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Toém tat: Bién dong I6p phit bé mdt la mét trong nhitng chi bdo quan trong phan anh qua trinh phat
trién khong gian va mirc dé dé thi héa tai cac thanh phé 16n. Thanh phé Ha Ngi trong giai dogn
2005-2025 da trai qua qua trinh mo rong do thi manh mé, kéo theo su thay doi dang ké vé co cdu
16p phit bé mat. Bai bdo trinh bay két qua danh gid sw chuyén déi co cdu I6p phii bé mdt cia thanh
phé Ha Néi thong qua khai thdc dit liéu vién tham da thoi gian két hop phan tich khéng gian. Div
liéu anh vé tinh tai cdc moc thoi gian nghién cuu 2005, 2015 va 2025 duwgc thu thap va xir ly nham
xdy dung hién trang 16p phit bé mdt véi cdc I6p doi twong chinh gom: dat xdy dung, ddt trong, tham
thiee vit, va mdt nuée. Trén co sé cdc két qua phan logi va phan tich bién déng theo chudi thoi gian,
nghién ciru da xdc dinh duoc mirc do chuyén doi gitra cac logi I6p phu bé mat va ddanh gid xu huong
phat trién khéng gian dé thi. Két qua cho thdy co cdu l6p phi dat xdy dung tiang lién tuc trong suot
giai doan nghién cieu va mé réng chii yéu theo hwong tir cdc qudn huyén trung tam ra ving ven do,
trong khi dién tich dat trong, mdt meée va mét phan dién tich tham thue vt c6 xu hwéng suy giam.
Qud trinh chuyén doi 16p phii bé mat thé hién ddc trung gia tang mdt @6 xdy dung két hop mé réng
khéng gian do thi theo cdc hanh lang phdt trién ha tang va khu viee @6 thi méi. Két qud nghién ciru
ciing da khdng dinh hiéu qua cia viéc sir dung dir liéu vién tham da thoi gian trong theo déi dong
thdi 16p phii bé mat, dong thoi cung cdp co sé khoa hoc phuc vu cong tac quan 1y ddt dai, quy hoach
khéng gian va dinh hwéng phdt trién dé thi bén viing cho thanh pho Ha Noi.
Tir khéa: co cau [6p phii bé mdt; vién tham da thoi gian; d6 thi héa,; phan tich khong gian; thanh
phé Ha Néi.
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Abstract: Urban land cover change is one of the key indicators reflecting spatial development
processes and the degree of urbanization in large cities. During the period from 2005 to 2025, Hanoi
experienced rapid urban expansion, resulting in significant changes in the structure of surface land
cover. This paper presents an assessment of urban land cover transformation in Hanoi through the
integration of multi-temporal remote sensing data and spatial analysis techniques. Satellite imagery
acquired for the study years of 2005, 2015, and 2025 was collected and processed to generate urban
land cover maps consisting of four major classes: built-up land, bare land, vegetation cover, and
water bodies. Based on land cover classification results and time-series change analysis, the study
quantified the extent of transitions among land cover types and evaluated the spatial patterns of
urban development. The results indicate that the proportion of built-up land increased continuously
throughout the study period and expanded predominantly from central urban districts toward
suburban areas, whereas the areas of bare land, water bodies, and part of the vegetation cover
showed a declining trend. The land cover transformation process exhibited characteristics of
increasing construction density combined with outward urban expansion along infrastructure
development corridors and newly developed urban zones. The findings demonstrate the effectiveness
of using multi-temporal remote sensing data for monitoring urban land cover dynamics and provide
a scientific basis for land management, spatial planning, and sustainable urban development
strategies in Hanoi.
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1. Mé dau

Trong nhitng nim gan ddy, qua trinh d6 thi hoa dién ra véi tbe do nhanh da lam thay
d6i manh mé ciu trac khong gian va co cau str dung dat tai nhiéu d6 thi 1on & Viét Nam.
Thanh phé Ha Nbi, voi vai tro 1a trung tdm chinh tri, kinh té va van hoa cia ca nudc, dang
chung kién su mo rong khong gian d6 thi cung voi su gia ting mat do xay dung va phat
trién ha ting [1]. Nhing bién dong nay khong chi tac dong dén hién trang 16p phu bé mat
ma con anh hudng tryc tiép dén moi trudng sdng, can bang sinh thai, kha ning thoat nudc
d6 thi va dinh huéng phat trién bén ving [2]. Panh gia sy chuyén ddi co cdu 16p phu bé
mat [a nhiém vu quan trong nham nhan dién xu thé phat trién khong gian, theo ddi qua trinh
chuyén dbi str dung dat va hd tro cong tac quy hoach d6 thi. Trong bdi canh do, cong nghé
vién tham két hop voi hé thdng thong tin dia 1y (GIS) da tré thanh cong cu hiéu qua cho
phép giam sat bién dong 16p phu bé mat trén dién rong voi kha ning cap nhat theo thoi
gian, chi phi hop 1y va d¢ tin cay cao [1,3].

