong sb tap trung, trong d6 c6 mo hinh Tank. Do d6, m6 phong tac dong cua ho chira trong
cac md hinh toan thily vin 1a rat can thiét. Dong chdy qua ho hién nay dugc mé phong bang
mdt s6 mo hinh Mike Basin, HEC ResSim, cic phuong phap Runge—Kutta, Patapop, do thi,
lap bang va thir dan [4]. Tuy nhién, tich hgp phuong phap Runge—Kutta bac 3 trong mé hinh
S6ng dong hoc 1a mot huéng nghién ciru méi dé moé phong qua trinh lién tuc dong chay trong
song.

Dé chu dong va trién khai c¢6 hiéu qua phuong 4n phong chong thién tai, san xuat da dat
ra yéu cau du bao thdi han vira, trong d6 du bao thiy van trong mua Iii véi thoi han du bao 5
ngay va mua can la 10 ngay [5]. Déi v6i luu vue song Ba, du bao han vira khong chi c6 vai
trd quan trong trong phong chéng thién tai, san Xuat noéng nghiép, cung cap nude cho sinh
hoat va céng nghiép ma con phuc vu diéu tiét hé théng hd chua, san xuét dién nang. Tuy
nhién, luu vuc song Ba kha rong 16n, dac diém tu nhién va khi hau thuy van bién d6i 16n theo
khong gian, c6 hé thdng hd chira rit phirc tap nén cong tac du bao thily van han vira gip nhiéu
kho khin. Cong tac dy bao trén luu vuc song Ba do nhiéu don vi du bao cap tinh va khu vuc
thuc hi¢n; trong do, du bao dong chay tai tram thiy van Cung Son do Pai Khi tuong Thuy
van tinh Phu Yén va Pai khu vgc Nam Trung B thuc hién, cac tram thugng luu do Pai Khi
tuong Thuy van khu vuc Tay Nguyén va cac Pai tinh truc thudc thuc hién. Viéc thuc hién
du bao dong chay tai tram Ciing Son gip rat nhiéu kho khan do dy 1a tram do luu luong cudi
cung trong hé thdng, chiu su tac dong phirc tap cua dong chay luu vue va hé théng hd chira.

Cong cu du bao han vira hién nay trén luu vie séng Ba chu yéu 1a phuong phéap hoi quy,
mo hinh thdng ké nén viéc mé phong tac dong ctia hd chira rat han ché. Ngoai ra, su bién d6i
phtc tap cia dong chay trén luu vuc ciing nhu tac dong ciia bién doi khi hau dan dén chat
lwong du bao chua cao cua cac phuong phap va mé hinh thong ké. Mic du, mot sd nghién
ctru da str dung mod hinh thay vin thong s6 IFAS, MIKE NAM dé dy bao dong chay thoi han
dai, tuy nhi€n moi chi ing dung dugc cho mua can, m6 phong qua trinh dong chay trong
song con han ché [6]. Yéu cau du béo han vira hién nay can thuc hién cho nhiéu dic trung
trung binh, 16n nhit, nhoé nhat va thoi gian xuat hién, tuy nhién viéc du bao cuc trj va thoi
gian chua thé thuc hién voi cac phuong phap va mé hinh thdng ké. Do dé, phuong phap sir
dung két hop mo hinh Tank, Séng dong hoc mot chiéu va phuong phap Runge — Kutta bac 3
khic phuc cac nhuoc diém cua cac phuong phap dy bao trén va 1a co s& dé cai thién chét
luong du bao thoi han vira. Cac mo hinh sau khi cai tién, tich hop da ung dung thir nghiém
cho luu vuc song Ba dén tram thily van Cung Son.

Nghién ctru dd mo6 phong dong chay trén tiéu luu vuc hd An Khé, Yaun Ha, Krong
Hnang, S6ng Ba Thugng, Ia Mlah, song Hinh, gia nhap khu gitra dén ho Séng Ba Ha va tram
thuy van Cung Son [7]. Dong chay cua cac tiéu luu vuc nay duge mod phong bang mé hinh
Tank, cac tiéu luu vire cac hd duoc két ndi voi Runge—Kutta béc 3 dé dién toan qua hd trude
khi két néi v6i mé hinh Séng dong hoc mét chiéu phi tuyen cung voi dong chay khu gitra
dugc moé phong bang mo hinh Tank. Dong chay qua ho Song Ba Ha duge dién toan bang
Runge—Kutta bac 3 voi luu lugng dau vao tir mé hinh Séng dong hoc va tiép tuc str dung mod
hinh nay dé mé phong dong chay dén tram Cting Son, tri s6 muyc nudc cia tram nay duoc
khai toan tir bang tra Q = f(H) nam 2016.

