QUAN TRAC VA MO PHONG SU THAY D8I HINH THAI HOC
CUA SONG TRONG THOI POAN NGAN

NGUYEN TRUNG VIET, NGUYEN CHIEN, NGUYEN PHUONG MAU
Khoa Cong trinh, Truwong Pai hoc Thuy loi

HITOSHI TANAKA

Khoa Xdy dung ddn dung, Pai hoc Téng hop Tohoku, Nhdt Ban

Tém tit: Dién bién hinh théi cika séng vira va nhé thuong xay ra nhanh va thieong xuyén hon so
VOi cac séng I6m. So di ¢é diéu nay la do suw thay doi ré rét ciia heu heong nwée tir thwong heu va heu
leong triéu tir phia bién giita cdc séng I6n va nhé, mdc di cdc lyc séng tiwong Lfng phdn nao kha
twong tw. Viéc quan 1y cita séng logi vira va nhé luén doi héi cong tac quan trdc véi tan sudt
thwong xuyén hon. Tuy nhién, hé thong quan trac kiéu nhw viy chua dwoc thiét lp. Trong bai
nghién ciru nay, mét phwong phap quan trac dwoc dé xudt cho viéc nghién civu sw thay doi dia hinh
tai cac cira song loai vira va nho bdng viéc su dung hé théng chup anh ky thudt $0 tw dong tai vung
cira séng. Thong qua chi sé doc dwoc vé vi tri ciia doi cdt bén bo trdi, bo phdi ma suy ra chiéu rong
cua cua song. Twr cac gia tri do dac, da xdc dinh duoc cac thong $6 cho mé hinh tinh todn bién doi

chiéu rong cua cvra song.

1. MODPAU

Séng ¢ Nhéat thuong dugc phan thanh 2 loai
A va B, dua trén chiéu dai cua song va tinh quan
trong ctia nd. Loai A dugc quan 1y boi cap Qudc
gia, loai B truc thudc quyén quan 1y cép tinh.
Tuy nhién, do nhimg han ché vé& kinh phi do
dac, viéc khao sat rat han ché ngay ca ddi véi
cac song loai A cling chi thyc hién duoc mdi
nadm mot 1an. Do vay, ddi voi song loai vira va
nho, kinh phi rat it 6i danh cho viéc khao sat 1a
diéu rat d& hiu.

Ddi v6i viée quan tric dién bién hinh thai hoc
ving cira song va bo bién, phuong phap do dac
theo truyén thong duoc sir dung hau nhu khap noi
trén toan thé gioi. Ngay nay, su phat trién cac
cong nghé moi tao diéu kién cho chung ta co thé
quan tric v6i tan suit thuong xuyén dién bién
hinh thai hoc bd bién. Chang han, hé thong video
da duoc ap dung ddi voi viéc danh gid tinh bién
dong bai bién vung triéu (xem [1], [2], [3]).

Vi cong trinh nghién ctru giéi thi¢u trong
bai nay, mot hé thong may anh k¥ thuat sd tu
dong duoc lap dat tai cira song Nanakita, Nhat
Ban dé tap trung vao quan tric dién bién cira
song voi thoi doan ngén. Vé mit lich s, hién
tuong dong ctra song Nanakita cling da xdy ra
mot vai lan (xem [10], [12]) va diéu nay lam
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tang kha nang ngap lut trong mua li. Mot y
nghia dic biét quan trong khéc 13 van dé bao ton
modi truong thién nhién, vung vui choi giai tri
cho nguoi dan séng & khu vuc gin cira song
Nanakita.

Ngoai ra, dua vao chiéu rong cira song duoc
suy ra tlr cac anh chup, cac hé s6 trong mé hinh
dién bién hinh thai ctra séng dugc xac dinh dbi
v6i thoi doan ngan, va tir d6 cac két qua khao
sat duoc tai hién lai.

2.  POI TUQNG NGHIEN CUU

P6i tuong nghién ctru 1a ving cira song
Nanakita tai phia Bic thanh phd Sendai, tinh
Miyagi. Tong chiéu dai cta con song 1a 45km,
dién tich luu vue 1a 229km?, va 1a con song cap
2. Vung dit bai bién Gamo 1a ving thién nhién
phong phii, c6 nhiéu cua, so va chim bién..., va
cling 1a ving dat duoc dua vao bao ton moi
truong. Hinh 1 miéu ta tong quan cira song
Nanakita. May do muc nudc duoc dit cach vi tri
clra séng khoang 500m vé phia thuong luu,
khoang thoi gian thiét 1ap dé do dac 1a 5 phut.
Ngoai ra, con sir dung dit liéu vé séng tricu,
chiéu cao song tai cang Sendai dé phan tich.

