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TOM TAT

Nghién ctu nay dugc tién hanh nham muyc tiéu danh gia bién dong khong gian d6 thi tai thanh
phb Da Ning giai doan 2006 - 2016 tir dit liéu anh vé tinh Landsat va xac dinh méi quan hé gitra su thay
d6i khong gian d6 thi voi mat do dan s6 caa thanh phd. Anh vé tinh Landsat thu thap ¢ 3 thoi diém nam
2006, 2011 va 2016 duoc phan loai biang phuong phap hudéng ddi tugng trén phan mém ArcGIS 10.2.
Phuong phap phén loai anh theo thuat toan x&c suat cuc dai dwa vao mau huan luyén thu thap dugc bang
méy GPS cam tay véi 4 loai thyc phu, bao gdm: dat xay dung, dat néng nghiép, dat mat nude va dat
khéc. Két qua danh gia d6 chinh xac phan loai anh vé tinh Landsat nam 2006, 2011 va 2016 dat twong
tng la 92,0%; 90,5 va 94,5%. Trong vong 10 nam tir 2006 - 2016, dién tich d4t ¢ cong trinh xay dung
thanh phé Pa Nang tang tir 15.231 ha Ién téi 21.520 ha. Mbi quan hé giira sy phét trién khong gian do thi
va mat d6 dan sb trén dia ban thanh phé Pa Ning dugc xac dinh qua cong thie Y = 33.903X — 5972.3
(Y la dién tich thyc phua c6 dat xay dung, X 13 mat d6 dan sé).
Tir khoa: GIS, vién tham, khong gian do thi, mat 6 dan sb, Pa Nang

Nhdn bai: 17/05/2017 Hoan thanh phdn bién: 03/06/2017 Chdp nhdn bai: 07/06/2017

1. MO PAU

D6 thi hoa 1a mot qua trinh tat
yéu xay ra doi voi tat ca cac qudc gia
mudn phét trién trén thé gisi trong d6 co
Viét Nam. Bén canh do, su gia ting dan
s6 ciing 1am cho nhu cau sir dung dét ciia
nguoi dan va cac thanh phan kinh té
khéc ngay mot gia tang cao, dan dén tinh
trang phét trién khong gian do thi theo
chiéu rong ngdy mot dién ra thuong
Xuyén va phtrc tap hop.

Hoa chung véi xu hudéng ca
nudc, Pa Ning di co sy phat trién vuot
bac vé& quy mé d thi trong nhitng nim Hinh 1. So d6 vi tri thanh phé Da Ning.
gan ddy. Da Ning 1a mot vang dit thuoc Nam Trung Bo, noi vira c6 nui cao, séng sau, ddi
déc trung du xen ké ving ddng bang ven bién hep. Thanh phé Da Ning la trung tam 16n vé
moi mit ctiia khu vuc Mién Trung - Tay Nguyén va ca nudc. Trong nhitng nim gan day, Pa
Néing da khac trudc rat nhiéu. Nhitng van dong ndi lee da khién Da Néng ngay cang mé rong
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tam voc cua minh. Bt dau tir ké hoach phat trién co sé ha tng, nhat 13 co s¢ ha ting vé giao
thdng, tién trinh chinh trang d6 thi, xay dung mét mdi trudng moi hiéu theo nghia rong, tao
diéu kién cho cong cudc phat trién moi. Khai thac tét nhiing loi thé ¢ sin, trong nhitng nim
qua Pa Ning c6 nhiing bién d6i rd rét vé nhip diéu va khi thé phat trién (Uy ban nhan dan
thanh phé Pa Ning, 2016). Cung vai xu thé do, dat dai bién dong thuong xuyén, lién tuc do
nhu cu cua nguoi st dung dat ngay cang ting cao. Chinh vi thé ma cong tac quan Ii gap kho
khin khong dinh huéng dugc sy phét trién vé quy md dién tich ciing nhu xu huéng phat
trién, gay khé khin cho chinh quyén trong viéc diy manh phét trién toan dién phi hop véi
diéu kién tu nhién dang co. Vi vay, viéc phan tich sy thay doi dién tich dat do thi va mat do
dan s6 thanh phd Ba Néng la cong tac rat can thiét va cap bach.