2. Phuong phap nghién ciru

2.1. Gidi thiéu vé khu viee nghién cuu
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S6ng Ba la con song 16n khu vuc Mién trung va Tay nguyén, bat nguon tr do cao khoang
2000m thudc dia phan tinh Gia Lai. Song chay theo hudng bac—nam va do ra bién tai thanh
phé Tuy Hoa tinh Phti Yén; c6 cac nhanh song Pomoré gia nhap tai huyén Phu Thién tinh
Gia Lai, song Krong Hnang gia nhép tai huyén M’drik tinh Dik Lak, song Hinh gia nhap tai
huyén Song Hinh tinh Phii Yén. Trén luu vire ¢6 cac tram chinh gdm: tram thily vin An Khé,
Pomoré, Ayunpa, Cung Son va Phil Lam; tram khi tuong An Khé, Ayunpa, M’drik, Son
Hoa, Tuy Hoa va 11 tram do mua nhan dan. Trén luu vuc song Ba c6 rat nhiéu hd chira, trong
d6 ¢ cac hd chinh thude quy trinh van hanh lién hd chira g(‘A)m: An Khé, Ka Nk, Ayun Ha,
Krong Hning, Ba Ha. S6 liéu cac tram khi tuong thuy van tir nam 1977 dén nay, cac tram do
mua ty dong va ho chia ddy dii c6 khoang trong 5 nim gan day. Dé dam bao dir liéu higu
chinh va kiém dinh, nghién ctru str dung s6 liéu cua 02 tran 1ii nam 2016.

s High : 1982

Hinh 1. Ban d6 dia hinh va s6ng su6i luu vyc song Ba.

2.2. Co s¢' Iy thuyét mé hinh Tank

Bé chura trén cung duoc chia thanh hai phan: trén va dudi, giita ching xay ra sy trao d6i
am. Toc @6 truyén 4m tir dudi 1én (T1) va tir trén xudng (T2) duge tinh nhu sau:

T = TBo+(1—XA/PS)><TB (1) Tz—TCo+(1—XS/SS)><TC (2)

Trong d6 XS, SS la luong 4 am thyc va lugng am bio hoa phan dudi bé A; TBo, TB, TCo,
TC 1a céc thong sd truyen am.

Dong chay tir bé A:

Luong am di vao bé A 1a mua (P), dong chay qua cac cira bén (YAI, YA2) va cira ddy
(YAO) dugc tinh nhu sau:

Hi=XA +P—-PS 3) YAo =Hsx Ao 4)
YA:1 = (Hr— HA1) x Ay Khi Hr> HA; (5a)
YA1=0 Khi Hr < HA; (5b)
YA> = (Hr— HA2) x Ay + (Hr— HA3) x A3 Khi Hr> HA;3 (6a)
YA>=(Hsf— HA2) x A Khi Hr> HA» (6b)
YA2=0 Khi Hr < HA (6¢)

Dong chay tir cac bé B, C, D:
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YBo=(XB+ YAo) X Bo (7)
YB: =(XB+ YAo—HB) x By Khi XB + YAo > HB (8a)
YBi1=0 Khi XB + YAo<HB (8b)
YCo=(XC+ YBy) x Co 9)
YCi =(XC+YBo—-HC) x4 Khi XC + YBy > HC (10a)
YCi=0 Khi XC + YBo < HC (10b)
YDy = (XD + YCo) % Do (11)
D; = (XD + YCo) x Dy (12)
Dong chay tir bé CH:
QCHZYAz-l—YA] +YBi+YCi+YD, (13)
Y =(XCH+QCH) x CH; +(XCH+ QCH—-H) x CH> Khi (XCH + QCH)>H
Y =(XCH + QCH) x CH1 Khi (XCH + QCH) <H (14)
Q=[(Y xF)/At] x 103 (m¥/s) (15)

Trong d6 Q 1a lvu lwong mit cit tai ctra ra luu vyc (m3/s); F 1a dién tich luu vuc (km?);
At 1a thoi gian tinh toan (s).

