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KHA NANG SUDUNG CHI SO PAT XAY DUNG (IBI) TU DU LIEU
VIEN THAM PA THOI GIAN PHUC VU NGHIEN CUU TOC PQ PO
THI HOA PHAN PAT LIEN THANH PHO NHA TRANG

Dwong Thi Mai Chinh', P Thi Phwong Thio?, Nguyén Manh Hai®
'Phan hiéu Truong Pai hoc Tai nguyén va Moi truong Ha Noi tai tinh Thanh Hoa
*Truong Pai hoc Mo - Dia chét
*Pai Vién tham Trung wong, Cuc Vién tham Qudc gia
Tém tit
Qud trinh d6 thi héa tai cdc thanh phé 16m nhu Nha Trang hién dang dién bién
rat nhanh. Pat do thi dwoc mé rong vé mdt khong gian sé can phai kiém sodt va dinh
hiweéng cho phit hop véi quy hoach va xu hwéng phdt trién cia thanh phé. Nghién ciru
nay sir dung chi sé xdy dung IBI chiét xudt tir anh Landsat giai doan 2004 - 2018 dé
gidm sdt toc do do thi héa phan dat lién cia Nha Trang. Két qua cho thdy trong giai
doan nghién ciru co sw gia tang manh mé vé dat xay dwng, sy do thi hoa khong chi la
sw tang dan s6 ma con la sw mé rong vé mat khéng gian, xu hiedng mé réng tir Péng
sang Tay, doc theo cdc tuyén giao théng va cdc con séng. Giai doan ting manh mé
nhat la 2011 - 2018, gdp hon 7 lan so véi giai doan 2004 - 2011.
Tir khéa: IBI; Vién tham da thoi gian; D6 thi hoa; Nha Trang.
Abstract
Using Index-base Built-up Index (IBI) from multi-temporal remote sensing data to
monitor the urbanization of Nha Trang city in Vietnam
The process of urbanization in big cities (i.e. Nha Trang) is happening very quickly.
Spatial expansion of urban land should be controlled and oriented in accordance with
the city s planning and development trends. This study uses Built-up Index extracted
from Landsat period 2004 - 2018 to monitor urbanization rate of the mainland in Nha
Trang. The results showed that there was a significant increase of construction land in
Nha Trang city from 2004 to 2018. Urbanization was not only displayed by population
growth, but also showed via spatial expansion, the tendency to expand from East to
West, along traffic routes and rivers. The strongest period for urbanization of Nha
Trang city was 2011 - 2018, more 7 times higher than that of period 2004 - 2011.

Keywords: IBI; Multi-temporal remote sensing data; Urbanization; Nha Trang
city.

1. Pit van dé nude 1a Ha Noi, H5 Chi Minh, Nha Trang,
Da Ning. Mit khac, d6 thi hoa khong thé
tach roi van dé dan s6. Dé giam bét va han
ché nhiing tac dong cua di cu tu phat, can
c6 quy hoach d6 thi mot cach khoa hoc,
‘ phat trién hé thong d6 thi mot cach hai hoa
cu ty do, qua tai v€ cac dich vu xa hdi  gijira cac ving, mién va cic dia phuong.
dic biét 1a d6i v6i cac thanh phd 16n nhat  Lan song di cu tang 1én c¢6 nghia 1a do thi
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Ty 1¢ d6 thi hoa ¢ Viét Nam con ¢
mirc thip so véi cac qudc gia trong khu
vuc nhung Viét Nam da va dang ddi dién

