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ABSTRACT

This research aimed to monitor the variation of land surface temperature
(LST) and surface urban heat island (SUHI) in Can Tho city in the period
2014-2020. LST was analyzed using Landsat thermal infrared band, an
object-based approach was also used for land cover classification. SUHI
intensity was determined as a difference between the LST of the urban areas
and the temperature in rural areas. The result of accuracy assessment
(T=90%) revealed that the urban areas increased about 1.33% (1,915 ha)
and the average of LST rose about 1.25°C in 5 years. SUHI was analyzed in
both spatial and temporal extent, the SUHI tended to increase in the period
2014-2020. In 2020, the maximum of SUHI was found at 8.96°C, covering
about 87.39 ha while its value was about 6.98°C, about 42.8 ha in 2014. The
highest SUHI was distributed mostly in the industrial zone, thermal power
station, and high density contruction sites. The SUHI mitigation solutions to
protect the urban environment should be integrated into sustainable urban
planning and strategies in long term.

TOM TAT

Nghién citu nham theo doi su thay ddi nhiét do bé mdt (land surface
temperature-LST) va ddo nhiét bé mdt dé thi (surface urban heat island -
SUHI) tai thanh phé Can Tho (TPCT) giai doan 2014-2020. LST duwoc phdn
tich tir dnh h5ng ngogi nhiét cua Landsat, hién trang phu bé mdt duwoc giai
dodn tir phwong phdp phén loai hiwéng doi tirong (object-hased approach).
Do lon SUHI xac dinh boi chénh léch LST trung binh vung do thi so voi ngoai
6. Véi d@p chinh xdc toan cuc (T=90%), két qua cho thdy ti 1é dién tich do thi
tang 1,33% (1.915 ha) va LST trung binh tang 1, 25°C trong 5 nam. SUHI phat
trién voi xu hudng tang nhanh vé khong gian va thoi gian. Nam 2020, dao
nhiét t6i da la 8,96°C xdy ra ¢ 87,4 ha trong khi nam 2014 chi & 6,98°C véi
42,8 ha. Pdo nhiét phén bé tai khu céng nghiép, nha mdy nhiét dién, khu dan
cw mdt dp xdy dwng cao. Cdc gidi phdp giam thiéu dao nhiét, bdo vé moi
truong do thi nén dwoc tich hop trong chién hege xdy dung dé thi bén viimg
thoi gian toi.

1. GIOI THIEU

Dao nhi¢t d6 thi (Urban heat island - UHI) dugc
mo ta 1an dau tién vao ndm 1818, la mot hién tuong
ma tai cung thoi diém nhiét d§ trung binh & khu vuc

phat trién d6 thi v&i nhiéu cong trinh nhan tao cao
hon & khu vyc cong vién va nong thon ¢ moi trrong
ty nhién xung quanh (Estoque et al., 2017). Hién
tuwong tang nhiét d6 cuc bd nay tao nén mot khu vuc
trung tam nhu mot “dc dao” c6 nhiét do cao hon cac

35



Tap chi Khoa hoc Trirong Pai hoc Can Tho

noi khac. C6 nhidu yéu t6 gop phan gay ra dao nhiét
do thi, trong d6 viéc tang cuong su dung cac vat li¢u
nhan tao va gia tang san sinh nhiét do con nguoi gay
ra (hoat dong tai cac nha may, xi nghiép, un téc giao
thong,...) 1a nguyén nhan chinh (Oke., 1973; Van va
ctv., 2010; Kotharkar et al., 2018). V& co ban, nhiét
d6 khu vuc do thi ngay cang tang cao do nhiét dugc
luu trlr va birc xa tro lai bdi cac cong trinh d6 thi co
quy md 16n va phue tap. UHI gay ra cac tdc dong
tiéu cue nhu lam nong bé mit ctia canh quan do thi,
gia tang nhu cau nang luong va phat thai CO,, lam
suy yeu mdi trudng song, suc khoe cong ddng, gla
tang ty 1& tr vong va gy anh huong dbi vi doi séng
clia nhitng ngudi sdng trong d6 thi (Rizwan, 2008;
Wu et al., 2012; Mohajerani et al., 2017; Tong et al.,
2017; Chen et al., 2020; Yang et al., 2020). Dao
nhiét bé mit do thi (surface urban heat island-SUHI)
va UHI khi quyén 1a hai loai UHI (Asgarian et al.,
2015). UHI khi quyén dugc quan sat dua trén nhlet
d6 khong khi, trong khi SUHI dugc quan sat dua
trén nhiét do bé mit st dung anh vién tham va xu
hudng manh nhét vao ban ngay do birc xa mit troi
(EPA, 2008).