Cung v6i su phat trién ciia cong nghé quan sat Trai Dét, dir liéu vién tham da thoi
gian di trd thanh ngudn thong tin hidu qua cho nghién ciru bién dong 16p phit bé mat va
giam sat qua trinh d thi héa [3]. So v6i cac phuong phép diéu tra truyén thng, dir liéu anh
vé tinh cho phép thu nhan thong tin trén pham vi rong, bao dam tinh dong nhét theo thoi
gian va hd trg danh gia dién bién khong gian trong chudi dai han. Viéc khai thac dong thoi
thong tin phd, khong gian va thoi gian tir chudi anh vé tinh gitp ning cao do chinh xéac
trong phan loai 16p phu bé mat va phat hién bién dong, ddc biét dbi véi cac khu vuc do thi
c6 tinh khong dong nhit cao [4]. Cac nghién ctru gin day ciing cho thy dir liéu da thoi
gian mang lai hi€u qua cao trong nhan dang sy mo rdng d6 thi va phan tich mbi quan hé
giita bién dong 16p phii bé mit voi cac qua trinh phat trién kinh té - xa hoi [3-5]. Mic du
dd c6 mot s6 nghién ctru lién quan dén giam sat do thi tai Ha Noi, phan 1on tap trung vao
ting nhom ddi tugng 16p phit bé mit hoic cac giai doan thoi gian ngén [1-3,6,7]. Viéc danh
gi4 tong thé su chuyén d6i co cdu 16p phu bé mit trong giai doan dai tir nim 2005 dén nim
2025 van can duoc tiép tuc nghién ctru nhdm cung cip cai nhin toan dién vé dong thai phat
trién khong gian d6 thi. Dic biét sy chuyén dich tir cac 10p nudc mit va dit trong sang dat
xay dung thé hién qua trinh d6 thi hoa. Két qua nay ciing gitip cho viéc giam sat ké hoach,
quy hoach str dung dat va hd tro diéu chinh quy hoach sir dung dt trong twong lai.

Xuit phat tir yéu cau thuc tién néu trén, bai bao nay thuc hién danh gia su chuyén
ddi co ciu 16p phu bé mit cua thanh phé Ha Noi giai doan 2005-2025 trén co sé st dung
dit liéu vién tham da thoi gian. Noi dung nghién ctru tép trung vao: (i) xay dung ban do 16p
phu bé mit tai cac thoi diém nghién ctru; (ii) lwong hoa mirc d6 chuyén doi giita cac nhom
16p phi bé mat; va (iii) phan tich xu huéng mé rong khong gian d6 thi nham hd tro cong

tac quan 1y str dung dét, quy hoach khéng gian va phat trién do thi bén viing.
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2. Dit liéu nghién ciru

Céc dir liéu duogc thu thap va st dung cho nghién ctru, bao gém:

- Dit liéu anh vé tinh dugc st dung la 03 canh anh Landsat 5 TM, Landsat 8 OLI va
Landsat 9 OLI ldy tir trang web https://glovis.usgs.gov duoc lya chon tai cac thoi diém
nham bao dam tinh dong nhét vé mua vu va diéu kién khi quyén trong giai doan 2005-2025
va da dugc xu Iy ¢ mure do 2 (san phém nay da dugc cai chinh bién dang do chénh cao dia
hinh, d4 duogc hiéu chinh cac thong sé khi quyén trong qué trinh thu nhan anh dé c6 duoc
san pham pho phan xa bé mat dat). Dit liéu sir dung trong nghién ctru bao gdm anh vé tinh
quang hoc da thoi gian bao gom 11 kénh anh (Bang 1).

