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Tém tat: Luu vuc song Ngan Sau la mét luu vuc 16n thudc
hé thong song Ca. Dién tich luu vuc tinh dén tram thay van
Linh Cam la 2060km? va dén Hoa Duyét |3 1880km”. Luu vuc
thudng xuyén chiu anh hudng bai ld lut va gy ra nhiéu thiét
hai vé ngudi ciing nhu tai san, dién hinh 1a cac tran 1 ndm
1978, 1988, 1996, 2002, 2007, 2010, 2016, 2019 va gan day la
2020, 2022. Mua li dién bién rat phuic tap gay khé khan cho
cacnha quan ly trong viéc gidm thiéu rli ro ngap lut. D€ c6 co
s khoa hoc cho viéc lap phuong an diéu tiét van hanh giam
i clia hé thong ho chia hay cac phuong an phong chéng
lG dugc hiéu qua, bai bao trinh bay két qua nghién ctu dac
diém mua G trén luu vuc séng Ngan Sau tinh Ha Tinh.

Tt khoa: Luu vuc sdng Ngan sau, Phan cdp 1a, Phan ky 16, T6
hop la.

1. GIG1 THIEU

Song La 1a mot trong nhiing song nhanh chinh
cua hé thong song Ca, nhap luu véi dong chinh
song Ca tai Chg Trang thudc dia phan huyén Hung
Nguyén tinh Nghé An. Song La c6 hai phu luu

Hinh 1. S¢ d6 khu vuc nghién ctu

Abstract: The Ngan Sau River basin is a substantial subbasin
of the Ca River system. The catchment area up to Linh Cam
hydrological station is 2,060km’ and up to Hoa Duyet is
1,880km”. The basin is frequently affected by floods, which
cause significant damage to people and property. Notable
floods include those in 1978, 1988, 1996, 2002, 2007,
2010, 2016, 2019, and most recently in 2020 and 2022. The
intricate nature of flood developments poses a significant
challenge to managers seeking to mitigate flood risks. The
present study was conducted with the objective of providing
a scientific basis for the development of a plan to regulate
and reduce floods in the reservoir system or effective flood
prevention plans. To this end, the study presents the results
of an investigation into the characteristics of rainfall runoffin
the Ngan Sau river basin in Ha Tinh province.

Keywords: Ngan Sau catchment, Flood magnitude hierarchy,
flood divergence, Flood combination.

chinh 13 Ngan Sau va Ngan Pho6. Hai phu luu nay
nhap luu tai Linh Cam thudc dia phin huyén Dtic
Tho tinh Ha Tinh. Doan song tii Linh Cam t6i Chg
Trang dugc goi la song La (Hinh 1).
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Man thudc xa Huong Lam huyén Huong Khé véi
nhiéu phu luu, trong d6 cé song Ngan Truoi [1]-
[4]. Chiéu dai dong chinh song Ngan Sau 1a 102km,
long song co eo that tai Hoa Duyét gay can trd thoat
la [6].

Luu vuc hién c6 nhiéu tram do mua nhung cha
yéu la cac tram mdi khai thac. Cac tram khi tugng
thuy vin c6 s6 liéu quan tric dai va dang hoat dong
gom c6 tram khi tugng Huong Khé, tram thiy vin
cdp I Hoa Duyét va tram thay van cdp 3 Chu L§¢,
Linh Cam (Hinh 1).

Dia hinh luu vuc ton tai 3 dang chinh gébm dong
bang, d6i ndi trung du va vung nui cao. Viing dong
bang phia ha luu c¢é cao d6 khoang +1,0m. Vung
trung du nhu trung tdm huyén Huong Son, Vi
Quang va vung Son Ha huyén Huong Son c¢6 cao
do bién ddi tit +20m dén +200m. Ven song Ngan
Sau, dia hinh tuong d6i bing phing va c6 thé doc
chinh vao long song, cang xa song dia hinh cang
phtc tap. Dia hinh nui cao cé cao d¢ tii 1200m dén
1500m, d¢ déc 16n, thung ling hep [6].

