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Tém tat: Thanh phd Long Xuyén hién dang day manh viéc quy hoach nham tao ra mot moi
truong than thién véi tu nhién. Dé hd tro céng tac nay, nghién ciru duoc tién hanh nhim
phan tich su phét trién va bién dong khong gian d6 thi cua thanh phd tir nam 2014 dén nam
2022. Bang phuong phap phan loai d6i twong, nghién ciu da lam rd su thay ddi cAu tric
khong gian d6 thi cling nhu sy bién dong cua cac 16p pha bé mit caa thanh phd qua thoi
gian. Két qua giai doan anh vién tham giai doan nam 2014-2022 cho thay db thi hoa da dich
chuyén vé phia Tay Nam cua thanh pho trong nhitng niam gan day, dién tich nha & va céc
cong trinh bé tdng hoa tang 62,67%, dién tich ruong lua giam 50,71%. Dién tich cdy xanh
trén dau nguoi tang tir 15,59m?/ngudi vao nam 2014 1én dén 25,56m?/ngudi vao nam 2022
va dat tiéu chuan do thi loai 1, 1l. C6 hién twong d4o nhiét d6 thi & cac khu vuc c6 mat do
bé tong hoa cao dic biét & vi tri trung tm thanh phd.

Tir khoa: D6 thi hoa; Landsat; Vién tham; Nhiét do bé mat; Thanh phé Long Xuyén.

1. Gi6i thiéu

Su tang trusng nhanh chong cua cac khu vuce d6 thi trén toan thé gisi da duoc quan sat
thiy trong vai thap ky qua[1]. Cac yéu té chinh gop phan vao qua trinh do thi hda la thiéu su
phat trién kinh te va dan s6 ngay cang tdng [2]. Mac du dan s6 toan cau tang truong cham
nhung nguoi ta van du doan so luong ngudi s& tiép tuc tang vao khoang nim 2030 [1]. Theo
wdc tinh, dién tich do thi trén thé gigi du kién s& ting thém hon mét triéu km vao nam 2030
[1, 3-6]. Tir cudi thé ky XVIII dén giira thé ky XIX, nudc Anh ¢6 dan s6 d6 thi tang tir 20%
1én 51% va la nudc cd mic do d6 thi hoa dau tién trén thé gisi. Lan song d6 thi hoa thir hai
bat dau tir nira sau thé ky X1X dién ra tai Chau My va Chau Pai Duong bét dau tir cac nudc
I6n: My, Canada, Oxtraylia. Hién nay Oxtraylia d3 tré thanh qudc gia c6 mic d6 thi hda cao
nhét thé gidi véi ty 18 do thi hoa 93% [7]. Lan séng tht ba cua d6 thi hoa dién ra cha yéu tai
Braxin, Mehico, Nhat Ban, Han Quéc vao nhitng nam 50 cua thé ky XX. Ty 1& d6 thi hoa cua
cac nudc Ndy gan bang cac nudc phét trién, nhung trinh d6 kinh té ciia cac nude nay chi bang
5-10% nuéc Anh, My tham chi thap hon, chat lwong phat trién do thi ciing twong ddi thap
[8]. Lan song do thi hoa thir tw phat trién nhanh chéng vao khoang thé ky XXI, tap trung &
cac qubc gia dang phat trién & Chau A va Chau Phi. N6i bat nhat 12 hai quoc gia dong dan
nhét nhi thé gidi 1a Trung Quédc va An Do. Ngudi ta woc tinh dién tich dat d6 thi caa Trung
Quoc tang truong voi toe do hang nam 13 13,3% [9]. Nam 2019, ty 1& d6 thi hoa cua Trung
Quéc 68,37% [10]. O An D6 ty Ié d6 thi hda & mirc 35%, chu yéu la do ty Ié sinh cua nudc
nay kha cao va 1a nguyén nhan chinh din dén tang dan sé d6 thi cua nude nay [11]. O Viét
Nam do thi da tang tr 30,5% nam 2010 1én gén 40% nam 2020 va hién nay ty 1¢ d6 thi hoa
khoang 42% [12]. D6 thi ho4 1 tat yéu khach quan, 1a mot dong luc quan trong cho phat trién
kinh té - x& hoi nhanh va bén viing trong thoi gian toi. Do d6, muc tiéu dit ra 1a ty 1¢ do thi
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hod & Viét Nam dén nam 2025 dat téi thiéu 45%, ndm 2030 dat trén 50%. TAm nhin dén nim
2045, ty I¢ d6 thi hod ¢ Viét Nam thugc nhdm trung binh cao cta khu vuc ASEAN va Chau
AT13].

Su phat trién d6 thi mang lai nhitng anh huong tich cuc dbi vdi cude song ctia cong dong
dan cu boti vi no tao diéu kién cho ho néng cao chét lugng cudc song, thay d6i phan bd dan
cu, cung cap nguon lao dong d01 dao cho db thi va 1am cho 16i song cta dan cu néng thon
nhich gan 16i s6ng thanh thi vé nhiéu mit [14]. Tuy nhién, sy mé rong cua cac khu d6 thi da
gay ra nhirng hau qua khong chi tich cyc ma con tiéu cuc [15] nhu thiéu viéc 1am, té nan xa
hoi, sut giam ngudn lao dong nong thon, 6 nhiém moi trudng, gia ting khoang cach giau
nghéo gitra thanh thi, ndng thon.

