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DANH GIA DAC DIEM HINH THANH LO PHUC VU PHONG CHONG
LU CUA CACHO CHUA TREN LUU VUC SONG CA

TRAN PUC THIEN, LUU THI HONG LINH

Vién Khoa hoc Tai nguyén nudc,

Hoc vién Khoa hoc va Cong nghé

LE VAN QUY

Vién Khoa hoc Khi tugng Thily vin va Bién d6i khi hdu

Tom tat:

Luu vuc song (LVS) Ca dang thuong xuyén phai doi
mdt v6i tinh trang ngdp lut nghiém trong nhu vung
Bich Hao, Chin Nam, Phuong Dién, Phuong My... anh
hudng khong nho dén doi séng va phat trién kinh t€
ctia nguoi dan dia phuong viung ha du song Ca. Do do,
viéc danh gia ddc diém hinh thanh 1a, nhiing tic dong
clia cac yéu té anh hudng dén su hinh thanh va phat
trién ctia la nhu lugng mua, thé nhudng, do déc, 16p
pht, thodt nudc, cing nhu kha nang déng gép hinh
thanh 1a trén LVS Ca la can thiét, ddc biét 1a trong viéc
van hanh phong chéng i ctia hé thong ho chua trén cac
nhanh song. Bai bao st dung phuong phéap théng ké,
phan tich mot cach hé thong tii cac s6 liéu vé mua, luu
lugng va muc nude cta cac tram do dac dé phan tich
ddc diém hinh thanh 1a trén LVS Ca. Qua viéc phan tich
da xac dinh dugc 5 hinh thé thoi tiét cht yéu gay 1 16n
trén song Ca bao gom: (1) Bao hodc ap thap nhiét déi;
(2) Bao két hgp Khong khi lanh; (3) Bao két hgp véi ap
thap nhiét déi; (4) Dai hoéi tu nhiét déi két hgp véi déi
gié Dong - Dong Nam; (5) Su két hgp ctia 1udi ap cao
lanh luc dia, ranh ap thap véi viing ap thap co truc qua
Nam Trung bd. Cling v6i do, két qua nghién ctiu phan
bd mua, dic diém phén phdi luu lugng va danh gid su
léch pha ctia I trén cac song thudc LVS Ca cho thay la
16n nhéit ndm & cac sdng thudc song Ca xudt hién nhu
sau: Thugng ngudn séong Ca thuong vao thang 8; song
Hiéu thuong vao thang 9; song La thuong vao thang 10.
La 16n & vung trung luu séng Ca thudng dong pha véi
la song Hiéu.

Tu khoéa: LVS Cd, dic diém hinh thanh lii.

Nhan bai: 4/3/2023; Stia chita: 27/3/2023;
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1. Datvan dé

Trong nhiing ndm gin day, ld lut § mién Trung néi
chung va trén LVS Ca noi riéng dang ngay cang trd 1én
nghiém trong, gay thiét hai vé ngudi va ctia nhiéu hon so
voi trude day. Hé qua la LVS Ca dang thuong xuyén phai
do6i mat véi tinh trang ngap lut nghiém trong nhu viing

Assessing flooding features for reservoir
flood prevention in Ca River

Abstract:

The Ca River basin, encompassing areas such as Bich
Hao, Chin Nam, Phuong Dien, and Phuong My, is fre-
quently affected by severe flooding. This has a signifi-
cant impact on the lives and economic development of
local residents in the downstream area of the Ca River.
Therefore, it is necessary to evaluate the characteristics of
flood formation and the factors influencing flood forma-
tion and development, including rainfall, soil type, slope,
land cover, and drainage capacity. This evaluation is par-
ticularly important for the operation of the flood control
system of reservoirs along the river branches. This article
utilizes statistical methods and systematic data analysis of
rainfall, water flow, and water levels from measurement
stations to analyze the flood formation characteristics
in the Ca River basin. Based on this analysis, the article
identifies five main weather patterns that contribute to
large floods in the Ca River: (1) tropical storms or tropi-
cal depressions, (2) a combination of tropical storms and
cold air, (3) a combination of tropical storms and tropical
depressions, (4) the convergence of tropical air with the
East-Southeast monsoon, and (5) the combination of cold
continental air mass, low-pressure troughs, and low-pres-
sure zones passing through the Central-Southern region.
Furthermore, the study also analyzes the distribution of
rainfall, the characteristics of water flow distribution, and
the phase shift of floods in the rivers within the Ca River
basin. The results indicate that the largest floods in the
rivers of the Ca River basin typically occur as follows: up-
stream of the Ca River in August, the Hieu River in Sep-
tember, and the La River in October. Additionally, large
floods in the middle course of the Ca River often coincide
with floods in the Hieu River.

