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STUDY ON THE ROLE OF THE BANKFULL DISCHARGE
IN SHAPING THE MORPHOLOGY OF MEKONG RIVERS
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Tém tdt: Luu lwong ngang bai rat quan trong doi véi sw hinh thanh hinh thai, thiy déng luc cia
séng dong bang Vi noi ddy luén thay doi kich thuéc, hinh dang d@é dat dén trang thai can bang ing véi
mét luu heong nhdt dinh. Tuy nhién, trong thuc té, rat khé dé xdce dink lwu lirong ngang béi, ddac biét
cac sdng chiu anh hwong trieu. Bai bao nghién cizu xdc dinh gia tri huu lirong ngang bai disa trén céc
diz ligu thyee do, va moi quan hé giiza dic trung hinh hoc va heu leong ngang bai cia cac sdng thugc ha
leu séng Mé Kong. Két qua nghién cizu cho thdy, chiéu réng, dé sau, dién tich mat cdt ngang, vdn toc
dong chay cua c&c séng c6 quan hé ti 1é bac 1/x véi lwu lirong ngang bai va pha hep véi Iy thuyét ché
do cua Lacey.

Tir khéa: Luu lwong ngang béi, séng dong bang, ly thuyét ché dg.

Ma phén logi: 11.2

Abstract: Bankfull discharge is identified as an important factor for studying morphology and
hydrodynamic of alluvial rives. Since the rivers always change to get the balance accommodating a
certain discharge. In practice, however, it is difficult to determine bankfull discharge and its
hydrological properties accurately in alluvial deltas, particularly, in the tidal rivers such as rives in the
lower Mekong. Base on the measured data, this paper computes bankfull discharge and derives the
empirical relationship between geometrical characteristics and bankfull discharge of some rivers in the
lower Mekong. The results show that bankfull width, bankfull depth, cross-sectional area of water, the
velocity of rivers is a 1/x power function of bankfull discharge, which is in agreement with Lacey’s
regime theory.
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1. Giéi thigu

Hinh dang mit cit ngang cua séng dong
bang duogc xac dinh boi sy twong tac gitra luu
luong dong chay, tai bun cat, kich thudc hat
bun cat, @ nham, van téc dong chay va do
déc. Trong do, Iuu lwong dong chay, tai bun
cat 1a nhitng bién doc 1ap, con lai 1a nhiing
bién phuy thudc. Diéu d6 c6 nghia rang, chiéu
rong va chiéu su cua mot song dong bang
duoc xac dinh chu yéu do tai bun cat va luu

ra nhitng cach tiép can, phuong phép xac dinh
dua trén nhiing ving song dong bang khac
nhau. Cho dén nay, chua c6 nghién ciru chi tiét
vé luu lwong ngang bai va méi quan hé gita
luu lugng ngang béi véi dac trung hinh hoc
cac séng ¢ ha luu song Mé Kong. Dya trén ly
thuyét ché do cua Lacey [2] két hop véi cac sb
liéu do dac tai 9 tram & ha luu séng Mé Kong
qua hai giai doan 1999 — 2001 va 2009 — 2011,
bai bao xac dinh gia tri luu lugng ngang bai va

lugng dong chay.

Williams [1] dinh nghia rang luu luong
ngang bai tai mat cit ngang song 1a luu luong
ma tai d6 dong chay lap day song, dén dinh bo
va danh diu giai doan bat dau ngap li. Chinh
Vi 18 d6, luu luong ngang bai dong vai tro rat
quan trong d6i v&i hinh thai séng dong
bang.Nghién ctu vé luu lugng ngang bai dugc
thuc hién nhiéu trén thé gioi. M4i tac gia dua

xay dung codng thirc vé mdi quan hé giira hinh
thai séng vai Iuu lugng ngang bai ap dung cho
khu vyuc ha luu song Mé Kong.

