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Tém tat: Trong nhitng nam gan ddy khu vuc tinh Bic Giang chiu anh huéng ctia mua 1i
ngay mot trim trong, ddc biét vao cac nam 2001, 2008, 2010 va 2015 dién bién vé mua
Bic Giang c6 bién ddi khac thuong da gay ngap lut nghiém trong va kéo dai tai huyén Luc
Nam, Luc Ngan, Son Dong 1am thiét hai dang ké vé kinh té dan sinh, cho dia phuong.
Nam 2008 xay ra lu lich sur trén song Luc Nam gay ngdp lut nghiém trong trén luu vuc.
Dé dap mg yéu cau ngdy cang cao cong tac dy bao, canh bao 1 can ap dung md hinh,
cong cu hién dai phuc vu cong tac du bao cua dia phuong 1a can thiét. Két qua nghién ctru
tmg dung mod hinh V-Flood du bo 1 trén luu vuc song Luc Nam cho thiy luu luong
dong chay dugc mé phong tét voi cac chi sé Sai s6 quin phuong (RMSE), sai sd tuyét ddi
trung binh (MAE), hé sb twong quan (r) va hé sé Nash—Sufficient Effficient (NSE) duoc
danh gia & mirc dat trong qua trinh hiéu chinh va kiém dinh mé hinh. Bg thong s6 tim
duoc cia mo hinh da dugc ap dung thir nghi€ém cho du bao 1t nam 2020 dé danh gia kha
nang tng dung cua mo hinh vao du bao tac nghi€p. Phuong phap nghién ctru da giap du
bao vién c6 thém cong cu hitu ich trong qua trinh dy bao lii phuc vu dia phuong.

Tir khoa: V-Flood; Du bao Iu.

1. Mé dau

Trén thé gi6i hién nay, rat nhiéu cong nghé du bao nghiép vu di va dang dugc phat
trién dua trén sy két hop cdc md hinh thuy van, thuy lyc. Cac mo hinh thuong dugc st
dung trong cac cong nghé du bao nghi€p vu: M6 hinh mé phong dong chay tir mua: Cac mo
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hinh théng s6 tap trung HEC-HMS (M¥), SSARR (M¥), TANK (Nhat), NAM (Pan Mach),
STANFORD (M¥), SACRAMENTO (My¥); cac mé hinh théng sé phan phdi nhu VIC (M),
TOPMODEL, BTOPMODEL, MARINE (Phap), Flood Watch (Pan Mach), WETSPA (Bi).
DIMOSOP (Y) [1].

Céac mo6 hinh mo phong tinh toan dong chdy trong song chinh: cdc m6 hinh thuy luc 1
chiéu, 2 chiéu nhu ho mé hinh HEC (HEC3, HEC-RAS), cic md hinh ho Mike (M6 hinh
MIKE BASIN, MIKE11, MIKE FLOODWATCH) [2]...Tai Han Qudc sir dung mo hinh
phan tich 1i (st dung nguyén 1y mua, Iy ludn K—Flood goi tit 14 mé hinh K—Flood la
chuong trinh phan tich ngap lut, thuc hién phan tich dya trén tai li¢u dia hinh (DEM, ban dd
str dung dat, ban d6 thd nhudng) va thong tin lugng mua qua do6 phan tich Ia [3].