2. DU LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dir liéu nghién ctru

Bdng 1. Cac théng s6 cua anh vé tinh nghién ctu trong dé tai

STT Nam  Vétinh  Path  Row ID pﬁg ffl‘;y Ngay chup
1 2006 Landsat7 124 49 LE71240492006176PFS00 <10%  25/06/2006
2 2006 Landsat7 125 49 LE71250492006103EDCO0 <20%  13/04/2006
3 2011 Landsat7 124 49 LE71240492011126SGS00 <10%  06/05/2011
4 2011 Landsat7 125 49 LE71250492011037PFS00 <20%  06/02/2011
5 2016 Landsat8 124 49  LC81240492016260LGNOO <10%  16/09/2016
6 2016 Landsat8 125 49  LCB81250492016107LGNOO <10%  16/04/2016

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp diéu tra thu thép sé liéu

Thu thap cac hd so, cac van ban, ban db va cac loai tai liéu khac c6 lién quan dé noi
dung nghién caru, cac thong tin tir cac don vi, phong, ban S¢ Tai nguyén va Mai truong thanh
phé Pa Ning nhu: cac bang biéu s6 liéu thong ké, kiém ké dét dai trong cac nim nghién ctu; bao
céo kinh té - x4 hoi, béo cao thuyét minh cac chuong trinh, dy 4n vé quan ly dat dai, cac biéu
mau thng ké dan sb cua cuc théng ké dan sé thanh phd Pa Nang. Ngoai ra, dé dam bao cho noi
dung nghién ctru dat yéu cau, thuc hién thu thap, diéu tra cac loai ban d6 chuyén dé nhu: ban do
hién trang sir dung dat cta thanh phd cac nam 2005 dén 2015; ban db quy hoach st dung dét cua
thanh phé dén nam 2020. Trén co so 6 ligu da thu thap, dé tai da tién hanh sir dung anh Landsat
dé giai doan.
2.2.2. Phirong phdp diéu tra thuce dia, ldy mdu diém GPS

Sau khi thuc hién giai doan anh vién tham, d& danh gia do chinh xac va ddi chiéu cac
két qua giai doan vai thuc dia, nhom tac gia tién hanh di thuc dia dé khao sat, do dac. Sir dung
may dinh vi GPS Extrex 10 c6 d6 chinh x4c 2 m dé xéac dinh vi tri cac dbi twong can diéu tra
nghién ciu (Pat xay dung, dat ndng nghiép, dat mdt muede va ddt khéc) tai thoi diém khao sat,
chup anh hién trang vi tri diém khao sat nhim c6 duoc nhitng nguon tai liéu dang tin cay phuc
vu viéc hiéu chinh phuong phap giai doan. Tong cong da do dac, xac dinh vi tri cua 200 diém
GPS ngoai thyc dia cua cac loai hinh thuc pha dé danh gia dong chinh xac tong thé cia viec
phan loai anh vién tham. Diém do GPS dam bao theo tung loai thuc pha dé phuc vu nghién
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cty, Vi tri do 1ay mau mdi loai dugc thuc hién & khu vuc cach xa ranh giéi cua thira dat cd muc
dich str dung dét khéc lién k& nham han ché t6i da sai s caa vi tri lay mau.
2.2.3. Phwong phadp phadn loai va danh gia do chinh xac phdn loai

Viéc phan loai cac ddi twong trén anh vién tham duoc st dung bang phan mém
ArcGIS 10.2. Anh phan tich dugc cai dat & Hé quy chiéu UTM (WGS84/48N), mg dung cac
churc nang Image Analysis dé xur ly anh ban du, sau do st dung cong cu image classification
dé tién hanh phan tich cac dbi twong. Ngoai ra, ban dé Google map ciing dugc sir dung nhim
hd trg qua trinh giai doan anh.