D6 thi hoa la qua trinh phuc tap véi nhiéu yéu té va co ché lién quan dén su phat trién
ctia nd. Dé hiéu rd tac dong cua no, can phai nghién cau k§ ludng cac khia canh khac nhau.
Phén tich thay doi 16p phu sir dung dét 1a mot cach hiéu qua dé du doan dic diém cua khu
vuc d6 thi [16, 17]. Mot mé phong toan dién vé qua trinh phat trién d6 thi I can thiét trong
thé gidi ngay nay [18, 19]. Cac mo hinh d0 thi st dung cac phuong trinh toén hoc dé mo ta
hé théng d6 thi [20, 21]. Su tuong tac gifra cac chién luoc va khia canh khac nhau gitp du
doan thay d6i tuong lai 16p phu sir dung dat. Biéu nay gilp chinh quyén dia phuong trong
viéc xay dung chinh sach va ra quyét dinh.

Long Xuyén duoc coi 1a mot thanh phd kha noi bat & Bong bang song Ctru Long da trai
qua qué trinh d6 thi héa. Qu4 trinh d6 thi hda tai thanh phd da dién ra manh mé tao ra su
chuyén bién dang ké trong kinh té, co so ha ting va van hoa xa hoi theo huéng hién dai va
van minh hon. Viéc nay dugc chinh pha cdng nhan thanh phé Long Xuyén 1a d6 thi loai |
tryc thudc tinh vao nam 2020 theo Quyét dinh sé 1078/QB-TTg. Mic du da co sy dau tu
dang ké vao co s ha ting ky thuat cua d6 thi, nhung van con ton tai nhiéu han ché nhu tinh
trang di cu, nha 6 chudt, khdng gian do thi chat hep, thiéu cay xanh, chét thai, hé théng céng
thoét xudng cap, khai thac qua mirc tai nguyén dat, nude va rimg di gay ra nhitng van dé moi
truong dang lo ngai. Nhitng biéu hién caa van dé nay thé hién qua cac chi s6 nhu ty & dién
tich cay xanh, dién tich mat nuéc, mirc do bé tong hoa va su bién doi nhiét d6 bé mat dat.
Nhiing thach thic nay co thé anh hudng dén su phét trién bén viing cua do thi trong twong
lai. Pé cung cap co sé khoa hoc cho quy hoach thanh phé bén viing, can nghién ctu su bién
dong céc 16p phu bé mat va hién tuong dao nhiét caa do thi theo khdng gian va thoi gian. Co
nhiéu phuong phap khac nhau dé thuc hién nhiém vu nay, trong d6 tng dung vién tham la
mot trong nhimg phuong phép hiéu qua nhit.