2. Co sé ly thuyét

Nghién ctru dau tién trong viéc xac dinh
hinh dang cua song duoc R. G. Kennedy [3]
thuc hién & An Do vao nam 1895. Téc gia cho
rang, dieu kién d€ mot con song on dinh khi:

V = 0,84 D064 (1)
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Vi
V: Van tbc trung binh caa dong chay:;
D: B¢ sau cua song.

Sau do, Lacey da phat trién 1y thuyét ché
do hién dai, c()’ng bo vao nhitng nam 1929 va
1933. Théng so h‘mh hoc’sﬁng va dac tinh cua
song trong ly thuyét ché do dugc Lacey thé
hién qua ba cbng thac sau:

P =2,67 Q' 2
R =0,4725 (Q/f)” 3)
Hoic: V = 1,151 (fR)Y2 4)
S = 0,000547(f3/QY6) (5)
Trong do:
P: Chu vi uot;

Q: Luu lugng dong chay;

R: Ban kinh thuy luc;

f: Hé sb phu sa;

S: Po dbc mit nudc.

Nghién ctru cua Inglis [5] da chang minh

c() mot giétri luu Iugng ma ¢ dé, dieu kiénqcén
bang la gan nhat va khuynh huéng thay doi la
it nhat goi 1a luu Iuwgng chu dao (dominant
discharge). Thuc té cho thay cac con séng sau

mét thoi gian nhit dinh s& tu diéu chinh dé
thay doi hinh dang nham dat trang thai can
bang mai tng véi mot luu lugng xac dinh.

Qua trinh bién d6i long dan séng hoan
toan 13 co hoc va cac yéu té quyét dinh dén
viéc thay ddi hinh dang séng phai ton tai du
thoi gian dé viéc diéu chinh dién ra va dat do
6n dinh. Luu luong xac dinh hinh thai song
phai xay ra thuong xuyén du dé cho con séng
dat dén trang thai ché d6. Theo Marshall
Nixon [4], luu lugng ngang bai 1a luu luong
I6n nhat tng véi muc nude li ngang bai
nhung khéng gy tran nudc vao ving dong
bang ngap li. Vi vay viéc xac dinh dung gia
trj luu lwong ngang bai rit quan trong.

3. Méi quan hé giira lvu lweng ngang
béi va hinh thai cac nhanh song thugc ha
luu song Mé Kong

Khu vuc nghién ctu la chin nhanh séng
thugc ha luu séng Mé Kong tir Kratie dén My
Thuan (hinh 1). Céc sé liéu thuy van dugc do
trong hai giai doan tir 1999 — 2001 va 2009 —
2011. Biéu db tan sut vé luu lugng trong hai
giai doan nay duoc thé hién & hinh 3 va 4 cho
thdy gia tri tan suét xac dinh gia tri luu luong
ngang béi la 1%.
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Hinh 1. Ban do céc song thugc ha heu séng Mé Kong.
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PUGNG TAN SUAT LUU LUONG TAI CAC SONG THUOC HA LUU SONG ME CONG TU 1999 -2001
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Hinh 2. Duwong tan suat leu lwong tai cac sdng thugc ha luu séng Mé Kong ter 1999 den 2001.
PUONG TAN SUAT LUU LUONG TAI CAC SONG THUOC HA LUU SONG ME CONG TU' 2008 -2011
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Hinh 3. Puwong tan sudt lwu heong tai cac sdng thuge ha luu séng Mé Kong tir 2009 — 2011.
Bdng 1. Gia tri cac thong sé hinh dang tai liu lwong ngang bai cia cac song ha heu séng Mé Kong.

, W D A Y
T Tram Qbf (102m?/s) m) m) () (mis)
1 Chau boc 210 485 17,38 8603 2,44
2 Tan Chau 110 576 37,46 21577 0,51
3 M$ Thuan 630 1468 22 32296 1,95
4 Vam Nao 570 980 13,8 13524 4,21
5 Kom pong Cham 320 1800 38,34 69012 0,46
6 Kratie 550 1400 21,9 30660 1,79
7 NeakLong 260 830 23,8 19754 1,32
8 Pakse 440 1400 20,25 28350 1,55
9 PnomPenh (Bassac) 60 1600 21,3 34080 0,18
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Tan suat lvu lweng ngang bai Qbf mot sd song
thudc ha lwu séng Mé Cong

duP6c | My Thuan NeakLonJ
hvam Nao Tan Chau

Kratie Paksge

KompongCham
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*

Hinh 4. Tan sudt luwu hrong ngang bi tai mét sé nhanh ¢ ha heu song Mé Kong.