Keywords: Ca river basin, characteristics of flood
formation.

JEL Classifications: Q54, Q51.

Bich Hao, Chin Nam, Phuong Dién, Phuong My... anh
hudng khong nho dén doi song va phat trién kinh t€ ctia
ngudi dan dia phuong viing ha du song Ca.

La trén s6ng Ca dugc hinh thanh tii nhiéu nhan t6
khac nhau, bao gom céc nhén t6 ty nhién nhu diéu kién
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khi tugng, thoi tiét, dia hinh, dia chat, thd nhudng, thuc
vat, song ngoi,... va cac diéu kién do tdc dong ctia con
ngudi nhu khai thac riing, phat trién néng nghiép, cong
trinh thuy loi, thay dién, giao thong... Tuy nhién, c6 thé
chia thanh 3 nhém nhén t6 cht yéu gom: (1) Nhém nhan
t6 do yéu t6 khi tugng, cht yéu la hinh thé thoi tiét gay
mua I6n; (2) Nhém nhan t6 diéu kién mat dém LVS, chu
yéula dia hinh, tham pht, mang Iuéi séng ngoi; (3) Nhom
nhén t6 do cac hoat dong kinh té - xa hoi ctia con ngusi
nhu ha ting giao thong, thuy loi, st dung dat va bién déi
khi hau (90% do con ngudi, 10% la do thién nhién). Bai
bao sé sti dung phuong phép phan tich thong ké dé danh
gia ddc diém hinh thanh la phuc vu phong chong la ctia
cac ho chtia trén LVS Ca.

2. b oi tugng va phuong phap nghién ciiu

2.1. Déi tugng nghién ciiu

LVS Ca la hé thong song I6n nhit & viing Bic Trung
bo véi dién tich luu vuc 27.200 km?, trong d6 9.470 km? &
thugng luu (chiém 34,8%) nam trong lanh thé Lao, 17.730
km? (65,2%) & trung va ha luu ndm trong phan 16n dia
phan 2 tinh Nghé An va Ha Tinh va mét phan nho thugc
huyén Nhu Xuén ctia tinh Thanh Héa [1].

Dé danh gia dic di€ém hinh thanh la trén LVS Ca,
nghién ctiu st dung s6 liéu quan tric luu lugng muc nuée
giai doan ti nam 1975-2021 tai Clia Rao, Nghia Khanh,
Dtia, Nam Pan, Hoa Duyét, s6 liéu mua tai cac tram Quy

(M.

A re ikdey

A Hinh 1. Bdn dé pham vi LVS Cd

Chau, Tuong Duong, D6 Luong, Vinh va Huong Khé
(Nguon: Dé tai KH&CN cap Bo TNMT.2023.06.16).

2.2. Phuong phadp nghién ciiu
Trong nghién ctiu nay st dung phuong phap thong
ke, phan tich mot cach hé thong tii cac s6 liéu vé mua, luu
lugng va muc nudc cua cac tram do dac gom: Ctia Rao,
Nghia Khanh, Dtia, Nam Pan, Hoa Duyét, Quy Chau,
Tuong Duong, D6 Luong, Vinh va Huong Khé nham tién
hanh phan tich dic diém hinh thanh la trén LVS Ca.

3. Két qua nghién ciu

3.1. Hinh thé thoi tiét gay mua lii I6n

Hinh thé thoi tiét gdy mua la 16n trén khu vuc Bac
Trung bg, trong d6 c6 LVS Ca ngay cang phtic tap hon
[3]. Trén co s6 nghién ctiu va phan tich nguyén nhan cac
tran 1 16n da xdy ra trén LVS Ca, cong trinh c¢6 thé chia
thanh nhiing dang hinh thé thoi tiét cht yéu gay mua la
16n trén LVS nhu Bang 1.