Véi sy tién bo lién tuc cia cdng nghé vién tham, viéc quan sat Trai DAt tir cac vé tinh
quang hoc da tré nén phd bién hon bao gio hét. Didu nay mang lai nhiéu wu diém, bao gdm
pham vi quan sat mo rong, da dang vé do phan giai khong gian va thoi gian. Cé nhiéu nghién
ctu trén thé gidi lién quan dén d6 thi bang st dung anh vé tinh nhu nghién ctu [22] sir dung
md hinh CA-Markov dé du bao xu hudng twong lai cho sy thay déi 16p phu sir dung dat va
nhiét ¢ bé mit ctia thanh phé Tianjin, Trung Qudc. Két qua nghién ctru cho thay dién tich xay
dung tang tir 2005-2020 chu yéu 13 do dién tich nong nghiép giam 11,90%. Nhiét d6 bé mat
dat trung binh cta khu vire nghién ciru tang tir 23,50 1én 36,51°C, nhiét d6 cao ¢ cac khu vuc
xay dung tang 1,5%, do che phu cua tham thyc vat giam. Ttr nam 2020 dén nam 2050, nhiét
d6 bé mat dat du kién s& ting thém 9, 5°C. Cac khu vue ¢ nhiét do cao chuyén sang phan b6
trén khong. Nghién ctru [23] cho thay rang do6 che phu cta ciy va nhiét do c6 mbi twong quan
dang ké, tirc 1a mirc d6 che phu céy cang cao, hi¢u ing dao nhiét do thi cang thap va nguoc
lai. Nghién ctru cling chi ra rang m6 hinh twong quan gitra nhi¢t do6 va NDVI la dong, co
nghia 14 sy thay d6i cia NDVI c6 thé gdy ra nhiing thay d6i 16n d6i v6i nhiét do. Nghién ctru
[24] thu thap dit liéu nhiét d6 bé mat dat tir anh MODIS véi d6 phan giai 1km/pixel trong
khoang thoi gian 11 nam, tir ndm 2001 dén nim 2011 cing véi dit liéu vé d6 thi hoa tir ban
dd ISTAT. Méi quan hé giira cac bién phu thudc (gié tri trung binh nhiét d6 hang nim ban
ngdy, ban dém va hang ngay) va cac bién doc lap (cac khu vyc db thi hoa) dugc nghién ciu
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thdng qua kiém dinh ANOVA. Két qua cho thiy rang thung liing Po, & Y 14 noi c¢6 khi hau
va hinh thai dong nhét, di cung cip mot truong hop kiém tra 1y twong dé nghién ctru anh
huéng cua cac cum d6 thi. Dic biét, tic gia dd ching minh ring cac miu khong gian ting
truong do thi khac nhau da c6 mét tac dong khéac nhau ddi voi mau nhiét do thi hién co, dic
biét cac mAu tang trudng do thi tap trung c6 mdi quan hé co ¥ nghia thong ké véi cac didu
kién ban ngay, ban dém va hang ngay trong khi cdc mau tang trudng d6 thi phan tan chi co
mdi quan hé voi didu kién ban dém. Két qua nay hiru ich va ¢ ¥y nghia quan trong d6i voi
quy hoach d6 thi, va xac dinh cac linh vuc lanh thd quan trong can €6 cac bién phap giam
nhe nhiét d6 hudéng dén dé thi bén viing [25]. Nghién ctru [26] cho ring cac khu vuc co cy
c6 thuong giam cing thang nhiét d6 cao. Tuy nhién, hiéu tng ndy phu thudc vao kich thuée
va hinh dang cua khong gian xanh. Su két hop cua cdy xanh va mit nudc ¢ thé mang lai
nhiéu loi ich hé sinh thai va trong quy hoach d6 thi c6 thé gitip giam thiéu tac dong tiéu cuc
ctia hiéu tmg ddo nhiét va ting cuong su chdng chiu v4i bién d6i khi hau. O Viét Nam, viéc
ng dung vién tham dé nghién ciru dao nhiét do thi ciing da duoc thuc hién & mot sb thanh
phd nhu nghién ctu [27] d4 chi ra rang tic dong cua cdy xanh di véi giam thiéu hién tuong
dao nhiét bang cach st dung md hinh ENVI-met két hop véi cac kich ban mé phong thay doi
s6 luong cay xanh trong khu vuc thanh phd Ha Noi. Sy anh hudng nay duoc danh gia thong
qua cac chi s6 nhu nhiét do khong khi, do am twong ddi, nhiét do bé mat, va chi sb tién nghi
nhiét. Két qua xac dinh rang viéc ting cuong cay xanh va cai thién ha ting xanh c6 thé giam
nhiét d6 khdng khi trong khu vuc vao thoi diém néng nhat trong ngay tir 1,5 dén 4,36°C.
Ddng thoi, cai thién nay ciling tao ra diéu kién séng thuan logi hon cho con nguoi, dic biét 1a
vao ban ngay [27]. Nghién ctu [28] cho thdy c6 mot xu huéng ting vé bién dong nhiét do
trong thanh phd H6 Chi Minh nam 1995, 2005, 2015 v sy mé rong ciia cac khu vuc ¢6 nhiét
dd cao dang lan rdng ra cac vung ngoai 0. Sy hinh thanh ddo nhi¢t d6 thi bé mat da duoc
quan sat trong giai doan nay véi 4 vi tri dién hinh cho thy c6 sy chénh 1éch 16 rang giira
nhiét ¢ bé mit ctia khu vue d6 thi va khu vyce nong thon. Trong nam 2015, khong gian cua
dao nhiét da mo rong lén gap 4 1an so v&i nam 1995 [28]. Nghién ctru [29] theo doi su bién
d6i cua nhiét d6 bé mat va higu ing dao nhiét bé mat do thi tai thanh phd Can Tho tir nim
2014 dén 2020, nghién ciru str dung anh hong ngoai nhiét ciia Landsat va phuong phép phan
loai huéng ddi twong dé wdc tinh 16p pha bé mat. Két qua cho thay, trong giai doan 5 nam,
dién tich d6 thi tang 1,33% (tuong duwong 1.915 ha) va nhiét do bé mit trung binh ting 1,25°C.
Su bién d6i nhiét bé mit phat trién v6i tdc do nhanh vé ca khong gian va thoi gian, véi nim
2020 ghi nhan ddo nhi¢t tdi da 1a 8,96°C trén dién tich 87,4 ha, so vdi 6,98°C trén dién tich
42,8 ha vao ndm 2014. Cac khu vyc nhu khu cong nghi¢p, nha may nhiét dién va khu dan cu
c6 mat do xay dung cao la cac diém ndi bat cia ddo nhiét. Nghién ctru cling dé xuét céc giai
phap giam thiéu hiéu tng dao nhiét va bao vé méi trudng d6 thi nén duge tich hop trong
chién lugc xay dung do thi bén vimng trong twong lai [29]. Nghién ctru [30] d4 st dung phuong
phap NOR va REF dé tinh toan va tao ban dd nhiét d cho toan bd thanh phd H6 Chi Minh.
Trong khi d6, nghién ctru [31, 32] d4 4p dung k¥ thuat vién tham dé tinh toan nhiét do trén
tirng nhom kiéu thuc phu.

