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NGHIEN CUU DIEN BIEN HINH THAI VA XAY DUNG TUONG QUAN
GIUA HINH THAI CUA TIEN CHAU VOI YEU TO PONG LUC SONG

D6 Xuan Tinh

Vién Pao tao va Khoa hoc g dung mién Trung

Tran Thanh Tung

Truong Pai hoc Thuy loi

Tran Piang Hing

Vien Khoa hoc Khi twong Thuy van va Bién doi khi hdu

Tém tat: Cira Tién Chdu la cira ra cia séng Ky Lo d6 vao vinh Xudn Pai va bién Péng, trudce
cira ¢6 doi cat chan ngang cira séng, chay dai tir Bdc xuéng Nam dén sat chan niii Ong Ngon.
Phia trong cira Tién Chdu c¢é cang cd Tién Chdu va khu neo ddu tau thuyén. Do doi cdt chdn cira
thwong xuyén bién dong manh dudi tac dong ciia cdc yéu t6 dong liec séng va dong luc bién nén
do vy cira Tién Chdu ciing thieong xuyén bi boi lap, gdy khé khan cho tau cd ra vao cang. Bai
bdo trinh bay két qua nghién ciru dién bién cia doi cdt & cira Tién Chdu tir cdc dnh vé tinh
Landsat dwoc thu thdp tir nam 2000 dén 2022. Bai bdo ciing dd xdy dung cdc twong quan giita
hinh thdi cira séng véi cdc yéu t6 dong luc séng dé lam sang t6 cdc xu thé dién bién cia cira
Tién Chdu, phuc vu cho viéc quy hoach chinh tri, 6n dinh cira séng trong twong lai.

Tix khéa: Cia Tién Chdu, doi cdt chin cira, hinh thdi cira song, anh Landsat, dong lyc song.

Summary: Tien Chau estuary is the outlet of the Ky Lo River, which flows into the Xuan Dai
Bay and the Bien Dong Sea. In front of the estuary, there is a sandbar that blocks the river,
running from north to south to the foot of the Ong Ngon mount. Inside Tien Chau mouth, there is
Tien Chau fish port and a ship anchorage area. Due to the frequent strong fluctuations of the
sandbar under the influence of river and sea dynamics, Tien Chau mouth is also frequently silted
up, making it difficult for fishing boats to enter the port. This paper presents the results of a
study on the evolution of the Tien Chau inlet using Landsat satellite images in the period from
2000 to 2022. The paper also built correlations between the estuary morphology with river
dynamics factors to clarify the trends of Tien Chau estuary evolution, serving for the planning of
estuary stablisation in the future.

Keywords: Tien Chau Estuary, sandbar, estuary morphology, Landsat satellite images, river dynamic.

1. GIOI THIEU CHUNG Quéc 16 1A, phia Pong tiép gidp voi bién
Cura Tién Chau 1a cira song Ky Lo db ra bisn  POng vanui Ong Ngon. Cang ca Tien Chau va
tai xa An Ninh Dong, huyén Tuy An, tinh Phi khu nef) da‘Li tau Athuye‘n IaCh‘ Va’n Flul n?m
Yén, c6 toa do dia ly: 13,36°N; 109,26°E. Phia  rong cua Tién Chau, hang ngay c6 hang tram
Béc tiép giap vinh Xuan Dai, phia Nam tiép xa U thuyen cong suat Ién den 800 CV' qua lai
An Ninh Péng, phia Tay 13 song Ky Lo va khu vuc cira bién nay. Vi thé, khu‘ vuc cura
Tién Chau va vinh Xuéan Pai l1a nguon lgi I6n

— cho huyén Tuy An va thi xa sdng Cau nho vao
Egg ?}?(?rrllgb(?;a lsligﬁ/ﬁi%?f 06/3/2004 cac hoat dong danh bit, nudi tréng thiy hai
Nagay duyét ding: 02/4/2024 san va du lich. Mac du c6 vai tro rat quan
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trong trong thic day phat trién kinh té cua
vung, nhung ctra Tién Chau lai thuong xuyén
xay ra hién tuong bdi lap gdy anh huong
nghiém trong dén hoat dong cua tau thuyén ra
vao cang va khu neo dau.
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Hinh 1: Bdn dé vi tri cira Tién Chdu va cdng
ca Tién Chau, tinh Phu Yen

