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Tém tit: Cra Tién Chau, song Ky Lo nam & phia nam vinh Xuén Dai thugc xa An Ninh Déng,
huyén Tuy An, tinh Phu Yé&n. Trong nhirmg nam gan day ctra séng va khu vuc trong cang ca
Tién Chau bi bdi lap rat nang né, tau thuyén ra vao  cang kho khan, da c6 mét s6 tau khi vao
cang neo dau bi nghiéng va chim anh hudng truc tiép dén phat trién kinh té cua tinh. Dé thuc
hién vi€c nao vét cat tai cura song hi¢u qua cling nhu phuc vu cho cong tac thiét ké cac cong
trinh tai cira séng sau ndy, viéc nghién ctru lich st bién dong cua ctra song 13 rat can thiét. Bai
b4o tmg dung cong nghé vién tham nghién ciru hinh thai khu vuc ctra song qua mot giai doan
dai tir ndm 1988-2019, tir d6 tim ra dugc nhitng xu thé bién dong hinh thai khu vuc ctra song
Tién Chau tinh Phii Yén. Két qua nghién ciru cho thy, khu vuc cira song bi boi lap chu yéu
gay boi su thay dbi cua dai bo bién phia Bic cira. Trong d6, chiéu dai cta song dao dong kha
6n dinh trong khoang 50-150 m. Dai duong bo phia Bic cira séng c6 xu thé cong 16m vao
trong dat lién.

Tir khéa: Bién dong cua song; Vién tham; Anh vé tinh; GIS.

1. Mé diu

Qua trinh bién ddi ty nhién cia mot khu vuc thudng chiu anh hudng cac cac yéu td nodi
sinh, ngoai sinh va nhén sinh. Trong d0, yéu t6 nudc mit va dudng b thuong xay ra nhiéu thay
d6i nhat do tac dong cua thoi tiét, khi hau, thay d6i muc dich sir dung dat, tham pha va yéu to
moi truong khac. Viée nghién ciru bién dong dudng b da duge chi trong nghién ciru trong rat
nhiéu nghién ctru trén thé gidi v4i rat nhiéu hudng tiép can khac nhau nhu st dung anh vé tinh
hozc anh hang khong [1], mé hinh toan [2], quan tric [3, 4]. Su bién dong cua duong bo 1a hé
qua cua mot s6 tham hoa tu nhién nhu 1i lut, nuéc bién dang, nudc tran bo, dan dén nhitng thiét
hai rit 1on vé vat chat va con ngudi. Qua trinh dién bién duong bd con 1a sy tich liy 1au dai va
1a két qua cua qua trinh van dong dé dat toi trang thai cAng bang cta hé théng. Theo ddi dién
bién duong bo theo thoi gian va thu thap cac dir licu bién dong theo céc su kién cuc doan s€
giup cho ngudi dan va chinh quyén dia phuong dua ra dugc nhimng quyét dinh chinh xac trong
viéc quan ly rui ro, ing pho bién d6i khi hau [1].

Sy phat trién manh mé& cua khoa hoc cong nghé trong d6 c6 cong ngh¢ vién tham (remote
sensing) da gop phan gidi quyet duoc nhiéu bai toan ma thuc t1en dat ra. Cac thong tin trich
xuat duogc tir cac thé hé anh vién tham cung cip ngudn dit lidu vé qua trinh thay d01 cua cac
ngudn tai nguyén khac nhau cua Trai Dit, trong do c6 tai nguyén nudc mat. Mot sé img dung
cong ngh¢ vién tham trong cac nghién ctru lién quan tai nguyén nude nhu danh gia va quan ly
thiét hai do 1ii lut [5-7] bién dong nudc mat va dudng bo [8-10], giam sat va danh gia chat
lugng nude [11].
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Tai Viét Nam, cic nghién ciru ing dung anh vién thdm trong nghién ctru vé dién bién
duong bo bién va cira song ngay cang trd nén phd bién. Mot sb nghién ctru c6 thé ké dén nhu
nghién ctru vé dién bién dudng bo tai bién Phan Thiét cia Pham Thi Phuong Thao va nhém
nghién ctru [12], nghién ctru bién dong bd séng Tién va song Hau [13], tng dung anh vé tinh
dé danh gia bién dong ctra song Pa Dién, Phi1 Yén...[14]. Viéc ing dung cong nghé vién tham
noi chung va str dung tu li¢u vé€ tinh d phan giai cao ndi riéng 1a mét hudng nghién ctru hi¢n
dai, co thé giam sat, danh gid mot cach nhanh chéng va khach quan vé su bién dong cua khu
vuc ctra song ven bién.