Qua viéc phan tich da xdc dinh dugc 5 hinh thé thoi
tiét chu yéu gay 1 16n trén song Ca bao gom: Bao hodc ap
thap nhiét d6i, bao két hgp khong khi lanh, bao két hgp
v6i ap thdp nhiét d6i, dai hoi tu nhiét d6i két hgp véi doi
gi6 Pong - Pong Nam va sy két hgp ctia [udi ap cao lanh
luc dia, ranh 4p thap véi viing ap thap cé truc qua Nam
Trung bo.

3.2. Phan bé mua gay lii trén luu vuc

Mua la nhan t6 chinh gay ra la lut trén LVS Ca noi
chung va mién ha du néi riéng [2,6]. Can cti vao dac di€ém
dia hinh va su phan b6 mua theo khdng gian, phan chia
LVS ca thanh 5 ving nhu sau: Tram Thach Gidm trén
song Ca dai dién cho vung thugng song Ca véi ho thay
dién Ban Vé va song Nam Mo; tram Nghia Khanh dai
dién cho song Hiéu v6i ho chiia Ban Mong; tram Dtia dai
dién cho vung trung luu séng Cé; tram Nam Dan nam &
ha Iuu s6ng Ca; tram Hoa Duyét trén song Ngan Sau véi
hé chiia Ngan Truoi. Theo s6 liéu quan trac trén LVS C3,
tti nam 1960 - 2021 & ha luu song Ca xuat hién gan 80 tran
muia la.

Két qua cho thdy, mua mua trén LVS Ca kéo dai tu
thang 5 dén thang 11. Tai LVS Hiéu (Quy Chéu) xudt hién

Bang 1. Hinh thé thoi tiét chia yéu giy mua li 16n trén séng Ca

TT | Hinh thé thoi tiét | Tranla Pic diém thoi tiét bic diém la
1 | Bédo hodc dp thidp | Thang |- Bao chonglén bao lién tuc. | - Li lich st trén song Ca
nhiét déi 9/1978 | + 15/IX, bdo s6 7 + X, mex = 788 mm/ngay tai D6 Luong.
(B/ATND) + 20/IX, bao s6 8 + X, o= 754 mm tai Nghia Khanh va 1.649 mm tai D6 Luong.
+26/IX, bio s6 9 + Xmgmax = 222 mm/ngay tai Son Diém;
Mua I6n trén LVS Hiéu, |+ TaiDliaQ, =10200m/s; I =57 cm/gio
trung luu song Ca, song |+ Tai Yén Thugng Q_ = 13.000 m*/s; 1= 65 cm/gic
Ngan Pho + Tai Son Diém, Q__ = 3.700 m3/s; L. = 94 cm/gio
Thing |- ATND L ddc biét 16n xay ra trén séng La:
8/2007 | Tu 01+08/VIII + Tai Chu L& X g = 393 mm/ngay; [ =206 cm/gi¢
Mua I6n trén song Ngan|+X, =297 mm/ngay tai Linh Cam
Sau, Ngan Pho +Tai Hoa Duyét: I =207 cm/gi; Q= 3.520 m’/s
+ Tai Son Diém: [ =152 cm/gio
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TT | Hinh thé thoi tiét | Tranla Pic diém thoi tiét bic diém la
2 | Baokéthgp Khong | Thang |- Bao s6 7 suy yéu gdp KKL | - Li16n xdy ra & trung luu song Ca, song Hiéu. Li 16n thi 2 sau
khilanh 10/1988 | tang cudng ngay 12+13/X | lalich st 1978:
(B+KKL) gay mua ld 16n +Tai Dtia: Q= 8.840 m*/s
+Yén Thugng: Q, =7.230 m*/s
+ Nghia Khdnh: Q__=4.440 m’/s
3 Bio két hgp v6i| Thing | ATND manh dén thanh bao | - Mua l6n véi ugng mua trdn nhiéu noi vugt 1.000 mm: Hoa Duyét
ATND 9/1996 | s6 6 ngay 14+22/IX 1.180 mm; D6 Luong: 1.064 mm; Son Diém 1.007 mm; Nam Dan 812
(B+ATND) mm; Con Cudng: 720 mm; Tay Hiéu 637 mm
- Tai Dtia > BDIII 40 cm; D6 Luong > BPIII 1a 17 cm; Nam Pan
> BDIII 40 cm; Linh Cadm > BDIII 13 cm; Chu 1€ > BDIII 3 cm.
4 | DaiHTND kéthgp | Thang | Tl 18+22/IX, anh hudng cua | - Mua l6n dién rong, lugng mua tran 16n: Son Diém 753 mm;
voi d6i gié Pong- | 9/2002 | Dai HTND ¢6 tryc di qua | Chu Lé 625 mm; Huong Khé 582 mm; Yén Thugng 476 mm.
DN Trung trung bd két hop véi | - L lich st, 1o quét xay ra trén song La
(HTND+G) gi6 D-DN. +TaiSonDiem I =162 cm/gid, Q _ = 5200 m?s.
+ Tai Hoa Duyét [ =60 cm/gio, Q= 2.770 m’/s
5 Sukéthop ctialugi | Thing |- Tu 14-19/X do su két hop | - Mua 16n véi lugng mua tran nhiéu noi trén 1.000 mm: Ha Tinh
ap cao lanh lyc dia, | 10/2010 | lugidp cao lanh luc dia, ranh | 1.225 mm; Hoa Duyét 1.056 mm; Chu Lé 1.092 mm; Huong Khé
ranh 4p thdp véi ap thdp v6i ving ép thip c6 | 978 mm; X, =548 mm (Chu Lé); 502 mm (Hoa Duyét). Trén
vung 4p thidp co truc qua NTB nang truc 1én | song La xay ra li lich stt méi:
truc qua NTB phia Bic + Tai Chu L& It 16n > BD III 1a 306 cm, vuot 1 1960 43 cm, I
(KKL + céc hinh =53 cm/gio;
thé thoi tiét khac) + Tai Hoa Duyét la 16n > BDIII 233 cm, vugt 1a 1960 1a 9 cm,
Lo = 53 cm/gid.
Thang |- Do anh hudng ctia hoan | - Mua I6n tai thugng ngudn song Ca gay ra li lich sii méi trén
6/2011 | luu bdo s6 2; ctia ranh Ap | song Nam M9. Chu yéu do mua 16n & thugng ngudn phia Lao, &
thép 6 truc Tay Bic - Pong | Viét Nam tai Mudng Xén: X = 124 mm/ngay, 1d kép 2 dinh:
Nam, két hgp véi ria tiy nam | Dinh 1 véi H  =14549m> 1a 2005 1a 3,34 m.
cua Ap cao can nhiét d&i + DPinh 2 véi H_ =14122m< 14 2005 12 0,93 m.