Pé ¢6 thé dua ra dugc cac giai phap chinh tri thi
viée xac dinh dugc quy ludt boi 1ap dé tir d6 xac
dinh sy bién dong va thay ddi vi tri ctia duong
bo 1a thong s6 quan trong nhat [1] can c6 trong
quan ly vung ven bo cua Tién Chau. Vi vy,
didu quan trong la phai xac dinh dugc vi tri
dudng bo bién trong nhimg thoi diém khac nhau
va ¢ thé so sanh, danh gia chung dé dua ra du
doan va dua ra quyét dinh vé tinh trang va vi tri
duong bo trong tuong lai [2]. Cong nghé vién
tham 1a mot phuong phéap hiéu qua dé thu thap
dit liéu can thiét va phuong phap nay khong c6
gi6i han thong thuong vé thoi gian va dia diém
[3] va hién nay déy 1a phuong phap méi nhat va
tiét kiém nhat cho muc dich nay.

Céac cong cu phin mém nhu ENVI, Arcgis,
Maplnfo,... ¢c6 thé st dung dé phéan tich giai
doan anh vién tham. Nhu cac nghién ciru cua
tac gia Nhu Quynh (2018) da st dung anh vé
tinh Landsat & danh gia bién dong duong bo
song Tién, song Hau giai doan 1989-2014 [4].
Tac gia Lé Minh Hau (2022) st dung anh vé
tinh Landsat danh gia bién dong dudng bo
bién Thi xd Vinh Chau tinh Séc Tring giai
doan 2006 — 2020 [5]

Tuy nhién, vi¢c phan tich hinh anh vé tinh
ngoai tuyén hién nay thuong ton nhiéu thoi
gian va bi han ché boi cac thach thire vé tinh
toan, von phd bién ddi voi phan tich dya trén
may tinh dé ban. Do d6, su xuét hién cla cac
nén tang phan tich va luu trir dit liéu quan sat
trai dat dyua trén dién toan dam may da tao ra
cac co hoi bd sung cho phan tich hinh anh dai
han dé hd tro quan 1y ving ven bién va cira
song [6]. Cu the cong cu Google Earth Engine
(GEE) cung cip quyén truy cdp vao cac kho
luu trit hinh anh vé tinh 16n tir cdc cam bién
khac nhau & cd budc song quang hoc va phi
quang hoc, cac bién méi truong, bd dir lidu 16p
pha mit dat, bo dit liéu dia hinh va kinh té xa
héi cling nhu giao dién 1ap trinh Gng dung co
thé duoc dugc st dung dé truy cép thong tin
chtra trong b dir li€u 16n voi tai nguyén may
tinh hi€u nang cao.

Viéc st dung GEE da tang nhanh trong vai nam
qua, trong nhiéu co quan (nghién ciru, chinh
phil, va tu nhan) cling nhu trong nhiéu linh vyc
ung dung khac nhau (quan ly nude, nong
nghiép, bao ton thién nhién, v.v.). Su phd bién
clia cong cu c6 lién quan dén nhimg loi ich to
16m cua nod so véi cac cong ngh¢ thong thuong
khac, bao gém: (1) Xt ly anh dugc thuc hién
trén ddam may, giup tiét kiém dung luong o
cting, chi phi co so ha ting phan cimg; (2) Phan
mém xu 1y anh vién thim dic biét khong con
can thiét, giup tiét kiém chi phi cip phép phan
mém; (3) Toc d6 xur Iy cao va tiét kiém thoi
gian 1am viéc; (4) Cung cap quyén truy cip vao
cac b di ligu khong 16 khong chi & quy md
quoc gla ma con & quy md toan cau; (5) Cung
cAp quyén truy cap vao du ligu hch su cach day
hang thap ky; (6) Cung cap quyeén truy cip vao
cac tap dir liéu vé tinh da cam bién cho phép dé
dang tich hop nhiéu ngudn dir liéu khac nhau;
(7) Chia sé cong viéc va kién thic voi chuyén
gia khéc cling nhu cong chiing.

V6i nhitng loi thé néu trén cling nhu nham
phan tich, xac dinh duoc cac xu thé dién bién
ctia ctra Tién Chau trong qua khir, dé tir d6 dua
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ra dugc cac giai phap chinh tri ¢ ctra Tién
Chau trong tuong lai, C4c tac gia da ung dung
nén tang Google Earth Engine (GEE) & tu
dong chiét xuit thong tin duong bd cira Tién
Chéu trong giai doan tir nim 2000 dén 2022
phuc vu dé phan tich dién bién hinh thai va
xdy dung twong quan hinh thai ctra véi yéu td
dong luc song.