Luu vuc séng Ky Lo nam trong khoang 13°09°15” — 13°46°40” vi d9 Bic, 108°42°08” —
109°19°08” kinh do Pong. Phia Béc gidp luu vuc séng Ha Thanh, phia Tay va phia nam giap
luu vue song Ba, phia bong giap Bién bong. Song chay qua céc huyén Dong Xuan va Tuy An
ctia tinh Phti Yén va mot phan phia tay va ty bac thudc huyén Van Canh tinh Binh Dinh, huyén
KrongChro va Krongpa tinh Kon Tum. Dién tich Iuu vuyc tinh dén ctra bién 1a 2058km?, chiéu
dai song chinh 103 km, chiéu rong binh quan luu vuc 15,8 km, mat do song sudi 0,14 km/km?.
Song Ky Lo 1a séng 16n thir hai & tinh Pha Yén, véi ¢6 11 nhanh song cap I chay truc tiép vao
dong chinh nhu cac song: Tiouan, Khe Cach, Gam, Ca Ton, sudi bap, Tra Buong, Co, Cay, Ta
Ho6... Téng lwong mua trung binh nim & Phi Yén rat khong dong déu. Theo sé lidu do dac
dugc ¢ noi nhiéu mua nhat va it mua nhat chénh 1éch nhau khoang 487 mm. Day nii Vong Phu
déo Ca va khu vuc cach chan ctia ddy nti nay trén dudi 10km vé phia bac 1a ving mua 16n nhat
tinh voi lugng mua trung binh 1a 2244 mm. Mua thip nhat 12 ving ven bién phia bac, thung
lting song Ky L va song Ba, lugng mua nam trung binh dat 1750-1800 mm, trong d6 tdm mua
thap nhat 1a khu vuc Thi x3 Song Cau voi lugng mua trung binh nam dudi 1800 mm. Trong
nam, lugng mua cua mua mua tir thang 9 dén thang 12 dat dugc tir 1152-1738 mm chiém 68—
84% lugng mua ca nam, con mua khd 260684 mm chiém tir 13-32% cho nén muia mua quyét
dinh chi yéu dén lugng mua nim. Luu lugng trung binh nim trén song Ky Lo khoang 77,9
m?/s, tong luong dong chay nim vao khoang 2,46 km®. Mua lii trén song Ky Lo bat dau tir
thang 9 dén thang 12, trong d6 thang 10 va thang 11 14 nhiing thang thudng xuyén xuat hién lii
16n.
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Cira Tién Chau nam & cira song Cai (doan ha luu song Ky L§), phia nam vinh Xuan Dai
thudc, xa An Ninh Dong, huyén Tuy An, tinh Phil Yén hién dang 1a noi tranh tra bao cho cho
hon 400 tau thuyén cua cac xa An Ninh Tay, xd An Ninh Dong, huyén Tuy An va cac dia
phuong khac thugc tinh Phii Yén. Trong nhiing nam gan ddy ctra séng va khu vuc trong cang
ca Tién Chau bi boi 1ap rat nang né, tau thuyén ra vao cang kho khan, da c6 mot s tau khi vao
cang neo dau bi nghiéng va chim anh hudng truc tiép dén phat trién kinh té cta tinh. Nam 2008,
UBND tinh Pht Yén ciing d4 dau tu nao vét cat boi lap tai cira Tién Chau. Tuy nhién, sau 1
thoi gian dai khong dugc nao vét dinh ky va anh huong cua thoi tiét mua bio di lam cho ludng
tau qua cira Tién Chau bi bdi lap tro lai, gy kho khin cho tau thuyén vao ra va anh huong 16n
té1 kha nang thoat 1l qua ctra Tién Chau.

