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Tém tat: Phan 1 ciia nghién ciru nay da trinh bay dién bién hinh thdi cira séng Cira Dai va cdc bdi
bién lan cdn theo chu ky dai han dua trén s6 liéu phan tich anh vé tinh Landsat. Su dich chuyén 7o
rét ciia cira séng vé phia nam ciing dwoc chi ra. Trong phan 2 nay, qud trinh dich chuyén dé ciing
nhie cac van dé lién déi dwoe nghién ciu. Viée dich chuyén vé phia nam cia bo phdi cira séng
(250m) dién ra twong vmg véi thoi ky kéo dai doi cat bén bo trdi. Miii ciia dwong bo dinh nhon bén
bo phdi ciing dich chuyén vé phia nam trong cing thoi ky. Thém séng ciing dwoc nhén thdy la dich
chuyén dang ké vé phia nam. Tir nhitng sw dich chuyén trén lam cho heong bun cdt cung cdp cho bo
song bén trdi bi thiéu hut nghiém trong, gdy ra sw x6i 16 nghiém bdi bién Cira Dai bén bo trdi. Gidi
phdp nham hwéng heong biin cdt cung cdp tir séng phdan bé nhiéu hon vé phia bo trdi can dwoc thuc
hién. Qui mé va tac dong cia cong trinh khi thuc hién cdc giai phap do cé thé dwoc nghién ciiu

bang mé hinh todn.

Tir khoa: Cira Pai, Thu Bdn, hinh thai, x6i 16, thém song, Kkét nhép, doi cat.

1. MO PAU

Phan 1 ciia nghién ctu nay (Hoang va nnk,
2016) da trinh bay dién bién hinh thai cira song
Cira Pai tir 1975 dén 2015. Qua do, cho thay su
thay d6i ciia hinh thai cira song qua cac thoi ky
cling nhu cac loai ctra song dac trung tuong ting.
Ngoai ra, phan 1 ciing chi ra sy dich chuyén bo
song bén phai rd rét, sy dich chuyén nay lién
quan dén su thay ddi ciia kéo dai vé phia nam
ctia doi cat bén bo trai. Sy dich chuyén cira song,
ciing nhu 1ong séng vé phia nam cé thé lam cho
luong bun cat tir song cha yéu cung cip cho b
bién phia bén phai. Hoang va nnk (2015b) d chi
ra co ché tiém ning giy ra su sat 1o nghiém trong
bén bo trai. Co ché @6 lién quan dén sy sut giam
bun cat cung cap tir song do viéc xay dung cac
ho chira & thuong ngudn séng Thu Bon hay khai
thac cat doc séng va tai ctra séng. Phin 2 ndy s&
lam 1am rd cic van d& thay d6i cua cira song
trong nhiéu thap ky qua ciing nhu chi ra mbi lién
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hé gitra thay doi dic trung hinh thai cira séng va
sur x6i 16 bo bién.

2. TONG QUAN VE KHU VU'C NGHIEN
CUU VA THU THAP SO LIEU

Phan 2 clia nghién ctru nay ciing tap trung vio
ctra song Cira Pai va cac bii bién lan cn, thanh
phdé Ho6i An, tinh Quang Nam. Ban dd vi tri
nghién ctru duoc thé hién trong hinh 1. Chi tiét
vé khu vuc nghién ctu cling nhu s6 lidu duoc thu
thap dé sir dung trong qua trinh nghién ciru c6
thé xem & phan 1 (Hoang va nnk, 2016). Ngoai
s6 liéu duong bo dugc trich Xut tir nguén anh vé
tinh Landsat, trong phan 2, s6 liéu duong bd
ciing dugc trich xuét tir anh vé tinh do phéan giai
cao (spatial resolution <Im). Ngudn anh nay
dugc thu thap tor Google Earth, va dugc chup
trong giai doan tir 2004 dén 2015. Luu ¥ rang,
cac vi tri duong bo trich xuit tir anh vé tinh
khong dugc hiéu chinh v6i muc nuée tridu do
khong c6 thong tin chinh xac vé gid chup ctia céc
anh vé tinh. Chi tiét vé qua trinh trich xuat duong
bd tir anh vé tinh da dugc trinh bay trong phan 1
(Hoang va nnk, 2016). Trong khi d6, cac sai s6
lién quan dén qua trinh phan tich anh hang khong
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d6 phan giai cao co thé dugc tham khao tir
Pradjoko va Tanaka (2010). Ngoai ra, sb liéu dia
hinh day cia khu vuc nghién ctru ndm 1965 dugc
thu thap tir ban db hai quan M§. Trong khi do, s6
liéu dia hinh day cung khao sat nam 2011 va
2014 duoc thu thap tir Mau va nnk (2015).
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Hinh 1. Ban do vi tri khu vuc nghién ciru

