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Tom tat

Nghién civu ndy dp dung mé hinh Shannon's entropy két hop div liéu 16p phii va sir
dung ddt ¢ nguon mé giai doan 2010-2024 dé phan tich quda trinh dé thi héa tai Thanh
phé Ho Chi Minh. Két qua cho thdy dién tich dat d6 thi tang tir 34,338ha nam 2010 lén
89,251ha niam 2024. Pong thoi, dién tich rieng, dat ndng nghiép va dat khdc ciing suy
giam. Gid tri Shannon's entropy tang tu 1.460 (2010) lén 1.502 (2020), thé hién sy phdn
tan va da dang canh quan, nhwng gidm xuong 1.291 (2024) do dé thi ‘hoa tap trung va
dong nhdt héa khéng gian tai cac khu viee trung tam. Phan tich chi sé Relative entropy
chi ra murc sai khac canh quan tang ro rét sau 2020, trong do khu vuc 160 do thi co
entropy giam tir 3.21 xuéng 1.37, con ving ven va ngoai vi van duy tri mirc da dang cao
nho ddt néng nghiép, rieng va mat nuoc. Két qua khang dinh Shannon's entropy la cong
cu hiéu qua dé dinh heong mike dg lan téa va phirc tap khéng gian dé thi, cung cdp co
so khoa hoc cho quy hoach phat trién bén vitng va hoach dinh chinh sdach sir dung dat.

Twr khoa: do thi héa, Shannon s entropy, phdn tan khong gian

Abstract

ASSESSMENT OF URBANIZATION PROCESS AND SPATIAL URBAN

EXPANSION IN HO CHI MINH CITY FROM 2010 TO 2024

This study applies Shannon's entropy model with open-source land use and land
cover data from 2010 to 2024 to assess urbanization in Ho Chi Minh city. Urban land
expanded from 34,338ha in 2010 to 89,251ha in 2024, largely replacing agricultural
land, forests and other land categories. Shannon's entropy increased from 1.460 in 2010
to 1.502 in 2020, indicating greater spatial dispersion, but dropped to 1.291 in 2024 as
urbanization became more concentrated and central landscapes more homogeneous.
Relative entropy analysis highlights marked landscape differentiation after 2020, with
core urban areas showing a sharp entropy decline from 3.21 to 1.37, while peri urban
and outer zones maintained higher diversity due to the persistence of agriculture, forests
and water bodies. These findings demonstrate that Shannon s entropy is an effective tool
for measuring the extent and spatial complexity of urban sprawl and provide a solid
scientific basis for sustainable urban planning and land use management.
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1. Pit van dé

b6 thi hoa 1a hién tuong néi bat trong qua trinh phat trién kinh té — xa hoi, dic
biét & cac qudc gia dang phat trién. Tuy nhién, sy mo rong do thi khong kiém soat gay
ra nhiéu hé luy v& moi truong, xa hoi va quy hoach nhu 6 nhiém khong khi, tic nghén
giao thong, suy giam dich vu cong vung ven va phan manh h¢ sinh thai (Brueckner,
2000; Knaap va cs., 2013). Qua trinh lan téa, mé rong do thi dién ra nhanh tai cac thanh
phé 16n dudi tac dong cua ting trudng dan sb va di dan, lam bién doi manh mé céu trac
canh quan (Sudhira va cs., 2004).