Hién nay, voi sy phat trién cta cong nghé vién
tham nhiét, nhidu thé hé anh vé tinh dugc ing dung
trong cic nghién ctru uGe tinh SUHI trén thé gidi
(Stathopoulou & Cartalis, 2007; Li et al., 2012;
Effat et al., 2014; Kikon et al., 2016; Zhang et al.,
2017). Trong d6, dir liéu LST tir anh Landsat (cac
thé hé¢ Landsat TM/ ETM+/ OLI), MODIS va
ASTER dugc tmg dung pho bién voi do phan giai
khéng gian tir 30 m dén 1 km. Dit liéu anh nhiét
MODIS d6 phan giai khong gian 1 km chu ky lap
hang ngay voi uu diém 1a cung cip cac san pham
LST bao gdm ca ban ngdy va ban dém trén mot khu
vyc rong 1on (Wan et al., 2001), nhung ddng thoi
MODIS gip phai han ché c6 do phan giai khong
gian thip, thu(‘mg xuyén anh hudng may. ASTER
v6i kénh hong ngoai nhiét (90 m) ciing dwgc cung
cép cac anh & thoi diém khac nhau tuong tu nhu
MODIS. Tuy nhién, viéc ap dung rong rai ASTER
vao nghién ctru SUHI phan 16n bi can trg boi kho
luru trit dir 1iéu han ché. Landsat v6i dit liéu anh nhiét
duoc cung cdp mién phi va chuin hoa vé do phan
giai khong gian 30 m (USGS, 2022), c6 kho luu trir
dir liéu nhit quan, dang tin cdy va phong pha phu
hop dé cac nha nghién ciru kham pha cac khia canh
khac nhau (Wulder et al., 2016). Landsat thé hé thir
5,7 va 8 chup bé mat trai dét theo chu ky lip 16
ngay v&i pham vi bao phu rong 185 km x 185 km
du 16n @é cho phép cac nha khoa hoc xir Iy mot hinh
anh duy nhét dé diéu tra toan bd mdi truong d6 thi.
Do do, viéc ap dung dir li€u anh Landsat trong
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truong hop nghién ctru SUHI & pham vi cp tinh 1a
kha quan.

Thanh phé Can Tho (TPCT) la thanh phd truc
thugc Trung wong cia ca nudc, la khu vuc trung
tam, dau moi giao thuong trong diém ving dong
bang song Curu Long (DBSCL). Trong hai thép nién
gan ddy, qua trinh phét trién va do thi héa Céan Tho
dang budc vao giai doan ting toc (Trung, 2014; Son
& Thanh, 2018). Theo d6, sirc ép dan so gia ting dot
ngot va cac hé¢ qua tir do thi hoa gay ra tac dong
khong nho dén su gia tang nhiét do bé mat va truc
tiép gy nén dao nhiét do thi. Trudc nhitng hé luy
kho luong tir hién tugng dao nhiét, viéc theo doi
dién bién SUHI 1a yéu t6 quan trong 1am co s& dwa
ra cac bién phap giam thiéu tic dong tiéu cuc cua
hién tuong nay nhu quy hoach tham xanh, mat nudc.
Do vay, nghién ciru nay dugc thuc hién nham theo
ddi dién bién cta dao nhiét bé mat do thi tai TPCT
st dung dir li¢u anh Landsat.

2. PHUONG PHAP NGHIEN CUU
2.1. Dir liéu va khu vie nghién ciru
2.1.1. Dir liéu

— Dit liéu anh vién tham: Anh vé tinh Landsat
8 trong giai doan 2014-2020 dugc tai mién phi tir
trang web ctia Cuc khao sat dia chat Hoa Ky (USGS:
https://earthexplorer.usgs.gov/), thong tin cic anh
duoc trinh bay trong Bang 1.

— Dit liéu khac: Sé liéu bao céo, théng ké co
lién quan dén sy phat trién do thi, su thay do6i nhiét
d6 cua TPCT trong giai doan 2014-2020 dugc thu
thap tir cac co quan chuyén nganh, nién gidm thong
ké TPCT.