Mua l trén luu vuc dién ra rat phtic tap. Hang
nam, ngudi dan trén luu vic thudng xuyén chiu tac
dong ctia mua 1a v6i céc tran la dién hinh nhu cac
nam 1978, 1988, 1996, 2002, 2007, 2010, 2016, 2019
va gin day la 2020, 2022.

Tran mua la dac biét 16n thang X/2010 la tran
la kép véi cuong do mua 16n & ca 2 dot. Dot mua
1t dau dién ra vao dau thang X (30/IX + 05/X) va
dot thi 2 dién ra vao gitia thang X (14/X + 19/X).
Tran mua la dot dau gay ra I 16n trén toan luu vic
v6i muc nudc dinh la tai Chu Lé dat 15,02m luc
01h00 ngay 14/X vugt BDIII 1,52m, tai Hoa Duyét
dat dinh 11,39m lic 09h00 ngay 05/X vugt BDIII
0,89m. D¢t mua la thi 2, géy ra béi dot khong khi
lanh két hop déi gi6 Pong Bac hoat dong manh
va dai héi tu nhiét déi qua Trung Trung B¢, muc
nude dinh 1a tai céc tram déu cao hon dot 1 dau
thang, dat ngudng lan luot 1a 16,56m tai Chu Lé
vugt BDIII 3,06m va 12,83m tai Hoa Duyét vugt
BDIII 2,33m [2].

V6i tinh hinh mua 1a dién bién phic tap, dic
biét trong diéu kién bién d6i khi hau nhu hién nay,
dé c6 co s6 khoa hoc cho viéc 1ap phuong an diéu
tiét van hanh giam 1a ctua hé thong ho chita hay cac
phuong an phong chong la dugc hiéu qua, bai bao
thuc hién nghién ctiu phén tich dic diém mua la
trén luu vuc séong Ngan Sau tinh Ha Tinh.

2. PHUONG PHAP NGHIEN CUU

2.1. Phan tich tan suat mua li

Céc yéu t6 khi tugng thuy van dugc phén tich
tan sudt theo ham phan phdi Pearson III do tac gia
Karl Pearson nguci Anh dé xuit nam 1795. Cac

dac trung muc nudc 16n nhéit tram Chu Lé, Hoa
Duyét (H__ ), Iuu lugng Hoa Duyét (Q_ ) va cic
déc trung lugng mua 1, 3, 5, 7 ngay 16n nhat (X,

e Ksmae Kome) €U 3 tram Huong Khé (dai dién
khu vuc thugng luu), Chu Lé (dai dién khu vuc
trung luu) va Hoa Duyét (dai dién khu vuc ha luu).

2.2. Phan cap theo dd Ion

Tiéu chi phan cép theo do 16n cta dai lugng
khi tugng thuy van dya trén tan sudt xudt hién cta
yéu to.

Quy chudn ky thuat qudc gia vé du bao, canh
bdo 1a, ma s§ QCVN 18:2019/BTNMT c6 hiéu luc
thi hanh tli ngay 25/6/2020 quy dinh:

- La nhé: Khi dinh It (H__ ) nhé hon muc nu6c
dinh 1@ ting véi tan sudt 70% trén dudng tan sudt
dinhla (H__,..)s

- L trung binh: Khi H__trong khodng gid tri ti
HmaxP70% dén HmaxP30%;

-Lalén:KhiH l6nhonH_ ...

Déi véi pham vi muic d¢ 1 16n, nghién ctu thuc
hién phan cép chi tiét hon (Bang 1).

Bang 1.Tiéu chi phéan cap lii theo d6 I6n

1 Rétnho H<H o Du6i1,11

2 Nho H o SH<H . 1,11+1483
3 Trungbinh Hmaxm% <H< Hmaxm% 143+3.33
4 Lén H o SH<H . 333

5 Ratlon Ho oo SH<H o 1025

6  Dachiétlon H>H Trén 25

2.3. Phan cap theo cap bao dong

D¢ 16n dinh i dugc phan cép theo cac cdp bio
dong la nhu Quyét dinh s6 05/2020/Qb-TTg ngay
31 thang 01 nam 2020 ctia Thu tuéng Chinh phta
Quyét dinh vé viéc quy dinh muc nudc tuong ting
Vv6i cac cap bao dong la trén cac song thudc pham
vi ca nude [5], gobm bao dong cip 1 (BDI), bao dong
cdp 2 (BDII) va bao dong cap 3 (BDIII) (Bang 2).
Bang 2. Muc nudc tuong ting véi cap béo dong lii