2.3. Co s6 Iy thuyét mé hinh Séng déng hoc

Song dong hoc tao nén do sy thay ddi trong dong chay nhu thay ddi vé luu luong nudce
hodc tdc d6 séng 1a van tde truyén thay dbi doc theo kénh dan. Téc do song phu thudc vao
loai sobng dang xét va co the hoan toan khac biét voi van téc dong nudc. Pdi v6i song dong
hoc, cac thanh phan gia toc va ap suét  trong phuong trinh dong lugng dé bi bo qua nén chuyén
dong cia song duge mo ta chu yéu bang phuong trinh lién tuc. Do d6 song da mang tén song
dong hoc va dong hoc nghién ctru chuyén dong trong do6 khong xet dén anh huong cua khéi
lugng va lyc. M6 hinh séng dong hoc dugc xac dinh bang cac phuong trinh Saint Venant nhu
sau [8]:

— Phuong trinh lién tuc: 0Q O0A
; <4 16
ox Tar T 1 (16)
— Phuong trinh dong lugng: So =S¢ (17)
A=0Qp (18)

Trong d6 A 1a dién tich mat cit udt; Q 12 Ivu lugng; q 1a nhap luu; S, 1a do dbe song; St
1a 36 doc ma sat.

Ap dung so d6 sai phan 4n phuong trinh (16) thu dugc phuong trinh sai phan song dong
hoc phi tuyén.

j+1
At ]+1

q q
Sl v alel) = gl +a(el) +At(%> (1

Pay l1a phuong trinh phi tuyén d6i véi @/t do d6 can duogc giai bang phuong phap s6,
trong chuong trinh 1ap trinh da giai phuong trinh (19) béng phuong phap lap Newton [8]. Str
dung két qua tinh toan tir mo hinh Séng dong hoc mét chiéu tuyen tinh lam gia tri ban dau
ctia phép 1ip Newton. So d6 sir dung phuong trinh (19) 1a mét so dd 6n dinh khong diéu kién
va 6 thé sir dung céc tri ciia At/AX trong mot pham vi kha rong ma khong tao ra sai sb 16n
trong hinh dang ctia duong qua trinh luu lugng [9].

Mo hinh Séng dong hoc mot chiéu phi tuyén cho mot nhanh séng duoc xay dung tir
phuong trinh (19) va giai bang phuong phap lap Newton [8]. M6 hinh nay stir dung mé hinh
Song dong hoc mot chiéu Tuyén tinh dé 1am diéu kién ban dau gitip bai toan ctia mé hinh Phi
tuyén nhanh hoi tu, giam budc 1ap trong qua trinh giai hé phuong trinh Saint Venant. Ap
dung phuong phap phan cip séng va mo hinh Phi tuyén nay dé mo phong dong chay cho mot
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mang ludi song. Phuong phap phén cap song theo thr tu nhu sau: song chinh co sO thu ty 1a
1 (song cap 1), song 6 truc tlep vao song cap 1 1a song cép 2 (so thir tu 1a 2), song do truc
tiép vao song cap 2 la song cap 3 (thwr tw 1a 3), .... qua trinh phan cap song nhu trén duoc tiép
tuc cho dén cép séng cudi cung dugc dua vao t1nh toan trong mo6 hinh (hinh 2) [10].

O

m—ﬁ
oo 9
w%

Hinh 2. So d6 phan cap ludi séng.

2.4. Co 56 Iy thuyét phwong phdp Runge—Kutta béc 3

Theo so dd Runge—Kutta bac 3, chia khoang thoi gian At thanh 3 thoi doan nho va sé
tinh toan céc gia tri li€n ti€p cua muc nudc va luu luong cho moéi doan thoi gian.
Phuong trinh lién tuc duoc biéu dién bang [9]:

S
—=1(0) — Q(H) 20)

Trong d6 S 1a dung tich ho; I(t) 1a Ivu luong di vao hd nhu mot ham theo thoi gian; Q(H)
1a Tuu luwong dong ra khéi hd duge xac dinh béng muc nudc hoac bé‘mg cot nudce.
S gia vé thé tich dS tuong tmg véi s6 gia cua myuc nude dH c6 thé duogc tinh nhu sau :
dS =A(H) x dH (21)
V6i A(H) 1a dién tich mat nude hd tai mue nuée H. Do do, phuong trinh lién tuc dugc
viét nhu sau [8]:

dH 1(t) — Q(H)
dt A (22)

Trong so d6 bac 3, mdi khoang thoi gian At duoc chia thanh 3 thoi doan nhé va tmg voi
mdi thay d6i dH can phai tinh duoc cac s6 gia AH;, AHa, AH3 cho mdi thoi doan.