Bang 1. Thong tin dir liéu anh Landsat 8 thu thap
giai doan 2014-2020

Thong so 2014 2020
B cam bién OLI-TIRS  OLI-TIRS
Ti I& may 23,21% 2,17%
Ngay chup 21/01/2014 06/01/2020
Thoi gian chyp (gio 10:15:38,97 10:14:42,70
VN) sang sang
Hé quy chiéu UTM-WGS 84
; Zone 48 N
Kénh phan xa Kénh 2-8
Kénh nhiét s dung Kénh 10 )

(*) Anh sau khi chup dwoc xir Iy hiéu chinh vé dg phin
gidi 30 m

2.1.2. Tong quan vé khu viec nghién ciru

TPCT ndm & vi tri trung tim ving DBSCL tir
105°13°38” — 105°50°35” kinh d6 Dong va tu
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9°55°08” — 10°19°38” vi do Bic, trai dai trén 65 km
doc bo Tay song Hau véi dién tich ty nhién 1.401
km?2 va dan s6 woc tinh 1,6 triéu ngudi (Cuc thong
k& TPCT, 2020).

Hinh 1. Ban d6 ranh giéi hanh chinh TPCT

TPCT c6 09 don vi hanh chinh bao gdm 05 quan
(Ninh Kiéu, Binh Thuy, Cai Ring, O Mén, Thot
Nbt) va 04 huyén (Vinh Thanh, Co bo, Thei Lai,
Phong Dlen) v6i 85 xa, phuong, thi trin (Hinh 1).
Trong ¢ subt hai thap ki qua, TPCT da c6 su phat trién
kinh té xd hoi vuot bac thong qua cac chinh sach
phat trién ctia cac co quan ddu nganh (Quyét dinh sd
76/2005/QD-UBND, nghi quyét s6 17/NQ-
HDND,...). Theo d6, hang loat cac khu cong nghiép
(KCN), nha may, truong hoc, bénh vién dugce xay
dung dé dap mg nhu ciu phat trién cua thanh pho.
Viéc nay kéo theo su gia ting dan s6 rat nhanh va
van dé nong 1én rd rét cua do thi. Theo sb lidu thu
thap tai Trung tdm Khi tugng Thiy van Can Tho
(2019), nhiét do trung binh qua cac nam dang ngay
mot tang 1én (Hinh 2).
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Hinh 2. Sy thay ddi nhi¢t d9 trung binh thing
tai TPCT giai doan 2014-2019

(Nguén: Trung tam Khi tiwong Thity van Can Tho, 2019)
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2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp tién xit Iy anh

Dit liéu anh duoc tién hanh cac bude tién xu ly
anh nhu cét anh, hiéu chinh birc xa, hiéu chinh khi
quyén, gii han khu vuc nghién ctru.

— Hiéu chinh birc xa: Dé dam bao thu nhén cac
gia tri chinh xac ciia nang lugng buc xa va phan xa
clia vat thé trén anh vé tinh, nghién ciru thuc hién
hiéu chinh burc xa nham loai trir cac nhiéu trude khi
su dung anh. Viéc hiéu chinh duogc tién hanh st
dung cong cu Radiometric  Calibration
(Schowengerdt, 2007).

— Hi€u chinh khi quyén: Khi quyen hép thy va
tan xa lam suy yeu dong bure xa truyén qua nd dan
t6i anh hudng dén chat lwong anh vé tinh quang hoc,
vi vay can tién hanh hiéu chinh khi quyén trudc khi
phan tich anh. Phuong phap hiéu chinh khi quyén
FLAASH (Fast Line-of-sight Atmospheric Analysis
of Hypercubes) dugc st dung trong nghién clru nay
dua trén ti s6 phan xa song dién tir ciia cac diém anh
str dung cong cu FLAASH Atmospheric Correction
(Kaufman et al., 1988). Dit liéu dau vao ctia mo hinh
hiéu chinh khi quyén nay 1a anh da dugc tinh chuyén
sang gia trj buc xa (Radiance). Cac thong sb dua vao
mo6 hinh dugc lya chon dua trén loai anh, toa do dia
1y, vi tri khu vuc nghién ctru va thoi gian thu nhan
tu liéu anh. Cac thong sé vé dic diém dién hinh cua
khu vuc TPCT nhu khi hau nhiét déi, vi tri 1a khu
vuc d6 thi (Urban) 1an luot duge dit vao mod hinh
khi quyén (Atmospheric model) va m hinh sol khi
(Aerosol model) nhdm dwa trén cic dic diém khi
quyén nay két hop véi thoi gian quan tric, mo hinh
FLAASH s& tinh toan ra cac thong s6 khi quyén lién
quan phuc vu cho qua trinh hi¢u chinh.