3. KET QUA VA THAO LUAN

3.1 Sy thay d6i cac dic trung hinh thai
cira song Cira Dai

Phan 1 d chi ra vai trd quan trong ciia thém
song va su hinh thanh duong bo dinh nhon bén
bo phai 12 mot ddc tinh quan trong gitp hiéu rd
qué trinh van chuyén bun cat tai khu vuc ctra
song. Vi vay, dién bién vi tri dinh nhon theo
phuong ngang theo thoi gian, xg (hinh 2), dugc
trich xudt tir cac anh vé tinh Landsat. Két qua
phan tich dugc thé hién trong hinh 3(a). Qua do,
dé dang nhan thay rang dinh cua duong bo dinh
nhon di dich chuyén o rét vé phia nam trong
giai doan tir 1996 dén 2000. Sau do, trong giai
doan tir 2001 dén 2015, vi tri dinh nhon thay dbi
khong theo quy luat nhung xu hudéng chung la
tiép tuc dich chuyén vé phia nam véi cudng do
nhd hon. Thém vao do, loai hinh thai ctra song
qua 40 nam ciing duoc thé hién & bén dudi giup
hiéu rd hon su bién ddi hinh thai va loai cira

song twong Gmg. Bén canh sy dién bién cua vi tri
miii ctia dinh nhon, sy dién bién cta vi tri bo
song bén phai ciing dugc phan tich. Dién bién
theo thoi gian cta vi tri bo song bén phai tai
y=750m, x (hinh 2), duoc thé hién trong hinh
3(b). Theo d0, b song bén phai da dich chuyén
mot khoang cach 16n trong giai doan tir 1996
dén 2000. Trong cung thoi gian do, vi tri cua
miii doi cat bén bo trai, Xs (hinh 2), cling kéo
dai vé phia nam. Khi dé, ctra séng phia bo trai
bi thu hep nén dong chay bi dich chuyén vé bo
phai. Didu nay cho thiy rang, su dich chuyén vé
phia nam bo song bén phai c6 mdi lién hé chit
ché véi su kéo dai vé phia nam cta miii doi cat
bén bo trai. Hinh 3(c) thé hién sy thay doi theo
thoi gian cua vi tri duong bo bén trai (tai
x=2000m). Vi tri duong bo trén doi cat A va B
(hinh 2) duoc ky hiéu tuong Gng 1a y;4 va yip
(hinh 2). Puong phia trén bén trai (thé hién
bang cac ky hiéu hinh kim cwong) thé hién vi tri
duong bo trong thoi ky ton tai doi cat B. Két
qua thé hién trong hinh nay cho thdy rang su
dich chuyén phan bén trdi cta dai cat xa by dan
vé phia bd dd tao nén mot doi cat mdi va két
nhap doi cat madi nay vao doi cat hién hiru (doi
cat A). Ké tir nam 2010 dén nay, sy xam thuc
bo bién tai khu vuc 1an can cira song chidm dut
khi bd bién da dugc kién cb hoa bang hé thong
cac ké bao vé bd (hinh 4). Vi vay ké tir d6 vé
sau vi tri dudong b thé hién trong hinh 3 khong
thay doi.
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Hinh 2. So hoa cac ddc trung hinh thdi cira song
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Hinh 3. Dién bién cdc dic trung hinh thdi cira
song Cua Pai