Cach tinh gan dung cua sb gia AH;, AHa, AH3 cho khoang thoi gian thir j. Do dbc dH/dt
xap xi bang AH/At s& duogc wéc lwong trude tién tai (Hj, t), sau do tai (H; + AH1/3, tj + At/3)
va cudi cung tai (H; + 2AH2/3, t; + 2At/3).

Ta c6 phuong trinh [8]:

1(t;) — QH)
—J7 T J7 23 =
agy (23 o A(H; + 21

1t +5) - QH; +% i on

AHl ==
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I (t + ZAt) QH; + ZAHZ)
AH; = At
’ AgH; + 222 25)
Gia tri Hi+1 duoc tinh bang: Hj+1 =H;+ AH (26)
AH 3AH
Trong do: AH = —1 + == (27)

2.5. Thiét Igp mé hinh Tank

M0 hinh Tank thiét 1ap cho cac tiéu luu vuc trén luu vue song Ba gom: hd An Khé, Ayun
Ha, Krong Hnang, Song Ba Thuong, Ia Mlah, Song Hinh va lugng gia nhép khu gitta. Tram
mua duoc st dung trén Iuu vuc song Ba gém 11 tram: KBang, An Khé, Pomoré, Chu Sg,
Ayunpa, Eaknop, Mdrik, Ca Lui, Pha Thién, Krongpa, EaHleo. S6 liéu str dung dé hiéu chinh
bd théng s6 mo hinh Tank tir ngay 30/10 dén 11/11 nim 2016 (tran lii 1) va kiém dinh tix
ngay 11/12 dén 22/12 nam 2016 (tran 1ii 2). Danh gia chat lugng bang chi tiéu Nash [11] ciia
qua trinh hiéu chinh bo thong sé moé hinh Tank cho hd An Khé dat 0,84, hd Ayun Ha dat
0,86, hd Krong Hnang dat 0,85; qua trinh kiém dinh tai hd An Khé dat 0,85, ho Ayun Ha dat
0,87, ho Krong Hning dat 0,80.

Hinh 3. Ban do céc ticu luu vuc va da gidc cac tram mua.
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10 20 gio
0 0
el rmE oot Le e RN S — SodgdooII2ccegnEr22885599
e L EE L L Ll SEAFSEcEECEfACEAEREREA]
mKBang — An Khé Pomoré Chu'Se mKBang An Khé Pomoré Chu'Se
= Ayunpa u Eanop B Mdrak mCaLai H Ayunpa u Eaknop B Mdrak mCaLai
® Pha Thién = Krongpa m EaHleo B Pht Thién m Krongpa m EaHleo

Hinh 4. Biéu d6 mua cac tram tran 1d 1 nam 2016. Hinh 5. Biéu d6 mua cac tram tran 1d 2 nam 2016.



Tap chi Khi twong Thuy van 2021, 722, 38-48; doi:10.36335/VNJHM.2021(722).38-48

700 =
md/s A
.
600 i
i\
I|l
500 3
400
300
200
100
0
— ==t <t <ty v o oo
B R R e = I = B B~ I = = R R = R R = = i — =
S 0O O XVO OO OO O O o

900
800
700
600
500
400
300
200
100

0

Ohl
8hl
16h1

44

m3/s

16h3

8h4
16h4
Oh5
8h5
16h5
Oh6
8h6
16h6

Hinh 6. Hiéu chinh bo thong s6 mé hinh Tank Ivu Hinh 7. Hi¢u chinh bd thong s6 m6 hinh Tank luu
luong vé hd Ayun Ha.

lugng vé hd An Khé.

1600
1400
1200
1000
800
600
400
200
0

Hinh 8. Hi¢u chinh bo thong s mo hinh Tank lvu  Hinh 9. Kiém dinh bd thong sb
lwong vé hd An Khé.

m3/s

bniiani e I\ Mo W ss TS IS VWV g NN lNo B o BNo BNo B o BN o i e}

cfcgccc o g oSS S & C S

— N N N — N — N — N — N — N — N

a—- " oTo—TgoTaoaTmaTaoTa
Thycdo  ------- Tinh toan

lwong vé hd Krong Hning.