1 la LinhGm 45 55 6,5

2 NganPhd  SonDiém 10,0 15 13,0

3 NganSau  HoaDuyét 7,5 9,0 105

4 NganSau  Chulé 11,5 125 14,0
2.4.Phanky li

Tiéu chi phan ky la dugc xac dinh trén co s& cac
quy dinh trong Quy chuén ky thuit Quéc gia vé du
bdo la QCVN 18:2008/BTNMT, cu thé nhu sau:

- Thoi ky la chinh vu: thoi ky xuét hién 1a trén
muic 1a nho va c¢6 mét d6 1a cao nhat (1a xuit hién
nhiéu nhat trong mua 1), xay ra hau hét cac con la
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16n hon 1 16n (P > 30%) va ham chida dugc caccon 5% 185,09 272,30 29,14 338,54 *\
1t 16n, rat 16n hodc dac biét 16n da xay ra. 90% 140,42 205,03 228,75 266,20
- Thoi ky 1a sém: thoi gian bat ddu xudt hiénla gy, 8.3 132,05 17330 19853
trén muc la nho (P > 90%) dén thaoi diém bat dau
la chinh vu. Bang 4. Toa d6 dudng tan suat tram Chu L&
- Thoi ky la tiu man: thoi gian bat dau xuét hién
nhiing trin 1a tit nhd trong thoi ky cudi vu Dong
Xuén, trong khoang thoi gian mua tiéu man. N il i 4 K4 i
- Thoiky o muén: thoi diém két thuclachinhva T8 1274 24966 39897 45289 48833
dén thoi diém keét thiic xuat hién I 16n hon I nhé. o 158 9606 15879 191,18 198,19
2.5. Nhan dang li ) o w 03 o4 04 05 08
) L’u trf:p hiu Vu’c dugc nhin dang gom la don va G 026 " ] 125 135
la kép vdi tiéu chi nhu sau:
- L don 1a tran 1a ¢é 1 dinh vdéi 1 sudn 1a 1én P
va 1 sudn la xudng. Muc nude trung binh ngay cia 1% 1691 58872 88132 117308 120062
chén suon 1 xudng xdp xi myc nudc chanlalénva 2% 1637 533,60 80464 105220 1078,63
thdp hon myc nude ca ngudng 1 rét thip tuong gy 1558 45771 69848 887,09 91282
ungvoitan sudt99,99%. - - g 1490 3969 61287 75630 78235
- L kép la tran 1a c6 tu 1 dinh trg [én. Suon la
xudng 6 dinh thi nhét chua dat ngudng muc nuéc 0% 1267 9% 3280 46% 404
ling v6i tan sudt 99,99% thi hinh thanh suonlilén  75% 159 16901 28209 28638 32680
cua dinh tht 2 va ¢ thé xuit hién thém cic dinh ~ 90% 10,67 12803 21901 20942 256,97
tiép theo. Tran la kép két thac khi sudn It xuéng  ggo 921 82,90 14548 13229 191,65
cta dinh 1t cudi cung c6 chan thap hon ngudng la
ung véi tan sudt 99,99%. Cac dinh ld trong trdn [ Bang5.Toa dd dudng tan sudt tram Hoa Duyét
kép c6 thé & cac cip la khac nhau.
3. KET QUA VA THAO LUAN
3.1.Tan suat mua li No®® R . ®
Chudi s6 liéu thu thap 14 chudi gid tri theongay T 918 179951 25320 40441 46493 51104
dugc phén tich thanh cac chuéi thong ké tng véi c 159 66475 107,05 14537 177,93 192,06
cac ddc trung nhu muc nudc, luu lugng trung binh ¢ 018 04 05 04 044 04
ngay 16n nhat (H, . Q,,) valuong mda‘l, 3,57 G 036 08 ) " 13 1
ngdy lén nhat (X, X, X ,X ). Ungdung 5 ' ' ' ' :
phuong phap xay dung duong tan sudt theo ham
phén phéi Pearson loai ITI nhan dugc két qua toa do 1% 13,46 388048 709,62 91388 112429 115485
duong tan sudt nhu thé hién trén Bang 3 +Bang 5. 2% 1289 356518 62187 82926 101204 104791
5% 1206 312335 50586 71337 85924 901,47
Bang 3.Toa d§ dudng tin sut tram Huamg Khé 0% 1135 276146 41811 62125 73877 78506
50% 9,08 170450 21435 37284 42127 471,15
N 9 49 4 49 75% 802 127665 16302 28549 31452 360,77
18 25814 40673 46593 50588 0% 714 96041 13994 22872 24816 289,03
° 92,94 15693 19207 200,75 9% 578 55230 12787 16995 18475 21476
(v 0,39 0,45 05 0,45 o
s 078 15 15 135 3.1.Phan capla
b Céc trdn mua Ia ha luu song Ngan Sau dugc
phéan cép theo do l6n trén co s& tiéu chi vugt tan
1% 4785 Zhcl a9 18 sudt v6i cdc ngudng gia tri tlii rat nho dén ddc biét
2% 504,18 881,75 110,01 117,38 16n. Két qua phan c4p mua la tai cac tram nghién
5% 442,90 754,13 920,41 945,61 ctu thé hién trén Bang 6 <+ Bang 8:
10% 39262 652,16 776,54 810,46 Muc nudc la tai Chu Lé trong 48 nam quan trac
o 2518 731 1003 45627 (1978 + 2023, thi€u nam 1978) xudt hién 610 ngay