Theo két qua nghién ctru [15], anh vién tham co thé dugc st dung dé quan tric sy thay doi
ctia d rong cira songCac loai anh vién tham duogc str dung phd bién hién nay trong nghién ctru
ctra s6ng ven bién trén Thé gidi c6 thé ké dén LANDSAT (LANDSAT 7 ETM+ va LANDSAT
5 TM), SPOT, SPOT-2, cac anh c6 dd phan dai cao hon nhu QuickBird, IKONOS, SPOT-S5,
SPOT-6,... Céc tai liéu anh vién tham dugc xir Iy va phan tich bang cic phan mém chuyén
dung nhu ERDAS, ENVI va ArcGISV¢ tinh Landsat 13 tén chung cho hé théng céc vé tinh
chuyén dung vao muc dich thim do tai nguyén Trai Dat. Pau tién n6 mang tén ERTS (Earth
Resource Technology Sattellite) — k¥ thuat vé tinh tham do Trai dat. Hé thong vé tinh Landsat
cho téi nay c6 thé néi 1a hé théng vé tinh mang tinh chat qudc té. Anh Landsat c6 nhiéu thé hé
v6i s6 luong kénh phd va do phan giai khac nhau. Tuy nhién, thé hé anh Landsat TM duoc thu
tur v€ tinh Landsat—4 va —5 va danh Landsat ETM+ dugc thu tir v€ tinh Landsat—7 dugc su dung
phd bién nhat. Anh Landsat TM gom 6 kénh phd nam trén dai song nhin thay va hong ngoai
v6i dd phan giai khong gian 30mx30m va mot giai phd hong ngoai nhiét & kénh 6, do phan giai
120mx120m dé do nhiét d6 bé mit. Anh Landsat ETM+ ghi pho trén 8 kénh & cac budc song
gidng nhu cua anh Landsat TM, diéu khac biét 1a & Landsat ETM+, kénh hong ngoai nhiét
(Thermal) c6 d6 phan giai cao hon (60 m x 60 m) va c6 thém kénh toan sac (Pan) véi do phan
giai khong gian 12 15 m x 15 m. Anh Landsat duoc tmg dung trong nghién ciru cua nhiéu linh
vue tir nghién ctru hién trang dén giam sat bién dong va duoc cong bd rong rii va sir dung phd
bién nhat. Bén canh d6, anh Landsat c6 chudi thoi gian quan trac trong qua khir tuong d6i dai
v6i thoi doan trung binh c6 thé thu thap dugc 13 tir nim 1988 dén nay. Vi nhirng wu diém trén,
Nghién ctru st dung cac anh vé tinh Landsat dugc tai vé tir website:
http://earthexplorer.usgs.gov/ [16], bao gdm cac anh ctra cac vé tinh Landsat 45 véi do phan
giai la 30 m, Landsat 7 va Landsat 8 c6 d6 phén giai la 15 m (s dung anh Panchromatic). Cac
anh vién tham duoc xtr 1y thong qua phan mém chuyén dung ENVI va ArcGIS.

Két qua ctia nghién ctru cung cap thong tin v€ qua trinh déng mo ctra séng Tién Chéu trong
thoi doan 30 nam tir ndm 19882018 va mbi quan hé cia hién tugng nay véi mot s6 sy kién 1i
lut trén khu vue thuong luu song Ky Lo. Tir d6 danh gia duge muc d6 anh huong cua lugng
nuée tir thuong luu do ra blen dén dién bién boi x6i tai khu vuc cira, von 13 noi dién ra nhiéu
hoat déng dan sinh kinh té dia phuong. Pay ciing 12 budc nghién ctru dau tién dé phuc vu cho
cong tac xay dung mo hinh nhan thirc vé co ché bién dong cia cira song nham phuc vu muc
dich thiét ké cac cong trinh chinh tri cira séng sau nay [14].