sém va két thuc sém: Tt thang 5 dén thang 10, thang mua
16n nhat vao thang 8 va thang 9; tai viing ha, trung luu
song Ca va song La két thic mudn hon: Tu thang 5 dén
thang 11, thang mua 16n nhat vao thang 9 va thang 10;
riéng vung thugng nguon song Ca tap trung ti thang 7
dén thang 10, thang mua 16n nhét vao thang 8 va thang 9.

Theo s6 liéu thong ké cho théy, trong 10 tran la giy
ngap 16n nhat cho ha du thi thi tu ving mua 16n dén nho
gay ngap ha du song Ca dugc sap xép nhu sau: Ving song
La, viing trung ha luu song Ca, viing song Hiéu, thugng
song Ca. Hai viing song La va trung ha Iuu song Ca c6 tinh
quyét dinh dén su ngép lut ha du song Ca. Nhiing tran la
gay ngap 16n cho vung ha du séng Ca thudng xuat hién
vao thang 9 va 10 (8/10 tran)

Tl cac tran mua gy la trén song Ca, nhan thiy tam
mua tap trung & trung, ha luu séng Ca hodc song La. Tran
mua gay It nam thang 9/1978 va thang 9/1988 c6 tong
lugng mua rat 16n va tp trung ca trung, ha luu song Ca
va song La.

3.3. Déc diém lii

3.3.1. Phan phéi luu lugng trong mua
Mua l& song Ca thuong xay ra ti thang 8 dén 11
do hoat dong ctia cac hinh thé thoi tiét gy mua 16n.
La tiéu man c6 thé xudt hién khodng cudi thang 5, dau
thang 6 [4,5].