2.SOLIEU VA PHUONG PHAP NGHIEN CUU
2.1. S6 liéu sir dung

a. Bé 6 liéu anh vién tham

Pé danh gia su dién bién cira séng va doi
cat nhiéu nim, nghién cGu thu thap anh
vién tham giai doan tir nim 2000 dén 2022
va chi str dung anh Landsat dé dam bao cac
anh giai dodn c6 cung 1 d¢ phan gidi khong
gian (30m), cling nhu chudi anh dam bao
c6 day du tir nam 2000 dén nay. VSi mdi
nim, tién hanh thu thap 4 anh vao cac
thang 2, 5, 8 va 12. Trong d6 anh céac thang
2, 12 dai dién cho hinh thai cua mua
li/bong Bic, anh céac thang 5, 8 dai dién
cho hinh thai ctra mua kiét/Tay Nam. Piéu
nay la rit quan trong dé danh gia dung tan
suat ctia cac yéu té dic trung (B, ¢) cua
hinh thai ctra. Trong truong hop anh c6 qué
nhiéu mdy khong st dung duoc dé giai
doan duong bo thi sé& tién hanh ldy cac anh
ké sat thoi diém can khao sat nhung van
dam bao nim trong mua do.
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b) Bé s6 liéu heu leong dinh lii thoi ky nhiéu nim
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Nghién ciru da tién hanh thu thap bo sé lidu
muc nudc cac tran 1t 16mn tr nam 20002022
va tuong quan Q~H cua tram thuy van Ha
Bang trén song Ky Lo. Mot s6 nam 1i 16n lich
sit nhu nam 2009, 2020. M6t s6 nam 1& nhod
nhu nim 2004, 2006, 2014, 2015. Trong d6
cac nam 2014, 2015, 2016 1a nhitng ndm han
han ky luc tai khu viuc mién Trung. Sé liéu
théng ké& Qmin=192 m%s; Quw=2.079 m°/s;
Qmax=6.587 m?%/s; khoang gid tri Q tr
1.500+2.500 m%/s c¢6 xac sudt xuat hién 16n
nhat (43%).

¢) Bé s6 liéu vé bé réng cira séng va goéc dudi
doi céat

Dién bién hinh thai cira Tién Chau dugc danh
gia thong qua 02 tham s chinh 1a bé rong cira
(B) va goc dudi doi cat (¢). Bé rong clra dugc
x4c dinh 1a khoang cach ngan nhat tir diém
mép ngoai ciing cuia doi cat dén dudng co sd &
bo nam cua ctra Tién Chau. BPuong co s¢ nay
duogc lay doc theo mép bd da, phia nam cira
Tién Chau, noi dudng bd d4 hau nhu khong bi
dich chuyén theo thoi gian. Goc cua dudi doi
cat () duoc xac dinh la goc tao bdi duong tim
ctia doi cat véi duong phuong vi (lay vudng
g6c voi duong co s& ¢ bo nam). Puong co s0,
dudng phuong vi va cach xac dinh bé rong cira
va gboc dudi doi cat dugc minh hoa ¢ Hinh 1.
Tir bo 4nh vién tham Landsat da thu thap, cic
tac gid da xac dinh dugc bo s6 liéu B va Q.

Faat NG

Hinh 2: Cdch xdc dinh bé réng cira séng (B) va géc dudi doi cat (@)
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d) B¢ so lieu muc nuoc triéu

Céc sb6 liéu myc nuéc triéu sir dung trong
nghién ctru duoc thu thap tor tram Quy Nhon
giai doan 1988 dén 2022 va tir tram Tién
Chau [7] tir 04/09/2019 dén 14/05/2020. Tir
dit liéu myc nudc tricu caa tram Tién Chau va
tram Quy Nhon, da xay dung duoc phuong
trinh tuong quan myc nude gitra 2 tram y =
0,9831x+1,0381 trong d6 x 1a myc nudc tram
Tién Chau, y 12 myc nudc tram Quy Nhon,
v6i hé s6 trong quan R?=0,98. Nghién ctru di
st dung phuong trinh twong quan nay dé kéo
dai sb litu muc nudc tram Tién Chau dén
nam 2020 tr sb liéu muc nudc tridu cia tram
Quy Nhon.

