NGHIEN CUU BIEN PONG VUNG CUA SONG CAI, NHA TRANG
QUA CAC TU LIEU VIEN THAM (GIAI POAN 1999-2013)

Nguyén Thanh Luan®, Nguy&n Hoang Son?, Tran Thanh Tung®

Tom tat: Vinh Nha Trang 1a mét trong 29 vinh dep nhdt thé gidi, da va dang la trung tdm du
lich va dich vu dang ¢6 téc dé tang trudng nhanh cia tinh Khanh Hoa néi riéng va khu viee Nam
Trung Bé ndi chung. Trude sw phdt trién ciia ha tang, do thi, cdc hoat ddng ciia con nguwdi, cdc tdc
déng bién doi khi hdu, d va dang lam cho cira séng, bo bién bién doi phite tap hon. Bai bdo nay
trinh bay bie tranh thuc trang x6i 16, béi tu cira séng, bo bién vinh Nha Trang theo khéng gian va
thoi gian bang cong nghé vién tham va GIS. Véi chudi anh Landsat [4] tir nam 1999 dén 2013 khu
vViee Nha Trang, cho két qua phén tich, tinh todn bién dong dwong bo mét cach chi tiét, cu thé hon.
Két qud nghién citu la co s¢ cho cdc nha khoa hoc, cde nha quan 1y im ra gidgi phdp khdc phuc, ¢6
dinh hudéng trong chién lwoc bao vé bo bién, quy hoach tong thé cdc cong trinh ven bo bién vinh

Nha Trang noi riéng va Khanh Hoa noi chung.
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I. MO PAU

Vinh Nha Trang kéo dai tir Bai Tién dén
Séng L6 va tir bo ra dao HOon Dung, duong bo
bién (ké ca cac dao) dai hon 103 km. Pao Hon
Lén (HoOn Tre) 1a dao 16n nhat, an ngit phia
dong vinh. Phia dong nam vinh 1& mot sé dao
nhd ndm rai rac tao thanh mot vanh dai chin
song huéng déng va dong nam (tong cong 19
dao). Chiéu dai (song song doc bd) vao khoang
16 km, chiéu rong (vudng goc voi bd) xap xi 13
km. Vinh thong voi bién ngodi bang hai cira:
ctra chinh phia dong béc, cira nhd hon phia dong
nam. Ngudn nuéc ngot chinh d6 vao vinh Nha
Trang la tir Song Cai. Song Dinh (Ninh Hoa) chi
tac dong tai dam Nha Phu, song Téc chi tac
dong khu vuc phia nam vinh (1). Nha Trang la
mot trong nhitng vinh dep nhat trén thé giéi, 1a
Mot trong nhitng trung tdm du lich, nghi dudng
noi tiéng trong nudc va thé gisi véi nhiéu canh
quan xinh dep, nudc bién trong xanh, nhiéu hé
sinh thai dién hinh nhat 14 ran san ho, nhiéu bai
cat dep. Véi tiéu chi du lich bién trén thé gisi
hién nay la: Sun, Sea, Sand (3S) thi vinh Nha

! Phong Thi nghiém trong diém Quéc gia vé dong luc
hoc séng bién, Vién Khoa hoc Thuy loi Viét Nam

2 Khoa Thay van va tai nguyén nu6e, Pai hoc Thay loi
Ha Noi

¥ Khoa Ky thuat bién, Dai hoc Thuy loi Ha Noi

Trang déu hoi du cac tiéu chi trén. NhaTrang c6
nhiéu bi bién dep, badi bién doc duong Tran
Ph( voi chiéu dai gan 7 km 1a bai bién noi tiéng
nhat. Ngoai cac bai bién nho trén cac dao xa bo,
Nha Trang con c6 bdi tam HOn Chong va dai
ven bién tir Ba Lang dén B&i Tién c6 thé cai tao
thanh céc bai tim nhan tao.

Viéc xac dinh nguyén nhan bién dong (Xoi
l6, bdi tu) bo bién la van dé rat quan trong ca
trong nghién ctu khoa hoc cling nhu trong thuc
tién. Tuy nhién, day la van dé rat phuac tap lién
quan t&i nhiéu linh vuc nghién cau, tham chi ca
nhirtng quan ni¢m khac nhau.