Bdng 1. Cdc théng tin vé dir liéu anh vé tinh dwoc sie dung trong nghién ciru

STT Tén inh Ng:":ly 'Ehu Kén’h anh st dl_u’1g clfo ‘ bé [A)hﬁn giﬁi
nhan anh muc dich nghién ciru dé tai khong gian
Chiét xuat thong ti
1 Landsat 5 09/10/2005 | 1€ fﬂli VOHgA ln. Band 1\,2,3,4,5 30m
™ 16p pht bé mit d6 thi va 7
X A ~ . Band
Chiét t th t
o | Landsat8 f ;gp0q5 | STICTXUALTIONEEN )y 50567 30m
OLI 16p phu bé mat do thi Va9
Landsat 9 Chiét xuét thong tin Band
3 25/11/2025 | o NUALHIONEH ) 5 34567 30 m
OLI 16p phu bé mat do thi Va9

- Dit liéu 4nh d6 phan giai trong dwong 1 m dwoc khai thac tir nén tang Google Earth
Pro tai thoi diém cAc nam nghién ciru. Cac anh nay c6 do phan giai khong gian rat cao, cho
phép nhan dang truc quan cac ddi twong bé mat nhu khu vuc dat xay dung, tham thuc vat,
mat nude va khu vuce dat tréng. B6 dit liéu dugc sir dung lam nguén tham chiéu dé s hoa
cac mau huén luyén va mau kiém tra phuc vu cho qua trinh danh gia do chinh xéac cac két
qué phén loai 16p pht bé mit tir anh vé tinh.
3. Quy trinh va phwong phap nghién ctru
3.1. Quy trinh nghién ciru

Quy trinh nghién ctru bao gdm cac budc chinh dwoc thé hién ¢ Hinh 1.
3.2. Phwong phdp nghién ciru

Phuong phap phén loai dya trén ddi twong (Object-Based Image Analysis — OBIA)
duogc ap dung dé phan loai chudi anh Landsat thu thp tai cac thoi diém nghién ciru thanh
bbn nhom 16p phti bé mit chinh gom: dat xay dung, thim thyc vat, mit nudc va dat trong.
Khéc v6i phuong phap phén loai dya trén timg diém anh truyén thong, phuong phap tiép
can dya trén ddi twong str dung cac ddi twong anh (image objects) — dugc hinh thanh thong
qua qua trinh phén doan anh — lam don vi co ban cho qué trinh nhén dang va phan loai 16p
phu bé mat [8,9].

Phuong phap nay cho phép khai thac dong thoi nhiéu dic trung ctia dbi twong nhur
gia tri phd, két cAu, hinh dang, kich thudc va mdi quan hé khong gian, qua d6 nang cao kha

nang phén biét gitra cac 16p pha bé mit c6 dic diém phd twrong ddng [10]. Pong thoi, vide

14 The Magazine of Geodesy - Cartography has been in operation since 1970.


https://www.geocartagis.org/
https://www.geocartagis.org/

, Tap chi Tréc dia - Ban d6
Tap 12, So6 05 (10/2026), ISSN: 2615-9481

Magazine of Geodesy — Cartography
Vol 12, N° 05 (10/2026), ISSN: 2615-9481

®.
phan loai & cap d6 ddi tuong gitip giam mirc do bién thién ndi 16p va han ché hién tuong
“mudi tiéu” (salt-and-pepper effect), von thuong xuat hién trong cac phuong phap phan
loai dya trén diém anh do anh huong cua cac diém anh don 1¢ bi phan loai sai [9].

Trong nghién ctru nay, phan mém eCognition dugc sir dung dé thyc hién quy trinh
phan doan va phan loai dnh dya trén doi tugng. V6i kha nang xay dung cAu trac phan cép
clia cac doi twong anh két hop co ché suy luan mo (fuzzy logic) va mé ta da dic trung,
eCognition cho phép tich hop tri thirc chuyén gia vao qua trinh giai doan anh, tr d6 nang
cao d6 chinh xac va tinh nhat quan cua két qua phan loai 16p phu bé mit trong cic ting
dung vién tham va phan tich bién dong 16p phi bé mat.

Quy trinh nghién ctru duoc ap dung trong bai bao dugc trinh bay tai Hinh 1. Trudc
tién, dit liéu anh vé tinh duge cit theo pham vi ranh giéi hanh chinh ctia khu vyc nghién
ctru (TP. Ha Noi trude khi diéu chinh dia gidi chi gdm 12 quan, huyén cii, khong bao gom
tinh Ha Tay cil) va thuc hién nang cao chét luong anh trong mdi truong phan mém
eCognition Developer nham t6i wru hoa kha ning phan biét pho giita cac dbi twong trudc
khi tién hanh phan doan anh. Cong doan tién xur Iy nay gép phin nang cao chat luong dir

liéu dau vao va cai thién do chinh xac ctia qua trinh phan loai 16p phu bé mat.