— Giéi han khu vyc nghién ctru: Cac canh anh
Landsat thu duoc c6 dung lwong 16n, cit anh theo
ranh gi¢i hanh chinh TPCT nhdm giam dung luong
anh ho trg cho cac cong doan xu 1y tiép theo.

2.2.2. Phwong phdp phan logi huéng doi twong

(Object-based approach)

Phan doan anh: Thudt toan phan doan anh da do
phan giai (Multiresolution segmentation) dugc st
dung véi viéce thiét 1ap 03 thong sb chinh bao gdm
tham s ti 18 (scale parameter), hinh dang (shape) va
dd chat (compactness). Qua trinh nay chia hinh anh
thanh cac phan nho (contour) thong qua v1ec g0p cac
diém anh 1an can c6 mirc 46 dong nhat vé dic diém
phd va phan bd khong gian ma mét nguoi c6 thé
nhan biét duoc (Kok et al., 1999). Thuat toan nay
khong chi dya vao sy phan xa pho cua cac dbi tuong,
ma con dua vao cac dic tinh vé mau sic, kich thude,
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vi tri, hinh dang va dic diém ngit canh gitra mdi d6i
tugng. Qua do, tinh toan sy bat dong nhit cua timg
dbi tuong trén anh (Chen et al., 2019). Phuong phap
thtr sai dugc thuc hién qua nhiéu lan nhdm chon
dugc gia tri phit hop cta ba thong sé trén & cac anh
tuong ung.

Phan logi anh: St dung phuong phap phén loai
huéng ddi tugng (Object-based approach) dua vao
su khac biét cac chi sb khac biét thuc vat
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(Normalised Difference Vegetation Index-NDVI),
chi sb chuan hoa khic biét dit xay dung
(Normalized Difference Built-up Index-NDBI), chi
s chuin hoéa khac biét vé nudc (Modified
Normalized Difference Water Index-MNDW1), chi
sO chuan hoéa khac bi¢t bé mat khong thim
(Normalized Difference Impervious Surface Index-
NDISI) theo cong thirc tai Bang 2 nham phan tach
céc ddi tuong.

Bang 2. Téng hop cac chi sé sir dung trong phan loai hién trang bé mit TPCT

Ngudng gia tri trong phén loai

. % ~ < Nguén Cong
Chi so Nam Cm:g trinh Thuc vat Song rach tham khao  thic
xay dung *
0,04 < NDVI < Tucker,
NDV/| = PNIR-PRED 2014 0,25 > 0,25 <0,04 (1979) 1)
pPNIR+pRED
2020 0<NDVI<0,3 >0,3 <-0,05
-0,15<NDBI Zhaetal.
pSWIR1 — pNIR 2014 >-0,1 Y= ’ )
NDBI = PSWIR1 + pNIR <0,11 (2003)
2020 > (0,23 <-0,2
0,05 <NDISI Wang et al.,
NDISI_Tb—(MNDWI+pNIR+pSWIR1)/3 2014 < 0,86 2015 ®
" Tb+(MNDWI+pNIR+pSWIR1)/3 0 < NDISI <
2020 051
PGREEN — pSWIRL Gié trif MNDWI chi phuc vu tinh toan chi s6
MNDWI1 = PGREEN + pSWIR1 ’ PiuC Vi NDISI Xu, (2010) (4)

Trong d6: Tp 1a nhiét d0 sang tr gia tri birc xa
hf“)ng ngoai nhi¢t Landsat; pnir, Pswiri, PRED, PGREEN
lan lugt 1a gia tri phan xa cua kénh cén hong ngoai,
hong ngoai séng ngan thir nhét, kénh do, kénh xanh
1a. Lan luot ddi twong thuc vat duoc chiét tach voi
dic trung NDVI cao hon cac déi twong khac (NDVI
> 0,25), tiép dén song rach duoc phan tach sir dung
két hop NDVI va NDBI, cudi cing bé mit cong
trinh xay dung dugc trich xuét véi sy hd tro cta chi
s6 NDISI v6i ddc trung chuan hoa bé mit khong
thim.