¢6 muc nudc trung binh vugt nguéng H trong

99,99%
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Bang 6. Cap mua i tai tram Huong Khé

Pactrung )(1 (mm) )(3 (mm) Xs (mm) )(7 (mm)
Ngung P, ., 34,96 92,12 156,61 172,10
56 gid tri vuot nguéng 843 Tyle 870 Tyle 806 Tyle 1086 Tyle
Rétnhd 716 84,93% 561 64,48% 300 37,22% 454 41,80%
Nho 63 747% 149 17,13% 237 29,40% 285 26,24%
Trung binh 51 6,05% 130 14,94% 216 26,80% 269 24,77%
L6n 7 0,83% 24 2,76% 46 571% 67 6,17%
Rétlon 4 0,47% 5 0,57% 3 0,37% 3 0,28%
Dacbiétlén 2 0,24% 1 0,11% 4 0,50% 8 0,74%
Bang 7. Cap mua lii tai tram Chu L&
Dactrung H_ X . X X . X ..
Ngung P, ., 748 57,36 98,29 97,02 166,14
Sogiatrivugtngudng 610 Vg% 433 Tylé 751 Tylé 1331 Tylé 1049 Tyle
Rétnho 373 61,15% 299 69,05% 507 6751% 824 61,91% 462 44,04%
Nhd 100 163%% 63 14,55% 110 14,65% 239 17,96% 247 23,55%
Trung binh 109 1787% 57 13,06% 97 1292% 216 16,23% 261 24,88%
L6n 26 4,26% 10 231% 29 3,86% 4 3,16% 63 6,01%
Rétldn 0 000% 2 0,46% 4 0,53% 4 0,30% 9 0,86%
Dacbiétlén 2 033% 2 0,46% 4 0,53% 6 0,45% 7 0,67%
Bang 8. Cap mua lii tai tram Hoa Duyét
Dactrung X, (mm) X, (mm) X, (mm) X (mm) H(m) Q(m¥/s)
Ngung P, .. 126,61 141,00 158,76 178,18 426 2711

Sogidtrivugtngung 160 Tylé 530  Tyle 823

Tl 1064 Tl 9% Tyle 140 Tk

Rétnhd 27 1688% 284  5358% 405  4921% 527  4953% 662  6222% 1116 104,89%
Nhé 55 3438% 111 2094% 184 2236% 266 2500% 151  1419% 147 13,82%
Trung binh 59 36,88% 96 1811% 178 21,63% 197  1852% 134 1259% 129 12,12%
Lén 16 10,00% 30 566% 48 583% 57 536% 43 404% 43 4,04%
Rétlan 2 125% 7 132% 3 036% 8 075% 5 047% 3 0,28%
Dacbiétlén 1 063% 2 038% 5 061% 9 085% 1 009% 2 0,19%

do6 c6 28 ngay c6 muc nuéde la & cdp do 16n (H >
H, ). Chudi s6 liéu ciing ghi nhan c6 161 tran la
tuong duong 3,35 tran/nam.

