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Tém tat: Luu vire S6ng C4 thude viing khi hdu Béc Trung B, mua i trén luu vire dwoc phén héa khd
khdc nhau gitra cdc viing va cé xu hudng xudt hién muén, ngdn dan tir Bac xuéng Nam. Bai bdo ndy st dung
phuwong phdp phén cép, phén ky i tai cdc tram thdy vén dién hinh bao gém cdc tram Clra Rdo, Nghia khdnh,
Dira, Nam Dan, Hoa Duyét dé xdc dinh duoc thoi ky Iii khdc nhau gitra cdc viing bao gém thoi ki Idi sém, 1
chinh vu va 1G muén trén lwu viee Séng Ca, tir dé dé xudt thoi ki véan hanh cda cdc hd chira trén lwu vire Séng
Cd trong viéc tham gia cdt, gidm Ii ha. Két quad tinh todn cho thdy tram Cira Rdo c6 thoi ky I sém 48 ngay,
IG chinh vu 61 ngay va IG mudn 44 ngay; tai tram Nghia Khdnh thoi ky I sém 79 ngay, (i chinh vu 74 ngay
va I muén 15 ngay; tai tram Dtra thoi ky I som 50 ngay, i chinh vu 98 ngay va Iii mudn 25 ngay; tai tram
Nam ban thoi ky Iii som 50 ngay, IG chinh vu 109 ngay va I mudn 24 ngay; tai tram Hoa Duyét thoi ky Iii

som 69 ngay, I chinh vy 90 ngay va I muén 24 ngay.

Tir khéa: Luu vie S6ng Ca, phdn chia thoi ky 1.

1. M@ dau

Luu viee SOng C4 13 hé théng sdng |dn nhat &

vung Béc Trung Bd véi dién tich lvu vie 27.200

km2, trong dé 9.470 km? & thuong lwu (chiém

34,8%) nam trong l3nh thé Lao, 17.730 km?
(65,2%) & trung va ha lwu ndm trong phan Ién dia
phan 2 tinh Nghé An, Ha Tinh va mét phan nhé
thudc huyén Nhu Xuan cla tinh Thanh Hdéa [4]
(Hinh 1).
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Dong chinh S6ng Ca bat ngudn tir vung nui
cao trén 1.800 m - 2.000 m & S&m Nua trén |3nh
thé Lao, véi chiéu dai 531 km, trong d6 361 km
chdy trong lanh thé Viét Nam [4]. Luu vue Séng
Ca thudc Viét Nam duogc chia lam 5 ving gébm:
Doan thugng luu tir thugng ngudn dén Con
Cuéng, doan trung luu tir Con Cudng dén Anh
Son, doan ha lwu tir Anh Son dén Clra Héi chay
qua vung dong bang, vung Séng Hiéu va vung
S6ng Ngan Sau.

Trong quy trinh van hanh lién hd chira Séng
C3, thoi ky van hanh lién hé chira mua 1T duoc
quy dinh tir ngay 20 thang 7 dén 30 thang 11
hang ndm cho tat cad cac hd, muc tiéu dat ra 13
cat giam giam 10 cho ha du nén chi lwa chon
tram thdy vdn Nam Dan 1a diém kiém soat dién
hinh trong qua trinh van hanh lién hd chira cat

Séng Nam Mdé

Mudng xén
(H, Q: 1969 - nay)

giam |G trong mua I{i [3, 8]. Piéu nay cé thé dan
dén viéc khéng dat hiéu qud trong van hanh
cla cac ho do thoi ky dong chay céc lvu vee ho
chira/cac vung cé dat diém khi hau, thdy van
1 khac nhau. Nham dem lai hiéu qua cat gidm
1T va cp nwdc cho tirng hd, cadn xem xét, danh
gid phan dinh thoi ky van hanh kiém sodét Iii cho
tirng ho chira dya trén phan tich danh gia dién
bién dac diém Il theo thoi gian tai cac tram
thay van dién hinh.

2. S6 liéu va phuong phéap

2.1. 56 liéu

Nghién cttu st dung s6 liéu quan trdc muc
nudc giai doan tlr ndm 1975 - 2021 tai Clra Rao,
Nghia khénh, Dira, Nam Dan, Hoa Duyét (Ngudn:
P& tai KH&CN c&p B6 TNMT.2023.06.16) (Hinh 2).
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Cling nhu hdu hét cac hd chira 1on & Viét
Nam, cidc hé chira 1én trén lwu vyec Sdng Ca
duwoc xay dung véi cac muc tiéu phat dién, cét
giam I3 va cap nudc ha du. Hiéu qud cit gidm
ITi s& ty |18 thuan vé&i dung tich hd bo tréng trong
mua I{i, khi dung tich bd tréng cang |&n dé tang
hiéu qua cat giam Iii s& lam gidm hiéu qua phat
dién va cip nudc. Mot trong cac giadi phap dé
gidm mau thuan nay 13 cdn c& vao dic diém
phan b thoi ky d6 16n 1T trén lwvu vue dé phan
dinh dung tich ch&a 1G theo cac thoi ky van
hanh kiém soat Il khic nhau, déi véi thoi ky [T
I&n (chinh vuy) dung tich s& can danh |1&n hon
thoi ky 10 nhé.