Pé danh gia day di cac nguyén nhan hién
tuwong x6i 16, bdi tu ctra séng bo bién vinh Nha
Trang can c6 mot nghién cau chuyén sau véi
cac phuong phap nghién cau phu hop va thoi
gian du dai. Trong pham vi bai bao nay, nhom
tac gia s dung phuong phap phan tich anh vién
tham qua cac nam v&i viéc st dung cbng cu
DSAS (6) dé danh gia dién bién duong bo theo
thoi gian.

I1. TAl LIEU VA PHUONG PHAP SU DUNG

2.1. Phwong phap

Bai bdo str dung cong cu gidi doan anh vién
tham bang phian mém ENVI két hop phan tich
tinh todn bién dong dudong by bang cdng cu
Landsat Toolbox (5) trong ArcGIS trén co so
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ung dung mo-dun DSAS (6).

Trén cac buc anh da phd (nhu cac anh
Landsat MSS, TM, ETM+) do sang phé duoc
ghi trén 6 dén 8 kénh (bands) khac nhau. Mai
pixel dugc dic trung béi tin hiéu phd riéng biét
& bang khac nhau. Phan loai da pho 1a qué trinh
chiét tach thong tin, xir 1y va sip xép cac pixel
theo nhitng tiéu chuan phan loai vé d6i tuong co
dau hiéu phd twong tu r0i quy dinh thanh céc
chi tiéu dua trén cac dau hiéu tuong tu do (2).

Trong cac phuong phap xir Iy ¢6 nhiéu thuat
toan khac nhau nhu: phan loai theo khoang cach
gan nhat, phuong phap phan loai hinh hop,
phuong phap phan loai theo “nguoi lang giéng
g?ln nhat ”,... cac thuat toan do dugce st dung dé
xay dyng cac mo-dun xtr 1y anh phan loai anh.

Qua trinh phén loai dugc may tinh xtr Iy anh

theo y8u cau cua ngudi sit dung. Yéu cau cia
nguoi st dung dugce dua vao may thong qua giai
doan chon tip mau. Sau khi nguoi sir dung chon
tap mau cho cac ddi tuong can phan loai, may
tinh s& tu dong phan loai va cho két qua dudi
dang anh dd@ dugc phan loai. CO6 hai nhém
phuong phap phan loai co ban 1a phan loai
khong kiém dinh (unsupervised) va phan loai co
kiém dinh (supervised) (2).

Nghién ctu da st dung cong cu md rong
Landsat Toolbox trong ArcGIS dé phan tich tinh
toan duong bo. Pay 1a cbng cu dd duoc s dung
kh& phd bién dé phan tich dién bién bd song, b
bién hoidc vling cira séng, ven bién. Cac budc xir
ly anh, xac dinh dudng bo bang cong cu Landsat
Toolbox dugc trinh bay tém tat trong Bang 1
dudi day:

Bang 1. Tém tit cac buéc xir Iy dnh, xac dinh dwong bo biang cong cu Landsat Toolbox

TT Tén buwédce

Noi dung xir ly

1 | Tai va giai nén dit lieu

Download dir liéu anh Landsat [4] tir trang web Global Land
Cover Change Facility [3] vaU.S. Geological Survey.

2 | Cat viing nghién ctru tir
anh v€ tinh

Cit anh vé tinh ving vinh Nha Trang tir ndm 1999 dén nam
2013, mdi nam tir 2 dén 4 anh vao mia mua va mua kho

3 | Sua16i soc anh Landsat 7
ETM

Stra cac anh do 161 duong quét dbi véi cac anh Landsat 7
ETM+ data tir nam 2003 tr¢ lai day s dung Landsat.