Anhvé tinh
nam2005,2015,2025
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Hinh 1. Quy trinh iing dung tw liéu dnh vé tinh da thoi gian trong xdc dinh xu thé bién déi

16p phii bé mat thanh phé Ha Néi giai doan 2005-2025
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O budc tiép theo, cac dbi twong anh (image objects) dugc tao lap théng qua thuat
toan phan doan da do phan giai (multiresolution segmentation), trong d6 cac diém anh co
dic tinh phd va khong gian twong dong dugc gom nhém thanh cac ddi tuong déng nhat.
Trén co s& cac ddi tuong anh da tao, qua trinh phan loai dugc thuc hién bang phuong phap
phan loai theo huéng ddi tugng (Object-Based Image Analysis — OBIA). Cac mau huén
luyén phuc vu phan loai dugc lya chon can than thong qua khao sat thyc dia Kkét hop ddi
chiéu véi cac ngudn dir lidu phu trg hién c6 nham bao dam tinh dai dién va d¢ tin cay cia
ting nhom 16p phu bé mat.

O budc cudi cung, d6 chinh xac cua két qua phan loai dugc danh gia théng qua so
sanh vo1 cac nguén dit liéu tham chiéu c6 do tin cdy cao, bao gém dir liéu khao sat thuc dia
va anh v¢€ tinh do phan gii cao khai thac tir Google Earth Pro. Viéc danh gia dugc thuc
hién nham xac dinh murc d6 phu hop giita két qua phén loai va hién trang thuc té, dong thoi
kiém ching hiéu qua ctia phuong phap phan loai theo hudng ddi tugng trong xay dung ban
dd 16p phi bé mit.

4. Két qué nghién ciru va thao luin
4.1. Pdnh gid dp chinh xdc két quda phén logi 16p phii bé mt tiv anh vé tinh Landsat

Do chinh xac ciia két qua phan loai 16p phu bé mat dugce dénh gia théng qua viée so
sanh gitta cac mau tham chiéu chuan va két qua phan loai thu dugc tir dit liéu anh vé tinh
Landsat. Cac mau tham chiéu duoc xay dung dua trén anh vé tinh do phén giai khong gian
1 m ldy trén Google Earth Pro két hop vé6i dit lidu khéo sat thuc dia nhdm bao dam tinh
khach quan va d tin cdy cua qué trinh kiém chimng.

Viéc danh gia d6 chinh x4c dugc thue hién trong méi trudng phan mém eCognition
Developer 8.7 bang phuong phap 1dy mau ngiu nhién (random sampling). S6 lugng mau
kiém dinh t6i thiéu duoc Iya chon cho mdi 16p phu bé mat dao dong tir 20-30 diém; trong
d6 s6 lwong miu duge wu tién ting cudng ddi voi cac 10p dat xay dung va dat trong nham
nang cao do tin ciy cua két qua danh gia dbi voi cac ddi tugng c6 mirc do bién dong cao
va d& gdy nham 1an trong qua trinh phan loai.

Do chinh xéc téng thé (Overall Accuracy — OA) duoc xac dinh bang ty 1& gitta s6
luong mau duge phan loai dung va tong sb mau kiém dinh. Pay 14 chi tiéu dugc sir dung
phd bién trong danh gia chét lugng phan loai anh vién tham nhd kha nang phan anh muc
d6 phu hop tong quat giira két qua phan loai va dit liéu tham chiéu. Bén canh do, hé sb
Kappa (Kappa Coefficient) ciing dugc tinh toan nham danh gia mirc d6 twong dong giira
két qua phan loai va dit liéu thuc té sau khi da loai bo anh hudng cua su tring khép ngiu
nhién. Gia tri Kappa cang cao thé hién mirc do tin ciy va kha nang phan biét 16p phu ctia
bd phén loai cang tot.

Céc diém kiém chimg duoc lya chon ngau nhién trén toan bd khu vuc nghién ciru va
dugc gan nhan 16p phu dya trén cac ngudn dit liéu tham khao c6 do tin ciy cao. Trong

nghién ctru nay, tong cong 98 ving kiém dinh duoc xay dung tir anh vé tinh d phan giai
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cao trén Google Earth Pro tai cac thoi diém nam 2005, 2015 va 2025 két hop voi két qua
khao sat thuc dia.

Két qua danh gia cho thiy phuong phap phén loai theo huéng dbi tugng ap dung cho
dir liéu Landsat dat do chinh xac twong ddi cao va 6n dinh giira cac thoi diém nghién ctru.
Cu thé, dbi voi ban d6 16p phit bé mat nam 2005, dd chinh xéac tong thé dat 74,06% véi hé
sb Kappa béng 0,72; d6i véi nam 2015, cac gia tri twong tng dat 75,32% va 0,73; trong khi
két qua phan loai nim 2025 dat d6 chinh xac tong thé cao nhit v6i 78,69% va hé sé Kappa
dat 0,77. Két qua nay cho thay chat lwong phan loai dap tmg yéu cau phan tich bién dong
co cdu 16p phu bé mat theo chudi thoi gian va cé thé st dung lam co sé cho viée danh gia
su chuyén d6i co cau 16p phu d6 thi trong khu virc nghién ctru.