2.2. Phuong phap nghién ciru

Hinh 3 thé hién quy trinh giai doan duong bd
dwa trén nén tang GEE va xdy dung tuong
quan hinh thai ctra véi yéu t6 dong luc song

Trich xuat
1&p nude

Anh Tign xir Iy

Landsat ELL

a) Tién xa ly anh

Céc bo dir li¢u Landsat hién nay trén nén tang
Google Earth Engine déu da duoc tién xir 1y
san voi cac bude: (1) Chuyén dbi gia tri cip do
xam; (2) Gop kénh anh; (3) Tang d6 phan giai
anh; (4) Tang cudng chét lugng anh; (5) Nin
chinh hinh hoc; (6) Cit anh.

b) Logi bé may

Pé c6 thé xac dinh dudng bd mot cach chinh
xac, can c6 anh vé tinh khong c6 may. Tuy
nhién, viéc chon dugc mot birc anh vé tinh
hoan toan khéng c6 may thudng rat kho, do
vy can loai bo may trén anh vé tinh. B ma
chinh stra (Code Editor) chura cac chiic nang
dugc xéac dinh trudc (pre-defined) dé tao “mit
na” cho cac ddm may trén dir liéu anh vién
thAm nam trong Scripts Tab — Examples —
Cloud Masking dugc 4p dung dé loai bo may
cho anh v¢ tinh.

Lam muot,

trich xuat

duéng bty
bién

Chuyén déi

Hiéu chinh
tridu

Xay dung

raster xang

vector twong quan

Hinh 3: Quy trinh giai doan dwong bo va xay dung twong quan

: {
a) Anh gdc ngay 26-07-2020

b) Két qua phan tach 16p nuéc MNDWI
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d) Buong bo sau khi dugce lam mugt

Hinh 4: Két qua gidi dodn dwong bo cho méi canh danh

¢) Trich xudt ldp nuwéc

Chi s6 quang phd nudc duoc coi 1a mot
phuong phap hiéu qua dé trich xuat mat nuéc
bang cach tinh toan tir hai hodc nhiéu dai
(bands) tir cac canh cua vé tinh. Trong nghién
ctru nay, hai chi s6 NDWI (Normal Difference
Water Index) va mNDWI (Modified Normal
Difference Water Index) s€ duogc su dung.
Cong thuc (1) va (2).

_ (Green—NIR)

NDWI = (Green+NIR) (1)
mNDW| = (Ereen—MIR) (2)
(Green+MIR)

Nghién ctru thuc hién tinh toan chi s6 NDWI
trén GEE bang chiic niang normalized
Difference voi cac band dugc thay d6i cho
tung loai anh.

d) Chuyén déi raster sang vector.

Tir két qua tinh todan NDWI chiét tich duong
bo tir anh bang cach sir dung cong cu chirc
nang reduceToVectors trén GEE, chuc nang
nay s& hd trg chuyén dbi dinh dang tif anh
sang dir li¢u Vectors dang shapefile.

e) Lam murot, trich xudt dwong b bién

Sau khi vector hoa thu duge dudng bd bién,
tién hanh lam muot bang ham Simplify va
trich xuat duong b két qua. Simplify tién
hanh don gian hoa hinh dang cia mot ddi

tugng trong mot gidi han 16i nhat dinh.

f) Hiéu chinh vi tri dwong bo theo muc
nwéc trieu

Dua vao sb liéu muc nudce triéu tai thoi diém
thu anh va do ddc bai bién tai khu vuc nghién
ctru dugc trich xuat tir s6 liéu khio sat dia
hinh, ta ¢6 thé hiéu chinh duoc vi tri dudng bd
tai thoi diém thu anh so v&i muc nudc triéu
trung binh tai khu vuc nghién ctru.

g) Xdy dung twong quan véi cac yéu to déng
lyc song

Xay dung mdi trong quan giita luu luong dinh
1 Qmax va bé rong cira song B, luu luong dinh
18 Qmax va goc duoi doi cat o.

3. KET QUA TINH TOAN VA PHAN TiCH
3.1. Gidi doan va hi¢u chinh duwong bo theo
muec nwée triéu

Két qua giai doan duong bd cho mdi canh anh
dugc minh hoa tai Hinh 4. Puong bo sau do
duoc hiéu chinh véi muc nudc tridu tai thoi
diém thu anh. Dya vao binh db dia hinh khu
vuc cira Tién Chau, da xé4c dinh duoc d6 déc
trung binh cta bai bién phia bic ctra 1a 1:20.
St dung gia tri d6 doc nay dé hiéu chinh vi tri
duong bo theo myc nudc triéu tai cac thoi
diém thu anh. Két qua hiéu chinh vi tri dudng
bo duogc trinh bay tai Bang 1.
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Bang 1: Két qua hiéu chinh vi tri dwong bo theo mue nwée triéu