Khoang 2km vé phia thugng ngudn, ngay bén
dudi chan cau Cira Pai, mot phan 1ong song Thu
Bon da bi bdi lap va trung dung (khu vuc nay
dugc don vi thi cong goi 1a bai cong nghé) phuc
vu thi cong cdy cau nay (hinh 4). Bai cong nghé
nay van con dugc nhan thiy trén anh vé tinh gan
nhéat mac du cAu Cira Pai d3 duoc khanh thanh.
Boi vi mot phan 1ong song bén trai bi chin boi
bai cong nghé nay, dong chay song da bi huong
dong vé bén phai. Hon nita su dich chuyén vé
bén phai cua cu lao phia thuong ngudn cau Cira
Dai ciing gop phan hudng dong chay song vé b

phai (hinh 4). Sy hudng dong chay vé phia bd
phai da tao diéu kién cho su kéo dai cua doi cat
bén trai va sy thay d6i cua thém séng. Thém vio
d6, khong chi s6 liéu duong bo duge trich xuat tir
anh Landsat duoc thé hién ma hinh 3 ciing thé
hién s6 liéu dudng bo tir anh vé tinh c6 do phan
giai khong gian cao. Két qua cho thy sy tuong
hop chat ché cua két qua phéan tich tir 2 ngudn
anh, qua d6 cho thay do tin cdy cua sd liéu duong
b trich xuat tir ngudn anh Landsat. Tuy nhién,
qua day nghién ctru nay ciing chi ra rang, s6 liéu
thu thap tir anh v¢ tinh d§ phan gidi cao khong
thé mé ta dugc sy dién bién hinh thai cta song
Cura Dai theo chu ky dai han.

s

Hinh 4. Bdi thi cong cong nghé chiém dung
long song va vi tri bo ke bén trdi (Google Earth)

3.2 Su dich chuyén vé phia nam ciia thém
song

Hinh 5 thé hién sé liéu dia hinh day khu vuc
cura song duoc do dac trong cac nam 1965, 2001
va 2014. Tir cac sb lidu nay, su dich chuyén cua
thém song vé phia nam c6 thé dugc nhan thay
mot cach 1o rang.

S6 liéu dia hinh ddy va két qua phan tich anh
vé€ tinh cho théy rﬁng luén c¢o6 sy hién dién cua
duong bo dinh nhon (hoac hinh dang tuong tu,
doi cat) bén bo phai. Trong khi d6, doi cat (doi
cat B) ton tai bén bo trai trong thap nién 80 va
90 (trinh bay trong phan 1, Hoang va nnk, 2016)
¢6 thé xem nhu 13 mot trong cac diu hiéu cua
viéc bun cat dugc van chuyén nguoc trd lai bo
tir thém song.
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Hinh 5. Dia hinh day khu vuc cira song Cira Dai
(sé liéu nam 1965 dwoc thu thdp tir ban do
hai qudan My, sé liéu nam 2001 va 2014
dwoc thu thdp tir Mau va nnk, 201 5)

Thém vao do, vién cua thém song duogc vé so
hoa tir anh vé€ tinh chyp vao thang 3 nadm 2015
va duoc trinh bay trong hinh 4 (duong nét
cham). Trong hinh d6, dinh nhon ctia duong bo
bén phai tuong (mg véi chan bén phai cua vién
ngoai ctia thém song, trong khi d6 diéu tuong tu
khong xay ra bén bo trai.

Tir két qua phan tich & trén, c6 thé két luan
rang khi thém séng dich chuyén vé phia nam,
bun cat tir thém song nay ciing dugc chu yéu
van chuyén tro lai bo bén phai. Vai tro cua them
song dugc xem glong nhu mot ngudn cung cip
cat dé duy tri sy on dinh ctiia duong bo tai ctra
song nay tuong tu nhu truong hop dugec mo ta
trong Hoang va nnk (2015a).

Qua két qua thao luan ¢ trén, biéu dd nguyén
1y giai thich sy thay doi cac dic trung ciia hinh
thai ctra song Ctra Dai dugc trinh bay trong hinh
6. Cac mili tén thé hién hudng van chuyén bun
cat tir thém s6éng nguoc tré lai bo ciing duoc vé