Muc tiéu ctia nghién ctru nay 1a xay dung ban do cac 16p phi va ban do nhiét bé mat ¢
nam 2014, 2018, 2022 cho thanh phd Long Xuyén va phan tich dién bién d6 thi hda, su thay
doi dién tich 16p phu va dién tich bé mat bé tong hoa va chi ra cac khu vyc dao nhiét trong
thanh phd. Tir d6, cung cip co sé khoa hoc cho chinh quyén dia phuong trong cong tac quy
hoach d6 thi huéng téi mot thanh phd xanh, mat mé va phat trién bén vimg.

2. Phwong phap nghién ctiru
2.1. Gioi thiéu khu viec nghién ciru

Thanh phd Long Xuyén ¢6 dién tich 115,65 km?, dan s6 ndm 2022 1a 272.484 ngudi, ¢6
dién tich noi :[hénh la 24,4 km?, chiém khoang 19,08% d@én tich dat tur nhién, c6 13 don vi
hanh chinh cép xa truc thudc dugc chia thanh 96 khém-ap. Thanh phd 1a mot trong nhiing
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trung tdm d6 thi 16n cua ving déng bang séng Ciru Long, ndm bén bd song Hau, phia Dong
giap huyén Lép Vo, tinh Déng Thép qua mdt doan nho song Hau va huyén Chg Mdéi; Phia
Tay giap huyén Thoai Son; Phia Nam giap quan Thét Nét va huyén Vinh Thanh, Thanh
phé Can Tho; Phia Bic giap huyén Chau Thanh.

KIEN GIANG

CAN THO

Hinh 1. Ban d6 thanh phd Long Xuyén.

2.2. Dit liéu anh su dung trong nghién ciru

Anh Landsat dugc str dung trong nghién ciru vi nd cung cap dit liéu anh véi o phan giai
da phd, cac vé tinh Landsat c6 tan sé lay mau thuong xuyén, hoat dong trong nhiéu thap ky,
cho phép theo dbi sy thay doi trong thoi gian thuc va xac dinh xu huéng dai han. Dit liéu anh
vé tinh dugc sir dung trong nghién ciru 1a cac anh LANDSAT 8 OLI di qua xtr Ii ¢ cap do
1A, d6 phan giai 30m, hé quy chiéu UTM (WGS 84), mui 48. Anh dugc thu vao cac ngay
mua kho 26/03/2014 (OLI); 05/03/2018 (OLI); 28/02/2022 (OLI) véi do may phi thép (<
10%), c6 thé phan biét rd cac ddi twong 16p phu bé mit.

Béng 1. Thong tin anh Landsat 8.

Kénh phd Buéc séng (nm) D¢ phin giai
1 0,433-0,453 30m
2 0,450-0,515 30m
3 0,525-0,600 30m
4 0,630-0,680 30m
5 0,845-0,885 30m
6 1,560-1,660 30m
7 2,100-2,300 30m
8 0,500-0,680 15m
9 1,360-1,390 30m
10 10,6-11,2 100 m
11 11,5-125 100 m

2.3. Phuong phap ky thudt
2.3.1 Xir Iy anh vién tham va phan loai 16p phu bé mit

Anh Landsat duoc hiéu chinh dé ting do nét, gop kénh anh; cit anh so bd, nan anh-
chuyén ddi cac anh quét dang ¢ toa do hang cdt cta cac pixel vé toa do thuc. Sau do6 su dung
phan mém ERDAS dé tao anh chi sé thuc vat NDVI. Chi sb thyuc vat duoc xac dinh theo cong
thac sau [33]:

NDVI = (Band NIR-Band RED)/(Band NIR+Band RED) Q)
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Trong d6 NIR 14 biang phd can hong ngoai (Near Infrared); RED 14 bang phd thudc budc
song mau d6. Pdi voi Landsat 8, BLUE 1a Band 2; RED 1a Band 4, NIR 1a Band 5, SWIR la
Band 6 va Band 7.

Chi s6 NDVI nam trong khoang -1 t6i 1 va gié tri 4m thuong am chi su bao phu ctia may,
nudc, tuyét, hodc phan chiéu cao cua anh sang nhin théy; 0-0.1 am chi dén dat da hodc nha
ctra. Gia tri dwong cho thdy c6 su bao phu cdy co va khi mat do cdy co ting 1én, NDVI ciing
s€ tang theo. Thong thuong, khi NDVI < 0,1, cay cd trong khu vuc do it.

2.3.2. Phuong phap udc tinh nhiét d6 bé mat dat (LST)

Phuong phap udc tinh nhiét do bé mit dat (LST) dugc thuc hién qua 5 budc sau:

Budc 1: Chuyén dbi gia tri s6 sang gia tri burc xa (Radiance): Dbi voi bo dir liéu Landsat
cap do 1 (level-1) céc gia tri dugc chudn hoa dudi dang s nguyén (DN). Cac gia tri DN nay
dugc chuyén ddi sang gia tri birc xa phd boi cong thire (2) [34]:

Li. = ML x Qcal + AL — Oj ()

Trong do La la gid tri birc xa phd (Watts/(mxsr<pm); ML (Radiance multiplicative band
10) 14 hé s6 chuyen d6i tuong umg cua kénh anh band 10 1a 0.0003342; AL (Radiance add
band 10) 13 hé s6 chuyén doi twong tng ctia kénh anh dugc cung cip trong tép metadata 1a
0.10000; Qcar 14 gié tri s6 ctia anh band 10 (DN); O; 1a gia tri hiéu chinh cho band 10 13 0,29.