2.2.3. Phuong phap danh gia do chinh xdac sau

phan logi

Do chinh xé4c clia két qua phéan loai dugce danh
gia thong qua hai yéu té chinh 1a d6 chinh xac toan
cuc (T) va hé s6 Kappa (K) duoc tinh theo cong thirc
Thach (2009) st dung dir liéu diém kiém tra tir thuc
té. Nghién ctru thyc hién vao giai doan 2014-2020,
do d6 cac diém kiém tra duoc chon dua trén dix liéu
anh Google Earth twong tng v6i hién trang nam giai
doan theo phuwong phap ngau nhién sao cho vi tri
phan bd déu trén khu v nghién ctru, tong cong 386
diém kiém tra dugc thu thap trén 2 nhém chinh bao
gdém db thi va khong d6 thi (Hinh 3). Theo do, toa
d6 cac diém khong thay ddi, thay vao do 1a sy thay
d6i hién trang theo thoi gian. Nam 2014 ¢6 128 diém
d6 thi va 258 diém khong d6 thi, nam 2020 c6 159
diém d6 thi va 227 diém khong do thi.
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Hinh 3. Ban db vi tri cac diém kiém tra

2.2.4. Phuong phdp trich xudt nhiét dé bé mdt
(LST)

Chuyén doi gia tri s6 (DN) sang gid tri birc xa
(Radiance): Déi voi bo dit liéu Landsat cap do 1
(level-1) cac gia tri dugc chun hoa duéi dang sb
nguyén (DN). Céc gia tri DN nay duoc chuyén doi
sang gia trj birc xa phd boi cong thire (5):

L, = M. x QCAL + A (USGS, 2016) (5)

Trong do: Ly 1a gia tri buc xa pho (Wxm- 2xsr
Lxum®); ML va AL 1a hé sb chuyén dbi tuong
ung cua kénh éanh, cu thé duoc xac dinh lan
Iuot bé“mg cac gia tri RADIANCE_MULT_BAND_x,
RADIANCE_ADD BAND x (x: la sé tht tu kénh
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anh) cua kénh anh dugc cung cip trong tép
metadata; 1a hé s6 chuyén doi twong mg cta kénh
anh, QCAL la gia tri sO ciia anh (DN).

Chuyén doi gid tri bikc xa phé sang gid tri nhiét
do sang (Brightness Temperature —Tg): Cac bo cam
bién hong ngoai nhiét do luong birc xa & gidi han
trén cta khi quyén, do d6 can chuyén sang gia tri
nhiét do sang Tg st dung cong thirc sau:

Ts = Ky/In (K1/L;L + 1) (6)

Trong do: Ts 1a nhiét do chiéu sang (°K); K1 va
K 14 cac hang s nhiét hiéu chuin cu thé duoc xac
dinh trong tép metadata; L; 1a gi4 tri birc xa phd
(Wxm2xsrixum™) dugc tinh tai cong thic (5).

Xdc dinh nhiét dé bé mat (Land Surface
Temperature): bang cach hiéu chinh nhiét do sang
st dung do phat xa bé mat (Land Surface
Emissivity-LSE) bang cong thtc (7):

LST = [Te /(1+2XTa /C2) X In(LSE)] - 273,15  (7)

Trong d6: LST la nhiét 6 bé mit (°C); A 1a bude
song ciia kénh hong ngoai nhiét phat ra (um); Cs la
hé sb duoc tinh boi he/s (1,4388x107* mK) véi h 1a
hang s6 planck’s (6,626><10_34 Js), s 1 hang s6
Boltzmann (1,38x107%3 JK1), ¢ 14 van tbc 4nh sang
(2,998x108 ms™); LSE 1a do phat xa bé mit dugc
wdc tinh bang phuong phap sir dung hop phan thuc
vét (Golub et al., 1999). LSE d6i véi vé tinh Landsat
TM va OLI duogc tinh theo cong thirc thuc nghiém
riéng cho timg vé tinh nhu sau (Jiang et al., 2004):

®)

©9)

Trong d6: Py 13 hop phan thyc vét dugc ude tinh
dwa trén chi sb thuc vat NDVI (Xu & Shen, 2013)
theo cong thire (10), voi NDVI 1a gia tri cu thé caa
diém anh, NDVInin va NDVImax 1an luot 13 gid tri
cuc tiéu va cuc dai cta anh chi sb thuc vat.

Py = [(NDVI - NDVInin)/(NDVImax - NDVlmin)]? (10)

LSErm = 0,004XPy + 0,986

LSEoLi = 0,00149%Py + 0,986481

Nhiét d6 bé mit dugc phan thanh 07 khoang gia
tri tr thap dén cao theo Zhang et al. (2017).
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2.2.5. Phuong phdp phan tich dao nhiét bé mdt
do thi

Dao nhiét bé mat d6 thi (SUHI) xay ra khi nhiét
d6 bé mat tai mot vi tri bat ky trong khu vyuc 16n hon
nhiét dg trung binh toan khu vyc nghién curu, cu thé
dugce xac dinh theo cong thirc (11) cua Ya et al.,
(2010):

LST > Trean + 0,5%Sqy (11)

Trong d6: Tmean 12 nhiét d0 bé mat trung binh cua
khu vyuc nghién curu; Sq 1a @6 1€ch chuan cua gia tri.

