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PHAN TiCH BIEN PONG CUA PUONG BO BIEN NHA TRANG,
TINH KHANH HOA UNG DUNG CONG NGHE VIEN THAM
VA HE THONG TIN PIA LY

Bui Thi Kién Trinh, Nguyén Manh Cuong'

Tém tat: Viéc giam sdt va xdc dinh sw thay doi ciing nhw toc @6 thay déi cia dwong bo bién Nha
Trang, tinh Khanh Hoa tir nam 2013 dén 2018 dwoc thiee hién béi cdc ing dung xir Iy, phan tich
trong Hé théng tin dia Iy (GIS) véi tw liéu anh Landsat 8 két hop véi anh Sentinel-2. Két qud cho
thdy x6i 16 xdy ra ré rét & khu vwec phia bac vinh Nha Trang (phwong Vinh Tho) trong giai doan
trwede nam 2015 da dwoc ngan chin hodn toan. Tuy nhién tinh hinh x6i 16, béi tu & khu viee phwrong
Vinh Lwong va Xwong Hudn lai dién bién bat thuong. Dac biét, xoi lo manh da xuat hién & khu vuc
phuwong Vinh Hoa va can diege theo doi chit ché. Két qua nghién ciru cho thdy tinh hiéu qud, do tin

cdy va kha ndng g dung ciia cong nghé vién tham va GIS trong nghién ciru bo bién.
Tir khoa: Bién dong duong bd, MNDWI, EPR, Nha Trang.

1. PAT VAN DPE

Vinh Nha Trang dugc cong nhéan 1a mot trong
nhimg trung tdm du lich nghi dudng dep nhat thé
gi6i voi nhing bai bién trai dai hang chuc cay sd
va hé sinh thai dién hinh, quy hiém cta ving
bién nhiét d6i (Wikipedia). Hién twong x6i 16 va
boi tu tai bo bién Nha Trang duoc quan tam dac
biét boi ¢ anh hudng rat 16n dén canh quan ciing
nhu hoat dong khai thac du lich, dich vu cua khu
vuc. Nhimg nghién ciru da cong bd cho théy,
ngoai anh hudng ctua qué trinh ty nhién do séng
va dong chay, do bién dbi khi hau, cac hoat dong
ci tao ctia con nguoi nhu 1an bién, xay dung khu
nghi dudng ciing da gop phan gy ra hién turong
x6i 16 bat thuong (Tran Van Binh et al., 2015;
Vu Minh Cat and Pham Quang Son, 2013;
Nguyen Thanh Luan et al., 2014; Nguyen Trung
Viet et al., 2017b). Hang loat giai phap cép thiét
chdng xam thyc va x6i 106 & bo bién Nha Trang
da duoc thuc hién trong nhimg nam gin day,
trong d6 c6 giai phap tai tao, nang cip bai bién
c6 tinh dén anh hudng cua bién d6i khi hau. Do
vay can thiét phai gidm sat va phan tich bién
dong duodng bo bién Nha Trang dé danh gia tac
dong, tinh hi€u qua cia nhiing giai phap do.

" Truong Pai hoc Thity loi
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Bién dong cia duong b bién co thé dugc
x4c dinh truc tiép thong qua cic phuong phéap
do dac thyc dia hi¢n dai nhu cdc may quay dat
c¢b dinh trén bo, sir dung may bay khong ngudi
l4i (drone) ¢6 gan may chup anh va thiét bi dinh
vi (Nguyen Trung Viet et al, 2017a). Phuong
phap quan tric bang cic cong nghé méi nay da
va dang duoc Gng dung rat hiéu qua tai Cira Dai
(HO1 An) va Nha Trang (Khanh Hoa). Tuy nhién,
nhimg phuong phép trén chi thu thap sd liéu tai
nhimg khu vuc nhat dinh, chit luong dir liéu phu
thudc nhidu vao thoi tiét, doi hoi chi phi dau tu
16n va c6 kha nang mat mat, hong hoc.