2.2. Phuwong phdp

Phan chia thoi ky van hanh kiém soat |G cda
cdc hod 13 xac dinh cac khodng thoi gian van hanh
cla céc hd tuong ing vai do 1én cac cap 1T (I6n,
nho, trung binh) xdy ra khac nhau théng qua
viéc phan ky Il (phan chia mua I{) tai cac tram
thay van thanh céc thoi ky: LT sém, 1T chinh vy
va |t muén [2, 3]. Hién nay, trén cdc luu vuc
séng & Viét Nam ndi chung va Séng Ca ndi riéng
viéc phan cip |0 tai cac tram thly van dwoc thuc
hién dua trén cac phuong phap sau [2, 3]:

Phwong phdp 1: Theo quyét dinh s6 18/2008/
QDb-BTNMT ngay 31 thang 12 nam 2008 - Ban
hanh quy chuan Quéc gia vé du bdo i [0], cap
It dwgc phan thanh 5 cap tng véi muc nudce cac
tan suat khac nhau nhu sau:

-H <H : LU rat nhé;

max i maxP90% " ,
-H <H <H : LG nho;

maxP90% max i maxP70% "

<H <H : LG trung binh;

maxP70% max i maxP30% "

-H <H <H : LU 16n;

maxP30% max i maxP10%"

-H _>2H : LG rat lon.

maxi maxP10%"

H__.: Muc nuéce dinh 1 cao nhat ndm thi i
hoac tran [T th i.

H_ e Murc nudc rng voi tan sudt P% trén
dudng tan sudt Hmax dinh 1T nhiéu nam.

Phwong phdp 2: Theo quyét dinh s6 05/2020/
Qb-Ttg ngay 31 thang 01 nam 2020 [6] thi muc
nwdc ng vai cip bdo dong I cho biét vé tinh
trang 1i & mirc nguy hiém nao va cé kha ndng
gy dnh hudng theo mirc d6 dén khu dan cu, thi
tran thanh phé [3, 4], trong d6 phan cép IT dugc
xac dinh theo muc nudc tuwong (ng vdi cac cap
BOLI, II, Ill, dwoc:
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Trong dé:
H _: Muc nuéc dinh I8 cao nhat ndm th i

maxi”

hoac tran |G th i.

H,, : Muc nudce tuong (rng véi cac cap bao

BDIII

dong I.

H..,: Muc nudce tuwong (rng voi céc cap bao
doéng Il

Hyp i Murc nudc turong (ng véi cac cap bao
doéng lIl.

T&r cdc phuong phdp trén cd thé thay,
Phuong phdp 1 thuan tdy dua vao myc nudce
thue t&€ hodc mye nuwdce dinh Il trung binh thuc
t& va muc nwdc ing vai cac tan suat khac nhau
dugec tinh tai cac tram thay van. Viéc phan cap
nhv vdy chua xem xét dén dic thu vé diéu kién
thdy van - thdy luc cla tirng vung, trong khi dé
phuong phap 2 da xét dwgc anh huédng cua
tirng cap 0 tdi bo sbng, tdi xoi 1& dé, tdi cac
vung dat thap, cdc trj tran, thj t& va cac thanh
ph6 c6 lién quan [4]. Tir viéc phan cap d6 16n
cla I, theo cac nghién ctu [2, 3, 5] phan ky |G
déu dé xuat nhu sau:

- Thoi ky [T chinh vu: La thoi ky xuat hién |G
trén muc nwdc tuong rng trén Cap bao dong Il
hodc I I&n trd 1én va ¢ mat do Il cao nhat (I
xuat hién nhiéu nhat trong mua I0).

- Thai ky It sém: Tinh tir thoi diém d&u mua
It hodc xuat hién IT trén myc nwdc twong ing
v&i muc nuwdc trén Cap bdo dong | dén thoi
diém bat dau I chinh vu.

- Thoi ky [0 mudn: Tinh tir thoi diém két thic
[T chinh vu dé&n thoi diém két thic mua I8 hodc
thoi diém xuat hién 1T 1&n hon [T nhé.