Tai Hoa Duyét, v6i chudi s6 liéu 49 nam quan trac
ghi nhén 996 ngay c6 muc nudc vigt ngudng H, ., .
trong d6 c6 49 ngay muc nudc la dat cdp la 16n. S6
tran la dugc ghi nhan 1a 165 tran tuong duong 3,67
tran/nam. Déc biét c6 mdt s6 ndm xuit hién 6 tran
nhu nam 1989, 1990, 1994, 2011 va 2013.

3.2. Phan ky lii

Duia trén tiéu chi phan ky 1&1, mtia mua Iét khu vic
ha luu song Ngan Sau dugc phan ky trén co s& chudi
s6 liéu lugng mua va muc nudc. Tap hgp dit liéu
muc nudc va lugng mua tai cic tram thanh chubi

lién tuc khong phan biét ndm va thuc hién chong
chép cac gid tri lén cung mdt biéu d6 c6 truc hoanh
la ngay thang tii 01/01 dén 31/12. Két qua phan ky
thé hién trén cac Hinh 2 + Hinh 7 va Bang 9.

Thoi ky mua la tiéu man, miua mua dén sém
hon mua I 15 ngay. Thoi ky 1a chinh vy, thoi gian
xudt hién mua mua va mua la trung nhau. Thong
thuong dén cuodi thang XI hang ndm, mua 1 ngting
hoat dong, tuy nhién van c6 nhiing nam xudt hién
muia & nhung cdp d6 nho.

3.3.Dacdiém i

Trén luu vuc c6 2 dang 1 ddc trung gom i don
(Hinh 8) va I kép (Hinh 9).

Tai Chu L§, trong 161 tran 1a c6 117 trén la don
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X (mm) Lwong muwa ngay tram Hwong Khé Him) Muc nwéc ngdy tram Hoa Duyét
o Mua Mua Mua Mua - Li Lii Li Lii
550 e som chinh muén { L X

Neay/thing

Hinh 2. Bi€u d6 phan ky luong mua tai Huong Khé

Hinh 6. Bi€u d6 phan ky muic nudc tai Hoa Duyét

X (mm) Lwong muwa ngay tram Chu L&

7o Wira Wua Wua s
tiéu som chinh muén

Bl mén Y

500

40

X10%
L e e e e e B R R e e |

Ngay/thing

ams) Lwu Lwgng ngay tram Hoa Duyét
T 1] 7] [T X
tiéu som chinh muén
méan vu
3500

Hinh 3. Biéu d6 phan ky luong mua tai Chu Lé

Him) Muc nuée trung binh ngay tram Chu Lé
20 [ Li M o
s tiéu som chinh muén
man w

&
Ngay/thing

Hinh 4. Biéu d6 phan ky muc nudc tai Chu Lé

X (mm) Lwong muwa ngay tram Hoa Duyét
i Wra Mura ~ M Wua
650 tieu sém chinh muon
man w
600
550
500
4% | x10%
P e e e ey e ety pEE e s

Neay/thing

Hinh 5. Biéu d6 phan ky lugng mua tai Hoa Duyét

va 44 tran 1t kép tuong ting ty 1¢ 1an lugt 1a 72,67%
va 27,33%. Tuong tu tai Hoa Duyét cac ty 1¢ nay lan

Hinh 7. Bi€u d6 phan ky luu lugng tai Hoa Duyét

Bang 9. Thoi ky muia mua - 1

Mua mua Muali

Tiéu man 01/V =30/ 15/V <30I
S6m 15/ =31V 15N 31V
Chinhvy 01/1X=-30/X 01/1X=-30/XI
Mudn 01/XIl=31/XIl 01/XIl=-31/XIl
18 Hinh dang It don
16
14
12
Tl
T8
6
4
Z
0
01/08/2007 04/08/2007 07/08/2007 10/08/2007 13/08/2007
Thoi gian

Hinh 8. Hinh dang lii don

lugt 1a 72,73% va 27,27%.