Cin ctr vao do phan giai cua anh, hé théng phan loai st dung dat/lép phu tir tu lidu
vién tham, diéu tra thuc dia va két qua phan tach anh thanh cac ddi twong dé xac dinh cac loai
hinh st dung dat/lép phia cia khu vuc nghién cau. Phan loai déi twong theo thuat toan
Maximum Likelihood bing miu huin luyén thu thap ngoai thuc dia. Panh gia do chinh xéac
phan loai theo mau kiém chang. Po chinh xéac phan loai dugc danh gia bang ma tran sai s6
thong qua chirc ning accuracy assessment trong phan mém ArcGIS10.2. Phuong phap danh
gia do chinh xac trong nghién ciru nay dua trén cac diém mau GPS trén thyc t& (M4i l6p thuc
phui, dé tai sir dung 50 diém GPS thu thdp tir thue dia) dé so sanh véi két qua giai doan anh.

Anh vé tinh sau khi phan loai duoc bién tap bang phan mém ArcGIS10.2 két hop véi
dir lidu dinh vi dé thanh 1ap ban do hién trang str dung dat thanh phé Pa Ning nam 2006,
2011 va 2016. Sir dung chirc ning phén tich khong gian chdng xép ban db dé tao ban d bién
dong. Phan tich, tong hop s liéu hién trang va bién dong sur dung dat/lp phu bang phan
mém Microsoft Excel. Str dung phan mém SPSS dé tinh toan va phan tich méi trong quan
giita bién dong st dung dat voi mat do dan sé trén dia ban nghién cuau.

3. KET QUA VA THAO LUAN
3.1. Phan loai anh v¢ tinh theo phwong phap hwéng ddi twgng
3.1.1. Phéan logi dnh

Dic diém cua phuong phap hudng ddi twong 1a phan loai dya vao dbi tugng duoc
phan tach tir anh vé tinh. P4i tuong anh duoc tao ra dya trén cac tiéu chi didu chinh vé sy
ddng nhat hay khéng ddng nhat vé phé va ciu trdc. Véi anh vé tinh Landsat thu thap qua cac
nam 2006, 2011, 2016 duoc két qua phan tich anh theo 4 16p thuc phu: dat xay dung, dat
nong nghiép, dat mat nudc va dat khac. Viéc tién hanh chon mau phan loai véi 4 16p thuc
pht nhu bang 2. Néu vi tri mau khdng thoa man vé phd va ciu tric véi cac mau khéc cling
mot 16p thuc phu thi loai bo. Phan loai theo thuat toan Maximum Likelihood vai 4 16p thuc
phu. Két qua phan loai thu dugc cac 16p thuc phia sau phan loai duéi dang raster.

3.1.2. Kiém tra va danh gid dg chinh xac phan logi

Cin ctr vao anh t4 hop tir 3 kénh mau RGB (Red — Green - Blue), dé tai lay mau
phan loai anh cho tirng 16p d6i tuong da dugc phan chia nhu bang 2. Tir cac két qua lay mau
d6 dé tai tién hanh phan tich va danh gia d6 chinh xac cua tirng mau va loai bo nhitng mau
c6 d6 tin cay thip va dua ra bo khoa giai doan anh phi hop cho ting loai hinh.