Thanh phd HO Chi Minh (TP.HCM), d6 thi 16n nhit va dau tau phat trién ving
Pong Nam B9, da trai qua chuyén doi khong gian — xa hoi manh mé trong vai thap ky
gan day (Nguyen va cs., 2016). Dién tich d6 thi m& rong nhanh, chu yéu tai cac vanh
dai cén do, voi qua trinh d6 thi hod vung ngoai 6 doc theo hanh lang giao thong va khu
cong nghiép. Khu vuc phia Déng TPHCM (trude day 1a quén 2, 9, Thu Duc; tire thanh
phd Thu buac sau nam 2020) tr6 thanh “hat nhdn tang truong” nho cac du én ha tang
16n nhu tuyén Metro sd 1, cao toc Long Thanh — Dau Gidy va khu cong nghé cao
(Kontgis va cs., 2014; Goldblatt va cs., 2018). Qua trinh d6 thi héa nhanh da lam
TP.HCM thay déi dién tich mang xanh m5i nam va gia tang ap lyc vung ven. Viéc danh
gia muc d6 phan tan va huéng lan toa khong gian 14 cip thiét nham nhén dién cac vanh
dai bién dong manh va canh béo rui ro quy hoach.

Cong nghé vién tham két hop véi dir liéu 16p phu va sir dung dat (LULC) 1a cong cu
quan trong trong gidm sat va danh gia qua trinh d6 thi hoa. Viéc tich hop LULC véi céc
chi s6 théng ké khong gian, dic biét 13 entropy, cho phép lwong héa mic do phan tan,
phirc tap va bién dong ciia d6 thi (Aguilera va cs., 2011). Chi sé entropy phan dnh murc do
phan tan trong phan b 16p phu dat, tir d6 danh gia khach quan mirc d6 lan téa do thi va
ap luc 1én moi truong ty nhién (Lata va cs., 2001; Grigorescu va cs., 2012). Cac nghién
ctru gan day cho thiy viéc str dung Shannon’s entropy két hop dit liéu LULC la phuong
phép hiéu qua dé danh gi4 sy phan tan va phan manh khong gian d6 thi (Rahaman va cs.,
2019). Thyc nghiém tai cic d6 thi 16n cia An DO nhu Mumbai, Delhi, Kolkata va
Chennai chi ra rang d6 thi hoa nhanh dan dén mo rong ranh gi6i d6 thi va hop nhat cac
khu vuc nong thon lan cén (Shaw & Satish, 2007; Bhatta, 2010; Ghosh & Das, 2017).
Nghién ctru tai Riyadh (1990-2009) va Semarang (2011-2021) tai Indonesia ciing khang
dinh hiéu qué cua phuong phap entropy két hop LULC trong do luong sy lan toa d6 thi va
bién dong giita cac 16p sir dung dat (Rahman va cs., 2016; Dewa va cs., 2022).

Tai Viét Nam, nhiéu nghién ctru d3 khai thac dir liéu 16p phi/sir dung dat (LULC)
két hop véi cong nghé vién tham va GIS dé danh gia qua trinh d6 thi héa va méo rong
khong gian d6 thi (Nguyén Tran Tuan, 2022; 2023; Linh va cs., 2024). Tuy nhién, cho
tGi nay, kha it nghién ctru 4p dung chi sé Shannon’s Entropy dé do ludng muc do phan
tan va bién ddi canh quan. Ngoai ra, vi¢c théng ké va kiém ké dién tich hién trang sur
dung dat hang nim chu yéu phan anh bién dong dién tich theo don vi hanh chinh, phuc
vu quan 1y dat dai mang tinh phép 1y. Cac bao cdo hién trang nay chua danh gia duoc
cach do thi hoa lan téa theo truc khong gian, chua chi ra ving 16i dang bao hoa hay
ving ven dang chiu 4p luc chuyén doi. Nghién ctru nay st dung entropy theo khoang
cach tir trung tAm dén ngoai vi dya trén dir liéu LULC 2010-2024, giup dinh luong lan
tda khong gian, nhan dién cac vanh dai mo rong.