2. Phwrong phap va sb ligu

2.1. Phwong phap

V6i sy phat trién ctia ky thuat xir 1y anh ty dong bang phan mém may tinh, rat nhiéu bg chi
s6 dd dugc phat trién va ap dung dé co thé phan tach dugc nude véi dat, tiéu biéu c6 NDWI
(Normalized Difference Water Index), MNDWI (Modified Normalized Difference Water Index)
va AWEI (dutomated Water Extraction Index). Trong nghién ctru [17] dé chi ra ring MNDWI
va AWEI thé hién tot hon so véi NDWI. Do d6 nghién ctru lya chon chi s6 MNDWI dé thuc
hién x4c dinh duong mép nude cho cira séng Tién Chau. MNDWI phan tich nudc bé mit bang
cach loc ra nhimg thanh phan khac c6 thé c6 nhu dat xay dung, dat da va thuc vat. Viéc xac
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dinh sy thay ddi cua nudc mat thuong dugce thuc hién bﬁng cach phan tach nudc ra riéng biét
bang anh vién tham theo thoi gian, sau d6 so sanh dé xac dinh dugc sy thay dbi cua ctra song.
Trong dai hong ngoai, gia tri phan xa cia nudc thuong gan bang khong, dic biét 1a trong dai
hong ngoai gitra (d6i voi cam bién cua Landsat TM/ETM+). Bay la co so dé xay dung 1én
MNDWI. Nhu dugc trinh bay trong cong thirc (1), dai hong ngoai gitra trong TM v&i budc song
tor 1.550—1.750 um tuwong tng véoi dai SWIR véi bude song tir 1.560-1.660 um. Trong nghién
ctru nay, MNDWI dugc lya chon dé phan tach nudc bé mat tir anh Landsat. Chi s6 MNDWI
(Modified Normalized Difference Water Index) [16] dugc ap dung dé phan tach hinh anh cua
nude va dat ra thanh 2 mau riéng biét. Cong thirc tinh chi s6 MNDWI nhur sau:
MNDWI = Pgreen — PswIR

pgreen + Pswir (1)

Trong d6 pgreen la phd anh xanh 14 cdy, pswir 12 phd anh hong ngoai.

2.2. 86 lidu

Tir két qua phan tich anh vién tham bang coéng cu ArcGIS, két qua cua san phdm anh
Landsat 1a cac 16p dir liéu vé dudng bo twong tng voi thdi gian cua anh. Trong tong s6 hon
5000 anh da duogc v¢ tinh chup lai va luu trit, 54 anh v¢ tinh Landsat (Bang 1) dugc st dung
trong nghién ctru nay do céc anh dugc lya chon phai dam bao céc tiéu chi:

- Anh duogc chup véi thoi diém xuét hién gia tri twong dwong mire triéu trung binh nhiéu
nam trong giai doan 1988 — 2019: dam bao cac anh ciing muc triéu, tir d6 viéc so sanh bién
dong duong bo dam bao dugc tinh tin cay.

- Khong bi may che phu.

Ngoai ra, mot sd van dé can luu ¥ trong qua trinh sir dung dit liéu tir cac thé hé vé tinh
Landsat cu thé nhu sau:

- Riéng vé tinh Landsat 7 gap 15i tir naim 2003 nén anh vé tir thoi diém nay tré di, anh thu
thap dugc tir vé tinh nay xuat hién nhitng dudng chéo den khong thé xur 1y dé sir dung duoc.