Nghién ctru tng dung cong nghé vién tham va
GIS dé nghién ctru bién dong duong bo da c6 &
Viét Nam tir kha 1au do uvu thé da thoi gian va
pham vi rong (Vu Minh Cat and Pham Quang
Son, 2013; Dang Dinh Doan, 2009; HaiTrung Le
et al., 2018; Nguyen Thanh Luan et al., 2014;
Pham Thi Phuong Thao and Ho Dinh Duan,
2011), phuong phap st dung chii yéu 1a to hop
mau tu nhién va t6 hop mau gia dé phan biét dat
va nudce. Pdi véi muc dich nay, chi s khac biét
vé nudc stta d6i MNDWI (Modification of
Normalized Difference Water Index) da dugc su
dung kha pho bién trén thé gioi (GOMEZ et al.,
2014; Ji et al., 2015; Liu et al., 2017) nhung mai
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chi bat dau duoc cht ¥ ¢ Viét Nam (Nguy Minh
Hien, 2017).Trong nghién ciu nay ching toi
chon phuong phép tng dung GIS két hop voi
cong nghé vién tham sir dung anh Landsat 8 va
dic biét 1a anh Sentinel-2hién rdt méi o Viét
Nam dé danh gia dya trén chi s6 MNDWI.

2. PHUONG PHAP NGHIEN CUU

Sentinel 2A & 2B

Tinh toan, phén tich bién déng dwing by

béng phirong phap EPR

Tai anh v& tinh Landsat-8, Hiéu chinh gi tri dnh va
dnh hwdng cia khi quyén

Pidu vé dedngbd

Sy bién dong duong bd bién Nha Trang
trong giai doan 5 nim, tir thang 9/2013 dén
thang9/2018 dugc gidm sat va phan tich trén
anh vé tinh Landsat-8 va anh Sentinel-2bang céc
phan mém ArcGIS, SNAP va DSASsir dung chi
s6 MNDWI va phuong phép danh gia EPR theo
quy trinh dé xut nhu sau:

Tinh chi si MNDWI ciia
khu vure nghién ciu

Léy miu va phén loai cic déi tireng trén anh

Hinh 1. Quy trinh tinh todn phdn tich bién déng dwong bo tir dnh vé tinh

2.1. Tai anh vé tinh

V¢ tinh chyp anhLandsat-8 cia Co quan
Hang khong Vi tru My NASA va Cuc khédo
sat dia chat My USGS bat dau dugc phong
vao vii tru ngay 11/02/2013, chup khoang 400
anh/ngay va chup toan bd bé mat dat trong 16
ngdy. Anh c6 d6 phan giai 30m, dugc xir Iy va
cung cap mién phi cho ngudi dung trong vong
48 tiéng sau khi chup. Uu thé vuot troi nhat
ctia anh Landsat 8 13 2 kénh ph6 méi cung cap
thong tin ¢ cac tang nudc sau; va c6 kha ning
phét hién, chinh stra cac hiéu tng khi quyén.
Do d6 viéc xac dinh bién dong dudong bo bang
anh Landsat 8 c6 su khac biét dang ké vé hiéu
qua va do chinh xac so v6i1 cac loai anh cung
do phan gidai(Wikipedia). Trong nghién ciru
nay, chung td1 chon dnh Landsat 8 chup dai bo
bién Nha Trang vao thang 9 cic nam tir 2013
dén 2018, duwoc tai vé tr website:
https://earthexplorer.usgs.gov.