v61 nhitng mat trai cua do thi hoa nhu: di
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tré thanh nhitng ving da van ho4, dé dan
tGi phat trién khong theo quy hoach. Do
thi héa nhanh chong va khong theo quy
luat 13 mot van dé thiét yéu vé mat danh
gia va quan ly méi truong. Sy nang dong
cua cadc mo hinh canh quan nén dugc chu
trong va phan tich boi chinh quyén dia
phuong cho mdt mdi truong bén viing.
Nhiéu nghién ciru vé bién dong st dung
dat tai cac thanh phd da duogc trién khai
bang phuong phap phan loai anh vé tinh
nhu Pham Thi Mai Thy va nnk (2011) [7]
da sir dung anh v¢ tinh Lansat dé giam sat
phat trién khong gian d6 thi va phan tich
mdi lién quan dén ngdp lut tai thanh phé
Can Tho; Lam Van Hao va Lé Thi Pha Mi
(2020) [5], da st dung anh v¢ tinh Landsat
thong qua viéc phan loai nham theo doi
qua trinh d6 thi hoa tai thanh phé H6 Chi
Minh giai doan 1989 - 2019. G mot khia
canh khac, Trinh Lé Hung va nnk (2016),
Huynh Van Chuong va nnk (2017) [3,
8], da sir dung GIS va chudi Markov dé
nghién ctru va du béo xu hudng bién dong
su dung déat do thi trén dia ban cac thanh
phé 1én. Céc nghién ciru trén hau hét dap
tmg duoc nhu cau theo doi bién dong d6
thi hoa, tuy nhién phuong phdp thuc hién
doi hoi nhiéu cong strc va thoi gian. Xu
thé trén thé gidi hién nay 1a st dung chi
s6 IBI (Built-up Index) dé xac dinh nhanh
khu vuc dat xay dung tr anh v¢ tinh (Xu,
2008) [1], tor do phat hién dugc nhanh
chong tdc d6 do thi hda tai cac thanh phé
(Liu, 2017; Juan C. Valdiviezo-N, 2018)
[4, 6].

Muc tidu clia bai bao 14 tim hiéu vé
viéc xac dinh chi s dat xdy dung tir dir
liéu vién tham phuc vu cho vi¢c nghién
ctru téc d6 d6 thi héa khu vuc dat lién
thanh phé Nha Trang, tinh Khanh Hoa

Nghién ciru

nham dinh huéng xay dung mot d6 thi van
minh, hién dai, c6 chét luong moi truong
song t6t, co ty 18 1ap diy dung tai cac khu
ddé thi mai cling nhu ap dung khoa hoc
cong nghé hién dai trong quan ly do6 thi.

2. Khu vue nghién ctru

Nha Trang 13 mét thanh phd ven
bién va la trung tdm chinh tri, kinh té,
van hda, khoa hoc k¥ thuat va du lich cua
tinh Khanh Hoa, Viét Nam (Hinh 1). Nha
Trang cé nhiéu loi thé vé dia ly, thuan
tién vé duong bo, duong sat, duong hang
khong, dudng bién trong nude va qudc té,
la ctra ngd Nam Trung B¢ va Tay Nguyén
nén ¢6 nhiéu diéu kién mé rong quan hé
giao luu va phat trién manh vé du lich.

bia hinh Nha Trang kha phuc tap
c6 dd cao trai dai tir 0 dén 900 m so v&i
mit nude bién duge chia thanh 3 vung dia
hinh. Viing dong bang duyén hai va ven
song Cai c6 dién tich khoang 81,3 km?,
chiém 32,33 % dién tich toan thanh phd;
vung chuyén tiép va cac doi thip c6 do
déc tir 30 m dén 150 m chii yéu nam o
phia Tay va Bong Nam hodc trén cac dao
nhoé chiém 36,24 % dién tich, vung nui ¢
dia hinh dbc trén 150 phan bd ¢ hai dau
Bic - Nam thanh phé.

Nha Trang c6 khi hau nhiét d6i xavan
chiu anh huong cua khi hau dai duong,
tuong ddi 6n hoa, nhiét do trung binh nam
la 26,3 °C. C6 mua Dong it lanh va mua
khé kéo dai. Mua mua bit dau tir thang
9 va két thic vao thang 12 duong lich,
luong mua chiém gan 80 % luong mua ca
nam (1.025 mm).