4.2. Két qua hién trang phin bé co ciu I16p phii bé mdt do thi tai TP. Ha N§i cdc nim
2005, 2015 va 2025

Két qua nghién ctru da xay dung duoc bd ban dd hién trang phan bd 16p phii bé mit
d6 thi ctia TP. Ha Noi tai cac thoi diém nim 2005, 2015 va 2025 (Hinh 2). Cac ban db nay
phan anh dic diém phan bd khong gian ciia cac nhom 16p phu bé mit chinh va cho phép
danh gia sy thay d6i ciu tric 16p phu bé mat theo thoi gian.

Trén co s& két qua phan loai anh vién tham, cac chi tiéu vé co cdu 16p phu bé mat do
thi dugc tong hop va thong ké theo don vi hanh chinh cp quan, huyén. Két qua chi tiét
dugc trinh bay trong Bang 2, Bang 3 va Bang 4, bao gdm dién tich va co cdu cia ting loai
hinh str dung dat/16p phu dat twong tng véi cac nam nghién ctru 2005, 2015 va 2025.

Céc bang thong ké cung cép thong tin dinh lwong v& hién trang va sy phan b cua
céc nhom 16p pha bé mit trén timg quén, huyén, qua d6 cho phép nhan dién xu hudng bién
dong khong gian va muc do chuyén doi gitra cac 16p phi bé mat trong khu vue nghién ciru.
DPong thoi, két qua nay tao co sé cho viée phan tich dong thai phat trién d6 thi, danh gia
qua trinh mé rong khong gian xay dung va xac dinh cac khu vuc c6 bién dong 16p phu bé

mat rd nét trong giai doan 2005-2025.
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Hinh 2. Két qua hién trang phdn bé cdc 16p phit bé mat nam 2005 (a), 2015 (b), 2025 (c) TP. Ha

Noi
Bdng 2. S6 liéu thong ké dién tich va co cau I6p phit bé mdt trén cdc qudn, huyén TP. Ha Ni nam
2005
DAT NUGC PO THI THUC VAT | TONG 2005
A TRONG : v Ve
QUAN/
HUYEN | Dién Co | pign | Co | Dien | Co | Dién Co Dién | Co
N tich cau tich cau tich cau tich cau tich cau
(Ha) | ()| (Ha) | (%) | (Ha) | (%) (Ha) (%) (Ha) (%)
BaPinh | 1999 | 216 | 324 | 35| 645.8 | 69.6 49.8 5.3 9279 | 100
Tay HO 6705 | 279 | 7533 | 314 | 609.1 | 25.4 367.7 | 153 | 24007 | 100
Hoan 80.1 | 145 | 844 | 153 | 3696 | 67.1 16.7 30| 5509 | 100
Kiém
Hai Ba
157.4 | 105 | 167.9 | 11.2 | 1099.7 | 735 70.3 47| 14953 | 100
Trung
DéngDa | 946 | 93| 623| 61| 7987 | 789 56.7 56 | 1012.3 | 100
)T(E’r‘]h 1388 | 161 | 477 | 55| 6176 | 716 57.7 6.7 861.8 | 100
gi‘;ly 286.2 | 230 | 273 | 22| 8207 | 66.1 106.3 85 | 12405 | 100
Soc Son | 9121.8 | 30.0 | 3507.7 | 115 | 5006.2 | 16.4 | 127602 | 41.9 | 30395.9 | 100
ng 93132 | 500 | 9895 | 5.3 | 45979 | 247 | 36996 | 19.9 | 186003 | 100
GiaLam | 72877 | 411 | 16146 | 9.1 | 3993.0 | 225 | 48277 | 272 | 177231 | 100
TuLiém | 30219 | 392 | 377.7 | 49 | 18447 | 239 | 24645 | 319 | 77089 | 100
g‘ia”h 4012.8 | 40.2 | 1039.1 | 10.4 | 29756 | 290.8 | 19544 | 196 | 9981.9 | 100

Bdng 3. 6 liéu thong ké dién tich va co cau I6p phii bé mdt trén cdc qudn, huyén TP. Ha N§i ndm