3500

3000

2500

2000

1500

1000

500

0

m3/s

<ttt N VN OO OIS0 000NN

USRSl it gt IR e

SccccgS o< <C.S. =S c.C.C

S0 OO XVOOHVOO0LO D> — I~

- - — = — —
Thycdo  ------- Tinh toan

2500

2000

1500

1000

500

1600

1400

1200

1000

800

600

400

200

m3/s
Tt <t v nn oo
XTIz
g <4999 .99
S 0O O o DO 0
2 e
Thuc do

16h17
1h18
9h18
17h18
1h19
9h19
17h19

------- Tinh toan

mo hinh Tank luu

m/s

Hinh 10. Kiém dinh b thong sé mé hinh Tank lvu  Hinh 11. Kiém dinh bd thong s mo hinh Tank luu
luong vé ho Krong Hnang.

luong vé hd Ayun Ha.



Tap chi Khi twong Thuy van 2021, 722, 38-48; doi:10.36335/VNJHM.2021(722).38-48

45

2.6. Thiét lgp dién todn dong chdy qua hé bang Runge—Kutta bdc 3

Phuong phap dién toan dong chiy qua hd Runge-Kutta bac 3 dugc thiét lap dua trén
duong dac tinh long ho (ZFV), myc nudc ban dau, cac thong sb cua dap gom cao trinh
ngudng tran, so cira x4, chiéu rong mot cura xa. Trén luu vue song Ba c6 nhiéu hd chira, trong
nghién ctru nay sir dung cac ho trong quy trinh van hanh lién ho chira ¢é mé phong gom: An
Khé, Ayun Ha, Krong Hnang, Song Ba Ha, Song Ba Thuong, Ia Mlah, Song Hinh [7].
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Hinh 12. Puong dic tinh hd Séng Ba Ha.
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Hinh 13. Puong dic tinh ho An Khé.

2.7. Thiét ldp mé hinh Séng déng hoc mot chiéu phi tuyén

Mo hinh Séng dong hoc mét chiéu Tuyén
tinh va Phi tuyén dugc thiét lap trén co sO
mang ludi thuy lyc nhu dé phan cap song (hinh
2). Nhanh song gom nhiéu diém ndi véi nhau
dugc xac dinh bang toa do, khoang cach cong
don tir thuong luu vé ha luu. Tai m01 diém
song duoc tinh toan do doc song, hé s6 nham
Manning (n), chleu rong séng. Dit liéu d6 dbc
song dugc tinh xap xi v6i do doc dia hinh dwa
trén ban dd DEM 90 [12], chiéu rong song
dugc do trén anh vién tham va két hop véi bang
tra thuy luc [13] dé xdc dinh hé s nham
Manning, tir hé s6 nhdm ban dau ctia bang tra,
sau khi hiéu chinh va kiém dinh da x4c dinh
dugc hé s6 nham tir 0,031 dén 0,037. Ap dung
so d6 phan cép trén cho luu vuc séng Ba duoc
thé hién trong hinh 14.

Panh gia chit lugng mo phong theo chi
tiéu Nash [11] mo hinh Séng dong hoc mot
chiéu phi tuyén cho qua trinh hiéu chinh luu
lugng vé hd Song Ba Ha dat 0,85 va tai tram
Cung Son dat 0,87; qua trinh kiém dinh luu
lugng vé hd Song Ba Ha dat 0,84 va tai tram
Cung Son da 0,86.

HO An Khé

\§ -
@ Hb Séng Ba Ha

uos Bung wel],

Suguy SuQrs] OH

Hinh 14. Phin c4p mang lu6i song Ba.
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Hinh 15. Két qua higu chinh luu lugng vé ho Séng Ba Hinh 16. Két qua kiém dinh luu lugng vé hd Séng Ba
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Hinh 17. Két qua hiéu chinh tai tram Cing Son trdn I Hinh 18. Két qua kiém dinh tai tram Cung Son tran
1 ndm 2016. I&i 2 nam 2016.