Thanh phé Nha Trang hién nay cé
dién tich tu nhién la 252,6 km? (chua tinh
dién tich cac dao va vinh bién). Dan sé 1a
535.000 nguoi (2018), 1a mdt trong 4 do
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thi loai 1 ¢ Viét Nam voi trinh d6 phat trién
kinh té - x3 hoi ciia ving kha cao, ciing 1a
thanh phd co tde do do thi héa chéng mat.
Trong khoang 15 nam trd lai day, toc do
d6 thi hoa tai Nha Trang dién ra nhanh c6
nhiing budc phat trién vuot bac, song két
c4u ha tang tuy dugc dau tu nhiéu nhung
van chua hoan toan dép tmg dugc nhu cau
phat trién, canh quan thién nhién c6 nguy
co bi giam do sirc ép vé nhu cau xdy dung
phat trién d6 thi; tinh trang 6 nhiém moi
truong dang c6 chidu hudng gia ting; trat

tr van minh d6 thi con nhiéu bat cap....
Chinh quyén va nhan dan thanh phd can
theo ddi, quy hoach phat trién d6 thi Nha
Trang mdt cach hop ly. Bén canh do6, cach
thire xay dung va quan ly d6 thi theo cach
truyén thong dang phai d6i mat véi nhiéu
khé khan, thach thirc nén doi hoi cac nha
lanh dao, quan ly d6 thi phai tim kiém
nhiing chién lugc, giai phap d6i mdi sang
tao phtt hop v&i bbi canh hién nay va xu
hudng phét trién trong twong lai dé tiép tuc
khang dinh Nha Trang 13 trung tdm du lich

cua ca nudc, thanh phd van hoa, chinh tri cap quoc gia va qudc te,...
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Hinh 1: Vi tri dia ly thanh pho Nha Trang
3. Thu thap dir li¢u
Bdng 1. Cac anh Landsat sir dung trong nghién ciru
Ngay thu anh ID canh dnh B cam D§ phan giai Phan trim miy
06/07/2004 LT51230522004188BKT00 ™ 30m 1%
08/06/2011 LT51230522011159BKT00 ™ 30m 2%
02/11/2018 LC81230522018306LGNO0 | OLI-TIRS 30m 0%

- Cac anh vé tinh Landsat da thoi
gian bao trum thanh phé Nha Trang
(pass: 123, row: 052) dugc lya chon trong
nghién ctru nay bao gébm Landsat 5 TM
(2004, 2011) va Landsat 8 OLI TIRS

(2018) dé thanh 1ap cac ban do st dung
dat d6 thi cdc nam tuong ung (Bang 1).
Céc dai hong ngoai nhiét Landsat (TIR)
da duoc dinh ¢6 lai thanh 30 m trudce khi
tinh todn céc chi sd.
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- Ban d6 hién trang sir dung dét thanh
phd Nha Trang ti 16 1:25.000 nam 2015
do S¢ Tai nguyén va Mdi truong Khanh
Hoa cung cdp su dung dé xac dinh khu
vuc dat d6 thi.

- Ban d6 dia hinh 1/50.000 c¢6 phién
hiéu: D-49-87-A va D-49-87-C hién chinh
nam 2011, Cuc Cong ngh¢ thong tin.

4. Phwong phap nghién ciru

4.1. Tién xir Iy di ligu

Phaén tich dit liéu ban dau (tién xt 1y)
ctia dir liéu Landsat dugc thuc hién bang
cach chuyén d6i dir liéu dang sé nguyén
(DN) thanh gié tri thuc cua buc xa. Cac
thong sb c6 san trong tép siéu dir liéu (tép
MTL). Céng thitc chuyén doi céc gia tri
DN thanh gié trj birc xa c6 thé dugc biéu
thi trong biéu thirc (1) d6i v6i Landsat 5, 7
trong biéu thirc (2) v6i Landsat 8.