Budc 2: Chuyén doi gia tri birc xa phd sang gia tri nhiét d sang (Brightness Temperature
- BT): Cac bo cam bién hong ngoai nhiét do ludng birc xa & gidi han trén cua khi quyén, do
d6 can chuyén sang gia tri nhiét d6 sang (BT) str dung cong thire (3):

K,

In Ky
L, +1

Trong d6 BT 14 nhiét d6 chiéu sang (°K); K1 va Kz 14 cac hang s nhiét hi¢u chuan cu
thé duoc xac dinh trong tép metadata; Ly 1a gia tri birc xa phd (Watts/(mxsrxpm). Véi Ky 12
774,8853; K> 1a 1321,0789.
Bude 3: Xac dinh chi s thuc vat NDVI theo cong thirc (1) & trén
NDVI = (Band 5 - Band 4)/(Band 5 + Band 4) 4
Budc 4: Tinh d6 phat xa trung binh ctia 16p phu bé mat (LSE - Land Surface Emissivity)
dugc tinh tir gia tri NDVI [35].
PV = ((NDVI- NDVImm)/(NDVImax-NDVImm)) )
Trong do PV 1a ty 1¢ cua thyc vat; NDVI la gia tri s0 tor anh NDVIE; NDVImin la gia tri s
nho nhét tir anh NDVI; NDVImax 1 gia trj s6 10n nhét tir anh NDVL
Do phat xa cta 16p phu dat (LSE - Land Surface Emissivity) duoc tinh theo cong thirc

(6) [36]:

BT = _27315 3

LSE = 0,004xPV + 0,986 (6)
Trong d6 PV la ty 1€ cua thyc vat; 0,986 la gia tri hiéu chinh cua phuong trinh (6).
Budc 5: Nhiét bé mat dat (Land Surface Temperature - LST) tinh theo cong thtrc (7) [37]:

LST = BT (7)

[1+(7“>;?TJx|n(LSE)J

~ Trong do gia tri A ciia Landsat 8 cho band 10 1a 10.8; c2 = hxc/s = 14388 pmK; h 1a hang
s6 Planck (6,626x10734 Js); s 1a hang s6 Boltzman (1,38x102 JK); ¢ 1a van toc 4nh sang
(2,998x108 m/s).

2.3.3. Panh gi4 sai sb

Sai s6 (%) la qua trinh xac dinh mirc 6 chénh léch giita cac gia tri thuc do va gia tri gidi
doan hoac gia tri dy doan. N6 gitp do luong d6 chinh xac cua phuwong phap bang céch tinh
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toan do léch trung binh. Céng thic tinh sai s6 thuong duoc ap dung dé danh gia mirc d6 phu
hop cua phuong phép xac dinh nhiét do nhu sau:
Sai 56 (%) = [(LSTuw thuc do - LSTi tir anh vé tinh)/LSTp thuc do]x100  (8)

3. Két qua thao ludn

3.1. Su m& réng khong gian do thi thanh phé Long Xuyén giai doan 2014-2022

D6 thi duoc thanh 1ap va phat trién thong qua qué trinh d6 thi hoa tic 14 qua trinh phat
trién KTXH, van hoa va khong gian kién trac. Thong thuong phuong, quan 1a don vi hanh
chinh nén tang. Tuy nhién, cac don vi hanh chinh nay c6 ranh gigi ¢ dinh, do d6 khéng phan
anh dugc xu thé bién dong khéng gian thyc sy cia vang trung tam do thi. Vi vay, su gia ting
céc khong gian tap trung véi mat do cao dan cu va cac cong trinh xay dung duoc biéu thi cho
do thij hoa.