- Landsat 4-5 v6i d phan giai 30 m; Landsat 7 SLC—off va Landsat 8 v&i d phan giai

15m.
Bang 1. S liéu anh vién tham khu vuc ctra song Tién Chdu st dung trong nghién ciru.
STT  Thoigian VEé tinh STT  Thoigian Vé tinh
1 8/6/1988 Landsat45 28 4/4/2002  Landsat7
2 12/9/1988 Landsat45 29 7/6/2002  Landsat7
3 8/4/1989  Landsat45 30 10/8/2002  Landsat7
4 10/5/1989 Landsat45 31 26/08/2002 Landsat7
5 11/4/1990 Landsat45 32 6/3/2003  Landsat7
6 30/04/1991 Landsat45 33 7/4/2003  Landsat7
7 28/12/1992 Landsat45 34 6/7/2004 Landsat45
8 16/01/1994 Landsat45 35 6/3/2006 Landsat45
9 12/8/1994 Landsat45 36 25/05/2006 Landsat45

10 27/05/1995 Landsat45 37 25/03/2007 Landsat45
11 15/08/1995 Landsat45 38 30/05/2008 Landsat45
12 26/03/1996 Landsat45 39 21/08/2009 Landsat45
13 29/05/1996 Landsat45 40 20/05/2010 Landsat45

14 17/08/1996 Landsat45 41 8/6/2011 Landsat45
15 1/6/1997 Landsat45 42 28/05/2012 Landsat 8
16 5/9/1997 Landsat45 43 18/05/2015 Landsat 8
17 16/03/1998 Landsat45 44 5/7/2015  Landsat 8
18 3/5/1998  Landsat45 45 1/3/2016  Landsat 8

19 23/08/1998 Landsat45 46 5/6/2016  Landsat 8
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STT  Thoigian VEé tinh STT  Thoigian Vé tinh
20 23/06/1999 Landsat45 47 7/7/2016  Landsat 8
21 22/04/2000 Landsat45 48 23/07/2016 Landsat 8
22 8/5/2000 Landsat45 49 23/05/2017 Landsat 8
23 24/05/2000 Landsat45 50 8/6/2017 Landsat 8
24 9/6/2000 Landsat45 51 11/8/2017 Landsat 8
25 12/6/2001 Landsat45 52 23/03/2018 Landsat 8
26 14/07/2001 Landsat45 53 11/4/2019 Landsat 8
27 23/08/2001 Landsat7 54 14/06/2019 Landsat 8

3. Két qua

Céc thong sb cua ctra song duoc phan tich bao gom: (i) Do rong cira song; (ii) Hudng cta
song va (iii) Dién tich dai bo bién phia Béc cira song.

Vinh
Hudng Bac'

Eiiiiited sty | Hong song

S S
D6 réng ctro song (B)

Bién

Hinh 2. B¢ rong va hudng cura song.