Hé thong vé tinh Sentinel-2 thudc chuong
trinh Copernicus cua Co quan Khong gian chau
Au ESA duoc thiét ké 13 mot cip vé tinh bao
gom: 2A bat dau chup anh tir ngay 8/7/2015 va
2B phéng thanh cong ngay 7/3/2017. Anh
Sentinel-2 c6 d§ phan giai 20m, chyp trén 13
kénh phd va c6 vong lip 5 ngdy nén thu nhan
thém duoc rat nhiéu thong tin trén bé mat dat
v6i cap d6 chua timg co6(Wikipedia). Hién chua
c6 nghién ciu ung dung anh Sentinel-2 trong
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giam sat bién dong duong bo nudc ta, vi vay
chung t61 chon sir dung anh Sentinel-2 chup
cung thoi ky néu trén, dugc tai vé tir website
cua ESA: https://scihub.copemicus.eu/

2.2. Hiéu chinh gia tri anh (tién xir ly)

Céac anh vé tinh di tai vé can duoc xir Iy so
bo dé hiéu chinh gia tri anh va anh hudng cua
khi quyén 1én anh trudc khi sir dung.

Gia tri s6 cta anh thu nhan can dugc chuyén
dbi thanh gia tri phan xa trén bau khi quyén
TOA (Top Of Atmospherereflectance) theo
cong thirccung cap boi USGS:

= Mp Qear+4p
roa coxl ES.E-.' (1)

trong d6 #..1a goc thién dinh cua mat troi

tinh tor gbc cao cua mat tro1 Osg co trong file
metadata cua anh: 6sz = 90° - Osg ; Mp va A4, lan
lwot 14 hé s6 nhan va hé sd cong dic trung cho
bang anh lay tir file metadata ciia anh, Qeq 13 gia
tri lwrong hoa va hiéu chuan cia mdi pixel (DN).

Tiép theo, can loai bo hiéu ng tan xa va hap
thu do khi quyén gay ra trén anh vé tinh bang
mo hinh COST (Pat S. Chavez, 1996):

. (Lsafpa g =Lhase e ITTx®
pa= Eoi¥ cosls KTAUv xTALMz (2)
Céac gia trj trong cong thic (2) duoc lay tir
file metadata cta anh.
Co6 thé dung cong cu tinh trong cic phan
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mém xir Iy anh vé tinh nhu ENVI, ERDAS,
ArcGIS... dé thyc hién viéc hiéu chinh. Riéng
anh Sentinel c6 phan mém chuyén dung SNAP
cung cép chirc nang tién xur 1y.

2.3. Nin chinh hinh hoc dnh

Anh vé tinh dugc chup va dinh vi trong hé
toa dotoan cau WGS-84, phép chiéu UTM mui
49N céan phai chuyén vé hé toa d6 VN2000 cua
Viét Nam theo quy dinh cua Thoéng tu
973/2001/TT-TCDC (Toéng cuc Dia chinh,
2001). Ban chit cia thao tic nay la nan chinh
hinh hoc anh duwa trén ban dd dia hinh ty 1&
1:50,000 str dung hé toa do6 VN2000 cua khu
vuc tuong ung.

2.4.Tinh chi s6 MNDWI cia khu vuc
nghién ctru

Trén anh vé tinh, nudc c6 kha nang hap thu
manh va birc xa thap trong dai séng nhin thay
dén hong ngoai. Do viy chi s6 NDWI dugc tinh
toan tir kénh xanh 14 (Green) va kénh hong ngoai
song trung dua trén hién tugng nay 1a phu hop
nhat cho viéc 1ap ban d6 mép nudc trong hau hét
cac truong hop. O nhimg noi c6 nhiéu cong trinh
xdy dung, chi s6 NDWI dugc cai tién thanh
MNDWI, sir dung kénh xanh 14 (Green) va hong
ngoai séong ngin (SWIR) theo cong thic
(McFeeters, 1996):
Greent SWIR )

Trong nghién ctu nay, chung to1 su dung
phan mém ArcGIS dé tinh MNDWI tir cac anh
vé tinh chup khu vuc bo bién Nha Trang.