trong hinh. Xuét phat tir viéc dich chuyén cua
thém song ve phla nam gay ra b01 su phan b
khong déu ngudn bun cat cung cap tr song da
lam cho lwong bun cat cung cip cho béi bién
bén bo trai thiéu hut nghiém trong. Qua do gay
ra hién tuong x6i 16 tram trong bd bién Cira Pai.
Dé giam thiéu su x06i 16 bo bén trai thi cac giai
phap nham phuc hoi lugng bun cat cung cap tir
song cho bo bén trai can duogc thuc hién. Giai
phap st dung tudng hudng dong dé phuc hdi lai
vi tri bo song bén phai (nhu thay trong hinh
3(b)) vé vi tri nhu trude khi dich chuyén sang
phai can dugce xem xét. Khi thuc hién giai phap
nay s& giup phan b lai déu lugng bun cat cung
cap tir song cho hai phia bo. Trong hoan canh
hién tai, nhdm danh gia hiéu qua cua giai phap
vira néu, mo hinh toan moé phong su cung cip
bun cat tir song (Tanaka va nnk, 1996) co thé
duoc ung dung.

1960’s (4) hién tai
& ’
1970’s

Hinh 6. So do nguyén Iy gidi thich sw thay doi
cdc ddc trung hinh thadi cua song Cura Dai

Su hinh thanh ciia dong bang cira song phu
thudc nhiéu vao luong bun cat cung cap tir séng.
Sy hinh thanh va phat trién cta n6 c6 thé dugc
mo phong bang 1y thuyét ciia mé hinh 1 - duong
(one-line model) nhu da dugc tng dung trong
cac nghién ctru Larson va nnk (1987) va Hoang
va nnk (2015b). Ngoai ra, Hoang va nnk
(2015b) ciing da d¢ cap dén hién tugng x6i 1&
bai bién Hoi An bén trai cia song do sy sut
giam lugng bun cat cung cap tir song. Trong cac
mo h1nh tinh toan ké trén, tong luong bun cat
cung cap tir song duge xem nhu phéan bd déu vé
hai phia. Tuy nhién, gidng nhu di trinh bay
trong nghién cttu nay, sy khac nhau gitra ti 1€
bun cat phan bd vé hai phia phu thudc vao su
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khong dbi ximg cua thém song. No thay doi
theo thoi gian. Ty 1¢ phan bd vé phia bo trai va
bo phai anh huéng dén sy x6i 16 hay bdi ty. Cho
nén, nhitng nghién ctru siu hon vé van dé nay la
thue su can thiét.

4. KET LUAN

Trong phan nay dién bién hinh thai cua song
theo chu ky dai han da dugc lam 6. Mot s6 két
luan duoc dan ra nhu sau. Két qua tir viéc phan
tich anh vé tinh Landsat va sb liéu dia hinh day
cho thdy thém song ton tai trudc cira song dan

dan mat d6i xtmg. Su di chuyén bun cat tir thém
song dén bo phia nam trd nén nodi troi, gay ra sy
mét can dbi cua duong bo hai phia 1an can ctra
song. Su x06i 16 nghiém trong dudng bo da xay
ra dbi v6i bo bién bén trai noi bi gian doan bun
cat cung cap tir song sau khi thém song dich
chuyén dan vé phia nam. Dya trén cac két qua
ctia nghién ciru nay, két hop véi viéc st dung
cac md hinh toan, hién twong x6i 16 bd bién s&
dugc nghién ctru mét cach dinh lugng hon trong
céc nghién ctru tiép theo.
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Abstract:
LONG-TERM MORPHOLOGICAL CHANGE OF THE CUA DAI RIVER MOUTH,
HOI AN: PART 2 RELATIONSHIP BETWEEN CHANGING OF RIVER MOUTH
MORPHOLOGY AND SHORELINE EROSION

In Part 1 of this study, the long-term evolution of morphology of Cua Dai River mouth and adjacent
sandy beaches was investigated based on the result of Landsat image analysis. The dramtical
shifting to the south of river mouth has been pointed out. In Part 2, that shifting process and
relevant phenomenon are studied. The shifting southward (about 250m) was corresponding to the
period with elongation of sandspit on the left after welding from offshore sandbar. The tip of
cuspate shoreline on the right side was also observed to move to the south in the same period. The
shifting to south of river channel diverting more sediment deposit on the right side of the river
mouth, resulting in the erosion of the Cua Dai Beach on the left side became more serious.
Countermeasure, which diverts more sediment going to the left side, is highly required. Detailed
effectiveness and magnitude of this structure can be evaluated based on numerical simulation.
Keywords: Cua Dai River mouth, Long-term morphological change, Landsat image, Erosion, River
mouth terrace, Sandspit welding.
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