Do rong cira sdng dugce xac dinh la chiéu dai ciia doan hep nhat ngay tai ctra song (Hinh
2). Qua két qua phan tich anh vién tham c6 thé thay, d6 rong cira song chu yéu nim trong
khoang tir 50-150 m (Hinh 4). Hai thot diém anh vao nam 1989 c6 d6 rong cira song 16n nhét.
Trong dd, hai thoi diém anh nay cach nhau 1 thang (tir 8/4/1989 dén 10/5/1989) va do rong cira
song nam trong khoang 370-380 m (Hinh 3a). Thoi diém anh tru6e do (nam 1988) va sau do
(ndm 1990), gia tri d6 rong cira song déu dugc xac dinh nim trong khoang 80-95 m. Nguyén
nhan cta sy md rong cia cira song vao nam 1989 1a do trén séng Ky Lo xuat hién 1i lich st
vuot mic bao dong III vao thoi diém trude do, muc nude tai tram Ha Béng ghi nhan duoc vao
thang 11/1988 14 12,47 m [18]. Giai doan tir naim 1992 dén nam 1997, cho thay sy ting dot ngot
d6 rong ctra séng vao nam 1993 rdi gia tri ndy giam dan déu khoang 40 m qua céac thoi diém
anh (Hinh 3b). Trong d6, ndm 1993 ciing 12 m6t nam xudt hién 1 16n lich st tai Pht Yén véi
lvu lwong 1t 1a 21.500 m?/s do dac tai tram thuy van Cung Son [10]. Trong giai doan tir ndm
1997 dén nam 2009, gia tri d6 rong cira song tuong d6i 6n dinh, nam trong khoang tur 50-150
m, trung binh khoang 70 m (Hinh 3c). Vao cubi nam 2009, trén song Ky Lo xudt hién tran i
16n véi muc nude 16m nhat do duoc tai tram Ha Béng 1a 13,47 m (ngay 2/11/2009), do d6 ctra
song mo rong dot ngdt va s liéu cho thdy nim 2010 d6 rong cira song 1én dén 270 m (Hinh 3d)
(tai ngay 20/5/2010) va duy tri gia tri 46 rong trén 200 m vao ndm 2011. Sau d6 d6 rong cira
song giam vao nim 2012 va do rong dao dong trong khoang 50—150 m. Nhu vay, co thé thiy,
ctra song Tién Chau ¢ dai do rong 6n dinh phd bién 1a 50-150 m (Hinh 3e).
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ANH GIAI DOAN BUONG BO KHU V'C CU'A SONG TIEN CHAU ANH GIAI DOAN BUONG BO KHU VY'C CU'A SONG TIEN CHAU

Ngay 10 thing § nam 1989 Ngay 26 thing 3 nam 1996

o oms oz L (a) P — (b)

ANH GIAI DOAN DU'ONG BO KHU VU'C CUPA SONG TIEN CHAU ANH GIAI DOAN DU'ONG BO KHU VU'C CUPA SONG TIEN CHAU
Ngay 22 thang 4 nam 2000 Ngay 20 thang & nam 2010

o o1 '_°i, (d)

Hinh 3. Minh hoa dién bién ctra séng Tién Chéu: (a) Cira song Tién Chau mé rong 370 m (Ngay chup:
10/05/1989); (b) Cura song Tién Chau thu hep khoang 50 m (Ngay chup: 10/05/1989); (c) Cira song
Tién Chau giai doan 1997-2009 khoang 70 m (Ngay chup: 22/04/2000); (d) Ctra song Tién Chau mo
16n 270 m (Ngay chyp: 20/05/2010).

82
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ANH GIAI DOAN DUONG B KHU VIFC CIPA SONG TIEN CHAU

Ngay 23 théng & nam 2017

Hinh 4. Minh hoa din bién ctra song Tién Chau: (¢) Cira song Tién Chéu giai doan sau 2009
khoang 130m (Ngay chup 23/05/2017).
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Hudng cua ctra song dugce xac dinh bdi goc tao boi hudng Bac vo1 duong vudng goc voi
doan hep nhit cua cira séng (Hinh 5). Hudng cta cta song chu yéu 1a hudng bong Bic (chlem
79,63%) va Bic (chiém 18,52%). Day 1a hudng cira rat d& dén gié mua Dong Bac va song bién
di thang truc dién vao cira séng do d6 dinh séng va dudng bd hudng cira séng gan nhu vuong
goc voi nhau. Theo cong thirc tinh dong vén chuyén bun cat doc bo CERC (1984) [19], co thé
thy day la goc gay ra dong van chuyén ven bd 16n nhét, tir d6 d& gay boi 1ap khi ngudn bun
cét tir bién va ving ven bo dua vao. Day clng la tac dong khién d6 rong cira séng ludn co xu
hudng bi thu hep lai sau khi ctra song bi x61 dén do rong 16m hon 200 m.