Tai Viét Nam ngoai cdc mo6 hinh thuy véan thong so tap trung nhu TANK (Nhét Ban),
NAM (DPan Mach), FIRR (Vién Co), Trung tam da trién khai nghién ctru va budc dau tng
dung m6 hinh thuy van thong s6 phan bd MARINE (Phap), WETSPA (Bi) va cac mo hinh
thuy luc tién tién nhu HECRAS, bd m6 hinh Mike [4]. Ddi voi luu vue song thudc khu vuc
Poéng Béc néi chung va luu lyc song Luc Nam (tai tram thuy van Chii), cac phuong phap
phap cong cu dy bdo canh bao hién dang dung chu yéu duoc xdy dung tir lau va chua dugc
dau tu nghién ctru ding murc, khong con phu hop voi diéu kién thuc té va yéu cau hién nay.
Phén 16n nhimg cong cu k¥ thuat hién nay déu ¢ dang biéu dd, thong ké [5]. Hién chua co
md hinh hodc cong nghé nao dugc st dung trong nghi€p vu canh bdo, dy bao 1. Mt khac
do tram khi twong thuy van trén luu vuc song it va thua, thoi gian chay truyén ngin chi tir 6
dén 12 gio nén két qua du bao, canh béao 1ii con han ché, da phan phu thudc nhiéu vao kinh
nghiém cua cac du bao vién. Trong sd d6 Dé tai cap Bo “Nghién ciru danh gia, lya chon va
hoan thién cac phuong an canh béo, du bao lii phtt hop cho cac dia phuong ¢ mién bic” do
Ths. Nguyén Tién Kién chii nhiém da nghién ctru bd sung hoan thién phuong an canh bao,
du bao cho luu vyc séng Luc Nam. Tuy nhién cac phuong phap cong cu dang dung canh
bao la thong ké tir hinh thé thoi tiét va canh bao 1 tir mwa. cac phuong phap dung dé du
bao chu yéu 1a phuong phap du bao myc nude twong tmg, phuong phap tuong quan héi quy,
phuong phap biéu dd quan hé [6].

Hién nay cong tac canh bao, dy bao 1u tai luu vye séng Luc Nam chu yéu dua vao cac
phuong phap truyén thong nhu (quan hé mua rao—dong chay; théng ké; hoi quy) do vay
viéc canh bao, dy bao lii chua tinh toan duoc hét cac yéu td khac bi anh huong nhu mat
dém, tham phu, thd nhudng cta luu vuc...Véi nhimg 1y do trén, viéc tng dung cac phan
mén hién dai dé tinh toan canh bao va du béo 1ii trén luu vuc song Luc Nam la viéc lam hét
strc can thiét, du béo 1i kip thoi va chinh xac s& gop phan mang lai hiéu qua trong viéc
phong tranh va gidm nhe thiét hai do thién tai gay ra.

Trong d6 mé hinh V—Flood 1a chuong trinh thudc du 4n ODA do Han Qudc chuyén
giao tai Pai Khi tuong thity vin khu vyc Déng Béc, tuy nhién mé hinh méi duge nghién
ctru thiét 1ap cho mot luu vuc séng Bang Giang (Cao Bang), cac luu vuc khac tai khu vuc
Pong Bic nhu lwu vuc song Luc Nam (Bic Giang), Ky Cung (Lang Son), Tién Yén
(Quang Ninh)...Chua duoc thiét 13p ciing nhu nghién ciru, trong khi d6 cong tac du bao 1
hién nay viéc ap dung cac mé hinh hay phan mém thuy van phuc vu du bao canh bao hét
stc can thiét. Két qua nghién ctru gitp don vi 1am cong tic du bao c6 thém cong cu,
phuong phap du béo i sir dung va tac nghiép trén luu vuc song Luc Nam, gop phan phong
tranh va giam nhe thi¢t hai thién tai cho dia phuong [7].

2. Phuong phap nghién ciru

2.1. Gioi thiéu khu vic nghién cuu

Séng Luc Nam la mét phu luu lon ctia hé théng song Théai Binh, chay qua hai
tinh Lang Son va Bac Giang. Tong chi€u dai cua song gan 178 km, doan trén dia phén Lang
Son dai 15 km, doan trén dia phan Bac Giang dai khoang 150 km. Tong dién tich luu vuc
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cua song Luc Nam kha 16n, vao khoang 3.050 km?, d6 cao binh quan luu vyc 1a 207 m, 46
dbc binh quan luu vuc 1a 16,5%. Phan phéi dién tich luu vuc dén tram thuy van Cam DPan
1a 670 km?, tram thuy van Chii 1a 2090 km?.

Séng Luc Nam c6 trén mot nira chiéu dai ndm & ving c6 dién tich ring cdy thua thot
va ddi troc nén nude tap trung kha nhanh, do dbc Tuu vuce 16n cho nén ¢t cd lugng mua
trung binh luu vyc tir: 30-50 mm chi sau 2-3 h 1a d4 sinh ra 1 trén thuong ngudn, cudng
suét Iii & thuong ngudn kha 16n tir: 1-2 m/h, bién do 1i tir: 9—10 m. Thoi gian truyén I tir
thuong ngudn vé ha luu ngin, chi sau: 5-7 gio va tir 12—15 h ké tir khi bat dau c6 mua 1a co
thé da xuat hién 10 tai tram Chil va tram Luc Nam.