N en vA n MN tram MN tram Khoang cach hiéu

T Neay, gio'nhan anh Quy Nhon | Tién Chau chinh (m)
1 08/05/2000, 10:15 AM 2.14 2.56 -12.82

2 12/08/2000, 10:15 AM 1.60 1.96 -9.81

3 31/10/2000, 10:15 AM 1.44 1.78 -8.92

4 20/02/2001, 10:15 AM 1.55 1.90 -9.54

5 09/04/2001, 10:15 AM 1.77 2.15 -10.76

6 30/07/2001, 10:15 AM 1.40 1.74 -8.70

7 29/02/2004, 10:20 AM 1.55 1.90 -9.54

8 19/05/2004, 10:20 AM 1.98 2.38 -11.94
9 23/08/2004, 10:35 AM 1.14 1.45 -7.25
10 13/12/2004, 10:20 AM 1.16 1.47 -7.36
11 15/02/2005, 10:15 AM 1.52 1.87 -9.37
12 06/05/2005, 10:20 AM 1.52 1.87 -9.37
13 26/08/2005, 10:20 AM 1.02 131 -6.58
14 14/11/2005, 10:35 AM 1.62 1.98 -9.93

3.2. Phan tich dién bién bé rong cira song

Tir bo s6 liéu bé rong ctra tién hanh vé& d6 thi
dién bién bé rong cira theo thoi gian tai Hinh 5
va phan bd mat do bé rong cira theo thoi gian
tai Hinh 6.

Hinh 5 cho thiy dién bién bé rong cira séng
gitra cac nam c6 su chénh 1éch kha 1én. Céac
nam 2009, 2016, 2020 ctra song co bé rong lom
cling 1a nhiing nam xuét hién li lich sir trén
song Ky Lo. Nhitng nam ctra song bi thu hep
nhu 2014, 2015, 2016 1a nhiing nam han han
lich str. Phan tich s6 liéu théng ké cho thay
Bmin = 35m; Bw = 115m; Bmax=320m. Khoang
bé rong ctra B=80m=+120m c6 xac suit xuit
hién 16n nhét, khoang 33%.

Dic trung cia dong luc song c6 thé phan thanh
02 mua: mua kiét va mua 1d. Luu vuc song Ky
L6 c6 mua kiét bat dau tir thang 1 dén thang 8,
mua 1d tir thang 9 dén thang 12. Pic trung
dong luc bién duoc phan theo mua gié Pong
Bic va mua gi6 Tay Nam. Mua Tay Nam bt
dau tir thang 4 dén thang 9, con muia Pong Bic
bt dau tir thang 10 dén thang 3 nim sau. Dé
danh gia anh huong yéu t6 dong luc song va

dong luc bién theo mua dén bé rong ctra song,
nghién ctru da phan tich dién bién chiéu rong
cura theo nhém mua & trén (Hinh 5).

Phan tich dién bién bé rong cira séng tai Hinh
5 cho thay giai doan tir nim 2000 dén 2007,
khéng co sy khac biét nhiéu giira bé rong ctra
song theo mua 1 - mua kiét va theo mua gio
Pong Bic - mua gié6 Tay Nam. Tuy nhién tir
nim 2008 dén 2013, cira séng co sy thay doi
ddt bién do tran 14 lich st ndm 2009, cira duoc
m¢é rong tr khoang 100m (nam 2008) ra téi
320 m (ndm 2009) va sau d6 dan thu hep lai
con 50m (ndm 2013). Cac dao dong mua trong
thoi ky nay la khong rd rét. Giai doan tur 2016
té1 2020, ghi nhén 2 1an mo rong cura vao nam
2016 va 2020. Trong giai doan nay, sy khac
biét vé chiéu rong cura theo mua la kha ro.