DPé dam bao so sanh nhat quan giita cac mdc 2010, 2015, 2020 va 2024, nghién
ctru gitr nguyén ranh hanh chinh trudc sap nhap trong phan tich khong gian.
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2. Dir liéu va phuwong phap nghién ctru
2.1. Dir liéu nghién ciru

Dit liéu mit phu dit va st dung dat (LULC) duoc st dung trong nghién ctru nay
bao gdm ban dd 16p phu bé dit hang nam tir Regional Land Cover Monitoring System
(RLCMS), phat trién boi Spatial Informatics Group, hop tic véi NASA’s SERVIR
Southeast Asia va Asian Disaster Preparedness Center. Hé thong nay cung cdp ban dd
16p phu bé mit dat v6i do phan giai 30m, tir ndm 2000 dén nam 2023, dya trén dit liéu
anh vé tinh Landsat va MODIS. D¢ b sung dir liéu cho nam 2024, nghién ciru sir dung
bo dir li¢u Sentinel-2 Land Cover Explorer tut ArcGIS Living Atlas.

Tat ca dir liéu LULC tir hai nguén dugc tong hop va chuan héa thanh 5 16p phu
chinh: (i) Mat nudc; (i) dat ru:ng, (iii) dat xdy dung/do thi; (iv) dat néng nghiép; va (v)
dat khac (bao gdbm mit nude nudi thily san, dat trong, dat chua st dung, v.v.)

2.2. Co s0 lwa chon khodng cdach cac vong dém (buffer)

Viéc thiét 1ap hé théng vong tron dong tam dugc xay dung dya trén nguyén ly
gradient d6 thi — nong thon, la nén tang trong nhiéu nghién ciru vé cau trac canh quan va
do6 thi. Cac nghién ctru trude day ve cau truc canh quan va hi¢u tng d6 thi héa (Voogt va
cs., 2003; Weng, 2007; Dai va cs., 2018; McKinney, 2002) déu phan biét ba khu vuc
khong gian chinh: khu vuc 16i do thi (urban core), ving chuyén tiép (peri-urban
transition), va khu vuc ven do/nong thon (rural or exurban fringe).Nghién clru nay xay
dung cac vong tron déng tdm 1am don vi phan tich, v6i cac mdc khoang cach ting dan
5-10-20-30-40-50km va dugc thé hién & hinh 1.

BINH DUONG

Q915 PONG NAI
LONG AN

Khoing cich cac vong dém (km)
5 km

10 km

- 20km TIEN GIANG
- 30 km
- 40 km
B 5o«

Hinh 1. Khodng cach cac vong dém theo khoang cach voi hat nhan trung tam la quan 1
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2.3. Tinh todn téc dj ting truwéng dé thi trung binh hang nim

bé danh gia m1:Ic do do thi hoa va rpé rong khong gian do thi tai TP.HCM, dir liéu
phan loai s dung dat va 16p phu mat dat (LULC) dugc sur dung ¢ cac moc thoi gian
khac nhap (2010, 2015, 2020, 2024). Dién tich dat ,Xéy dung tai moi thoi diém (At) duogc
trich xudt théng qua phén tich GIS, dya trén thong ké dién tich pixel. Toc d6 tang
trudng do thi dugc thé hién qua cong thirc 1 nhu sau (UN, 2025):
Bt 2% 100 (1)
2.4. Do lwong mirc dp phén tin dé thi hod bang chi sé Shannon’s Entropy

Theo quan niém cta Shannon (1948), entropy diung biéu thi mic d6 ngiu nhién
hodc bat dinh trong mot hé théng. Khi dugce ap dung cho phan tich khong gian d6 thi,
Shannon’s entropy dugc sir dung nhu mét chi s6 do luong mirc do tap trung hay phan
tan ctia mot bién dia 1y, thuong 13 dién tich dat xay dung hodc ty 18 cac loai 16p phu sir
dung dat (Yeh & Li, 2001; Sudhira va cs., 2004). Chi s6 Shannon’s entropy dugc tinh &
cong thirc 2 nhu sau:

H,= —XPlog.(P) (2)

Trong d6, P; 13 ty 1& ciia bién can phén tich tai ving tht i; n 1 tong s6 ving (don
vi hanh chinh/phudng).