Sau khi phan loai anh, nhom tac gia sir dung sé liéu GPS thu thap tir thuc dia dé
kiém chung va danh gia do chinh xéac. Mdi 16p d6i twong dé tai lay 50 diém mau GPS. Két
qua thyc hién viéc danh gia d6 chinh xac giai doan dugc trinh bay ¢ 3 bang dudi day
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Bang 3. Banh gia d6 chinh xac phan loai nam 2006

Két qua danh gia d6 chinh xéac dua trén cac

diém GPS
Phan loai trén anh bit Pit 2 ) Tong Do chinh xéac
N ~ bat Mat N , N
Landsat xay nong Khic nse hang cta ngudi sur
dung  nghiép (diém) dung (%)
bat xay dung 46 2 1 1 50 92
Dit néng nghiép 1 45 3 1 50 20
Pit khac 2 1 46 1 50 92
Mt nuéc 1 2 0 47 50 94
Tong cot (diém) 50 50 50 50 200
b6 chinh xac cua 9 90 9 94

ngudi san xuat (%)
Do chinh xé&c chung: 92,0 %

Bdng 4. Banh gia d6 chinh xac phan loai naim 2011

Két qua danh gia do chinh xac dya trén cac

diém GPS
Phan loai trén anh Pt Pt ‘ . Tong Do chinh xéac
A e bat Mat N : .
Landsat xay néng Khic nuse hang Cua ngudi st
dung  nghiép (diém) dung (%)
Dat xay dung 47 1 1 50 94
Dt néng nghiép 1 44 4 50 88
Dit khac 1 3 44 50 88
Mat nudc 1 2 1 46 50 92
Tong cot (diém) 50 50 50 50 150
b6 chinh xac cua 94 88 88 9

ngudi san Xuét (%)
Do chinh xéac chung: 90,5 %
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Béng 5. Banh gia d6 chinh xé&c phan loai nim 2016

Két qua danh gia do chinh xac dua trén cac diém GPS

Phan loai trén anh Landsat 4t xay ’?itg Pét Mat EQ’QS Do chinh xac cia
dung nghiép khac nuGe (diém) ngudi sir dung (%)

Dit xay dung 48 1 1 0 50 96

Dit néng nghiép 1 47 1 1 50 94

Dit khac 2 46 1 50 92

Mait nudc 0 2 48 50 96

Tbng cot (diém) 50 50 50 50 150

Do chinh xac cua nguoi 9% 94 9 9%

san xuit (%)

Do chinh xac chung: 94,5 %

Két qua danh gia d6 chinh xac phan loai anh vé tinh 2006, 2011 va 2016 thé hién
trong bang 3, bang 4 va bang 5 cho thay I6p mat nuéc phan loai do chinh xac cao nhat, tir
92% - 96%. Tuy nhién van c6 sy nham Ian gitra cac I6p phan loai chu yéu xay ra d6i véi cac
I6p thuc phi dat xay dung, dat ndng nghiép va dat khéc.

Do chinh xac tong thé phan loai anh ciia nam 2006 1a 92,0%, nam 2011 14 90,5% va

nam |a 2016 94,5%.

3.2. Thanh lap ban d6 hién trang sir dung dat tir anh vién tham
Két hop giai doan bang mat va phuong phép s, ta xay dung dugc ban dd hién trang

sir dung dat nam 2006, 2011 va 2016 cua thanh phd Pa Néng trén phan mém ArcG1S10.3.
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Hinh 2. Hinh anh thu nhé Ban dd hién trang str dung dét thanh phé Ba Néng nam 2006, 2011, 2016
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3.3. Bién dong dién tich dat do thi giai doan 2006 - 2016

Bién dong dat do thi duoc danh gid bang phuong phap xay dung bang chéo tir cac két
qua phan loai. Céc dit liéu anh vé tinh hién cd chi cho phép xay dung duoc cac ban dd hién trang
I6p pht trong cac nam 2006, 2011 va 2016. Vi vay phan tich khong gian d6 thi vang nghién ciu
ciing chi duoc tién hanh qua cac giai doan tuong g la 2006 - 2011, 2011 - 2016. Két qua danh
gi4 bién dong cho phép theo ddi dién tich cua loai thuc phu Pdt dé thi va loai thuc pha Pdt
khac (khdng phai do thi) trong viing nghién cau, dién bién theo thoi gian va khdng gian. Tir
chudi dir lidu 1a cac két qua phan loai hién trang cac ndm 2006, 2011, 2016, da tién hanh chdng
ghép, thanh 1ap ban d6 tong quan vé sy phat trién dat do thi cho thanh phd Pa Nang.