3. Két qua va thao luin

Trén co s& su phan bé theo khéng gian cla
cac tram thay van trén lwu vure S6ng Ca, Nghién
ctru d3 lywa chon mét s tram thiy van dai dién
trén luu vue bao gédm: Tram Clra Rao trén Séng
Ca dai dién cho vung thuong luu Séng Ca vai ho
thdy dién Ban V& va S6ng Nam M&; tram Nghia
Khanh dai dién cho Séng Hiéu véi ho chira Ban
Méng; Tram Dira dai dién cho vung trung luu
Séng Ca; tram Nam Dan nam & ha lwu cla lvu
vure Sng Ca la tram dugc chon dé danh gid anh
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hwéng cla |0 dén dé, ngap lut cac vung Hitu
Thanh Chuwong (vung Bich Hao - huyén Thanh
Chuong), vung Nam Nam (huyén Nam ban)
va sy diéu tiét dong chay cua tat cdc hd chira
thuong du trén Séng C3; tram Hoa Duyét trén
SAng Ngan Sau vai ho chira Ngan Truoi.

cé du sé liéu, trong d6 cé 8 tram cd day dd sb
liéu hodc quy dinh cdp bdo dong I sé |a co s&
dé phan chia thoi ky 1T trén lwu vuc Séng Ca
(Bang 1).

Trén co s& do, k&t qua xac dinh thoi ky 10 tai
tram thdy van trén lwvu vue Sdng Ca dugc thé

Trén lwu vue Song Ca c6 13 tram thay vin

hién & Bang 2 va Hinh 3.

Bdng 1. Muc nuwdc tai cdc tram (cm) [4]

Tram P =10% P =30% P =50% P =70% P =90% BDI BDII BDIII
Clra Rao 6784 6590 6397 6332 6138
Nghia Khanh 4051 3944 3905 3789 3634
Dira 2349 2183 2079 1975 1808 2050 2250 2450
bo Luvong 1773 1601 1490 1384 1239 1450 1650 1800
Nam Dan 804 742 701 646 556 540 690 790
Hoa Duyét 1140 1016 940 874 769 750 900 1050
Son Diém 1442 1267 1154 1048 907 1000 1150 1300
Linh Cdm 648 542 473 407 319 450 550 650
Bdng 2. Két qué phdn ky Ii cda cdc tram
Tram | LG s&m | LG chinh vu | LG mudn
Phuwong phap theo tan suét
Clra Rao 1/6-18/7 19/7 -17/9 18/9 - 31/10
Nghia Khanh 1/6 - 18/8 19/8 -31/10 1/11-15/11
Dlra 1/6 -20/7 21/7 - 26/10 27/10 - 20/11
Nam Dan 1/6 -20/7 21/7 - 6/11 7/11-30/11
Hoa Duyét 1/6-8/8 9/8-6/11 7/11-30/11
Phuong phap theo cap bdo dong I
Dlra 1/6 -20/7 21/7 - 26/10 27/10-20/11
Nam Dan 1/6 - 20/7 21/7 - 6/11 7/11-30/11
Hoa Duyét 1/6 - 8/8 9/8-6/11 7/11-30/11
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Hinh 3. Phén ky It mét sé tram thdy vén trén lwu vure Séng Ca
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Két qua phan tich cho thay, hai phwong phéap
cho két qua giéng nhau. Thoi ky 1T tai 3 tram
Dlra, Nam Dan, Hoa Duyét:

- Tai tram Dura: Thoi ky 10 sém 50 ngay, |G
chinh vu 98 ngay va [G mudn 25 ngay.

- Tai tram Nam Dan: Thaoi ky 1G sdm 50 ngay,
[T chinh vu 109 ngay va It mubn 24 ngay.

- Tai tram Hoa Duyét: Thoi ky [T sém 69 ngay,
[T chinh vu 90 ngay va |G mudn 24 ngay.

Tai 2 tram Clra Rao va Nghia Khanh hién
chua c6 cap bado dong 1 nén chi phan tich theo
phuong phap tan suét.

- Tai tram Clra Rao: Thoi ky 10 sém 48 ngay, |G
chinh vu 61 ngay va [ muon 44 ngay.

- Tai tram Nghia Khanh: Thoi ky 1G sém 79
ngay, IG chinh vu 74 ngay va [G mudn 15 ngay.

Nhu vay, cac thoi ky trong mua [T tai cac
tram thdy vin dai dién cho cac vung thé hién
nhu sau:

- Thoi ky 14 chinh vu cho vung thuong lwu
S6ng Ca (dai dién tram Clra Rao) sdm hon
khodng 3 ngay so vai trung luu Séng Ca (dai dién
tram DUra) va ha lwu S6ng Ca (dai dién tram Nam
ban).