Gia tri entropy dao dong tuir 0 dén log,, trong do cac gia tri gan 0 phan anh cau trac
tap trung, con gid tri gan log, biéu thi sy phan tin manh, gan lién v6i hién tugng lan toa
do thi (urban sprawl) (Barnes va cs., 2001; Shekhar, 2004).

2.5. Pdnh gid mikc dp sai khdc canh quan bang chi sé Relative Entropy

Shannon’s entropy chi phan anh muc d6 da dang hodc phan tén tai mot thoi diém,
chua thé hién bién d6i theo thoi gian. Do do, cic nghién ctru dé xuit dung Relative
Entropy (entropy twong d6i) hay Kullback—Leibler divergence dé do mirc d6 khac biét
gilta cic phan bd canh quan ¢ cac thoi diém khac nhau (Thomas, 1981; Das va cs.,
2021). Entropy twong d6i cho biét mirc do khac biét ciia ciu triic canh quan hién tai so
v6i nam gbc, phan anh cuong do bién dong khong gian. Két hop Shannon’s entropy va
Relative entropy gitp dénh gia toan dién mirc d6 va hudng bién dong do thi (Barman va
cs., 2024). Gia trj Relative entropy (entropy twong d6i) cho n ving dugc tinh theo cong
thtre 3:

Hi'!

n »
iz In(m)

H; = (3)

Trong d6, Hi 1a entropy twong ddi, Hy 13 entropy tuyét d6i va n 1a tong sé ving.
Dé do tdc do thay doi hodc muc do gia ting qué trinh lan téa do thi theo thoi gian,
muc chénh 1€ch entropy tuong doi gitra hai tho1 di€ém dugc tinh theo cong thic 4:
AHi1=Hi(t) — Hi(t1)) (4)
Trong dé, AH 1a mic bién dong entropy tuong dbi giita hai thoi ky, Hi(ti) 1a
entropy tai thoi diém ban dau; Hi(tz) 1a entropy tai thoi diém sau (Sun va cs., 2007).

Hinh 2 m6 ta quy trinh danh gia d6 thi hoa TP.HCM giai doan 2010-2024, tich
hop dir li¢u LULC da thoi gian va phan tich entropy nham dinh lugng toc d0 md rong
d6 thi va mac do phan tan khong gian theo hudng tam.
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MO HINH NGHIEN CLPU BANH GIA DO THI HOA TP.HCM (2010-2024) ‘
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IV. PHAN TiCH SHANNON’S ENTROPY
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VI. PHAN TiCH RELATIVE ENTROPY >
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V1. KET QUA PHAN TicH

- Cung cép birc tranh dinh lwgng tdng thé vé qua trinh d6 thi hoa nhanh hay chém.
- Do mire 6 phén tan va thay dbi khang gian dé thi, gitp hidu ban chét khéng gian cla qué trinh d6 thi hda

Hinh 2. So dé tom tdt cdc bude nghién civu chinh

3. Két qua va thao luan
3.1. Thay déi dién tich I6p phii siv dung dit giai doan 2010-2024
3.1.1. Pdnh gid bién dong dién tich cac I6p phi ddt

) Giai doan 2010-2024, TP.HC1\~/[ trai qua su chuyén dich 16n trong co cAu sir dung
dat, phan anh qua trinh do6 thi hda dién ra nhanh va lan téa rong trong khong gian.

Bing 1. Dién tich (ha) ciia cdc loai hinh I6p phii va sir dung ddt giai doan 2010-2024

Loai hinh LULC Niim 2010 Niim 2015 Niim 2020 Niim 2024
Dat nong nghicp 70,442.66 67,230.79 61,104.65 29,945.10
(Crop land)

Datrimg 54,527.80 54.875.38 43,128.90 43,702.20
(Trees)