Muc dich nghién ctru chi yéu 1a phan tich su thay ddi khong gian dit do thi theo thoi
gian. Sau khi phan loai xong véi 4 16p thuc phu: dat xay dung, dit ndng nghiép, dat khéac va
mat nuéc voi do chinh xac twong d6i thi tién hanh xép nhém cac dbi twong: dat xay
ding vao nhém dat d@é thi; cac dbi twong: dat nong nghiép va mdr nwdc dugc gop vao
nhom dat khac. Qua do6, su bién dong cua dit do thi theo tirng thoi diém duoc xac dinh rd
rang hon vé mat khong gian. Piéu nay ciing néi 1én 1 dt ndng nghiép, dat khac va mat nudc
da dugc thay thé boi su phat trién cua dat xay dung (dat do thi).

Bdng 6. Ma tran bién dong dat do thi giai doan 2006 — 2011 TP Pa Ning

Nhom dat Thoi diém nam 2006 (ha)
Thoi diém nam 2011 (ha) Dit db thi Dit khac Tong hang
Pat db thi 12.308 7.098 19.406
Dat khéc 2.923 74.416 77.339
Tdng cot 15.231 81.514 96.745

Bdng 7. Ma tran bién dong dat d6 thi giai doan 2011 — 2016 TP Pa Ning

Nhém dat Thoi diém nam 2011 (ha)
Thoi diém nam 2016 (ha) Pat d6 thi Pat khac Tong hang
Dt d6 thi 15.172 6.348 21.520
Dét khac 4.237 70.992 75.229
Tdng cot 19.409 77.340 96.750
Bdng 8. Két qua bién dong dat d6 thi giai doan 2006 — 2011 thanh phé Pa Ning
Dt do thi Dit khac
Diéntich (ha) Tylé (%) Diéntich (ha) Ty lé (%)
Thoi diém nam 2006 15.231 15,74 81.514 84,26
Thoi diérp nam 2011 19.406 20,06 77.339 79,94
Bién dbi 4.175 27,41 -4.175 5,12
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THANH PHO DA NANG
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Hinh 4. Hinh anh thu nhé Ban dd bién dong dat do thi giai doan TP Pa Ning giai doan 2011 - 2016.

Két qua théng ké cho thiy, toc do d6 thi hoa trén dia ban thanh phé Pa Ning dién ra
manh m& trong giai doan 2006 — 2011. Dién tich dit d6 thi phat trién thém 27,41% tuong
duong 4.175 ha. Céc loai dat khac giam 5,12%. Khao sét trén thuc dia, ta thiy dién tich dat
d6 thi mo rong & mire do tap trung cao dan ra cac ving xung quanh.

Bdng 9. Két qua bién dong dét do thi giai doan 2011 — 2016 thanh phd Da Ning

Dit do thi
Dién tich (ha) Ty lé Dién tich (ha) Ty lé
(%) (%)
Thoi diém nam 2011 19.409 20,06  77.340 79,94
Thoi diém nam 2016 21.520 2224 75.229 77,76
Bién doi 2.111 10,88% -2.111 2,73

Két qua thong ké cho thay tdc do d6 thi hoa phét trién binh thudng trong giai doan
2011 — 2016. Dié n tich dat do thi phét trién thém 10,88% twong duong 2.111 ha. Cac loai
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dat khéc giam 2,73%. Khao sat trén thuc dia, dién tich dit d6 thi mé rong manh mé hon &
khu vyc quan Lién Chiéu, quan Cam L¢ va quan Ngii Hanh Son. Day ciing 1a thoi Ky ting
truong kinh té manh mé cua thanh phé Ba Nang.
3.4. Méi quan h¢ giira bién dong dit d6 thi va mat d9 dan sé thanh phd Pa Ning
giai doan 2006 — 2016
3.4.1. Mdt dé dan sé qua cdc giai doan 2006 — 2011, 2011 — 2016