Puong d6 thi dién bién bé rong cira song di 1én
déu rat doc (trong 01 mua) va thoi diém 1én toi
dinh thuong tring voi thoi diém song co 1
16n, trong khi nhanh d6 thi di xudng lai kha
thoai va thoi diém xubng t6i day thudng tring
v6i thoi diém nam trude d6 khong co 1 hodc
chi ¢6 1i nho. Thoi ky song khong cé 1l hodc
chi ¢6 I nho thi Iuvgng bun cét tai tir séng ra
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ctra 1a khong dang ké, va do d6 day khong phai
la ngudn bun cat bdi dap cho doi cat va lam
thu hep ctra séng. Do d6 c¢6 thé nhan dinh s6ng
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Hinh 5: Dién bién bé réng cia séng (B)

theo mia kiét-lii va mua gié Dong Bdc - Tdy Nam

Hinh 6 cho théy phan bd mat do bé rong cura
theo mua kiét — Iii kh4 tuong dé)ng vo1 mat do
phan bd xac sudt bé rong ctra theo mua gid
Pong Bic-Tay Nam, dong thoi cac biéu do
nay ciing trong déng v4i biéu do mat do phan
b x4c suat bé rong ctra theo nam. Bé rong cira
nam trong khoang tir 80m dén 120m c6 xac
suit xuat hién 16n nhét trong cd mua kiét va
mua 1 ciing nhu trong mua gié Pong Béc va
mua gié Tay Nam.

3.3. Phén tich dién bién géc dudi doi cat

Tt bo s6 liéu goc dudi doi cat tién hanh v& dd
thi dién bién goc dudi doi cat thoi gian va bicu
d6 phan bd mat do goc dudi doi cat duoc tai
Hinh 7 va Hinh 8.

Tir s6 liéu trén ta thay, goc dudi doi cat giita
cac nam c¢6 sy chénh léch 16n va luén bién
dong, khi thi hudng ra phia ngoai bién (>0),
khi thi hudng vao trong song (¢<0). Mot sd
nim goéc dudi doi cat hudng xa ra phia bién
nhu cubi cac nam 2009, 2017, 2020, ddy ciing
1a nhiing ndm xuét hién 1ii lich st. Mot s6 nam
goc duoi doi cat hudng sau vao trong song nhu
2014, 2015, 2016, day cling la nhitng ndm han
han lich st cua khu vuc. Sé liéu théng ké:
(Pmin='400; (Pmax=85o; (Ptb=240; (Pmax'([)min=1250;
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va dong chay phia bién 1a yéu t6 dong luc
chinh lam doi cat phat trién kéo dai va gay thu
hep ctra song.
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Hinh 6: Phan bo mdt dé bé réng cira mua kiét
- lii va muia gio Dong Bac - Tay Nam

Khoang goc xoay dudi doi cat ¢=15%-30° co
xé4c sudt xuat hién 16n nhat, khoang 33%.

Pé danh gia anh huéng cua mua dén goc
dudi doi cat, tién hanh phan loai goc dudi doi
cat theo mua lii-kiét va mia gi6 Pong Bic-
Tay Nam.

Hinh 7 cho thiy khong c6 su khac biét giita
goc duoi doi cat theo mua i - ki€t va mua gio
Pong Bic -Tay Nam. Biéu d0 dién bién qua
trinh goc dudi doi cat nhidu nim cho thay
duong goc dudi doi cat phan theo mua bam
nhau kha sat. T d6 c6 thé di dén nhén dinh:
Bién dong goc dudi doi cat khong tuan theo
chu ky mua hay ndm.

Puong d6 thi goc dudi doi cat di 1én déu rat
dbc (trong 01 mua) va thoi diém goi dudi doi
cét dat dinh thuong tring véi thoi diém song
¢6 1ii 16n. Nhanh db thi khi di xudng lai kha
thoai va thoi diém do thi xubng toi day
thuong tring véi thoi diém nam trude do
khong c6 1 hodc chi ¢6 1i nhé. Do d6 co thé
nhan dinh rang diéu kién can dé goc dudi doi
cat hudng ra phia bién 1a trén song Ky Lo 1a
s6ng c6 xuat hién 1ii 16n va diéu kién da dé goc
duobi doi cat hudng vao trong song la trén song
trude do6 co 1 nho hoac khong co 1.

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 83 - 2024 85



|  KHOA HOC

|__CONG NGHE |

100

80

60

40

20

0

-+ Mua gié Péng Bac
-20 -0-Mua gi6 Tay Nam

G6c dubi doi cat (do)

40 —o—Mua Kiét

—o—Mua La

-60
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Hinh 7: Dién bién géc dudi doi cdt theo miia
li-kiét va mia gié Péng Bdc - Tay Nam

Biéu d6 phan bd mat do gbc duoi doi cat tai
Hinh 8 theo mua 1ii - kiét kha twong dong véi
mat do phan bd xac suit goc dudi doi cat theo
mua gi6 Pong Bac - Tay Nam. D¢ 16n cia goc
duodi doi cat ¢ nam trong khoang tir 15° t&i 30°
c6 xac sudt xuat hién 16n nhét trong ca mua
kiét va mua I cling nhu trong mua gi6 Pong
Bic va mua gi6 Tay Nam.