Mua 1ii trén luu vire song kéo dai khoang 5 thang. Bit dau vao thang 6 va két thuc vao
thang 10, phan phdi dong chay nim khong déu. Lii thugng ngudn d6 vé, nudc lii thuong tap
trung twong ddi nhanh. Luong nuwéc mua 1i thuong chiém tir 70-80% lugng nudc ca nam.
Con luong nudc mua can chi chiém tir 20-30%. Thang 7, thang 8 thudng c¢6 lugng nudc rat
16n, chiém khoang 25-35% lwong nudc ca nam. Dong chay mua Iii phan b ciing khong
ddng déu. Cac thang dau va cudi mua i c6 tong lwong dong chay chiém khoang 10-15%.
Thang 8, thudong c6 tong lwong 1i 16n nhat.

Hang nim trén luu vuc séng thuong xay ra tir 5-7 dot 1ii. Nam nhiéu 1 nhét 13 nhimg
nam 1971, 1986, 1990, 2001, 2008. Nam xuit hién nhiéu nhat 7 trén (ndm 2001, 2008);
nim xuat hién it 1 trdn (ndm 2007, 2009). Dién hinh c6 nim khong xuat hién tran li nao
(2011). S tran 1ii 16n hon bao dong s6 II (5,3m) trung binh 2-3 tran va c6 khoang tir 1-2
tran trén bao dong s I11 (6,3 m).

Dang lii phé bién cta song cha yéu 1a 1a don ton tai trong thoi gian tir 2-3 ngay. Tuy
nhién cling c6 11 kép hoac 1t don khong 16 rang do mua dai ngdy. Trén luu vuc nghién clru
c¢6 cac tram khi tugng, thuy vin bao gdm: tram khi twong Pinh Lap, Son Pong, Luc Ngan,
tram thity van Cam Dan va thily van Chi.
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Hinh 1. So d6 mang ludi tram khi twgng thuy van luu vuc song Luc Nam.

2.2. Thu thap tai liéu

S0 ligu khi twong thity van: Chudi so liéu mua thoi doan 6h cac tram khi twong thuy
van gom Son Pong, Luc Ngan, Dinh Lap, Cam Pan, Chi tir nam 2005-2019. S6 li¢éu H~Q
tram thuy van Chii tor nam 2005-2019. Bam béo cac tran 1i nho, trung binh, 16n va lich str.
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Céc sb liéu duoc 13y tir t6 luu trir Pai Khi twong Thuy van khu vuc Pong Béc va da duoc
thu thap va xur 1y dugc cap c6 thim quyén phé duyét.

S6 liéu vé dia hinh: Ban @6 s dia hinh (DEM), ban d6 thd nhudng (Landuser), Ban do
dat (Soil) d6 phan giai 30m x 30m gia tri 46 cao thay d6i tir 10m dén 1000 m [8]. Puoc du
an (ODA) Han Qudc chuyén giao cho Pai Khi tugng thiy vin khu vuc Pong Bic nim
2016.

2.3. Gioi thiéu mo hinh V-Flood

2.3.1. So d6 mé hinh

Mo hinh V-Flood 1a mé hinh thiy vin méi thude du 4n (ODA) Han Qudc xay dung va
chuyen giao cho Pai Khi tugng Khi twong Thuy van khu vuc Dong Bac mac du da duoc
chuyen giao xong chwa c6 nhiéu nghién ctru. Hinh 2 thé hién so do cdu trac ciia mo hinh,
bao gom cac dir licu dau vao nhu dia hinh DEM, ban d6 sir dung dat va thd nhitng cling nhu
cac s liéu vé khi twgng thuy van nhu mua va luu lugng dong chay.

Dik liéu vio
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Hinh 2. So dd céu trac mé hinh V—Flood [9].