Va0 nhitng nim dau thap ky 90, thanh phd Long Xuyén duoc thanh 1ap véi 10 don vi
hanh chinh véi 70% sb nha tam bo. Nam 2000, ti 1& nha tam giam nhanh con 44%. Pén nim
2005, co so ha t?mg cua thanh phé duoc déng bd va tao mdt mat kién trac méi caa do thi.
Phuong Dong Xuyén va phuong My Hoa duoc thanh 1ap. Tir nim 2014 dén nay, thanh phd
dugc mo rong & mire do tap trung cao dan ra cac ving xung quanh. Day ciing 1a thoi ky ting
truong kinh t& manh mé caa thanh phd. Nha ctra moc 1én san sat tao thanh diy, c6 nhiing
phuong & trung tm. Két qua giai doan anh Landsat cho thanh phd Long Xuyén & nhitng nim
2014, 2018, 2022 d3 xac dinh dugc bén loai 16p phu bé miat dya trén chi s6 NDVI: 16p mat
nudc ¢ chi s6 NDVI dao dong tir -0,211-0,049; ké tiép 1a cong trinh xay dung bao gom mat
duong, nha cua, céng ty, xi nghiép,...cé gia tri NDVI la 0,016-0,209; ruéng lda c6 NDVI
dao dong tir 0.173-0.39; cay xanh c6 gi4 tri NDVI cao nhit dao dong 0.301-0.62 (Hinh 2).
Két qué cho thay ¢ sy bién dong rd rét theo khong gian d6 thi véi biéu hién dién tich bé mat
khong thim-nha &, khu céng nghiép ting va véi mat do tap trung cao (Hinh 3-16p mau do)
tai khu vuc trung tdm va kéo dai ra vé phia Tay Nam caa thanh phé Hinh 3c. Tir 6 cho phép
du béo rang qué trinh d6 thi hda s& dién ra manh mé tai cac phuong My Théi, My Thanh
trong thoi gian toi. D6 thi phat trién, cac co s¢ san xuat moc 1én nhiéu, dan cu dong duc han
1€n, cac cho tu phat hinh thanh tai cac nga ba, nga tu, cic khu nha tro cho cong nhan do dé
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Hinh 2. Ban d6 NDVI ndm 2014 (a); nam 2018 (b); nim 2022 (c).

dién tich cac 16p bé mit khong thAm ting manh. Xa ving trung tim hon, tai Phuong Binh
Dic, xd My Khanh, xa My Hoa Hung muc do d6 thi hoa thap, canh quan néng van con kha
phd bién tuy phan nao bi bién d6i. Nhiéu vuon cay, rudng lta, xen 1an nhitng khu dat duoc
phan 16, nhimg ngdi nha hién dai ciing kha ph6 bién Hinh 3. Dién tich dat tréng ciia thanh
phé 13 khong con.
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Hinh 3. Ban db phan bd khong gian cac 16p phu co ban cua TP. Long Xuyén nim 2014 (a), nim
2018 (b), nam 2022 (c).

3.2. Bién déng cac 16p phui lién quan dén hién trang si dung dat

Phan tich dit liéu tir hinh anh vé tinh nam 2022 cho thay thanh phé Long Xuyén cé dién
tich dat1a 11.374,96 ha, dd chinh x4c cta giai doan anh Ién t&i 98,35% so v&i s6 ligu 11.565,6
ha do S¢ Tai nguyén va Méi truong tinh An Giang cong b. Su gia ting dang ké vé dién tich
cong trinh xay dung 1a diém noi bat. Nam 2022, dién tich nay dat 3.648,85 ha, ting 62,67%
S0 v6i nam 2014 khi dién tich cdng trinh xay dung chi la 2.243,1 ha (Hinh 3). Sy mé rong
nay phan anh su phat trién do thi va ting cudng co so ha ting trong thanh phd. Mot xu huéng
tich cuc khac la sy gia tang dién tich cdy xanh. Twr 444,5 ha vao nam 2014, dién tich cay xanh
da ting 1én 542,54 ha vao nam 2018 va dat con s6 697,33 ha vao nim 2022, ting 56,83%
(Hinh 4). Dleu nay c6 thé 1a dau hiéu cho thiy thanh phd dang quan tam dén viéc cai thién
moi truong séng va khong gian xanh cho nguoi dan. Tuy nhién, su thay d6i trong viéc st
dung dat ciing kéo theo mot s6 xu hudng dang chu ¥ khac. Dién tich ruong ltia da giam manh,
tir 3.093,5 ha ndm 2014 xudng con 1.524,76 ha vao nam 2022, giam 50,71%. Su sut giam
nay phan anh quéa trinh chuyén d6i dat ndng nghiép sang muc dich khac nhu xay dung cong
trinh cong cong, khu dan cu, d6 thi, bénh vién, va truong hoc. Trong khi do, dién tich mat
nude khong thay d6i dang ké trong giai doan nay, cho thay yéu té méi trudng thay sinh caa
thanh phé van gii duoc su 6n dinh. Két qua du doan dién tich cac loai 16p phi co ban trong
khu vyc nghién ciru duoc thé hién trong Bang 2.
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Hinh 4. Ty ¢ bién dong dién tich cac I6p phu cua thanh phd Long Xuyén nam 2022 so véi nam 2014.
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Bang 2. Két qua giai doan dién tich cac 16p phu bé mit co ban ciia TP. Long Xuyén nam 2014, 2018

va 2022.
Péi trong Dién tich (ha) Dién tich (ha) Dién tich (ha)
: 26/03/2014 05/03/2018 28/22/2022
Nude 5.593,12 5.569,3 5.504,01
Cong trinh xay dung 2.243,1 3.572,3 3.648,85
Ruéng lta 3.093,5 1.690,55 1.524,76
Cay xanh 4445 542,54 697,33
Téng 11.374,23 11.374,41 11.374,96