Khu vuc bo phia Nam ctra song Tién Chau kha 6n dinh do su phat trién cua khu vuc dan
cu. Thém vao dé, viéc bo phia Nam da duge xay dung hé théng ké chdng x6i 16 khién cho phia
bo nay cia cura séng Tién Chau khong co nhiéu bién dong qua thoi gian. Anh vién tham khu
vuc cura song cling cho thay, su thay d6i chiu dai ctra song hau hét déu phu thudc vao su thay
d6i ciia dai bo cat phia Bic clia cira. Dién tich dai bo phia Bic clia cira song dugc tinh tr mui
nho cua dai dudng bo ngay tai cira song dén doan hep nhit cua dai dudng bo vé phia Bic (Hinh
6).

DAI BO' CAT PHIA BAC KHU VyC CU'A SONG TIEN CHAU

Hinh 7. Dién tich dai bd cat phia Bic ctra Tién Chau.

Dién tich dai bo phia Béc thay doi kha rd theo ting giai doan (Hinh 7). Tir nim 1988 dén
nam 1992, dién tich dai bd cat nay c6 xu hudng giam va dao dong trong khoang tir 250.000 dén
hon 300.000 m?. Dién tich dai bo 6 sy tang manh vao ndm 1994 nhung lai ¢6 xu huéng giam
xubng con khoang 250.000 m? trong giai doan tir naim 1994 dén nam 2002. va giam manh xuong

con 200.000 m? vao nam 2004. Sau do, dai bo cat phia Bic cira lai ¢6 xu hudng duoc bodi dip
va tang dan vé dién tich tir nim 2006 dén nam 2011. Pay 1a giai doan cira séng lién tuc bi boi
1ap va c6 chiéu dai cira song rat hep. Nam 2012 dén nam 2014, dién tich dai bo phia Bac bi
giam manh do qua trinh nao vét khai thong tai ctra Tién Chau dién ra. Nhung sau d6, dai bo lai
duge bodi dip va c6 xu hudng dao dong xung quanh ngudng 250.000 m2 Nhin chung, c6 thé
thiy ngudng dién tich 6n dinh cua dai bo phia Bic 1a khoang 200.000 dén 250.000 m2.
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Hinh 8. Bién dong dién tich dai bo phia Béc cira song.

Dé danh gia rd nét hon vé sy bién doi duong bo phia Bic clra song Tién Chau, nghién ctru
phan tich 6 mat cat doc trén dai dudong bo nay nhu Hinh 8.

Hinh 9. Vi tri 6 mit cit doc dudng bd phia Bic cira song.

Két qua phan tich vi tri duong bo qua khir so voi vi tri hién tai cho théy, su thay ddi cua vi
tri mét ¢t D6 16n hon nhiéu so véi cac mat cit D1 dén mat cit D5 (Hinh 9).

Trong d6, mat cat D2 va mit cat D5 ¢6 xu hudéng dich chuyén hudng ra phia bién voi
khoang dich chuyén dao dong khoang —50 m. Mit cat D3, D4 va D6 c6 xu hudng chu yéu la
tién vao dat lién. Pac biét, tai mat cat D6 cho thay c6 nhitng thoi diém anh, d6 dich chuyén
duong bo 1a rat 16n (1én dén gan 500 m). Cac thoi diém anh c6 d6 dich chuyén 16n hon 300 m
vao nim 1994, 2000 va 2011. Do dich chuyén ctia mit cat D4 dao dong trong khoang +20 m
v6i xu hudng chu dao 1a tién vao dat lién dén nam 2001 va dao dong kha 6n dinh quanh vi tri
gbc (nam 1988) dén nay. Co thé coi mirc do dich chuyén nay 1a on dinh do khoang dao dong
+20 m trung véi khoang sai s6 cia anh vién tham. Mt cit D3 c6 diém anh bat thudng vao thoi
diém nam 2001, duong bo dich chuyén ra phia bién véi d6 dich chuyén 1a —63 m, khac biét so
v6i xu hudng tién vao dét lién trong khoang thoi gian trude do. O thoi diém nay, xu huéng dich
chuyén cta ca 4 mit cat con lai ciing 1 hudng ra bién. Tir ndm 1988 dén nam 2011, mit cit D1
chu yéu dich chuyén hudng ra bién véi do dao dong khoang 60—100 m. Tir ndm 2011, xu huéng
ctia mit cat D1 chuyén thanh tién vao dt lién voi khoang dao dong nho hon (20-60 m).
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Hinh 10. Bién dong duong bo phia Bic tai 6 mit cit.