4 | Phan tich anh sang, d0 am

Phan tich d sang nhat, toi nhat, d6 4m wdt tir cac band anh

5 | Tinh toan chi s thuc vat | Tinh toan chi s6 thuc vat trén viing anh da cat
(NDVI)
6 | Tao cip cho dat va nuéc Phan cap anh ra 1am 10 cép
7 | Phan loai dat va nudc Phan cap lai theo hai cap dét va nuéc
8 | Tao duong bo Xac dinh duong bd tir hai cap dat va nudc.
9 Kiém tra lai duong bo Kiém tra lai @0 chinh xac cua két qua phan tich. Stra lai két
qua phan tich néu c6 sai léch giira dudong bo va anh
2.2. Tai lidu Bang 2. Thoi gian cac dir liéu anh Landsat

Chudi anh vé tinh Landsat tir naim 1999 dén
nam 2013 dugc st dung trong nghién ctu nay.
Mb6i mdt nim cd 2 anh dugc chon, 1 anh tir
thang 2 dén thang 5 vao mua Kiét, mot anh tir
thang 9 dén thang 12 vao mia li. S6 luong cac
anh dugc thu thap trong nghién ciru trinh bay tai
Bang 2.

7 st dung trong nghién ciru

Nim Mua kiét Mua la

1999 5/10/1999 09:54:31
2000 | 29/3/2000 09:54:00 | 8/11/2000 09:51:46
2001 17/4/2001 09:51:36 | 27/11/2001 09:50:02
2002 | 04/4/2002 09:50:14 | 13/10/2002 09:49:08
2003 | 07/04/2003 09:50:14
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Nim Mua kiét Mua la

2004 16/09/2004 09:50:06
2005 | 06/5/2005 09:48:43 | 06/11/2005 09:50:53
2006 | 15/04/2006 09:51:29 | 08/10/2006 09:50:49
2007 | 18/04/2007 09:51:59 | 28/11/2007 09:51:42
2008 | 20/04/2008 09:51:35

2009 22/3/2009 09:51:41 | 05/08/2009 09:50:38
2010 | 26/04/201009:53:40 | 22/12/2010 09:54:32
2011 24/2/2011 09:54:58 | 22/10/2011 09:54:49
2012 | 04/07/2012 09:56:06 | 25/11/2012 09:57:28
2013 | 17/03/2013 09:57:36

111.PHAN TiCH DIEN BIEN PUONG BO
3.1. Phén tich xir ly dwong bo

ngay17/03/2013 khu vic vinh Nha Trang

Két qua xtr 1y phan tich duong bo dua trén
phan loai anh c6 kiém dinh va khong kiém dinh.
Tu anh vé tinh Landsat 7, hoac Landsat 5, cac
band anh duoc dua vao xir Iy gdbm cac band 1,
band 2, band 3, band 4, band 5, band 7, tu cac
band nay, phan dat va phan nudc sé& duoc tach
ra, tir d6 duong bo sdng, bo bién s& dugc vé dua
trén phan tiép giap gitra dat va nudc tuong tng
VGi cao trinh “0” cia hé cao d6 luc dia (2).
Puong bo nay sau do s€é dugc hi€u chinh dua
trén s liéu do dac muc nudc tridu hang gio cua
tram Cau P4, Nha Trang.

Sau khi phan tich so bo duong bo, duong bo
tirng nam s& dugc doi chiéu so sanh voi anh to

hop mau that dé danh gi4, kiém tra do chinh xac
cua két qua phan loai anh.

3.2. Tinh toan dién bién dwdng bo

Két qua tinh toan dién bién dudng bd dugc
md phong bang md-dun DSAS Toolbar trong
ArcGIS (6). Viéc tinh toan cac duong bo theo
mua I, mua khd cta tirng ndim duogc thuc hién
bang cong cu Landsat Toolbox trong ArcGIS
nhu Bang 4. Sau khi tinh toan duong bo cho
tung nam, cac dudng bo nay s€ dugc hiéu chinh
lai dya trén céc t6 hop mau thuc RGB va band 4
V6i chi thi mau nudce 14 rd nhit trong cac Band
anh. Két qua phan tich ndy ciing dd dugc xem
xét dén yéu t6 thuy triéu ciing nhu 1a cac yéu t6
s6ng anh huong dén két qua phan tich
duong bo.Sau khi xac dinh cac duong
bd bao gdm dudong bd mia khd va
mia i cac ndm tir 1999 dén 2013,
cac duong bo nay duoc dua vao mo
hinh  DSAS d tinh toan phén tich.
Viéc xac dinh mét cét tinh toan dugc
xac dinh trong khoang 300 m, véi cac
mat cat cach nhau 100 m, cdc mit
ciat & mili phia Nam va phia Bic
cira song dwgc bd tri day hon va
xac dinh trong khoang 500 m.Céc
yéu to nhu tdc do boi x6i, khoang
cach thay d6i 16n nhat ciing duogc
tinh toan trong phian mém nay
trong hai mua: mua khé va mua la.