3.3. Phan bd nhiét @ bé mat do thi

Nghién ctu [38] xac dinh chi sé dién tich cdy xanh trén dau ngudi 1a mot chi s6 quan
trong trong viéc danh gia chat luong méi truong va quy hoach khong gian d6 thi. Két qua
tinh todn cho thay chi s6 dién tich cdy xanh trén dau ngudi nam 2014 1a 15,59 m?/ngudi ting
1én 18,93 m?/ngudi vao nam 2018 va tiép tuc ting 25,56 m?/ngudi vao nam 2022. Theo tiéu
chuan thiét ké quy hoach cdy xanh st dung trong cac d6 thi cua nuéc ta (TCXDVN
9257:2012) [39] thi ty 1é ndy dat muc tiéu chuan cho db thi loai | va I1: 20,4-24,5 m?/ngudi.
Tuy nhién, dién tich dat cay xanh tinh trong tiéu chuan Ia dién tich dat trong cay xanh cong
cong (chi bao gom cdy xanh duong pho, cdy xanh cong vién, vuon hoa) con trong nghién
cau nay dién tich nay dugc tinh bang tong dién tich 16p pha thuc vat trong thanh phd bao
gom ca cAy an trai va cay xanh d6 thi. Nhu vay, dé c6 mot thanh ph mat meé, xanh dep viéc
tinh toan chi tiét cay xanh cho timg phuong dic biét ¢ trung tim do thi 12 rat can thiét va 1a
mot trong nhitng noi dung quan trong trong cong tac quy hoach bao vé méi truong cho thanh
pho.

Thay d6i str dung dat hay thay d6i bé mit 16p phu da lam thay doi nhiét d6 bé mat (LST)
ctia thanh phd Long Xuyén 14 kha 16 rang duoc chirng minh qua két qua phan bd LST tai 3
thoi diém anh (Hinh 5). Néi chung nén nhiét d6 trén anh vé tinh cho cac nam dao dong tir
23,59°C dén 38,39°C. Cac gia tri cao nhat ciia LST thuong tap trung & cac phuong noi thanh
va khu vyc phia Tay ciia thanh phd cling nhu cac khu vuce ¢6 hoat dong san xuét, khu cong
nghi¢p, nha ¢, chg va cac con duong bé mit nhya véi nhiét do dao dong tur 30,47°C dén
38,39°C. Trai lai, 6 khu vyuc c6 cay xanh va mat do dan cu thép thuong c6 LST thép hon, dao
dong trong khoang 23,59°C-28,81°C. O khu vuc c6 mit nude thuong cd LST tir 26,77°C dén
31,01°C trong khi ¢ nhitng noi c¢6 rugng laa, thuong cé LST tir 30,47°C-32,82°C. Trung binh
LST nam 2014, 2018, 2022 tai thoi diém vé tinh chup anh 1a 31,18°C+1,60; 28,51°C+1,75 va
31,33°C#+1,35 tuong mg. Két qua chi thi rang LST nam 2022 cao hon so véi LST nim 2014
la 0,15°C va 2018 la 2,82°C (Hinh 5). Phan bd tan suat cac khoang chia LST qua cac nim
dugc hién thi & Hinh 6. Tuy nhién, cac két qua nay chi phan anh sy phan bd ciia cac dao nhiét
bé mit ddi tugng (SUHI - Surface Urban heat Island) tai thoi diém vé tinh chup anh. O mdi
thoi diém khac nhau, anh cac 16p ddi tuong khac nhau thi SUHI s& khac nhau. SUHI ¢ thé
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Hinh 5. Phan b6 LST trén anh vé tinh ¢ 3 thoi diém chup cta TP. Long Xuyén giai doan 2014-2022.
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thay d6i tly thudc vao cac dleu kién khi tugng cu thé tai tirng thoi diém va c6 thé thay doi
khi chon cac nguong phan cap nhiét d6 khac nhau.
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Hinh 6. Phan bé tan suit cac khoang chia LST ¢ 3 thoi diém chup cia nam 2014 (a), 2018 (b), 2022 (c).

Két qua giai doan nhi¢t do phan bb LST tir anh vé tinh cta thanh phd ciing dugc k1em
chimg bang cach do nhiét cac dbi tuong tai hién trudng (Hinh 7). Két qua cho thay sai sb
giita nhiét do do thuc té va giai doan dao dong tir 1,92% dén 14,32% (Bang 3). Cac nghién
ctru da cho thay rang khi 4p dung hiéu chinh khi quyén day du, sai s6 trong viéc xac dinh
nhiét d tir dnh vé tinh thudng nam trong khoang tir 0,5 dén 2°C, tly thudc vao phuong phap
tinh toan [40]. Nghién ctu [41] cling da dua ra bang ching vé sai sé nay bang cach thiét lap
10 diém quan trac ty dong, cho thdy muc sai $6 +1,95°C s0 v6i phuong phap do nhiét do bé
mit tir vé tinh. Nhirng két qua nay khing dinh rang viéc xac dinh nhiét do bé mat tir vé tinh
la mot phuwong phap dang tin cdy, dac biét hitu ich cho cac nghién ctiru méi trudng va bién
do6i khi hau, nhat 1a trong béi canh thiéu hut cac tram do mat dat. Vi sy 6n dinh va d6 chinh
xac dat dugc, phuong phap nay cd thé dong vai tro quan trong trong viéc thu thap dit liéu
nhiét do trén quy md 1én va hd tro cho viéc phan tich cac xu hudng dai han trong méi truong.