2015
DPAT TRONG NUOC PO THI THUC VAT | TONG 2015
QUAN/ | pign | Co | pien | co | Dien | co | Dien | co | Dien | Co
HUYEN tich cu tich cAu tich cAu tich cAu tich cAu
(Ha) ) | (Ha) | (%) | (Ha) | (%) (Ha) (%) (Ha) | (%)
Ba binh | 145.3 15.7 | 45.1 4.9 691.8 74.5 | 45.7 4.9 927.9 100
Tay Hb 482.5 20.1 | 740.8 30.8 | 710.1 29.5 | 467.1 19.4 | 2400.7 100
E?é?l 59.3 10.8 | 68.4 124 | 391.1 70.9 | 32.0 5.8 550.9 100
Hai Ba
T 133.9 8.9 163.1 109 | 11219 | 75.0 | 76.3 5.1 1495.3 100
rung
Péng Pa | 107.5 10.6 | 32.4 3.2 826.3 81.6 | 46.1 4.5 1012.3 100
Toenh 11278 | 148 | 213 |24 |6869 [797 256 |29 [s618 | 100
gj‘;'y 1754 | 141|484 |39 |o9274 |747|892 |72 |12404 | 100
Soc Son | 5559.4 | 18.3 | 3930.2 | 12.9 | 8513.8 | 28.0 | 12392.4 | 40.8 | 30395.8 | 100
igﬁg 4464.1 | 24.0 | 2851.4 | 15.3 | 5993.0 | 32.2 | 5291.7 28.4 | 18600.3 | 100
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GiaLam | 3730.7 | 21.0 | 2201.2 | 12.4 | 6153.4 | 34.7 | 5637.7 | 31.8 | 17723.1 | 100
TurLiém | 1772.3 | 229 | 5049 | 6.5 | 28245 ] 36.6 | 2607.1 | 33.8 | 7708.9 | 100
E\ianh 2872.8 | 28.8 | 1461.3 | 14.6 | 3479.7 | 34.8 | 2168.1 | 21.7 | 99819 | 100

Bdng 4. 86 liéu thong ké dién tich va co cau I6p phit bé mdt trén cdc qudn, huyén TP. Ha N§i ndam

2025
DPAT TRONG NUOC PO THI THUC VAT | TONG 2025
QUAN/ Co
HUYE pien | €¥ | Dien | Co Dién Co | Dién Co Dién %
' . X . J4 . J4 . J4 . cau
N tich cau tich cau tich cau tich cau tich %
(Ha) %) | (Ha) | (%) (Ha) (%) (Ha) (%) (Ha) )
BaDinh | 147.5 35' 287 |31 |7155 17' 36.2 |39 |9279 (1)0
R 25. 28. 35. 11. 10
TayHO | 603.1 | 685.6 | . 841.4 0 270.5 3 24007 | o
Hoan 14. 10. 71. 10
Kibm 81.2 7 58.5 6 391.3 0 19.8 3.6 |550.8 0
Hai Ba | 1g/09 |12 | 1335 g9 |11458 | 7% | 318 21 | 14953 |10
Trung 3 6 0
Dong 19083 [10- 1419 |41 |8312 |% |308 |31 |10123 |10
Pa 7 1 0
Thanh 12. 80. 10
Vi 1106 | g 21.8 25 | 6948 5 34.4 4 861.8 0
Can 1971 | ¥ |304 |24 |or0a |7® |427 |34 |12404 |10
Giay 9 2 0]
Sécson | 6215 |20, [3164. | 10. |10380. |34. | 10635. |34. |30395. |10
9 4 2 4 1 1 5 9 8 0
Dong 3906. | 21. | 2507. | 13. 43, 21. | 18600. | 10
Anh 1 0 3 : 81078 | ¢ 40790 | g 3 0
.| 4005. |22. | 1630. 45, 22. | 17723. | 10
Gia Lam 4 5 5 9.2 8099.4 7 3987.6 5 0 0
TurLiem | 2284 |33 | 3085 |52 |33425 |23 13820 |17 | 77088 |10
7 5 3 9 0
Thanh 2256. | 22. 48. 22. 10
v S 6 702.7 | 7.0 |48033 | 22189 |5 99819 | o

Bdng 5. 86 liéu thong ké xu hudng thay doi dién tich va co cdu 16p phii thue vét do thi trén cdc