- Thoi ky [T chinh vu cda S6ng Hiéu (dai dién
tram Nghta Khanh) dén mudn hon khoang 30
ngay va két thic sém hon 6 ngay so vdi Séng Ca.

- Thoi ky [T chinh vu trén Song Ngan Sau (dai
dién tram Hoa Duyét) dén mudn hon so vdi
Séng Ca 20 ngay va két thic giéng nhau.

Tlr viéc phan ky [T tai cidc tram thdy van, can
clr vao vij tri cda tirng hd trén lwu vie Séng Ca,
thoi ky van hanh cda cac hé duwoc dé xuat nhw
sau:

- H6 Ban V& thoi ky van hanh can clr theo
phan ky Il tram thdy van Clra Rao (Thoi ky I
s&m tir ngay 01 thang 6 dén ngay 18 thang 7, i
chinh vy tir ngay 19 thang 7 dén ngay 17 thang

9 va |t muén tir ngay 18 thang 9 dén ngay 31
thang 10).

- H6 Khe B& thoi ky van hanh cin c theo
phan ky It tram thdy vdn Dlra (Thoi ky [T sé&m tir
ngay 01 thang 6 dén ngay 20 thang 7, | chinh
vu tlr ngay 21 thang 7 dén ngay 26 thang 10 va
I8 mudn tir ngay 27 thang 10 dén ngay 20 thing
11).

- H6 Ban Mdng thoi ky van hanh can clr theo
phan ky IG tram thdy van Nghia Khanh (Thoi ky
I8 s&m tlr ngay 1 thang 6 dén ngay 18 thang 8, Il
chinh vu tir ngay 19 thang 8 dén ngay 31 thang
10 va |G mudn tir ngay 1 thang 11 dén ngay 15
thang 11).

- H6 Ngan Truoi thoi ky van hanh cdn clr theo
phan ky 1T tram thdy vdn Hoa Duyét (Thoi ky 1T
s&m tir ngay 1 thdng 6 dén ngay 8 thang 8, Ii
chinh vy tlr ngady 9 thang 8 dén ngay 6 thang
11 va I8 mudn tir ngay 7 thang 11 dén ngay 30
thang 11).

4. K&t luan

Van hanh hé théng ho chira véi muc dich cit
gidm [0 trén lwu vee S6ng Ca 13 bai todn phirc
tap. Viéc quy dinh th&i ky van hanh kiém soat I
Séng Ca trong quy trinh van hanh lién ho chira
d6i v&i cac hd nhu hién nay van chua dem lai
hiéu qua cét gidm 10 khi ma phan héa mua mua
[T trén cdc nhanh séng thudc lwu vye Séng Ca
khd rd gilta cac vung. Do vay, dé xuat thoi ky
van hanh cuta cac hd trén lwu vire S6ng Ca khac
nhau theo 3 thoi ky s& 1a co s& khoa hoc dé ng-
hién cru xac dinh su phdi hop gitra cac ho trong
cat giam 18, cho phép nghién ctru dé xac dinh
quy md cat gidm Iii cla tirng hd hodc cum hd,
d&i vai thoi ky 1T sdm va It mudn, ¢ thé dat ra
muc tiéu hé théng ho cat gidm triét dé Ii cho
ha du con I& chinh vu cac ho chi hd tro gidm i
cho ha du.

Lé&i cdm on: Qud trinh thuc hién 6 sw gidp d& cua Hoc Vién khoa hoc va Céng nghé, dé tai cdp B6 md sé

TNMT.2023.06.16. Cdc tdc giG xin trdn trong cdm on!
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Abstract: The Ca river basin is located in the North Central Coast climate. Therefore, the flood season in
the basin is differentiated among regions and have a tendency on later appearance with a shorter duration
from North to South. The paper has applied the classification and divergence method of floods at typical
hydrological stations including Cua Rao, Nghia Khanh, Dua, Nam Dan, and Hoa Duyet to identify different
flood periods including early floods, main floods, and late floods. This is the proposed basis for the operation
mechanism of reservoirs in the Ca River basin in the reduction of downstream floods. As a result, Cua Rao
station has an early flood period of 48 days, main flood period of 61 days, and late flood period of 44 days.
Nghia Khanh station has an early flood period of 79 days, main flood period of 74 days, and late flood period
of 15 days. Dua station has an early flood period of 50 days, main flood period of 98 days, and late flood
period of 25 days. Nam Dan station has an early flood period of 50 days, main flood period of 109 days, and
late flood period of 24 days. Hoa Duyet station has an early flood period of 69 days, main flood period of 90
days, and late flood period of 24 days.

Keywords: Ca River basin, flood period, divergence.
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