Hinh 4 cho thay c6 mot s6 diém phan tan
nhung cac song thudc ha Iuu song Mé Kong
c6 cing tan suat (1%) va doc lap nhau vé gia
tri Iuu luwong ngang béi.

Theo ly thuyét cua Lacey, luu lwong va
tai bun cat 1a hai bién doc l1ap thuc su anh
huong dén hinh dang sdng. Néu tai bun cat
trén song nho, luu luong tré nén chiém uu thé
trong viéc xac dinh kich thudc song, khi do
chiéu rong mat nuée va do sau trung binh
(hinh 5) duoc xéac dinh nhu sau:

W = aQy? (6)
D = cQu™ 7)

Suy ra luu toc dong: V = kQu® véi a, b,

k 12 hang sd.

Topographic floodplain
Hydrologic floodplain

Bankfull width
(W)

Dua trén cac sb lieu vé& chiéu rong mat
nudce ngang bai, chiéu sau trung binh, dién tich
mat cat u6t, van téc trung binh caa dong chay
g véi lvu lwong ngang bai tir nhidu con séng
thudc ha Iuu song Mé Kong (bang 1) duoc xac
dinh théng qua phan tich hdi qui va thé hién
trong cac d6 thi hinh 6, 7, 8, va 9. Qua do6 cho
thiy sy phén tan cac diém lién quan dén chiéu
rong it hon so véi cac diém lién quan dén do
sau va van tdc. Diéu nay c6 nghia 13 cac con
séng tu diéu chinh chiéu rong so véi diéu
chinh d6 sau va van téc. Va do do, diéu chinh
dd ddc dién ra cham hon.

Hinh 5. Hinh danh minh hea mdt cdt ngang séng trong cong thi:c Lacey.



126

Journal of Transportation Science and Technology, Vol 40+41, May 2021

Biéu d0 quan hé Qy;- W

2000

A
A

1500 “4
E /
< 1000 A
B / W= 6'0 Qllify2

500 A

0 t t t T T T |

0 10000 20000 30000 40000 50000 60000 70000
Qu (/s )

Hinh 6. ¢ th; biéu dién quan hé Qur va W.
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Hinh 7. Do th; biéu dién quan hé Qs va D.
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Hinh 9. Bé th; biéu dién quan hé Qi va V.
Bdng 2. So sanh két qua cua nghién cizu thuc nghiém vdi Iy thuyét ché dg Lacey.

Cic dic trung Két qua nghién ciu thwc nghiém Ly thuyét ché dé cua Lacey
W 6,0 Qu'? 2,67 Qu'?
D 0,6 Qu'?® 1,42 Qut?
A 3'6 Qbe/G 3,8 Qbe/G
v 0,25 QY6 0,516 f 53/QY 6
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4. Két luan va khuyén nghi

Nhu vay, cac con séng thudc ha Iuu song
Mé Kéng s& duy tri trang thai 6n dinh hay
trang thai ché d6 néu cac phwong trinh sau
thoa man: W = 6,0 Qui’?; D = 0,6 Quf'/3; A =
3,6 Qur®®; va Vv = 0,25 Qui/S.

Céac cong thirc dugc xay dung phu hop
véi ly thuyét ché d6 cua Lacey (bang 2) vé bac
clia phuong trinh quan hé. Do chua xét dén
yéu t6 quan trong trong cac con song dong
bang 13 luu lwgng bun cét, nén d6 tin cay chua
cao. Can phat trién nghién ctru vé mdi quan hé
gitra hinh thai song va luu lugng ngang bai cé
xét dén cac yéu té bun catQ
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