qudn,
huyén TP. Ha Noi giai doan 2005-2025
Lép phi thye | Lép phit thye | Lép phi thye | Bién | Bién | Bicn
vit db thi vét db thi vatdo thj | donmg [ dong | dong
: : : 2005- | 2015- | 2005-
Huyén :
Dién Co | Dién Co | Dién Co | Co z £
: R : % : % A Cocau | Co cau
tich chu | tich chu | tich cau | cau (%) %)
(ha) (%) | (ha) (%) | (ha) (%) | (%)
Ba Dinh 49.8 5.3 45.7 4.9 36.1 3.9 -0.4 -1.0 -1.4
Tap chi Trac dia — Ban do hoat déng tir nam 1970. 19
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Tay H) 367.7 | 15.3 467.1 | 19.4 2705 | 11.2 4.1 -8.1 -4.0
Hoan Kiém 166 | 3.0 320 | 5.8 198 | 3.6 2.7 2.2 0.5
?ﬁ'm . Ba 702 | 47 762 | 5.1 318 | 21 0.4 -2.9 2.5
DPbng Pa 56.6 | 5.6 460 | 45 308 | 3.0 -1.0 -15 -2.5
Thanh Xuan 577 | 6.7 256 | 2.9 34.4 4 -3.7 1.0 -2.7
Ciu Gidy 106.3 | 85 89.1 | 7.1 427 | 34 -1.3 -3.7 5.1
Séc Son 12760.1 | 41.9 | 12392.4 | 40.7 | 10635.5 | 34.9 -1.2 -5.7 -6.9
DPong Anh 3699.6 | 19.8 | 5291.7 | 28.4 | 4079.0 | 21.9 8.5 6.5 2.0
Gia Lam 4827.7 | 272 | 5637.7 | 31.8 | 3987.6 | 225 45 9.3 -4.7
Tir Liém 24645 | 31.9 | 2607.1 | 338 | 13829 | 17.9 1.8 | -158 -14.0
Thanh Tri 19544 | 195 | 2168.0 | 21.7 | 22189 | 22.2 2.1 0.5 2.6

Bdng 6. 86 liéu thong ké xu hudng thay doi dién tich va co cdu 1op phi dat xdy dung trén cdc
quan, huyén TP. Ha N¢i giai dogn 2005-2025

Lop pha dét Lop pha dét Lopphadst | Bién | Bién [ Bién

A A A dong dong dong

xdy dyng xdy dyng xaydung | 5005" | 2015- | 2005-

STT Quén/ nam 2005 nam 2015 nam 2025 2015 | 2025 | 2025
Huyén Dign | Co | Dién [ Co Di¢n Co | Co Co Co
tich chu tich chu tich chu céu chu céu

(ha) (%) (ha) (%) (ha) (%) | (%) (%) (%)

1 Q. Ba binh 645.8 69.6 691.8 74.6 715.5 77.1 +2.5 +7.5

+5

2 Q. Tay Hd 609.1 25.6 710.1 29.6 8415 35.1 +4 +5.5 +9.5

Hoan

3 0 3696 | 671 | 3911 | 71 | 3913 | 710 | +39 0 +3.9
Kiém

4 Hai Ba 10997 | 735 | 11219 | 750 | 11459 | 766 | +15 | +16 | +3.1
Trung

5 Q. g;)ng 7987 | 789 | 8264 | 816 | 8312 |821]| +27 | +05 | +32

6 Thanh 6176 | 717 | 6869 | 797 | 6948 | 806 | +8 | +09 | +89
Xuan

7 ngiu 8207 | 662 | 9275 | 748 | 9702 | 782 | +86 | +34 | +12

Soc Son 5006.2 | 16.5 | 8513.9 | 28.0 | 10380.2 | 34.1 | +11.5 +6.1 +17.6

Dong Anh 4597.9 | 24.7 | 5993.0 | 32.2 | 8107.9 | 436 | +75 +11.4 | +18.9

10 Gia Lam 3993.0 | 225 | 61534 | 34.7 | 8099.4 | 45.7 | +12.2 +11 +23.2

11 Tur Liém 1844.7 | 23.9 | 28245 | 36.6 | 3342.6 | 434 [ +12.7 +6.8 +19.5

12 Thanh Tri 2975.6 | 29.8 | 3479.7 | 349 | 48033 | 48.1 | +5.1 +13.2 | +18.3
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Thing ké thay d6i logi hinh ldp phii dét xdy dymg tai cdc qudn, huyén SR I PL PR N TR (A8 e i e
TP. o NGi cd 2im 2005, 2015, 2025 Thong ké thaydai logi hink lop phii the vt tai ede quin,

Tuyén TP. He Noi ede ndm 2005, 2015, 2025
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Hinh 3. Biéu do thong ké xu hwdéng thay déi dién tich va co cdu 1op phii bé mat
trén cdac qudn, huyén TP. Ha N¢i giai doan 2005-2025

Bicu df)hiéu= thi xu hudng bm‘n dgng bién dong lop phii Biéar 40 hién thi xu hueng bign ding bién dng
dat xay dymg giai dogn 2005-2023 lap pho thiee vigt giai dogn 2005-2025
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Biéu do hién thi xu hudng bien ding
mrdc mjt do thi giai doan 2005-2025
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Bi_f-u du hién thj xu hudmg bién ding
dat trong dé thi giai doan 2005-2025
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Hinh 4. Biéu do thong ké xu huéng thay doi co cau I6p phii bé mdt
trén cac qudan, huyén TP. Ha Ngi giai doan 2005-2025