Dit do thi

(Urban land) 34,337.77 39.229.78 55.974.08 89.250.50
Mat nudc

(Water bodies) 21,964.02 19,592.96 20,484.71 27,280.10
Dit khac

(Other land) 13,685.50 14,028.80 14,265 40 4.788.02
Téng 194,957.75 194,957.71 194,957.74 194,965.92
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Dién tich dét d6 thi ting gan 2.6 1an, tir 34,338ha 1én 89,251ha, chu yéu ¢ cac huyén
ven d6 nhu Binh Chanh, Hoc Mén, Cu Chi va Nha Bé. Dt ndng nghi¢p gidm manh tir
70,443ha xudng 29,945ha. Dién tich dat rimg bién dong qua cic nim, cu thé dién tich
giam tir 54,528ha (2010) xudng 43,129ha (2020) rdi ting 1én 43,702ha (2024), chi yéu do
thay ddi dién tich rimg trdng. Nhom dat khac thu hep dang ké, tir 13,686ha con 4,788ha,
cho thay phan 16n dién tich nay da dwoc chuyén ddi phuc vu phat trién d6 thi va ha tang.
Su thay doi dién tich 5 loai hinh LULC duoc thé hién qua hinh 3.

LAND USE AND LAND COVER IN 2015
LAND USE AND LAND COVER IN 2010

Land use and land cover type Land use and land cover type

- Water bodies :] Other land
- Urban land - Urban land
- Trees [: Crop land
\: Other land - Trees

| Crop land [ water bodies
0

5 10 20 30 40

Kilometers

Kilometers

LAND USE AND LAND COVER IN 2020

LAND USE AND LAND COVER IN 2024

Land use and land cover type Land use and land cover type

E Other land [: Other land
- Urban land - Urban land
I:] Crop land Crop land
- Trees - Trees
- Water bodies - Water bodies

0 5 10 20 30 40 0 5 10 20 30 40
——

——
Kilometers

Kilometers

Hinh 3. Phan logi LULC tai TP.HCM giai doan 2010-2024 tur dir liéu nguén mo
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3.1.2. Toc d¢ tang trudng dé thi TPHCM trung binh ndm giai doan 2010-2024

Dién tich d6 thi TP. HCM ting manh trong giai doan 2010-2024, thé hién xu thé mé
rong khong gian 1o rét. Giai doan 2010-2015, dién tich do thi tang 14.26%, voi tbe do
tang truong 2.66%/mam, chii yéu quanh trung tdm va cac quan ven nhu Binh Tan, Go
Vap, Thi Dirc. Tir 2015-2020, toc do ting trudng do thi dat 7.20%/nim, lan rong vé phia
Bic nhu Ca Chi, Hoc Mén va phia Nam tai huyén Nha B¢, quan 7. Giai doan 2020-2024
dat mirc cao nhat (12.63%/niam), phan anh d6 thi héa nhanh, lan téa dén ving ngoai
thanh, nhat 1a doc céc truc giao théng huéng Long An, Dong Nai va Binh Duong.

BAN DO MO RONG DO THI GIAI DPOAN 2010 - 2015 BAN DO MO RONG DO THI GIAI DOAN 2020 - 2024

) BINHDUONG

N PONG NAI

q DPONG NAI

/
/

inh/_ " Q.9

LONG AN 5 N

\ EUL o
'QIIQ3/Qu 1/ )%E T
[ Tan % Q.10 0-5?044 =
Y B Q./s Qr

Binh.Chanh £
o [ Nha B~/

TIEN GIANG 7/
M¢ rong do thi M¢ rong do thi
Khu vuce d6 thi cii/gilr nguyén Khu vye do thi cii/gitr nguyén

- Khu vyee mé rng dién tich do thi - Khu vire mé rong dién tich dé thi

0 375 15 15 25 30 - ) A 0 375 75 15 2.5 30
-—— — -
Kilometers Kilometers

Hinh 4. Toc do tang truong do thi dva trén dir lieu LULC giai doan 2010-2024
3.2. Ddnh gid bién dong da dang cinh quan qua chi sé Shannon (2010-2024)
3.2.1. Téng quan da dang canh quan TPHCM bang chi sé Shannon entropy

Két qua tinh toan chi s6 Shannon entropy (H) cho giai doan 2010-2024 cho thay
su bién dong rd rét trong murc do da dang va phan bd khong gian ctia cac loai hinh sir
dung dat. Gia tri H tang nhe tir 1.460 (nam 2010) 1én 1.502 (ndm 2020), sau d6 giam
manh xuéng 1.291 (nam 2024).