Céc phan tich chi tiét cta viéc di chuyén cac
doi cat dugc thuc hién dua trén khong anh véi



tin suat cao cho toan by vung cua song

Nanakita (xem [7], [14]).
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3. QUAN TRAC CHIEU RONG CUA SONG BANG
THIET BI CHUP ANH KY THUAT SO TU PONG
Chiéu rfng cira song

) ) Anh 21‘fph cua song
Lap dat thicét bi nhu Anh 1, véi chiéu cao 4m,
khoang céch tinh tir ctra song 1a 250m, khoang

thoi gian duogc thiét 1ap dé chup anh cira séng 1a
mot tiéng dong hd. Anh 2 duogc chup tir hé thong
chup anh ty dong. Anh 2 chi ra duge chidu dai X,
Xg. Goi chiéu rong tir mép dau cua ké hudng
dong dén bo phai 1a B, va coi B 1a chi s chiéu
rong ctra song. Chup anh gitra hai muc tiéu dinh vi
chuan 13 10m. Tinh toan khoang cach giita hai
diém do trai va phai, sau d6 chuyén dbi sang
khoang cach thuc va tinh dugc vi tri bo phai, bo
trai va chidu rong cira song.

Hiéu chinh chiéu rong do dnh huéng cia
mue nuéc triéu

Can thiét phéai hi€u chinh toa d6 X, XR,
chidu rong ctra song B tai m§t mic nude tridu
dé diéu tra sy bién doi cira song.

Tir cac anh chyp trong ngay, chon mot anh
dep nhit @& doc dugc chiéu rong ctra song, thyc
hién chinh stra myc nudc tridu cin ctr vao muc
nudc tai ctra song va do doc mat nghiéng, ching
ta tinh toan dugc chiéu rong ctra song tai T.P.0
(Muc nuée chuén tai cang Tokyo). Sir dung do
dbc cia bé mit bai cat (/) ma c6 thé xac dinh
duoc tir sé lidu do dac dia hinh, chiéu rong cua
song ¢co thé duoc hiéu chinh lai. Néu muc nude
triéu 16n hon T.P.0 thi d6 doc /=0.057, néu myuc
nuéce triéu nho hon T.P.0 thi do déc 7=0.164. Vi
vay, d6 hiéu chinh do muc nudc tai cira song,
AX, thu dugc boi cong thire sau:

AX =—AH /I (1)
Trong d6, 4H 1a myc nudc tuong ung voi
T.P.0 khi anh duogc chup.
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Hinh 2 dién ta su so sanh giira chiéu rong ctra
song da tinh toan qua anh va gia tri do dac thuc
té. Chung ta c6 thé khang dinh dugc do chinh
xac hoan toan cho phép bang viéc s dung
phuong phép nay va tinh hiéu qua cua phuong
phap ciing duoc thé hién rat rd rang trén hinh 2.
Tuy nhién, khi phan cira song ngoan ngoéo 16n
s& sinh ra sai sb 16n, tai thoi diém d6 s& khong
su dung cac dit liéu dé tinh toan.
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4. MO HINH BIEN PONG CUA SONG
Ciac phuong trinh co ban ciia mo hinh

Theo két qua nghién ctu trudc day cia
Tanaka [11], phuong trinh co ban ciia mé hinh
du doan chiéu rong cira song nhu sau:

(1—2,)Lh (ii_B;: e,q,B_ewx (l_ﬂ')wa (2)

Trong do: A 1a hé s6 do rSng cua cat, L la
chiéu rong ctia doi cat ctra song (ca 2 phia), h la
dd sau myc nudc, qgr 1a lwong bun cat day boi
tridu va luu lugng song, ey, 1a hiéu suat mang
bun cat vao boi song, e, 1a hiéu suat mang bun
cat di khoi ctra song boi luu lugng theo mot
huéng duy nhat, Qux 1a lugng cat phu du theo
hudng doc bo bién.
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Hinh 3. Khai niém mé hinh bién doi chiéu
rong cita song

Bai nghién ctru nay tap trung vao xem xét su
bién d6i hinh thai cira séng trong thoi gian ngén,
nén luong bun cat dich chuyén ngang bo ciing
duge xem xét. Voi cac thanh phan van chuyén
bun cat xem xét va tinh bao ton trong hinh 3,
phuong trinh (2) dugc mo rong nhu sau:

(l—ﬂ)Lh%=erqu—eWX(1—ﬂ)wa —eyy (1-2)08 (3)

O day, ewy 12 hi€u suat mang bun cat tir song
ra bién, Quwy 12 lugng cat phu du theo bo song.
Trong cong thuc tinh lugng cat phu du co su
dung do rSng clia cat, dé tinh thé tich thuc cua
cat, can thiét phai nhan thém mot hé s6 (1-1) ¢
vé phai cuia cong thirc (2). Luong cat dong chay
gr va lugng cat phu du & bo Qyx, cung lugng cat
phu du bo-vinh Q. dugc tinh nhu sau:

Luu lugng bun cat day q, duoc tinh theo
cong thuc cua Meyer Peter and Muller [5]:

g, :{8(¢—¢(,)% (9>4.) @)
Jsgd” |0 ($<4.)

Trong do, s 1a ti trong cua cat ngdp nudc, d 1a
duong kinh hat cat, g 1a gia toc trong trudng, ¢
la tham s Shields, ¢ 1 gia tri tham s Shields
giéi han. Ap dung hé s6 ma sat ciia Manning,
cong thic (4) dugc biéu dién nhu sau:

HZQer ¢ ]%
sdh B

Qm & luu lugng cia séng, n 1a hé s6 nham
Manning. Luong bun cat doc bo bién Qyy duoc
tinh bang cong thirc CERC (hiép hoi cai tao, xdy
dung dan dung M)

0, =alE,| , (6)

Trong d6, o 1a hé s6 bun cat doc bo, Ex 1a
thanh phan lung niang lugng séng theo hudng
doc bo tai diém song v, khong phu thude vao
hudng cta cat phu du, va co gia tri tuyét dbi.

Vé thanh phan Q,y, c6 nhiéu cong thic tinh
toan da duoc dé xuit (xem [4]). O day su dung
cong thirc dé xuat boi Sunamura va Takeda [9]:

0, = Kwod[lzbj (7)

Véi K 1a hé s6, w 1a toc do ling dong cua

q,=8 Sgd{ (5)



mot hat cat, Hy 1a chiéu cao song v&. Toc do
lang cua hat cat tinh theo cong thirc Rubey.

Hiéu chinh h¢ s6

Trong cong thic (3), e, ewx, ewy la ba an sb
khong thtr nguyén, biéu thi duéi dang hiéu suit
ciia su chuyén dich bun cat xung quanh cilia
song. Bang viéc st dung sd lidu chiéu rong cua
song voi tan sudt cao tir viéc phan tich anh,
chung ta c6 thé tinh duoc chinh xéc ti 1& bién
d6i chiéu rong cira song dB/dt tai vé trai cua

phuong trinh (3). Ba 4n s e, ey, ewy duoc hiéu
chinh boi viéc giam thiéu ti da sai s6 giita tinh
toan va s6 liéu do dac.

Céac hé s6 dugc suy ra bang phuong phap
trén duoc tong két & bang 1, cing véi viée tinh
toan cta Srivihok [8] dbi vé6i su thay doi hinh
thai ctra song thoi doan dai tai cung khu vuc
nghién ctru. Ngoai ra, cac hé s6 tinh toan déi voi
cac song Abukuma va Samekawa (xem [6])
cling dugc chi ra ¢ bang 1 nay.

Bdng 1. Bang so sanh cdc hé so

Nanakita River Abukuma Samegawa
Thoi doan ngin Thoi doan dai* River* River**

e 0.32 0.2 0.05 0.05

Cwx 0.56 1.00 0.25 0.07

Cwy 0.7 - - -

“Theo két qua nghién ciru ciia Srivihok(2005);
O day, can luu ¥ ring cac gia tri e, VA ey, tai cira
song Nanakita 16n hon céc gia tri tuong ung cua
ctra song Abukuma va séng Samekawa. So sanh hé
sd ndy tai ctra song Nanakita ddi voi su thay doi
hinh thai cira song trong thoi doan ngin va dai, cac
gia tri ma bai nghién ctru nay dé cap 1a 16n hon,
Két qua tinh toan
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mic du cac hé sb khong twong thich vé thoi doan.
Tir gia tri ey, ching ta co thé thay rang, co

50-60% luong bun cat doc by anh huong dén

cac doi cat ctra song. Ngoai ra, trong thoi doan

ngin, c6 dén 70% luong bun cat ngang bd anh

hudng dén su dién bién hinh thai hoc ctra song.
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Hinh 4 va 5 miéu ta két qua tinh toan chiéu
rong ctra song B bang viéc tich phan dao ham

dB/dt tir phuong trinh (3).
‘dB
B= jo A+ B, (8)

Trong d0, B, 1a gia tri ddu cua chiéu rong cira
song.