Thanh phé Pa Néng 1a mot thanh phd tré, nang dong, thu hat nhidu ngudn luc tap
trung vé thanh phé bién nay. Véi téc do tang truong dan sé nhanh tha ba trong ca nuéc, ¢d
nguon lao dong tré, bao hiéu mot thanh phd day trién vong. Nam 2016, thanh phd Pa Ning
¢6 1.051.533 nguoi lién tyc ting qua cac ndm. Dan s6 Pa Ning nam 2016 gap 1,33 lan nim
2006, su gia tang nay khang dinh thanh ph Da Ning ngay cang phét trién khdng nging [2].
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0

Nim 2006 Nim 2011 Nim 2016 Nam

Biéu db 1. Sy gia tang dan s cua thanh phd Pa Ning qua cac nim.
(Nguén: Cuc théng ké thanh phd Pa Néng, 2016)
Bdng 10. Mat d6 dan sé thanh phé Pa Ning giai doan 2006 - 2016

Mat d6 dan s6 (nguoi/km?)

2006 2011 2016
TP. Pa Ning 631 736 818
Q. Lién Chiéu 109 160 224
Q. Thanh Khé 1.783 1.936 2.050
Q. Hai Chau 913 860 919
Q. Son Tra 195 242 246
Q. Ngii Hanh Son 145 188 206
Q. Cam L& 199 259 304
H. Hoa Vang 149 174 176

(Nguén: Cuc théng ké thanh phd Pa Néng, 2016)

Qua sb liéu thdng k&, ta thady mat do dan sb thanh phd Pa Ning cao nhit ¢ quan

Thanh Khé cao hon gap 2,5 lan mat d¢6 dan so trung binh thanh pho. Biéu nay ching toé quan
Thanh Khé la mét trong nhirng vang trung tdm tap trung nhiéu dan cu cua thanh pho ba
Néng. O huyén Hoa Vang mat do dan sé 1 thap nhat véi 176 ngudi/km? (2016). Nhin chung
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mat d6 dan s6 thanh phd Da Ning cé xu hudng ting nhanh dang ké, diéu nay ching té thanh
phd Pa Nang phat trién manh trong cac linh vuc, thu hit nguon lyc doi dao tir cac noi khac
dén.

%2006 =2011 =2016

o
83
=
g E
N E
= 923
§ = oo
N ERR E .
< - p— N O @o
EENEN ENEN ERECEENE 1L REERA 1
~ W= W= = = w il = w il = ~0=
Q. LIEN Q. Q. HAT Q.SON Q.NGU Q.CAM H.HOA
CHIEU  THANH CHAU TRA HANH LE VANG
KHE SON

Biéu dé 2. Mat do dan s6 theo quan huyén thanh phé Ba Ning.
(Nguén: Cuc théng ké thanh phé Pa Néng, 2016)
3.4.2. Méi tiwong quan giira bién déng dién tich dé thi va mdt dé dan so ¢ thanh phé Pa Nang
Bdng 11. Théng ké dién tich d6 thi va mat do dan s giai doan 2006 — 2016 thanh phd Pa Ning

Nam Dién tich db thi (ha) Mat do dan sb
(ngudi/km?)
2006 15232 631
2011 19409 736
2016 21519 818

(Nguén: Cuc théng ké thanh phd Pa Néng, 2016)

23000

y =33.903x-5972.3
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600 700 800 900

Mat d6 dan s& (nguei/km2)

Biéu d 3. Puong hdi quy biéu thi méi quan hé¢ giira dién tich dat do thi va mat do dan s thanh phd
Pa Nang giai doan 2006 - 2016.