2.5. LAy mAu va phan loai ddi twong trén anh

Pé phuc vu cho muyc dich chiét tach duong
bo tir anh, can phén loai cac ddi twong trén anh
thanh 2 loai chinh 1a dat va nudc, duong bo sé
duoc sb hoa 1a ranh gidi cta hai d6i tuong nay.
Qua trinh léy mau duoc thyc hién thii cong b?lng
cach chon ving dic trung cua dat va nudc turong
(g trén anh, sau d6 chuyén chung thanh céc
khoa giai doangiap chophin mém tu déng so
sanh d6i chiéu dé nhan dang va phén loai dbi
tuong trén anh. Qua trinh nay duogc thuc hién
bang phan mém ArcGIS.

MNDWI =
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2.6. Diéu vé duong bo

Sau qua trinh ldy mau, dudong bo duge ty
dong chiét tach trén anh vé tinh bang cac phan
mém chuyén dung. Két qua vé duong bod tur
dong can duoc kiém tra lai dé phat hién nhiing
khu vuc chua ding, tir d6 tién hanh vé& thi cong
theo cac dbi tuong thuc té duoc ghi nhan trén
anh (Hinh 4). Trong budc nay, dir liéu anh &
dang raster dugc chuyén ddi thanh dang dir licu
vector phuc vu vi¢c tinh toan bién dong duong
bo (Hinh 5).

Hinh 3. Tinh MNDWI tir anh Sentinel 2015
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ML cAt 5177

Hinh 5. Puong bo Nha Trang giai doan 2013-2018 trén anh Landsat 8 va cdc mdt cdt dién hinh

2.7. Tinh toan, phan tich bién dong

Gia tri bién dong dugc xac dinh bang cach so
sanh hai duong b bién theo hai mdc thoi gian
khac nhau nho mot sb phuong phap phan tich
théng ké trong phan mém DSAS (do USGS
cung cip chay trén nén ArcGIS) nhu NSM,
SCE, EPR, LSE... Trong s6 nay, phuong phép
ty 1& diém cudi EPR — End Point Rate (Fenster
et al., 1993) dugc s dung phod bién nhat hién
nay (Fuad and A., 2017; Nassar et al, 2018;
Sorgenfrei and Groenewold, 2017). Gia tri EPR
duoc tinh theo cong thirc:

Khoang cich bien dong

EPR =

(4)

Tang chir gian cheo 431 biin déng

trong d6 khoang cach bién dong la khoang
cach giita 2 dudng bo bién, téng thoi gian theo
ddi bién dong 1a khoang thoi gian giita thoi
diém c6 dudng b cii nhat va méi nhat (Hinh 6).

L g— 056152/ L —i
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transect

Hinh 6. Co so xdc dinh gia tri EPR
Trong nghién ctu nay, dé xac dinh gia tri

EPR, chang t6i thiét 1ap duong co so 1a duong
bo bién Nha Trang thang 9/2013. Bit dau tur
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diém giap ranh véi huyén Cam Lam va két thuc
tai diém giap ranh voi huyén Ninh Hoa thanh
lap cac mat cat cach déu nhau 100m, tong sd c6
265 mait cat. Gia tri bién dong duoc so sanh sau
mdi chu ky 1 nim (tinh tir thang 9/2013 dén
thang 9/2018) dé phan tich va danh gid tinh
trang x61 16 cling nhu hi€u qua cta cac giai phap
bao vé bd bién d trién khai.

3.KET QUA VA THAO LUAN

3.1. Phan tich, danh gia tinh trang xéi 16

Két qua tinh bién dong duong bo Nha Trang
giai doan 9/2013-9/2018 bang anh Landsat 8
duoc tong hop ¢ Bang 1. Két qua cho thay, giai
doan 9/2014-9/2015 gan nhu khong xay ra x6i
16. Trong thoi gian con lai, hién tuong x61 16
xay ra chu yéu ¢ cip do trung binh va song
song v&i qua trinh boi tu, ty 18 x6i 16 va bdi tu
xap xi nhau. Tuy nhién khu vyc xay ra x6i 10
phéan bd rong, c6 ca ¢ trong bii tim va mot sb
khu nghi dudng.