Do anh huéng manh mé cta dia hinh, thoi gian bat
dau, két thic mua 1t va thoi gian xuét hién 1i16n trén dong
chinh séng Ca va cac song nhanh thudng khac nhau [1].
Phén phdi luu Iugng trung binh thang nhiéu nam tai cac
tram thity vin dai dién cho cac LVS thé hién tai Hinh 2.

- Trén dong chinh s6ng Ca muia & bat dau tii thang 7
va két thuc vao dau thang 11 & thugng luu, két thuc vao
cudi thang 11 & trung va ha luu. Li1 16n nhét thuong xuét
hién vao thang 8 & thugng luu; thang 9, 10 & trung luu va
ha luu.

- Song Hiéu mua la bat dau tu thang 8, két thic vao
dau thang 11. L1 16n nhat thudng xudt hién vao thang 9.

- Song La mua 1t bat dau tu dau thang 9, két thic vao
cudi thang 11, c6 thé két thic mudn vao dau thang 12. La
16n nhat thuong xuét hién vao thang 10.

- Thugng ngudn song Ca mua I bat dau tit ddu thang
7,két thuc vao dau thang 10. L 16n nhat thuong xuat hién
vao thang 8; Ha luu song Ca mua la bat d4u tit dau thang
8, két thuc vao cudi thang 10. La 16n nhat thudng xuat
hién vao thang 9.

3.3.2. Suléch pha ctia lii 6 cdc song

Thong ké tan sudt xudt hién nhiing tran 1a l6n nhat &
cac thang tai Bang 3, nhén thdy trong hon 60 nam tré lai
day cho ta thdy, c6 44 ndm thoi gian xudt hién muc nudc
1 16n nhat tai Nam DPan va Chg Trang trung nhau (dat
tan sudt xap xi 77%), c6 41 nam thoi gian xuit hién muc
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Bang 3. Ty 1é xudt hién dinh la theo cic thang trong nim
tai mot s6 tram thuy vin dai biéu trén LVS Ca (%)

a TT| Tram | Soéng | 5 | 6 7 8 9 10 | 11
o | 1 1 [{Muong [Nam |3,8]38|151 472|264 3,8
' Xén Md
I | 2 | Nghia Hiéu 9,5 | 17,5 (39,7 | 28,6 | 4,8
i Khénh
| | [ ‘ ‘ \ i 3 |Dtia Ca 1,6 | 7,9 | 20,6 | 39,7 | 28,6 | 1,6
I||J|l=I|.I|i|liii“]||i| I | = 19] 56 | 74 389|407 56
SR Thugng
A Hinh 2. Phan phdi luu lugng trung binh tai cdc tram thity ° g:nm a L7183 | 1671400283150
van trén song Cd (%) 6 |Chg Ca 18] 1,8 | 140 | 42,1333 |70
Bang 2. Thong ké 10 tran mua, lii 16n trén song Ca Trang :
T ThéPg Xtb (mm) 9 SD(izm I;}%gn 4,3 6,5 | 50,0 | 30,4 | 8,7
;ilil:l: LVS Thugng | Song | Trung | Song 8 |Hoa Ngan 2,1 | 6,3 39,6 47,9 |42
i Ca Iuu song La luu Hiéu Duyét Sau
Ca song 7 | Linh La L8[ 1,8 1,8 | 7,1 |32,1]482 |71
Ca Cam
1 10/1971 | 2743 427,5 338,8 210,0 | 252,3
2 | 08/1979 | 259,9 369,6 455,0 179,3 195,8 4, Két luén
; EZ T e N TR T aE Pic diém hinh thanh 14 trén LVS Ci chi yéu la do
- . . - . mua l6n dién rong quyét dinh, cung véi dé két hop véi
> | 0971996 | 2791 | 3667 | 5464 | 1428 | 2571 dac diém dia hinh dan dén viéc phin b6 mua khong
6 | 10/2010 | 4005 | 4738 | 927.1 | 2253 | 2812 | gg Tuy tting ddc diém hinh thé thoi tiét, phan b6 mua
7 | 1071983 | 3019 | 3752 | 6139 | 1594 | 2640 | tren |yu vyc dan dén dong chay i trén céc tidu luu vuc
8 |09/2002 | 3172 | 3845 | 6649 | 2015 | 2347 | ¢4 nhiing dong gop khéc nhau trén LVS Ci. Tuy nhién,
9 | 10/1988 | 673,1 | 8946 | 9084 | 6238 | 5107 | quaphan tichli trén LVS Ca cing c6 mét s6 cic dic tinh
10 | 09/1978 | 8142 | 14344 | 11967 | 5351 | 6462 | chung nhu: Lii16n nhét trong ndm & vung ha du thuong