Khi chun héa theo gid trj cuc dai Hyux = In(5) = 1.609, chi s6 entropy chuan hoa
(H”) dao dong tir 0.90-0.93 trong giai doan 2010-2020 va giam xuong 0.80 vao nam 2024.

Bing 2. Chi s6 Shannon entropy va chi s6 chudn héa (H’)

Nam Shannon’s Entropy (H) Chi s6 chuén hoa H’ = ﬁ Panh gia xu thé
2010 1.460 0.907 Phén tan cao

2015 1.472 0.915 Phan tan cao

2020 1.502 0.934 Phén tan cao nhét
2024 1.291 0.802 Tién ti tap trung hon

Két qua Shannon entropy phan anh hai pha chuyép hoa 13 rét cua ciu triic canh
quan TP.HCM. Giai doan 2010-2020 entropy tang cho thay muc d¢ da dang va phan tan
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khong gian ting 1én khi dit nong nghiép va dit khac dugc chuyén ddi sang nhiéu loai
hinh d6 thi va canh quan méi. Dén 2024 entropy giam do dat xdy dung chiém wu thé,
canh quan tré nén tap trung va don dang hon. Du sb luong du 4n méi cham lai boi anh
huong dich Covid-19 va khé khan kinh té trong ndm 2020 va 2021, tuy nhién xu hudng
nay phu hop véi két qua nghién ctru du bao sir dung dat cia Nguyen Tran Tuan va cs.
(2025), trong d6 dat noéng nghi¢p TP.HCM giam gan 10% va dat do thi ting gan 25%
giai doan 2000-2020. Diéu nay khang dinh d6 thi dang chuyén tir mé rong bién sang tai
cAu triic theo chiéu sdu, tap trung dién day cac khu vuc di phat trién.

3.2.2. Pdnh gid bién dong canh quan bang chi so Relative Entropy

Nghién ciru sir dung chi s6 Relative entropy (entropy tuong d6i) nham dinh luong
mirc d6 khac biét canh quan theo thoi gian. Cu thé, bang cach so sanh phan b 16p phu
va sur dung dét cia cac nam 2015, 2020 va 2024 véi ndm 2010 1am tham chiéu, bd sung
cho két qua Shannon entropy vé da dang canh quan ¢ muc 3.2.1.

Giai doan 2010-2015, chi sb entropy tuong dbi ~0.0085, phan anh sy khac biét rat
nho, canh quan hau nhu khong c6 sy bién dong. Tir nam 2020, chi s ting 1én 0.0394,
cha yéu do dat x@y dung mo rong va dat néng nghiép, dat rung giam nhe, canh quan bat
dau c6 sy thay doi nhung phan bo 16p dat van tuong d6i dong déu. Bén 2024, chi sd
entropy tuong dbi tang 1én 0.2626, chii yéu vi dat x@y dung mo rong, chiém ty 1& 16n
hon cac 16p dat khac, trong khi dat nong nghiép va dat khac giam dang ké. Két qua cho
thdy d6 thi hoa tap trung, lam giam sy cAn bang va giam sy da dang 16p phu dét, phu
hop vo1 xu hudng gidm Shannon entropy trong cung giai doan.

Bing 3. Gid tri Relative entropy (entropy twong doi) so véi nam tham chiéu 2010

Lép phii va sir dung dét 2015 vs 2010 2020 vs 2010 2024 vs 2010
DAt nong nghiép -0.0142 -0.0441 -0.1308
Pt rimg 0.0035 -0.0512 -0.0501
Pit xay dung 0.0282 0.1382 0.4373
Mt nuére -0.0112 -0.0070 0.0312
P4t khac 0.0022 0.0035 -0.0250
Téng = 0.0085 = 0.0394 = 0.2626

3.2.3. Phan tich khéng gian da dang canh quan theo viing dém dong tam

Phan tich chi s6 Shannon entropy cuia cic 16p sir dung dat/canh quan (LULC) tai

cac khoang cach vong dém tir quan 1 cho thiy gradient khong gian 13 rét.