Bang 2 thé hién két qua tinh bién dong trén
anh Sentinel-2 trong 3 nam tr 9/2015 dén
9/2018. S6 lrong mit cit xay ra hién tuong xoi
16 trén anh Sentinel-2 tang hon so véi trén anh
Landsat 8 ¢ giai doan 9/2015-9/2017 nhung lai
giam di dang ké trong giai doan 9/2017-9/2018.
Ngoai ra, vi tri va do lon cua x6i 16 xac dinh
trén anh Landsat 8 kha phu hop véi két qua tinh
tir anh Sentinel-2 cung thoi diém du c6 do phan
giai thap hon.
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Bang 1. Két qua tinh bién dong dwong bo bién Nha Trang bang anh Landsat 8

Phan cz‘up S6 lwrgng mat cit Ty 1€ (%)
EPR 2013-| 2014- | 2015- | 2016- | 2017- | 2013- | 2014- | 2015- | 2016- | 2017-
(m/nam) | 2014 | 2015 | 2016 | 2017 | 2018 | 2014 | 2015 | 2016 | 2017 | 2018
Dudi -40 4 0 3 3 70 1,57 000 1,18 1,18 275
Tir-40 dén -20| 11 0 10 8 21| 431] 0,00 3,92 3,14| 824
Tir -20 dén 0 125 7 98| 133| 141] 49,02 2,75| 38,43| 52,16] 55,29
Tir 0 dén 20 109 95| 128 104 75| 42,75 37,25| 50,20 40,78 29,41
Tir 20 dén 40 4 59 8 4 70 1,57| 23,14 3,14| 1,57 275
Trén 40 2 94 8 3 4|  0,78| 36,86 3,14| 1,18 1,57
Bing 2. Két qua tinh bién dong duwong bo bién Nha Trang bang anh Sentinel-2
Phén cip EPR S6 hrong mit cit Ty 18 (%)
(m/nim) 2015-2016 | 2016-2017 |2017-2018 | 2015-2016 | 2016-2017 | 2017-2018
Dudi -40 10 5 4 3,84 2,21 1,60
Tir -40 dén -20 13 11 2 5,05 4,19 0,76
Tir -20 dén 0 122 128 80 46,08 48,93 30,44
Tir 0 dén 20 92 102 163 34,94 39,07 62,18
Tir 20 dén 40 12 6 8 4,67 2,32 3,19
Trén 40 14 8 4 5,42 327 1,82

Trong giai doan 9/2013-9/2014, hién tugng
x6i 16 manh nhat xay ra & mat cat S236 tai khu
vuc phia Bic vinh Nha Trang, thudc phuong
Vinh Tho, sau d6 giam dan va chuyén sang boi
tu (Hinh 5a).

Giai doan 9/2014-9/2015 hau nhu khong xay
ra hién tuong x61 16. Tu 9/2015-9/2016 x61 16
cuc dai xay ra & mat cit N75 phia Nam bo bién
Nha Trang doan thudc dia ban xa Vinh Luong,
khu vyc nam ngoai bii tim. Bién dong duong
bo ¢ day kha dac biét khi x61 16 va boi tu xay ra
luan phién (Hinh 5b).

Hién tuong x6i 10 16n nhit trong giai doan
9/2016 dén 9/2017 xay ra tai mat cat sd 177
thudc phuong Xwong Huan, dau duong Trin
Phi, trung tdim bo bién Nha Trang (Hinh 5c).
Pay 1a hién tuong bat thuong boi nhiing nim
trudc khu vuc nay duoc boi tu.