3.3. Sur thay d6i dwong bo mua kho

Viéc tinh toan su thay doi dudng bo trong
muUa kho dya vao viéc phan tich chudi anh trong
cac nam tir nim 1999 dén nam 2012 véi cac
thang mua kho tir thang 2 dén thang 5.

Sau khi phan tich sura chita, hiéu chinh duong
bd, mé-dun DSAS (6) dugc st dung dé phan
tich tich toan su thay doi, toc do thay doi duong
bd trong cac nam. Két qua phan tich tinh toan
cho thiy, miii phia Nam bién dong, dich chuyén
nhiéu hon mili phia Bac. Chiéu dai dich chuyén
I6n nhat ctia mili phia Nam 1a 324.5 m trong khi
d6 miii phia Bic chi dao dong trong khoang
144.6 m. B& rong trung binh cta mii phia Nam
12210 m (Hinh 2).
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Thang 4 nam 2002, cira song Cai xuét hién
hai doi cat (bar) tinh tién vao nhau, khoang cach
gan nhit gitta 2 bar chin cira ndy 1a 132m, va
chd xa nhat khoang 165m. Cira séng c6 hién
tuong thu hep dan.

Dén mua kho ndm 2003, tirc 1a sau 1 ndm bo
Bic it bién dong, nhung bd Nam bi x6i vao
trong lam cho cira song lic ndy cang mé rong ra
hon. Pay 1a két qua tir anh huong mua i nim
2002.

Pén thang 3 nam 2013, ca bd Bac va Nam
déu bi dich chuyén 10i vao trong, ctra song duoc
M rdng ra rat nhiéu so voi thoi diém nam 2002.
Két qua ndy phan anh su phat trién va bién d6i
cua cac mii tén Cac & cac ctra song Cai (Nha
Trang) noi riéng va cira song mién Trung ndi
chung, dudi cic tic dong cia yéu t6 bién theo
mua va dong chay song. Su bién
dong cua cac mili tén cat nay con
thé hién rd hon khi xem xét trong
diéu kién c6 I trong song.

3.4. Sw thay d6i dwdomg bo
mua li

Céac anh trong mua i dugc thu
thap tir naim 1999 dén nam 2013 tur
thang 9 dén thang 12 hang nim.
Két qua phan tich tinh toan cho
thiy, dudng bd ¢ mili phia Nam
dich chuyén 363,2 m véi chiéu ©
rong 1a 244 m. Mii phia Bic dich .
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phia Nam (Hinh 2).

Trong toan b qua trinh Id cac nam tr 1999
dén nim 2013 déu cho két qua tinh toan xu
huéng dich chuyén manh ¢ phia bd Nam. Néu
lti trong song Cai cac nam 16n, di manh dé day
dong triéu ra thi dinh cac mili tén c¢6 xu hudng
tinh tién ra bién, nhung két qua Hinh 2 cho thiy
cac dinh cac mili tén cat ¢ hai phia Bac va Nam
déu co xu thé tinh tién, xoay goc vao trong
song. Nhu vy, co thé khing dinh tai cac thoi
diém c6 1ii, dong chay i trong song van yéu
hon so v&i dong triéu ngodi bién chay vao.

3.5. Sur bién ddi dwong bo trong nim

Két qua tinh toan dién bién duong bo thoi
ky nhiéu nidm tai cira song Cai Nha Trang cho
ca bo bic va bo nam trinh bay tai Hinh 3 va
Hinh 4.