3. Két qua va thao luin

Két qua hiéu chinh va kiém dinh b 9% mm
thong s6 mo hinh Tank va Song dong hoc 80
mét chiéu phi tuyén duoc danh gia dat loai 70
t6t bang chi tiéu Nash, b mo hinh tich hop ~ ©
du diéu kién st dung trong nghi¢p vu du bao >
thuy van. Nghién ctru da thir nghiém dy bao %
thoi doan 5 ngay cho tram thuy van Cung
Son tir ngay 1/9 dén ngay 20 thang 10 nim
2020. S liéu mua thuc do duoc khai thac tur gi
27 tram do mua ty dong, lugng mua dy bao
dugc trich xut tir san phdm mo hinh s6 tri

30
20

Vol wolie))
O S T =
SESES

WREF thoi doan 1 gio va do phan giai 9 km, ~ =VmhSo  =Kione Loku KBang
, ., z , . R H An Nghia ®To Tung B An Khé HSong An
Panh gia chat lugng du bao tai tram thuy wDik Poa = Ayun u Pomoré u Mang Yang
van Cung Son dat 85% [14]. = Chu S¢ KonChiéng  =PhuThién P66
Ayunpa Phu Tuc ® Krongpa ® Eaka
® lamMlah CaLui ® it Bang m [aRmok
KrongHnang Mdrak EaHleo

Hinh 19. Lugng cac tram tir 1/9 dén 20/10 nam 2020.
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Hinh 20. Dy bao luu lugng thoi han 5 ngay tram Hinh 21. Dy bao muc nudc thoi han 5 ngay tram
Cuing Son. Culng Son.

4. Két luén

— Panh gia chi tiéu Nash qué trinh hiéu chinh bo thong s6 mé hinh Tank cho cac hd va
tram Cung Son tir 0,84 dén 0,86, qua trinh kiém dinh tir 0,80 dén 0,87.

— Nghién ciru da hiéu chinh va kiém dinh xac dinh duoc thong s nham Manning ciia
mo hinh Séng dong hoc mot chiéu phi tuyén tr 0,031 dén 0,037. Chat luong hiéu chinh va
kiém dinh kha tot, tir 0,84 dén 0,87.

— B0 thong s6 mé hinh Tank va Song dong hoc mdot chiéu phi tuyén sau khi hiéu chinh,
kiém dinh du tin cay dé sir dung du béo thir nghiém dong chay thoi han vira tai tram thay van
Cung Son. Panh gia chit luong dy béo thoi han 5, tir ngay 1/9 dén ngay 20/10 dat 85%, vuot
chi tiéu cta Tong cuc Khi tuong Thiy vin 10%.

Pong gop cua tac gia: Xay dung y tudng nghién ctru: B.V.C., T.N.A.; Lya chon phuong
phéap nghién ctu: B.V.C., T.N.A; Xt ly s6 lidu: N.Q.H.,,N.T.H.; Thiét 1ap md hinh: B.V.C.,
N.T.H.; Ung dung thir nghiém: N.Q.H., N.T.H.; Viét ban thao bai bao: B.V.C., T.N.A.; Chinh
stra bai bao: B.V.C., T.N.A.

Loi cam on: Nghién ctru ndy duoc thuc hién dua trén két qua nghién ctru LATS voi dé tai
“Nghién ctru tich hgp b6 mé hinh dé khoi phuc dong chay va du bdo thiy van cho cac song
thiéu s liéu quan trac” va dé tai nghién ctru khoa hoc cip co so “Xdy dung cong cu du bao
thiy van han vira, han dai khu vuc Nam Trung B”.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Integrating experimenting of Tank model and one dimension
Kinematic wave model for medium term hydrology forecasting

on Ba river basin
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Abstract: Tank model is applied for long time and used commonly in the world which become
usefull hydrology forecasting tool in many forecasting offices. However, Tank is a lump rainfall
runoff model so it can’t simulate flood moving and concentrating flow progess on basin which
is restrain simulation. On small basin, Tank model is assessed using well result because flow
concentrating and moving progress is little impaction to discharge progress at basin outlet.
Besides, considerable impaction of reservoir to discharge of river which also can’t simulate in
Tank model so its simulation quality is reduce. For simulating by Tank model in big basin and
simulating impact of reservoir to flow in river, this researching integrated Tank model with non—
linear Kinematic wave model and Runge Kutta level 3 method. The integration model is
experimented using to forecast hydrology five—day term on Ba basin, its simulation and
forecasting result are better than those of only use Tank model. The integration model is base
to establish medium term hydrology forecasting project at Cung Son hydrology station in
Central Southern Region HydroMeteorology Center.

Keywords: Tank model; Kinematic wave; Ba River basin.