Mirc d6 x6i mon manh nhét trong giai doan
9/2017-9/2018 dién ra ¢ mat cit 195 thudc
phuong Vinh Hoa, gan 2 khu nghi dudng
Amiana Resort va Champarama Resort (Hinh
5d). Trude d6 duong bd ¢ khu vuc nay khé on
dinh, khong c6 hi¢n tugong x61 mon.
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3.2. Panh gia d chinh xac ciia két qua

Két qua sd hoa dudng bo bién Nha Trang tir
anh Landsat 8 va Sentinel-2 cia ciing thoi diém c6
chénh 1¢ch do do phan giai cua tu li€u anh (Hinh
5b). Anh Sentinel-2 c6 d6 phén giai cao hon nhiéu
so v6i anh Landsat 8 nén dudng bd duoc sb hoa tir
anh Sentinel-2 dang tin cay hon.

Bién dong cua dudng bo xac dinh tir hai anh
kha twong dong (Hinh 5a, c,d), chi & mot vai khu
vuc cd khac biét ro rét (HinhSb). Két qua tinh
toan tir anh Sentinel-2 vé nguyén tic c6 do chinh
xé4c cao hon anh Landsat 8, tuy nhién can kiém
chting bang cac sb liéu quan tric thuc dia. Két
qua tinh toan tir anh Landsat 8 tuy co6 sai léch
nhung van trong pham vi cho phép ddi véi
phuong phap phén tich bién dong duong bd bang
cong nghé vién tham va GIS.

4.KET LUAN

Két qua thu duoc cho thiy chi sé6 MNDWI va
phuong phap EPR hoan toan phu hop ddi voi
giam sat, phan tich bién dong duong bo bién
Nha Trang. Pong thoi, cac ngudn anh vé tinh
thé hé méi nhu Landsat 8 va Sentinel-2 ciing thé
hién tinh vu viét va tiém nang trong nghién ctu
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bo bién ndi riéng, thém luc dia va khu vuc ngip
lut néi chung. Do véy, quy trinh dé xuét trong
bai bao nay c6 thé 4p dung cho cac nghién ctru
tuong ty.

Co6 thé thdy, trong 5 ndm gan day, hién tuong
x6i 16 bo bién Nha Trang xay ra trén pham vi
rong, dién bién phtic tap va bat thuong gy anh
hudéng lon té1 hoat dong du lich, dich vu. Vai
nhimg két qua thu dugc, can tiép tuc gidm sat,
nghién ctru va danh gia bién dong duong bo
Nha Trang trong thoi gian toi, tir d6 dé xuat cac

giai phap phong chdng x6i mon, tai tao va ning
cap bo bién.

Loi cam on

Nghién ctru nay dugc thyc hién trong khudén
kho6 dé tai nhanh cta nhiém vu hop tac qubc té
vé KHCN theo nghi dinh thu cép nha nuéc
“Nghién ctru cac dac trung dong hoc hinh thai
vung vinh va dé xuat ung dung cac giai phap
tai tao, nang cAp bai bién Nha Trang, tinh
Khanh Hoa c6 tinh dén anh hudng cua bién doi
khi hau”.
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Abstract:
APPLICATION OF REMOTE SENSING AND GEOGRAPHIC INFORMATION
SYSTEM TO SHORELINE CHANGE ANALYSIS AT NHA TRANG BEACH,
KHANH HOA PROVINCE

Monitoring and analysis of shoreline change and rate at Nha Trang beach, Khanh Hoa province in
5 years (2013 to 2018) are performed in GIS using Landsat 8 and Sentinel 2 satellite images. The
results indicate that the largest erosion of shoreline in the period of 2013-2014 located in Vinh Tho
Ward, northern of Nha Trang Bay, has been thoroughly prevented. Nevertheless, the shoreline in
Vinh Hoa Ward and Xuong Huan Ward are experiencing abnormal coastal erosion and deposition.
In particular, massive beach erosion in Vinh Hoa Ward requires strict surveillances. According to
the research, practical effectiveness,reliability and applicability of proposed approach applying
remote sensing and GIS has been achieved.

Keywords: Shoreline change analysis, MNDWI, EPR, Nha Trang beach.
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