Két qua phan tich hién trang phan bd 16p phu bé mit cho thdy dat xay dung 1a loai
hinh chiém wu thé tai khu vuc cac quan trung tam cua TP. Ha N6i vao nam 2005, bao gém
Ba Dinh, Hoan Kiém, Hai Ba Trung, Pong Pa, Thanh Xuan va Cau Gidy. Day la nhiing
khu vyc c6 mirc do d6 thi hoa cao va tap trung phan 16n cac hoat dong kinh té - x4 hoi ciia
thanh pho.

Tuy nhién, phan tich phan bb khong gian két hop véi cac sb liéu thong ké cho thay
dién tich l6p phu dét xay dung tiép tuc gia tang ro rét trong giai doan 2005-2025, dac biét
tai cac quan, huyén ngoai thanh. Xu huéng mé rong nay phan anh qua trinh phat trién
khong gian d6 thi theo hudng lan téa tir khu vire trung tdm ra ving ven, gan v6i su hinh
thanh cac khu d6 thi moi, phat trién hé thong ha ting giao thong va gia ting nhu cau sir
dung dat phuc vu phat trién kinh té - xa hoi.

Két hop két qua théng ké dién tich véi biéu do bién dong thé hién trén Hinh 3 va
Hinh 4 cho thiy 16p phu dat xdy dung duy tri xu hudng ting lién tuc trong toan bo giai
doan nghién ctru. Nguoc lai, cac loai hinh 16p phii bé mit con lai nhu mat nude va dt tréng
déu c6 xu hudng suy giam vé dién tich. Lép phu thuc vat co su giam manh & cac huyén
ven d6 Thanh Xuan giai doan 2005-2015 va cac huyén Tay Ho, Tir Liém, Gia Lam va Bong
Anh giai doan 2015-2025. Sy chuyén dich nay phan anh qua trinh chuyén déi sir dung dat
dudi tac dong ciia do thi héa va cho thay su thay doi dang ké trong co cau 16p phu bé mat
ciia TP. Ha Ngi trong timg giai doan khac nhau. Qua trinh d6 thi hoa dién ra do viéc thuc
hién cac chinh sach quy hoach sir dung dt 1a chi yéu. Ngoai ra, cac chuyén ddi co cau
ngoai quy hoach can duoc xem xét dé gitp cac co quan quan 1y va quy hoach diéu chinh
cho phu hop.

5. Két luan

Nghién ciru di ung dung hiéu qua cong nghé vién tham va GIS trong danh gia su
chuyén dbi co ciu 16p phu bé mat thanh phd Ha Noi giai doan 2005-2025. Két qua cho
phép nhan dién xu hudng bién dong khong gian d6 thi, dong thoi lwong hoa su thay doi
dién tich gitta cac nhom lop phu theo tung giai doan nghién ciru.

Phan tich cho thdy khu vice xdy dyng c6 xu huéng mé rong lién tuc, chu yéu chuyén

dbi tir cac 10p phu bé mit gdm dat trong, nude mit va mot phan dién tich tham thyc vat tai
mot sO huyén ven d6 trong ting giai doan. Qua trinh phat trién d6 thi dién ra theo hudng
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mo rong khong gian két hop gia ting mat do xay dung, phan anh rd tic dong cta qua trinh
d6 thi hoa ddi véi cau trac 16p pha bé mat.

Phuong phap nghién ctru dé xuit chirg minh kha niang khai thac dit liéu anh vé tinh
da thoi gian két hop cong cu GIS trong giam sat dong thai 16p phu bé mit v6i do tin cay
cao va kha nang cép nhét thuong xuyén. Két qua nghién ciru c6 the dugc str dung lam co
so dit liéu hd trg cong tac quy hoach su dung dat, quan 1y phat trién d6 thi va xay dung
chién luoc phat trién bén vimng cho thanh phé Ha Noi trong cac giai doan tiép theo.

Trong céc nghién ctru tiép theo, can xem xét tich hop dir liéu anh vé tinh c¢6 kha ning
xac dinh nhiét d6 bé mat va ddo nhiét do thi cé moi quan h¢ vdi cac co cau lop phu bé mat
nham nang cao d6 chinh xac quan trac va du bao xu the phat trién do thi.

Cam két ciia cac tac gia

Céc tac gia cam két khong c6 xung dot loi ich trong qua trinh thuc hién va cong bd

nghién cuu nay.
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