Lmax—Lmin

LA = ,
Qcal max—Qcal min
x (Qcal — Qcal min) (1)
+ Lmin

LA 1a gia tri buc xa phé

Qcal 1a gia tri pixel tiéu chuan da
dugc lugng tir hoa va hiéu chuan dudi
dang s6 (DN)

Qcal max, Qcal min: 1a gia tri diém anh
hiéu chinh dinh luong cuc dai va cuc tiéu
ung vai tung kénh thong tin dir li€u anh

Lmax, Lmin: 1a cac gia tri buc xa
phé cuc dai va cuc tiéu ung vdi tiing kénh
thong tin anh c6 dugc tir tép siéu dir lidu.

LA =ML * Qcal + AL (2)

LA la gia tri buc xa phé.

ML 1a ddc diém k§ thudt ciia bang tan
hodc kénh co6 dugc tu t&€p siéu dir li¢u.

Nghién ciru

AL 14 dic diém k§ thuat cua cac dai
hodc kénh co6 dugc tu siéu tép dir liu.

Qcal 13 gia tri pixel tiéu chuan da
duoc lugng ti hoa va hi¢u chuan dudi
dang s6 (DN).

4.2. Tinh todan cac chi so

Built-up Index (IBI) 1a mot cach tiép
can ¢6 thé duoc st dung dé thyc hién phan
loai nhanh cac khu vuc dat xay dung, dugc
phat trién bai Xu (2008). Phuong phap IBI
dé thanh 1ap ban d6 phéan bd dét do thi duoc
thuc hién bang cach str dung két hop ba chi
s0, cu thé 1a: (1) cach tiép can phat trién
chi s6 khac biét xay dung (Normalized
Difference Built-up Index - NDBI) da
dugc thyc hién bdi Hangiu.Xu (2007),
(2) Chi sb thuc vat c6 hiéu chinh phan xa
mit dét (Soil Adjusted Vegetation Index -
SAVI) vi theo nhiéu nghién ciru cho thay,
chi s6 SAVI ¢6 kha nang lam tang dic tinh
cua thuc vat ngay ca ¢ nhitng ving cé 16p
phii thye vat dudi 15%, trong khi d6 chi s6
NDVI chi dat hiéu qué véi nhitng vung co6
d6 che phu thuc vat trén 30 %. Piédu do co
nghia la chi s6 SAVI ¢6 d6 nhay véi thuc
vét 16n hon so véi chi s6 NDVI nén rat phu
hop cho cac nghién ctru vé d6 thi. (3) Chi
sd khéac biét nude (Modified Normalized
Difference Water Index - MNDWI) cho
thdy 16p nudc duoc phan tach tir anh vién
tham thuong bi nhiéu boi 16p dat xay dung
do ca nudc va dat xay dung déu phan xa &
ving song anh sang lyc nhiéu hon so vdi
ving can hong ngoai. Dé giai quyét van
dé nay, cac nha khoa hoc da st dung kénh
hong ngoai gitra dé lam ting dic tinh nude
& viung d6 thi. Phuong phép IBI cho két
qua 1a cac khu vue c6 dat xay dung s& xudt
hién va co6 gia tri cao hon khi so sanh véi
cac loai st dung dét khac, cong thuc tinh
chi s dat xay dung nhu sau:

57— [NDBI —(SAVI + MNDWI) /2]
(NDBI + (SAVI + MNDWI) /2]

3)
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5. Két qua nghién ciru
5.1. Xdc dinh chi sé6 SAVI

Dua trén su phan xa khac nhau cua
thuc vat thé hién gifra kénh phé nhin théiy
(kénh d6) va kénh can hong ngoai dung
dé diéu chinh mtc do tap trung cua thuc
vat trén mat dat. Chi s SAVI duge tinh
toan theo cong thurc:

oupp = (VIR =RED)(1+1)

(NIR+ RED +1)

“4)

-1,1 I 1,2

Trong d6: NIR 1a kénh can hong
ngoai (Near Infrared); RED la kénh do; 1
1a hé s diéu chinh ¢6 gia tri tir 0 dén 1 (1
= ( tai noi c6 mat do thuc vat cao; 1=1 tai
noi ¢6 mat do thuc vat thép). Gia tri cua
SAVI cua thanh phé Nha Trang (Hinh 2)
nam trong khoang [-1,1 - 1,2], véi khu vuc
c6 thuc vat SAVI > 0,3; khu vuc khong co
thue vat SAVI < 0,3 va SAVI mang gia tri
am tai noi c6 mit nude hodc dit 4m.