nudc 1t 16n nhat tai Linh Cam va Chg Trang trung nhau
(dat tan sudt xap xi 73%) va c6 32 ndm thoi gian xuét hién
muc nudc li 16n nhit tai Linh Cam, Nam Dan va Chg
Trang trung nhau (dat tan sudt xap xi 57%). Cac tran la c6
dinh 1t 16n tai Chg Trang déu c6 sy dong pha & séng La
va dong chinh song Ca.

Qua két qua tinh toan cho thdy, thoi gian xudt hién
dinh I@1 tai cac s6ng: Li1 16n & ha Iuu song Ca thudng xuat
hién vao thang 9 hodc 10 véi tan sudt kha gin nhau. La
16n nhét ndm & cac song thudc song Ca xuét hién nhu
sau: thugng ngudn song Ca (Nam Mo va Nam Non)
thuong vao thang 8; song Hiéu thudng vao thang 9; song
La thuong vao thang 10. L1 16n & vung trung luu séong Ca
thuong dong pha véi I song Hiéu.

TAI LIEU THAM KHAO

1. Hoang Minh Tuyén (2004-2006), Dé tai cdp By “Nghién ciiu
xdy dung khung hé trg ra quyét dinh trong qudn 1y tai nguyén
nudc LVS Cad”.

2. Nguyén Thanh Son, Trdn Ngoc Anh, Ding Dinh Khd, Nguyén
Xudn Tién, Lé Viét Thin (2014), Thit nghiém ddnh gid tdc dong
ciia Bién d6i khi hdu dén ngdp lut khu viic ha luu soéng Lam, Tap
chi Khi tugng Thity vin s6 645, tr. 13 - 20.

3. Tdang Vin An, Nguyén Viét Lanh (2019), Nghién ciiu xdc dinh
nhiing hinh thé thoi tiét gdy mua I6n trén dia ban tinh Nghé

76 | Chuyén dé 1, ndm 2023

xudt hién mudn hon so véi dinh 1t ndm & thugng ngudén
khoang mdt thang; Cang vé ha du long séng dugc mo
rong, nudc 1a bi diéu tiét manh, do anh hudng cta thuy
triéu nén thoi gian duy tri dinh 1a kéo dai, thoi gian nudc
rat cham, thdi gian duy tri muc nude 1t & muc nudce cao
lau hon anh hudng t6i viéc bao vé dé va san xudt nong
nghiép. Nghién ctiu mdi chi diing & viéc xem xét dén hinh
thé thoi tiét, lugng mua, ma chua xem xét dén yéu t6 nhu
th6 nhudng, tham phu, hoat dong kinh t€ - xa hoi va bién
d6i khi hau d€ giap lam r6 thém dic diém hinh thanh la
phuc vu phong chong lii ctia cac ho chita trén LVS Ca.
Loi cam on: Qua trinh thuc hién c6 su gitp do cua
Hoc Vién khoa hoc va Céng nghé¢, dé tai cap bo ma s
TNMT.2023.06.16. Cac tac gia xin tran trong cam on'm

An, Tap chi Khoa hoc Cong nghé tinh Nghé An, S6 1/2019.

4. Thu tuéng Chinh phi (2021), Quyét dinh s6 18/2021/QD-
TTg Ngay 22 thdang 4 ndm 2021 ban hanh Quy dinh vé du
bdo, cdnh bdo, truyén tin thién tai va cdp do rii ro thién tai.

5. Thi tuéng Chinh phii (2019), Quyét dinh s6 1605/QD-TTg
Ngay 13 thang 11 ndm 2019 Ve viéc ban hanh Quy trinh vin
hanh lién ho chita trén LVS Cd.

6. Trdn Duy Kiéu, Lé Dinh Thanh (2011), Nghién ciiu ddu hiéu
It I6n va phan vung khd ndng gay lii I6n trén LVS Lam, Tap
chi Khoa hoc Thiyy lgi va Moi trudng, .S6 34, thdng 9.