Bang 3. Sai s6 tinh nhiét d6 qua céc vi tri khao sat & TP. Long Xuyén.

Gia tri LST Gia tri LST

Vi tri khdao sat  trung binh  trung binh gii Sai s6 (%)
thue do (°C) doan (°C)
SUHI -1 28,95 29,85 3,11
SUHI -2 37,81 35,61 5,82
SUHI -3 27,92 31,92 14,32
SUHI -4 28,28 26,51 6,26

TP. Long Xuyén -

28/02/2022 30,74 31,33 1,92

Hinh 7. Do nhiét d¢ tai cac 16p phi bé mat ¢ thanh phd Long Xuyén nim 2022.
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4. Két luan

Nghién cttu V& su phat trién khong gian d6 thi va bién dong 16p phu tai thanh phé Long
Xuyén trong 10 ndm qua da st dung cdng ngh¢ giai doan anh Landsat véi d chinh xac cao.
Két qua phan tich cho thiy qua trinh d6 thi hoa tai thanh phé Long Xuyén duoc biéu hién
qua viéc mé rong dién tich nha o, gia ting cac cong trinh bé mat khong thim nuée va sy mo
rong cua khong gian d6 thi. Nghién ciu da xdy dung 03 ban db 16p pha bé mit cho cac nim
2014, 2018, va 2022, ddng thoi xac dinh vi tri va mic do bién dong cua cac 1op phu theo thoi
gian va khong gian. Ngoai ra, nghién ctru cling da tinh toan dién tich cay xanh trén dau nguoi,
danh gia sy phan bé cua cac diém néng nhi¢t do thi (SUHI), va nhan thy sy hinh thanh dao
nhiét tai cac khu vuc trung tdm chu yeu do hoat dong con ngudi trong qua trinh do thi hoa.
Nghién ctru da rat ra cac két luan va dé xuét nhitng van dé quan trong can duoc cha ¥ nhu
Sau:

(1) Dién tich rudng lua dé bi nham 1an véi 16p nude vi do mua, _hoéac do rudng lua bi
ngap trong thoi ky chuan bi dat va gieo xa. Do d6, viéc thu thap anh vién tham nén chon thoi
diém cay lua phat trién va lam dong.

2) Can x4c dinh dién tich cay xanh theo tirng don vi hanh chinh dé xéac dinh bién dong
khong gian do thi trén dau ngudi cho mdi phudng xa. Tir d6 so sanh véi tiéu chuan dé diéu
chinh s6 luong cay xanh cho cac cong vién, toa nha trong thanh ph.

(3) Can 1am giam nhiét d6 & cac 16p phu bé tong héa nhu mai nha, mat duong, bai dd

.. dé tao sy mat meé, thoai mai cho nguoi cu ngu ciing nhu giam nhu cau ning lugng cho
con ngum bang cach son mau sang cho céac 16p ddi tugng nay.

Nhitng thay d6i trén sé c6 thé lam giam dang ké nhiét do khong khi do thi, dic biét 1a
trong mua he noéng buec.

Pong gop ciia tac gia: Xay dung ¥ twong nghién ciu: P.T.K., T.T.H.N; Thu Thap sé
lieu: H.V.T.A., N.D.T; Xir Iy s6 liéu: P.T.K., H.V.T.A., N.D.T; Viét ban thao bai bao: P.T.K,,
T.T.H.N.; Chinh stra bai bao: T.T.H.N., P.T.K.

Loi cam on: Nhom nghién cru chan thanh cam on Ban Giam hiéu; Phong
QLKH&DTSDPH Truong Dai hoc An Giang da tao diéu kién thuan loi va hd tro kinh phi cho
dé tai ma s6 21.02.CN.

Loi cam doan: Tap thé tic gid cam doan bai bao nay 1a cong trinh nghién ctru cla tap
thé tac gia, chua dugc cong bd & dau, khong duoc sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chép lgi ich trong nhom tac gia.
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Urbanization and land surface temperature in Long Xuyen City
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Abstract: The city of Long Xuyen is currently accelerating its urban planning efforts to
create a more environmentally friendly setting. To support this initiative, a study was
conducted to analyze the spatial development and changes in the city's urban landscape from
2014 to 2022. Using an object-based classification method, the study examined shifts in the
urban spatial structure and variations in land cover over time. The interpretation of remote
sensing imagery from 2014 to 2022 revealed that urbanization has moved toward the
southwest of the city in recent years, with a 62.67% increase in residential areas and other
concrete structures, and a 50.71% decrease in rice fields. The per capita green space
increased from 15.59m#/person in 2014 to 25.56 m2/person in 2022, reaching the standards
of urban types I and Il. There's also evidence of urban heat islands in high-density concrete
areas, especially in the city center.

Keywords: Urbanization; Landsat; Remote Sensing; Land Surface Temperature; Long
Xuyen city.


mailto:Vietnam;ptkhanhagu@gmail.com
mailto:tuanho1406@gmail.com;
mailto:akthang98@gmail.com;