Trong mo hinh hdi quy tuyén tinh, dién tich do thi 1a do doc va mat do dan s la bién
doc lap, diém cat trén truc tung khi X = 0.
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Thyc ra khi v& duong thang hoi quy ta thay cac tri s6 quan sét Yaoos VA Yazors NAM
trén duong thang, con Y11 khbng nam trén duong thang nay. Va moi quan hé gitra dién tich
d6 thi va mat do dan s6 khéng con Ié} 100% ma chi c()r] 98,64% Vi co su sai léch Yao11. Diéu
nay cho thay sy gia tang dién tich dat do thi thanh pho Ba Nang phu thudc chét che vao su
bién thién cua mat d6 dan so.

Phuong trinh duong thang hoi quy biéu thi mbi quan hé gitra dién tich dat do thi va
mat d6 dan so thanh pho Pa Nang giai doan 2006 — 2016: Y = 33.903X —5972.3

Tir phuong trinh ny c6 thé du doan dugc dién tich d6 thi theo mat do dan sé cua
thanh pho Ba Nang, tuy nhién nam trong mét gioi han nao do dién tich do thi tang vot va
khbng con quan hé tuyén tinh véi mat do dan so nira.

Mat d6 dan s6 1000 ngudi/km?

— Dién tich d6 thi = 33.903 x 1000 —5972,3 = 27,930 ha.

4. KET LUAN
Dé tai da sir dung anh vién tham Landsat dé tién hanh giai doan xay dung ban do

hién trang qua cadc nam 2006, 2011, 2016 véi d6 chinh xac giai doan anh lan luot la 92,0%;

90,5% va 94,5%.

Pa Ning 1a dia phuong 6 qué trinh d6 thi hoa dién ra rat manh, trong giai doan
nghién cau ta ndm 2006 dén nam 2016 ¢ 7,71% tat ca cé4c loai dit khac dugc chuyén qua
dat d6 thi, 1am dién tich dat do thi ting 41,27%.

D6 thi Pa Ning phét trién theo nhidu hudng khac nhau. Nhiing giai doan dau thanh
pho chu yéu phat trién veé phia Tay va Tay Bac. Tuy nhién ¢ giai doan sau, thanh pho phéat
trien manh vé phia Nam va BDong Nam.

Nam 2016, thanh phd Da Néng c6 1.051.533 nguoi, con sé nay lién tuc ting qua cac
nam. Dan s6 Ba Nang nam 2016 gap 1,33 lan nam 2006, Su gia tang nay khang dinh thanh
ph6 Da Nang ngay cang phat trién khéng ngirng

M&bi quan hé giita su phat trién khong gian d6 thi va mat do dan sé trén dia ban thanh
pho Pa Nang dugc xac dinh qua ham Y =33.903X - 5972.3, trong d6 Y la dién tich dat co
cbng trinh xay dung, X la mat d6 dan so.
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APPLICATION OF GIS AND REMOTE SENSING IN ANALYSIS
RELATIONSHIP BETWEEN URBAN SPACE AND POPULATION
DENSITY IN DA DANG CITY FROM 2006 TO 2016
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ABSTRACT

This study aims to analyze the change of urban space and to identify the relationship between
the urban space and population density in Da Nang City during 2006 to 2016. Landsat satellite images
were collected in 2006, 2011 and 2016 then classified by object-oriented methods on ArcGIS 10.2
software. The Maximum Likelihood Classification Method based on training sample was collected by
handheld GPS devices, including construction land, agricultural land, water surface land and other
lands. The overall accuracy of image classifications in 2006, 2011, and 2016 are 92.0%, 90.5% and
94.5%, respectively. Within the period of 10 years from 2006 to 2016, the area of urban space in Da
Nang city increases dramatically from 15,231 ha to 21,520 ha. The relationship between the
development of urban space and the population density in Da Nang city is determined by Y =
33.903X - 5972.3 (Y is the construction area, X is population density).
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