3.4. Phan tich twong quan giira dién bién
cira véi yéu té dong luc song

a) Twong quan gitta luu lwong dinh lii Qmax Va
bé réng cira séng B

Muc 3.2 ¢ trén da cho thay dong chay 1i 13 yéu
t6 dong luc co vai trd quan trong chi phdi bé
rong ctra song. Dé 1am rd hon van dé nay, tién
hanh phan tich dién bién va twong quan giita
hai yéu t6 luu lugng dinh 1d song Qmax va bé
rong cira séong B. Tir chudi s6 liéu nhidu nim
vé Qmax va B, tién hanh v& dd thi dién bién
theo thoi gian cua luu lugng 1 Qmax theo thoi
gian va bé rong ctra song B theo thoi gian
(xem Hinh 9).

DPuong qué trinh luu lugng dinh 18 song Qmax
va bé rong ctra song B tir nam 2000 dén nay
kha tuong dong vé hinh dang, khi Qmax ting thi
B ciing tang theo va ngugc lai. Nhitng nam c0
lii lich sir nhu nam 2009, 2016, 2020 thi bé
rong cua song cling dat to1 gid tri Bmax. Nguoc
lai, nhitng nam c¢¢ It nhé nhu nam 2014, 2015,
2016 thi bé rong cira song ciing dat téi gia tri
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Hinh 8: Phan bé mdr dé goc dudi doi cat mua
Kiét - Iii va miia gié Péng Bdc - Tay Nam

Bmin. Thoi diém xdy ra dinh 10 xuét hién trudc,
10i sau d6 moi xuat hién Bmax. Diéu nay ching
to 1ii 1a yéu to dong luc chinh, chi phéi bé rong
cua song, lam ctra song mo rong.
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Hinh 9: Dién bién lwu lwong dinh Iii (Qmax)
va bé réng cira séng (B) theo thoi gian

Phan tich thong ké Qmax thoi ky nhiéu nam,
xac dinh dugc Qmax trung binh thoi ky nhidu
nam = 2.000 m%/s, twong mg véi khoang gia
tri c6 mat do x4c suat xuat hién 16n nhét va tan
suat xuat hién P=35%. Tuong tng v6i gia tri
Qmax ndy, xac dinh duoc bé rong clra song on
dinh thoi ky nhiéu ndm B=100m va ciing 13 gi&
tri ndm trong khoang c6 mat do xac suét xuét
hién 16n nhat. Nhu viy cira song s& co chiéu
rong On dinh B ndm trong khoang 100m, va
Qmax = 2000 m¥s. Khi Qmax > 2.000m%/s thi
cua song c6 xu hudéng md rong va nguoc lai.
Phuong trinh twong quan gitra Qmax Va B c0
dang ham e mil (3) voi hé sb twong quan kha
t6t (R%= 0,88).
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Qmax — 724,4790'00718 (3)

b) Twong quan giita luu lwong dinh lii Qmax Va
goc dudi doi cat ¢

Muc 3.3 & trén da ¢6 nhan dinh “diéu kién can
dé goc dudi doi cat hudng ra phia bién 1a trén
song Ky Lo 1a séng co xuét hién 1 16n va diéu
kién du dé goc dudi doi cat hudng vao trong
song la trén séng trudc d6 cod 1d nho hodc
khong c6 1d”. Do d6, du kién nhan dinh 1ii 1a
yéu té tac dong va c6 twong quan dén dén goc
dudi doi cat. Bé lam rd nhan dinh nay, tién
hanh phén tich dién bién va tuong quan giita
hai yéu t6 Iuu lugng dinh 1t song Qmax Va goc
dudi doi cat . Tir chudi sd liéu nhiéu nam vé
Qmax VA @, tién hanh vé& do thi dién bién theo
thoi gian Qmax~t ; ¢~t va d6 thi twong quan
Qmax ~ @ dugc nhu Hinh 10.