Cac thang muia 1t tiéu man, 1 sém va 1t mudn
chu yéu l1a cac dang It don. Cac thang mua 1t chinh
vu xudt hién dong thoi 2 dang 14, trong d6 thang X
x4p xi 55% (don) va 45% (kép).

Ve ty 1é xudt hién cac dang la ting véi tiing cdp
do 1o (Hinh 10):
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18 Hinh dang IG kép
16
14

H(m)
15

N B~ O

0
30/09/2010 06/10/2010 12/10/2010 18/10/2010 24/10/2010
Thoi gian

Hinh 9. Hinh dang lii kép

50.00
44.10
45.00 1 mLidon

40.00 -
35.00 -

LT kép

= 30.00
@ 25.00
% 20,00 -

15.00 . 13.66
10.00 8.70 -

9.94
1 4.97
5.00 4 497 311 0.00 0.62
- l_\ 0,00 0.62
0.00 =

Lii rét nhd L& nho La T8 Lii lon Lirdtlon LU DB.Ion

cap i
Hinh 10. Ty Ié xuat hién cic dang lii ing véi tling cap lii

- Khoang 91% céc tran 1a don va kép c6 cap la
ti trung binh tré xudng, trong dé cac tran la don
chiém khoang 67% va li kép chiém 24%.

- Cac tran la ti cdp 1a 16n trd 1én chiém khoang
9%, trong d6 la don chiém khoang 5,6%.

4. KET LUAN

Mtia mua lé chinh vu trén luu vuc séng Ngan
Sau dién ra trong 3 thang ti thang IX <+ XI hang
ndm. Mua kho dién ra tii thang I <+ IV. Cac thang V
<+ VI va VII =+ VIII lan lugt la cac thang miia mua
tiéu man va mua 1 sém. Mua 1a tiéu man dén sau
muia mua tiéu man 15 ngay, bat dau tu 15/V.

Cép la trén Iuu vic duge phan thanh 5 cdp gom
rat nho, nho, trung binh, 16n, rat 16n va dic biét 16n
theo tiéu chi tan sudt xudt hién cac gia tri muc nudc
hodc lugng mua ghi nhin dugc tai cac tram Huong
Khé, Chu Lé va Hoa Duyét.

Trung binh khoang 3 nam c6 1 trdn mua la ¢
cdp d¢ l6n va khoang 10 nam xudt hién 1 tran I rat
16n dén dac biét 16n.

Céc tran la 16n da phan xdy ra vao thang X hang
nam, ddc biét la thoi gian ntia cudi thang X.

Hinh dang la trén luu vuc cht yéu la dang la
don c6 1 dinh la chiém hon 70% céc tran 1t da dién
ra trén luu vic. Gan 30% con lai la cac tran la kép c6
ti 2 dinh tré 1én véi d6 16n mdi dinh i phu thudc
vao cuong do mua, di€u kién thuy luc trén séng va
diéu tiét ho chita thugng nguon.

Cac tran la tu rat nho dén trung binh chu yéu

gy ra bdi mua nho kéo dai. Cac tran 1i 16n thuong
dugc hinh thanh béi cac tran mua c6 cudng do 16n
dén dic biét 16n.

Dinh 1 cta nhiing tran ld 16n thong thudng
xudt hién sau khoang 1 ngay khi c6 mua lén.

Muc nudc dinh 1@t 16n nhit ndm hay muc nude
thang trung binh nhiéu nam c6 xu thé ting, dic biét
trong khoang 20 nam tré lai day.

LO1 CAM ON

Nghién ciru nay dugc tai trg bdi Truang Dai hoc
Giao théng van tai trong dé tai ma s6 72024-
(T-028.
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