4. Két luan va kién nghij

Qua 32 nam (tir nim 1988 dén nim 2019), cira séng Tién Chau di c6 nhitng bién dong nhat
dinh. Két qua nghién ctru cho thay, khu virc cira séng bi boi 14p cha yéu gay boi su thay doi cta
dai bo bién phia Bic ctra. Trong d6, chidu dai cira song c6 xu hudng giam tir nim 1992 dén
nam 2000, twong tng voi d6, khu vuc dai cat phia Béc ctra song cing ¢6 xu hudng giam trong
nhimg nam nay. Dién tich dai cat phia Bic cira song c6 sy bién dong theo ting giai doan, tuy
nhién, co thé thay ngudng dién tich on dinh ciia dai cat nay ludn nam trong khoang 200.000
dén 250.000 m2.

Trong nhitng nam gan ddy, do rong cira song twong ddi hep nhung dao dong kha 6n dinh
trong khoang tir 50—150 m. Két qua phan tich cho thiy, cira song chi mé rong 16n hon 200 m
khi c6 sy xuat hién cta 1i 16n lich str (ndm 1988, 1993 va 2009) [3] va sau d6 lai thu hep dan
vé khoang d¢ rong on dinh.

Xét trén toan dai duong bo Ganh Do dén ctra song Tién Chau co thé thay su khac biét vé
bién dong duong bo tai tung khu vyc. Khu vuc mat cit 2 va mat cat 5 (déu miii cua dai dudng
bo) c6 xu hudng tién ra bién; trong khi d6, khu vuc mat cit 3 va mit cét 4 (phﬁn Iom cua dai
duong bo) lai cang co xu hudng bi x06i vao dat lién. C6 thé thay, dai duong bd nay ¢ xu hudéng
cong 16m vao trong dat lién. Khu vuc dudng bd gan voi ctra song (mit cit 6) ¢6 sy bién dong
manh mé& nhat va c¢6 xu hudng bi x6i vao dat lién.

DPong gop cua tac gia: Xay dyng y tuong nghién cou: P.D.H.B., H.T.T.; Lya chon phuong
phéap nghién ctru: P.D.H.B., N.T.B.; Xtr 1y s0 liéu: H.T.T., N.T.B., P.D.H.B.; Viét ban thao bai
bao: H.T.T., P.D.H.B.; Chinh stra bai bao: P.D.H.B., H.T.T.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gia, chua duoc cong bo ¢ déu, khong dugc sao chep tr nhiing nghién ctru trude day, khong co
su tranh chap lgi ich trong nhom tac gia.
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Study on Tien Chau River mouth’s revolution, Phu Yen Province
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Abstract: Tien Chau estuary, Ky Lo river is in the south of Xuan Dai bay, An Ninh Dong
commune, Tuy An district, Phu Yen province. In recent years, Tien Chau fishing port have
been heavily deposited, waterway for boats are difficult. Several numbers of ships are tilted
and sunk when entering the docking port, directly affecting the economic development of the
province. In order to effectively dredge sand at the river mouth as well as serve the design of
future plans at the river mouth, the study of the history of the river mouth is very necessary.
The paper applies remote sensing technology to study the morphology of the estuary area over
a long period, thereby finding out the morphological fluctuation trends in Tien Chau river
mouth’s revolution. The study results show that the estuary area is filled mainly by the change
of the northern coastline of the mouth. In which, the length of the river mouth fluctuates quite
stably in the range of 50—150 m. The strip of north bank of estuaries tends to curl and concave
inland.

Keywords: River mouth’s revolution; GIS; Satellite; Remote sensing.