Dién bién doi cat bo bac theo thoi gian
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Tai bd phia bic, doi cat dich chuyén véi
chiéu dai I6n nhat 12 150 m. Tai miii phia
nam, bo bién bién dong manh hon véi khoang
cach dich chuyén 16n nhit 18n t6i 362.5 m.
Thoi ky tir 1999 dén 2003, doi cat by bac chu

yéu 1a bdi tu véi xu thé kha rd rét (Hinh 3),
trong cing thoi ky ndy, bo nam bién d6i
khong nhiéu (Hinh 4), xu thé x6i 1o chi thé
hién 18 tr nam 2002 trd di véi tbe do dién
bién kha nhanh.

s,

Hinh 4. Két qua tinh todn bi

Cira song luon xudt hién cac dai cat chin
ngoai cira va cac con ngam trén ludng chinh,
ctra bi thu hep, bdi nong. Tir nam 2003-2012,
dai cat ctra song bi mat dan va duong bd co xu
huéng boi, x6i xen 1dn. Khi dai cat chin ctra bi
mat di, luong bun cat duogc bdi ngay doan bo
sau d6. Piéu ndy, khiang dinh c6 su chi phdi cia
cac yéu t6 dong lyc bién va dong chay song,
ngudn bun cat trong song dén qua trinh hinh
thanh, phét trién ciia cac dai cat, con ngam. O
day, su tuong tac giita dong triéu va dong chay
doc bo ¢o vai trd quan trong trong viéc kiém
soat sy boi lap ctra bién. Pong thoi dong chay li
séng gop phan quan trong trong viéc duy tri su
6n dinh ctia cac dai cat phia dau cta song. Khi
dong chay song yéu, dong triéu, dong ven bo 1a
tac nhan chinh tao nén su thu hep phia dau cira
song Cai.

IV. KET LUAN & KIEN NGHI

Pé phan tich bién dong bo bién khu vuc vinh
Nha Trang, nghién ctru da thu thap cac anh
Landsat TM va Landsat ETM+ tir nim 1999 dén
ndm 2013. Mdi nim c6 it nhat 2 anh duoc thu

Dién bién doi cat b nam theo thi gian
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n doi vi tri doi cdt bo nam tir 1999 dén 2013

thap vao thoi ky mia khd tir thang 3 dén thang 5
va thoi ky mua i trong khoang thoi gian tu
thang 9 dén thang 12. Bé giai doan vi tri duong
bo tir chudi anh vé tinh Landsat, cong cu
Landsat Toolbox (5) trong ArcGIS va mé-dun
DSAS (6) d duoc sir dung. Viéc phan tich dién
bién dudng bd trong giai doan tir nim 1999 dén
nam 2013 dugc chia thanh véi cac thoi doan
tuong tng vo1i thoi ky mua kho, va mua mua va
cling nhu trong thoi ky nhiéu nam.

Két qua phan tich dién bién cia cac doi cat
chan cira cho thiy giai doan tir 1999 dén 2003,
ctra bi thu hep va bdi ndng, do su phat trién kha
rd rét cua doi cat bo bic va bd nam, Giai doan
tir 2003 toi nay, doi cat bd bac thé hién xu thé
X0i 16 kha manh va rd rét, trong khi ¢ doi cat bo
nam dién bién bdi x6i xen k& nhau va ¢ tinh
chat mUa. Dién bién x6i manh nhit xuit hién
vao thang 1/2011, nhung sau d6 doi cat lai duogc
phuc hdi vao cudi nam 2011. Cac dién bién nay
cho thiydoi cat tai khu vuc ctra song chiu sy chi
phdi ctia cac yéu td bién va dong chay song theo
mua.
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Abstract:
STUDY ON EVOLUTION OF THE CAI RIVER ESTUARIES, NHA TRANG
USING REMOTE SENSING DATA (PERIOD 1999-2013)

Nguyen Thanh Luan, Nguyen Hoang Son, Tran Thanh Tung

Nha Trang Bay is one of the 29 th most beautiful bays in the world , has been the center of
tourism and service of the Khanh Hoa province with quick growth in particular and the southern
Central region of Vietnam in general. Beside the development of infrastructure, urban, acvivities of
people, impact of climate change, etc,...they have made estuaries and coastal evolution more
complicated. This paper presents accretion, erosion patterns at estuaries and coastal of Nha Trang
bay by space and time scale with remote sensing technology and GIS. With series of Landsat from
1999 to 2013, we give analysis results to calculate specifically shoreline changes. The studied
results are the basis for scientist, administrator to find out surmounted methods, orienting coastal
protection strategy, master plan Nha Trang coastal structure as Khanh Hoa province.

Keywords: DSAS, remote sensing, GIS, Nha Trang bay, estuary, coastal, erosion, accretion,
shoreline.
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