Gifra luu lugng dinh 18 song Qmax va goc dudi
doi cat ¢ tir nam 2000 dén nay c6 dién bién
dong dang va chit ch& v6i nhau, khi Qmax ting
thi B tang ngay lap tic va ngugc lai, khi Qmax
giam thi B giam mot cach tir tir. Mot s6 nam
xuat hién 1@ lich st nhu cudi cac nam 2009,
2016, 2020 thi goc dudi doi cat ciing ting dén
cac gia tri @max. MOt s6 nam han han lich sir va
gan nhu khong ¢6 1d nhu cac nim 2014, 2015,
2016 thi goc dudi doi cét ciing thu hep dén cac
gi4 tri gmin. Khi hai dudng d6 thi di 1én hay di
xudng thi duong dd thi Qmax ludn di trude didu
c6 ching to: 1ii 1a diéu kién can (1ii 16n) dé day
goc dudi doi cat hudng ra phia bién va la diéu
kién du (I nho) dé goc dudi doi cat hudng vao
trong song, hay 1ii 1a yéu té tac dong dén goc
dudi doi cat.

Véi dinh li song dat khoang Qmax=2.000m%/s
(12 gia tri trung binh, ddng thdi ciing ndm
trong khoang gia tri co mat do phan bd xac
suat xuat hién 16n nhét, tvong dwong véi tan
suét 1l khoang P=35%) thi twong tng véi goc
dudi doi cat on dinh nhiéu nim ¢=24° (1a gia
tri trung binh ddng thoi ciing 1a gia tri c6 mat
d6 phan bd xac sudt xuat hién 16n nhit). Nhu
vay co thé nhan dinh réng: Cap gia tri

CONG NGHE

Qmax=2.000m%s; ¢=24° 14 cdp gia tri on dinh
cua ctra, khi Qmax>2.000m?%/s thi dudi doi cat
c6 hudng xoay ra phia bién va nguoc lai voi
Qmax<2.000m%/s thi duodi doi cat c6 hudng
Xoay vao phia trong song.
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Hinh 10: Dién bién va twong quan giita
dinh lii Omax va goc dudi doi cat ¢

Gitta Qmax Va @ c6 twong quan chat ché vadi
R?=0,77 va Phuong trinh trong quan c6 dang:

Qmax = 1074,5e0‘0213([> (4)

Hé¢ sb twong quan gitra Qmax ~ ¢ thip hon hé
s6 twong quan gitta Qmax ~ B, nguyén nhan 1a
do thoi diém 1d thuong tring voi thoi diém
xuat hién bdo va gi6 mua Péng Bic co song
gi6 16n, kéo dai. Trong khi do, bé rong cua
chiu tac dong chii yéu boi 1, con dudi doi cat
chiu tic dong tong hop ctia ca 03 yéu td 1i,
bdo va song gié mua Pong Bic.

4. KET LUAN VA KIEN NGHI

Bing phuong phap phan tich anh vién tham,
nghién ctru di 1am sang to dién bién hinh thai
ctra Tién Chau va yéu t6 dong luc chi phdi
dién bién hinh thai ctra.

Cua song thuong dugc mé rong do tdc dong
cua dong chay I tir song va bi thu hep do tac
dong clia séng trong mua gié Pong Bic va gio
bao. Cac dic trung hinh thai cia cua Tién
Chau trong thoi ky tir nam 2000 dén 2020 bao
gdm chiéu rong nho nhat 13 35m; trung binh l1a
115m; va 16n nhat 1a 320m. Cira ¢6 bé rong 6n
dinh nam trong khoang tir 80 dén 120m. Goc
dudi doi cat hudng ra phia bién khi c6 tac dong
cua I song va c6 huong vao trong ctra khi co
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tac dong cua song bdo va song trong gidé mua
DPong Bic. GOc dudi doi cat cira nho nhat 14 -
40% 16n nhat 1a +85°; va trung binh la +24%; va
goc dudi doi cat 6n dinh dao dong trong
khoang tir 15%+30°.

Yéu t6 dong luc song c6 twong quan chit ché
voi cac dac trung hinh thai ctra song, cu thé 1a
luu Iuwgng dinh 1ii Qmax co twong quan véi bé
rong ctra song B theo phuong trinh (3) voi hé
sd twong quan R?=0,88 va luu lugng dinh 1i

Qmax ¢6 tuong quan voi goc dudi doi cat ¢
theo phuong trinh (4) véi hé sb tuong quan
R?=0,77.

Céc dac trung hinh thai cia ctra Tién Chau ¢
trang thai 6n dinh s& twong tmg voi Qmax =
2.000 m%s; bé rong cra B = 100m; va gbc
duoi doi cat ¢ = 24° Khi Qmax > 2.000m3/s thi
cua song md rong va dudi doi cat hudng ra
ngoai bién. Khi Qmax < 2.000 m%/s thi cira séng
thu hep va duoi doi cat hudng vao trong song.
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