2.3.2. Cac thong s6 mo hinh

Théng sb trong md hinh V-FLOOD gom 10 thong s sau [10]: (1) dién tich ngudng
dinhAo, (2) so sanh mat nghiéng cta suon ddc, (3) so sanh mit cat nghiéng cta tuyén kénh,
(4) hé s6 nham i da, (5) hé s0 nham tdi thicu, (6) h¢ sb thdm nude bio hoa, (7) do rong
ctia vudng goc cua dong chay dudi bé mat, (®) tang thAm nudc t01 da ctua dong ngam va (9)
vung trir nudc cua tang tham thdu va (10) ting can nudc cua tang trir nude. Thong tin co
ban vé 10 thong sd nhu sau:

Bang 1. B6 thong s6 mo hinh V—Flood.

TT Tén thong so Ky hiéu Gi6i han thong so
1 Hé s6 thAm nude bio hoa Ksat 0-1

2 Tang can nudc cua tang trit nudc Cint 0-10

3 Ving trir nude cia tang tham thiu H 0-1

4 Do rong ciia vudng goc cua dong chay dudi bé mit Bp 0-1

5 Heé s6 nham tuyén kénh t6i thiéu Ksrl 0-100
6  So sanh mit cét nghiéng cia swon dbc Wv 0-1000.000
7 Tang tham nudc tbi da ciia dong ngam Hs 0-100.000
8  Heésdnham tdi da Ksr0 0-100
9 Mit cit nghiéng cua tuyén kénh Wr 0-100

10 Dién tich ngudng dinh A0 0-100
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2.4. Thiét Idgp mé hinh

2.4.1. Nghién ctru thiét 1ap mo hinh ddi voi luu vue song Luc Nam tai Chii

Pé chay dugc md hinh V-Flood can thiét 1ap cac sé liéu dau vao bao gom dir
ban d6 DEM, ban dd thd nhudng (Landuse), ban d6 dat (soil), lwong mua binh quan
luu vuc Rainfall, toa do ctra ra luu vuc song song Luc Nam va cudi cung la cac song
s6 mo hinh Prarameter, cac dit liéu lan lugt nhu trong khung mau dé Hinh 3a.

Y 4 ¥
X Y - 9
a. Giao dién M hinh V-Flood. b. Giao dién thiét 1ap ban d6 DEM luu vyc
song Luc Nam bang mé hinh V-Flood.
v 9

Input Dati) DEM > Land Cover ® Sol Map Legend

c. Giao dién thi€t lgp ban 0 tho nhudng luu vy d. Giao dién thiét 1ap ban dd dét luu vuc song
song Lyc Nam bang mo hinh. Luc Nam bing mé hinh V—Flood.

Hinh 3. Ban dd dia hinh, thd nhudng, st dung dat luu vue song Luc Nam.
2.4.2. Hoan thién thiét 1ap va két qua van hanh mé hinh V-Flood

Céc két qua sau khi thiét lap s6 liéu mo hinh nhu muc f. Hinh 4, sau d6 tién he‘lnh chay
mo hinh nit Run, sau khoang 3-10 phut tuy theo cau hinh may tinh, dugc két qua mo

phong duong qua trinh luu luong dong chay tai tram thuy van Chii va d¢ ngép sau tai thoi
moi thoi diém nhu cac Hinh 4c, 4d.
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b. Giao dién mo6 hinh khi hoan thién cac cac
sO liéu dau vao.

d. Kétwqué md phong d6 ngdp sau tai mot
thoi diém mo hinh V—Flood.

Hinh 4. Giao dién mé minh V-Flood két qua thiét 1ap va van hanh.

Dé danh gia dinh lugng sy phi hop gitta két qua tinh todn bang mé hinh va gia tri thuc
do tai ctra ra ctia luu vuc nghién cru (tram thuy vin Chil), cac chi tiéu sai s khac nhau da
duogc sir dung. Cac chi tiéu sai sb d6 1a sai s quin phuong (RMSE), sai sb tuyét d6i trung
binh (MAE) [11], hé sb twong quan (r) va hé s Nash—Sufficient Effficient (NSE) [12]. Cac
chi tiéu sai sb ké trén duoc xac dinh cu thé theo cac cong thirc sau:

RMSE= \/% x g(Qm,,» - Qd’j_)2

(1)

2

AQ = Qmax,d_Qmax,,m

3)

(4)

)
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Trong d6 Omj va Quj lan luot 1a muc nude (hodc luu lwong) tinh toan va thuc do tai
thoi diém thtrj, Q , va Q,lan lugt 1a myc nudce (hodc luu lwong) tinh toan va thuc do trung
binh cua chudi sb, Omax,d V& Omax,m lan luot 1a gia tri myc nude thyc do 16n nhét va muc
nude tinh toan 16n nhat va N 1a chiéu dai cua chuoi so liéu.