Tir hinh 5, ching ta c6 thé két luan rang két
qua ctia mo hinh tinh toan rat phu hop véi sd
liéu khao sat. Tuy nhién, két qua tir hinh 4 thi
nguoc lai, co sy sai khac 16n gitta m6 hinh toan
va s6 liéu do dac khi so sanh chiéu rong cua
song sau ngay 26 thang 12.

Hinh 6 va 7 chi ra so do dia hinh tuong tng
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Hinh 6- Hinh dang ctra song (24/1/2005)

Mot tuan trudc 26/12/2004, luu luong séng
giam xudéng manh nhung niang luong séng van
con rat troi. Vi vy gia thiét rang doi cat phia
bén phai 16i vao phia trong cira song nhu hinh 6.
Pay 1a 1y do tai sao két qua mo hinh khong duoc
phu hop véi sé liéu do dac do hinh dang cira
song gia thiét da bi khac di nhiéu.

5. KET LUAN

Mot sb két qua chinh dugc rat ra tuo bai
nghién ctru nay nhu sau:

(1) Pi xac dinh duoc su bién dong cua bé
rong clra séng c¢6 do chinh xac cho phép véi tan
suét cao, bﬁng cach do dac cac diém bién dong
ctia cac doi cat clra song, sau khi da lap dat thiét
bi chup anh ty dong.

(2) MBS hinh du doan dién bién hinh thai cira
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cia ctra song vao ngay 24/1/2005 va 1/6/2005.
Trong thang 6/2005, hinh dang cua cira song rat
giéng véi hinh chit nhat, tuong Gmg v6i hinh dang
gia thiét nhu dd miéu ta trong hinh 3. Do do,
ching ta c6 thiy rat rd rang rang mo hinh c6 thé
ap dung va tai hién dugc két qué do dac rat tot.

Tuy nhién, chung ta khong c6 dugc thong tin
vé hinh dang cira song gan voi ngay 26/12/2004
tai cira song Nanakita, va n6 dugc gia dinh réng
miii cia doi cat bén phai c6 xu huéng don vao
phia trong cta song trong thoi doan do (xem
[13]). S di c¢6 diéu nay 14 do luu lugng séng nho,
trong khi d6 séng 16n tic dong tir phia bién.
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Hinh 7- Hinh dang ctra song (1/6/2005)

song dé xuat boi Tanaka[11] dwoc dp dung dé
moé phong sy phat trién doi cat tai song
Nanakita. Sy m6 phéng cua mo hinh nay xem
xét dén diéu kién thyc & ctia van chuyén bun cat
doc bo va ngang bo gay ra boi song tdi va luong
bun cat dich chuyén gy ra bai dong tridu va luu
lwong song. Cac thong sé chung trong mé hinh
dugc danh gia bang viéc sir dung s liéu hinh
thai cira song trong thoi doan ngan, thu dugc tir
may anh k¥ thuat so.

3) Béng viéc st dung cac hé s6 dat duoc tur
cac anh chyp, mét mo hinh da duoc ap dung dé
tinh toan su thay doi chiéu rong ctra song. Mo
hinh ¢6 thé tai hién duoc tdt cac gia tri do dac
trong truong hop hinh dang doi cat ctra song
gan voi hinh chir nhat nhu da gia thiét trong mo
hinh. Tuy nhién, vao mua dong thi sy tai hién



chiéu rong clra song khong duogc t6t do sy xam nhép cua doi cat tai clra vao cua song.
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Abstract:
MONITORING AND MODELING OF SHORT-TERM MORPHOLOGY CHANGES
AT A RIVER ENTRANCE

NGUYEN TRUNG VIET, NGUYEN CHIEN,
NGUYEN PHUONG MAU, HITOSHI TANAKA

It is known that morphology change occurs more rapidly at a mouth of small or medium rivers as
compared with large rivers. This is mainly due to distinctly difference of fresh water and tidal discharge
between small and large rivers, although corresponding wave forces are more or less similar between them.
For river mouth management, accordingly, more frequent monitoring is highly required at small river
mouths. However, such monitoring system enabling frequent acquisition of morphological information has
not been established. In the present study, a monitoring method is proposed for topography change at a
small and medium river mouth using an automated digital camera installed at a river entrance. Through the
value of right and left sand spit, we can determine the river mouth width. By using measurement data,
parameters for numerical model were also determined.
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