O vong dém nho nhat < 5km, dai dién cho trung tim thanh phd, gid tri entropy
giam manh vao nam 2024 (~1.37) so v6i cac nam trude (~3.21 nam 2010, ~3.06 ndm
2015, ~2.88 nam 2020). Sy suy giam dang ké nay phan anh canh quan d6 thi hoa dong
nhat hoa, phtt hop v6i qua trinh phat trién d6 thi manh mé tai trung tam TPHCM.

O céc vong dém trung gian tir 10-20km, bao gdm cac quan lan cén trung tim nhur

quan 2, quan 7 va Binh Thanh,...

gia tri entropy cling giam rd rét vao nam 2024. Pidu

nay cho }héy d6 thi hoa da bién cac ving canh quan trude ddy da dang thanh moi truong
dong nhat hon, vdi dac trung khong gian 1a dat xay dung.

Déi véi cac vong dém khoang cach 30-50km so véi trung tam, gia tri entropy van
6n dinh qua cac nam. Diéu nay cho thiy cac vung ngoai vi, bao gdém Can Gio, Hoc Mon
va Cu Chi, van giit da dang LULC, v6i su két hop giita rimg ngap man (hodc ring

trong), dat néng nghiép va cac khu dan cu.
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Bdng 4. Gia tri Shannon entropy theo khoang cach cdc vong dém giai doan 2010-2024

Khoing cich (km) 2010 2015 2020 2024
5km 3.209 3.055 2.879 1366
10km 6.277 6.106 5.561 2.885
20km 7.164 7.148 6.690 4216
30km 5.874 5771 5.865 4.980
40km 5.530 5.617 5371 5.738
50km 5.890 5.654 5.632 5.617
4. Két luan

Trong giai doan 2010-2024, TP.HCM trai qua qua trinh d6 thi hoa nhanh va manh
mé, dién tich dat xay dung ting gan 2.6 lan, chu yéu lan vao dat nong nghiép va mot
phan dat khac. Sy gia ting nay tap trung tai cac quén, huyén ven do va ving chuyén
tiép, trong khi khu vyc trung tdm gan nhu bio hoa. Két qua tinh toan toc do tang trIIO’ng
d6 thi cho thay giai doan 2015-2020 dat 7.20%/nidm, phan 4nh sy bung no khong gian
do thi, giai doan 2020-2024 v6i murc téng trung binh tr¢ lai 12.63%/nam, phan anh qua
trinh 1ap day khong gian d6 thi sau giai doan gian doan do COVID-19; xu huéng nay
ddng thoi cho thiy chuyén dich tir chidu rong sang phat trién chiéu sau.

Phan tich Shannon entropy cho thiy su gia ting da dang canh quan dén nam 2020,
nhung giam manh vao 2024 do d6 thi hoa tap trung lam canh quan dong nhét. Pong
thoi, két qua chi s6 Relative entropy khang dinh murc d6 sai khac canh quan ngay cang
16n so v6i nam tham chiéu 2010, dic biét 1 rét & giai doan 2020-2024. Phan tich theo
gradient khong gian cho thay khu vuc 18i d6 thi va vanh dai can trung tim suy giam
manh vé da dang canh quan, trong khi cac ving ngoai vi nhu Can Gio, Cu Chi, Hoc
Mon van duy tri tinh da dang sinh thai. Diéu niy chi ra ring qua trinh d6 thi hoa tai
TP.HCM dang tap trung vao vung 161 va can 161, trong khi ving ngoai bién gitr vai tro
vanh dai sinh thai.
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