3. Két qua va thao luin

3.1 Két qua hiéu chinh va kiém dinh bé thong $6 mé hinh V—Flood trén luu virc song Luc
Nam

Nghién ctru stir dung s6 tran 1 dé hiéu chinh va kiém dinh duoc thé hién trén hinh 5.

5500 T T T T T T T T T T T T T
- < om

- - =-Q

u,T8

4500

3500

(m’ls)

max

< 2500

1500

500
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Thoi gian (Nam)

Hinh 5. Luu luong dinh lii cdc ndm giai doan 2005-2017 tai tram thuy van Chil.

Bang 2. S6 liéu tran 1d hiéu chinh va kiém dinh bo thong s6 mé hinh V—Flood.

STT Niam Qmax (m%/s) Ghi Cha
1 2005 3010 L 16n (higu chinh)
2 2006 1060 L nho (hiéu chinh)
3 2007 2180 L1 trung binh (hi€u chinh)
4 2008 4840 L1 lich str (hiéu chinh)
5 2009 630
6 2010 2450
7 2011 572
8 2012 1500 L nho (hiéu chinh)
9 2013 2070 L1 trung binh (hi€u chinh)
10 2014 2560 L 16n (hi¢u chinh)
11 2015 2640 Lii 16n (kiém dinh)
12 2016 1930 L trung binh (kiém dinh)
13 2017 1160 Lii nho (kiém dinh)
14 2018 1560 Lii nho (kiém dinh)
15 2019 1573 Lii nho (kiém dinh)

Ké'tq qua hi¢u chinh céc tran It nhd, trung binh, 16n va 1i lich st tir nam 2005-2014
duoc thé hién trén cac hinh 6a—6f.
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c. Dudng qua trinh 1d tinh toén va thuc do tir d. Duong qua trinh I tinh toan va thye do
ngay 19-24/V11/2014. tr ngay 6-8/VI1/2007.
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e. Puong qua trinh Iii tinh todn va thuc do tir f. Puong qué trinh 10 tinh toén va thyc do
ngay 3-5/VII1/2013. tr ngay 5-6/VI1/2006.

Hinh 6. Két qua hiéu chinh duong qué trinh mé phong va thyc do cac tran li.

Bang 3. Két qua danh gia cac chi sb tran 1d hiéu chinh tir 2005-2014.

RMSE MAE Quax (m’/s)
m>/s % mis % r NSE Tinh toan Thuec do
2005 951,22 31,6 705,7 234 0,705 0,340 2962,28 3010
2006 219,04 20,7 193,69 183 0,875 0,521 936,15 1060
2007  611,1 28,0 3658 16,8 0,748 0,300 1923,16 2180
2008  860,1 17,8 706,0 14,6 0,856 0,707 4832,79 4840
2012 285.174 19,8 23897 16,6 0800 0,601 142818 1440
2013 508,8 24,6 396,6 19,2 0,685 0,337 1945,48 2070
2014  476,3 18,6 3190 12,5 0,883 0,765 2565,03 2560
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D6i voi tran 1 16n va lich st gdm cac nam 2005, 2008, 2014 chi sé NSE dao dong tir
0,34-0,76. Céac tran 1l trung binh gém cac nam 2007-2013 chi s6 NSE dao dong tir 0,30—
0,34. Cac tran 1ii nho chi s6 NSE dao dong tir 0,52-0,60. Sai sb dinh li cac tran hiéu chinh
dao dong tir 0,12-0,15%, sai s6 thoi gian xuat hién dinh tir 0-3h [13].

Bang 5. B thong $6 tim duoc qua trinh hi€u chinh nhu sau.