Hinh 2: Chi sé6 SAVI

5.2. Xdc dinh chi s6 MNDWI

Dua trén sy phan xa khac nhau cua
nude thé hién gitra kénh phd nhin thiy
(kénh xanh 14 cdy) va kénh hong ngoai
song ngan dung dé diéu chinh mic do
tap trung ciia nudc trén mat dat. Chi sb
MNDWI dugc tinh toan theo cong thurc:
snpivg = (GREEN —MID)

(GREEN + MID)

Trong d6: MID la kénh hong ngoai
song ngin; GREEN 1a kénh xanh 14 cay;
Gia tri cia MNDWI tai thanh phd Nha
Trang nam trong khoang [0,5;1]. Gia tri
NMDWI cua cac vung nudc 16n hon 0,9;
tham thyc vat co gid tri nhé hon (0,5 -
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0,7) va dat xay dung c6 gia tri nam trong
khoang 16n hon 0,7 dén 0,9.
5.3. Xdc dinh chi sé NDBI

Dua trén co so dit xady dung c6 h¢
sO phan xa ¢ dai song giita hong ngoai
(MIR) cao hon hin so vé6i dai séng can
hdng ngoai (NIR). Chi sé NDBI dugc tinh
toan theo cong thirc:

vpg - (MID = NIR)
(MID + NIR)

Trong d6: MID 1a kénh hdng ngoai
séng ngin; NIR 1a kénh can hong ngoai
(Near Infrared); Gia tri cia NDBI nam
trong khoang [-1;1]. i véi thanh phd Nha
Trang gid tri NDBI trong khoang [0,15; 0,4]
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ol
Hinh 4: Chi sé NDBI

T

Hinh 5: Chi sé IBI
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5.4. Xdc dinh chi sé IBI

Hinh 6: Chi sé IBI sau phin nguwing

Can cu vao két qua cua ba chi sb
SAVI, MNDWI va NDBI, chi sé xdy
dung co s IBI dugc thiét lap theo cong
thic (3) va co gié tri tir -0,921 dén -0,259
(Hinh 5). Dé thuén 1gi cho viéc thanh lap
ban d6 sir dung dat do thi, tién hanh chiét
tach 16p dat dan cu o ban do st dung
dat, chong gop 1én chi s6 IBI va kiém tra
gia tri IBI cho thay dat xdy dung trong
khoang -0,6 dén -0,4; tién hanh gan gia
tri IBI tir -0,6 dén -0,4 1a 1; cac gia tri
khac 1a 0. Tir 6 thanh 1ap duoc 1 16p dat
xdy dung va 1 16p dat khong phai dat xay
dung (Hinh 6).

5.5. Danh gia do chinh xdc

Pé danh gia d6 chinh xac cua chi s6
IBI, nhém tac gia kiém tra ngiu nhién
anh phan ngudng chi s6 IBI naim 2011 véi
file .shp dang line 16p dan cu dugc chiét
tch tir ban d6 dia hinh khu vuc thanh
phd Nha Trang ty 1& 1/50.000 dugc hién
chinh nam 2011. Lép dat dan cu tuong
d6i chong khit v4i anh phan ngudng chi
s6 IBI nam 2011 cho thay do chinh xac
kha tét (Hinh 7).