Khodang gia tri mic dinh

STT Théngso Gia tri ctia mé hinh

1 Ksat 0.50 0-1.0
2 Cint 0.01 0-10
3 H 0.40 0-1.0
4 Bp 0.50 0-1.0
5 Ksrl 42.86 0-100
6 Wv 5000 0-1000000
7 Hs 2017.86 0-100000
8 Ksro 10.00 0-100
9 Wr 42.86 0-100
10 Ao 0.18 0-100

St dung bo théng s6 qué trinh hiéu chinh kiém dinh céac tran i tir nim 2015-2019
duoc két qua nhu sau:
= - I---— =<

a. Puong qua trinh 1d tinh toan va thuc do tu b. Puong qua trinh 1d tinh toan va thuc do
ngay 2-5/VIII/2015. tir ngay 7-9/X/2017.

c. Puong qua trinh 1 tinh toan va thuc do tu d. BPuong qua trinh i tinh toan va thuc do
ngay 28-30/VIII/2018. tir ngay 01-04/VIII/2019.

Hinh 7. Pudng qua trinh m6 phong va thuc do cac tran 1ii kiém dinh 2015-2019.

Bang 6. Két qua danh gia cac chi s6 tran Ii kiém dinh 2015-2019.

Nim RMSE MAE ) NSE Qmax (m¥s)
m?/s % m?/s % Tinh toan Thuc do
2015 53,33 20,36 409,8 15,64 0,93 0,50 2574 2620
2016 368,76 19,20 285,8 14,90 0,97 0,50 1941 1920
2017 159,86 15,60 119,7 12,40 0,90 0,74 988 965
2018 318,80 17,64 234,08 13,12 0,87 0,75 1722 1807

2019 146,40 9,30 98,125 6,23 0,97 0,93 1579 1573
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Két qua kiém dinh cac tran 1d cho thdy chi sé NSE dao dong tir 0,50-0,93 thudc loai
trung binh dén t6t, d6i v6i tran 1d nho chi s6 NSE ¢ murc kha va tét, Puong qua trinh luu
luong mo phong va thuc do khéa phu hop vé xu thé, sai s dinh 1ii dao dong tr 0,38-4,7%,
Sai s dinh i gitta mo6 phong va thuc do 1a Oh, Cac chi s6 qua trinh kiém dinh bo thong sb
déu & murc dat.

3.2. Két qua du bao thwr nghiém tran lii nam 2020

Tién hanh du béo thu nghiém cho cac tran i nam 2020 cu thé nhu sau:

a) Trdn I tir ngay 02 dén 08 thang 08 nam 2020

Tir ngay 02/08/2020-08/08/2020 chiu anh huong anh huong cta dai héi tu nhiét ddi,
sau suy yéu thanh ranh ap thap, tir ngay 05 hoat dong yéu dan, Riéng tir ngay 1 dén ngay 3
anh huong hoan luu béo s6 2, Khoang 2-3 ngay cudi, hoi tu gio6 trén cao dugc thiét 1ap va
anh huoéng to1 khu vuc vung nti, Thoi tlet C6 nhiéu ngay c6 mua rao va dong, riéng cac
ngdy tir 2-5 c6 mua vira, mua to dén réat to, Cac noi trong tinh Bic Giang, Lang Son c6
mua to dén rat to, lwong mua phd bién c6 tir 50-100 mm.

b) Trdn lii tir ngay 14 dén 18 thang 10 nam 2020

Tu ngay 14/10/2020-18/10/2020 chiu anh huong ap cao luc dia co cuong do suy yéu;
khoang ngay 14/10 duoc tang cuong tro lai, sau c6 cudong dd 6 on dinh va suy yéu dan, Thoi
tiét: cac ngay tir 14-16 c6 mua vua, mua to, cO noi mua rt to, Cac noi trong tinh Bic
Giang, Lang Son c6 mua to dén rét to, lwong mua phd bién c6 tir 50—100 mm.
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a. Puong qua trinh 10 tinh toan va thuc do tir ngay

02-08/VI11/2020.

b. Budng qua trinh 1l tinh toan va thuc do tr
ngay 14-18/X/2020.

Hinh 8.Duong qua trinh mo6 phong va thuc do cac tran I dy bao thur nghiém.

Bang 7. Két qua danh gia cac chi s6 tran 1ii thir nghiém 2020.