]

Hinh 7: Cho“‘ng xép lop dan cw va chi sé
IBI phan nguwdong nam 2011

5.6. Ldp bin do bién dong dit xay
dung

Tir két qua phan tach chi s IBI thanh
2 16p nhu Hinh 6, tién hanh chong xép 2
thoi diém dé xac dinh 16p dat xay dung
bién dong va 16p dat xay dung khong
bién dong. Sau d6 bién tap va trinh bay
thanh ban d6 bién dong dat do thi thanh
phé Nha Trang cac giai doan nhu Hinh 8
trong d6 mau do thé hién dat xay dung
khong bién ddi va mau vang thé hién sy
bién d6i tang lén.
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BAN DO BIEN DONG DAT DO THE TR NHA TRANG
GLAL DOAN 2N - 2011

BAN DO BIEN BONG DAT DO TH] TR, NHA TRANG
GIALBOAN 2011 - 2018

Nghién ciru

BAN BO BIEN DONG DAT DO TH] TP, NHA TRANG
GIAL DOAN 2004 - 2018

Hinh 8: Cdc ban do thé hién bién dong dit do thi thanh pho Nha Trang

Két qua cho thidy nim 2004 dién
tich d4t d6 thi cta thanh phé Nha Trang
la khoang 19.325.700 m? thi nam 2011
dién tich do la 22.545.000 m?> va nam
2018 dién tich dat do thi cua thanh phd
Nha Trang la khoang 46.512.900 m?.
Giai doan 2004 - 2011 dién tich dat do
thi thanh phd Nha Trang bién dong ting
3.219.300 m?; giai doan 2011 - 2018 dién
tich dat d6 thi thanh phd Nha Trang bién
dong tang 23.967.900 m2 gip hon 7 lan so
v6i cling trong khodng thoi gian 7 nam tir
nam 2004 dén ndm 2011.

Trong giai doan tir nim 2004 dén
nam 2018, Nha Trang c6 su bién ddi manh
mé& vé su gia tang dat xay dung, do vay d6
thi hda khong chi 14 qua trinh bién d6i dan
cu ma con la sy mé rong khong gian dia
ly cua céac thanh phé, thi xa.

Nhu vay, rd rang réng tdc do do thi
héa vé mit khong gian caa thanh phd Nha
Trang la kha nhanh va theo hudng md
rong, tang thém vé dién tich. Xu hudng
phat trién dién tich dat d6 thi ¢ thanh phd
Nha Trang trong giai doan tir 2004 dén
2018 la tor Dong sang Tay, doc theo cac
tuyén giao théng va cac con song.

6. Két luan

Anh vién tham 12 ngudn thong tin tot,
thich hop ung dung trong phat hién ra cac
loai st dung dat khac nhau trong do co dat
xay dung.

Su két hop cia ba chi s6 SAVI,
MNDWI va NDBI d¢ giai bai toan mo
hinh héa d6 thi bang cic hop phan cay
xanh, nudc va dat xay dung, mdt mat lam
giam thong tin lap giira cic kénh pho mit
khéc lai lam tang d§ tuong phan quang
phé cua cac 16p sir dung dat nhét 1a 16p
thuc vat, xay dung va nudc.

D6 thi hoa cta thanh phé Nha Trang
vé mat khong gian dia 1y theo hudng
tir Dong sang Ty, cdc nim gan day thi
tdc d6 cao hon so voi cdc nim trude.
Giai doan 2011 - 2018 dién tich dét do
thi thanh phd Nha Trang bién dong ting
23.967.900 m? gip hon 7 lan so vdi ciing
trong khoang thoi gian 7 ndm tor nam
2004 dén nim 2011. Nha Trang 1a mot
thanh phd ven bién, diéu kién tu nhién,
kinh té - van héa va xa hoi thuan loi dé
phat trién nhiéu nganh cong nghiép, dic
biét 1a “nganh cong nghiép khong khoi”
- du lich. Vi thé, d6 thi hoa nhanh, phat
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trién kinh té - van héa va xd hoi nhanh
cling can phai di d6i voi phét trién bén
virng, bao vé moi truong va dam bao an
ninh qudc phong.
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