3
Nim RMSE MAE r NSE Qmax (m /S)
m>/s % m?/s % Tinh todan Thuc do
02-8/8/2020 108,954 12,31 73,725 8,33 0,909 0,79 926 885
14-18/10/2020 182,037 10,82 119,60 7,11 0,968 0,87 1731 1726

Két qua du bao thir nghiém cho chi sé NSE dao dong tir 0,79-0,87 dat loai kha, duong
qué trinh md phong va thuc do kha ph hop, Sai sé dinh lii dao dong tir 0,30-4,6%, Sai sd
thoi gian xuét hién dinh 1ii tir 0-3h, Céc chi s6 danh gia do chinh xdc mé hinh déu dat.

Qua qué trinh du bao thir nghiém cac tran 1ii nam 2020 cho thdy mé hinh V—Flood mé
phong kha t6t duong qua trinh céc tran 1ii vé xu thé, dinh 1ii va thoi gian xuét hién dinh. Cac
chi s6 danh gia 6 chinh xdc mo hinh déu dat. Cac két qua nghién ctru cho thdy mé hinh V—
Flood c6 kha nang ung dung vao du bao i cho luu vyc song Luc Nam, gitp cac du béo
vién c6 thé sir dung mo hinh dung 1am cong cu du béo 1ii phuc vu dia phuong [14].
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4. Két luan

Qua cac két qua hiéu chinh va kiém dinh mé hinh V—Flood va du bao thir nghiém cho
thay mo hinh mé phong kha t6t Xu thé duong qua trinh thuc do. Chi s NSE thudc loai kha
va tot, sai sd dinh 1t nho, sai s6 thoi gian xuét hién dinh moé phong va thuc do thudc loai
nho, Céc chi s6 danh gia mo hinh déu dat. Nghién ctru ciing chi ra viéc img dung mé hinh
du bao d6i voi luu vue song Luc Nam hoan toan kha thi, cé thé st dung trong du bao tac
nghiép cung ¢ thém cho céac du bao vién c6 do tin cdy trong qua trinh thyc hién nhiém vu
chuyén mon. Tuy nhién qué trinh dy bao thtr nghi€ém chua dédnh gia dugc mo hinh véi céac
tran 18 trung binh va 1d 16n do ndm 2020 trén luu vuc song Luc Nam khong xuét hién 1
trung binh va 16n, vi vy can c6 nhitng danh gia thir nghiém trong thoi gian téi [15].

Pong gop cua tac gia: Xay dung y tudng nghién ctru:V.V.Q., V.T.T.; Lua chon phuong
phap nghién ctru: V.V.Q: Xu ly s6 lieu V.T.T., N.-T.T., B.HN., N.L.N.T.; Thiét lap mo
hinh: V.V.Q., V.T.T., HV.H., N.T.T., B.H.N.; Ung dung tht nghiém: V.V.Q., HV.H,,
N.T.T, N.L.N.T., V.D.S.; Viét ban thao luan bai béo: V.V.Q.; N.T.T.; Chinh stra bai bao:
V.V.Q.;N.T.T.

Loi cam doan: Tap thé tac gia cam doan bai béo nay 1a cong trinh nghién ctru cia tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctu trude déy;
khong co su tranh chép loi ich trong nhom tac gia.
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Abstract: In recent years, the area of Bac Giang province has been more and more
seriously affected by floods, especially in the years 2001, 2008, 2010, and 2015 changes in
the rainfall in Bac Giang province have caused serious flooding. And prolonged in Luc
Nam, Luc Ngan, Son Dong districts, causing significant economic losses for the local
people, Especially, the flood in 2008 on the Luc Nam river happened historic flood
causing serious flooding in the basin. To meet the increasing requirements of flood
forecasting and warning, it is necessary to apply modern models and tools to serve the
forecasting work of the locality. The research results of the application of the V-Flood
model to forecast floods in the Luc Nam river basin show that the flow is well simulated
with the index of the Square Error (RMSE), the average absolute error (MAE), correlation
coefficient (r) and Nash—Sufficient Effficient coefficient (NSE) are evaluated at the pass
level during model calibration and testing. The found parameters of the model have been
tested for flood forecast in 2020 to evaluate the applicability of the model to operational
forecasting, Research methodology has helped forecasters have more useful tools in flood
forecasting for local service.

Keywords: V-Flood; Flood analysis.