Do 16n ddo nhiét d6 thi (Isuni) dwoc xac dinh dya
vao chénh 1éch nhiét do bé mit trung binh ctia khu
vuc d6 thi (LSTuban) so vOi vung ngoai 0, xung
quanh trung tam (LSTnon-urban) theo cong thirc (12):

Isuri = LSTurban - LSTnon-urban (12)

Khu vyc do6 thi va ving ngoai 6, xung quanh
trung tdm dugc xac dinh dya vao hién trang dugc
phéan loai trude d6. Nhiét do trung binh cia tung khu
vuce dugc xac dinh béng viéc sir dung cong cy Zonal
statistic trong phin mém QGIS 2.18.

3. KET QUA VA THAO LUAN

3.1. Phan bd hién trang 16p phii bé mit ciia
TPCT giai doan 2014-2020

Thong qua 386 diém kiém tra sir dung danh gia
d6 tin cay trong phan loai hién trang 16p phi bé mit
TPCT (Hinh 3), két qua d6 chinh xac toan cuc va hé
$6 Kappa dat mirc d6 kha tt 14n lugt & cic nam 2014
(90%; 0,79) va 2020 (90%; 0,80). Ban dd 16p phu bé
mat dugc phan thanh 03 loai chinh bao g6m song
rach, d6 thi (dién tich dit cong trinh x4y dung) va
thuc vat (Hinh 4).

Tinh dén ndm 2020, dién tich dt do thi tai TPCT
chiém khoang 12,3% téng dién tich ty nhién, tang
1,33% so véinam 2014 (khoang 1.915 ha). Di¢n tich
tang 1én chii yéu dugc bé tong hoa tir hién trang thyc
vét trude d6. Hinh 4 cho thay phan bd khong gian
d6 thi tap trung chu yéu & cac quan trung tim (Ninh
Kiéu, Binh Thity, Cai Ring) lan din ra can trung tim
(quan Thét N6t va O Mén) va ven dé doc theo mang
lu6i soéng rach, cac tuyén giao théng chinh két ndi
cac quan huyén, dién tich d6 thi cac huyén ven do
tuong ddi it, phan bd & trung tim hanh chinh thi tran.
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NAM 2020
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Hinh 4: Phan bé hién trang |6p phii bé mit va ti 1 dién tich cac hién trang caa TPCT

Tinh dén nam 2020, dién tich dat do thi tai TPCT
chiém khoang 12,3% tong dién tich ty nhién, ting
1,33% so véinam 2014 (khoang 1.915 ha). Di¢n tich
tang 1én chi yéu duogc bé tong hoa tir hién trang thuc
vat trude d6. Hinh 4 cho thay phan bd khong gian
d6 thi tap trung chu yéu & cac quan trung tdm (Ninh
Kiéu, Binh Thity, Cai Rang) lan dan ra can trung tim
(quan Thét N6t va O Mén) va ven d6 doc theo mang
lu6i séng rach, cac tuyén giao thong chinh két ndi
cac quan huyén, dién tich d6 thi cac huyén ven do
tuong ddi it, phan bd & trung tim hanh chinh thi tran.

Nhigt d b& mt (1LST) nim 2014

3.2. Nhi¢t dd bé mit cia TPCT giai doan
2014-2020

Trong giai doan 2014-2020, nhiét 6 bé mat khu
vuc TPCT gia tang o rét (Hinh 5). Cac gia tri nhiét
d6 bé mat giam dan tir trung tAm thanh phé ra cac
vung lan can, noi c6 mat d§ dan ) thép hon. Hién
trang tham thyuc vat va mat nudc (phén hién trang
mau xanh) cé tdc dung gidm lugng nhiét san sinh
trén bé mit so v6i bé mit do thi véi mat d6 xay dung
cao.

Nhigt 49 bé mgrt (LST) ndm 2020

LST 2020

B 54,42°C

| pERC

Hinh 5. Phin b khong gian nhiét do bé mit tai TPCT giai doan 2014-2020

Nam 2014, nhiét do bé mat trung binh tai thanh
phd 1a 24,25°C, nhiét d6 cao nhit (Tma) ¢ mirc
32,18°C duogc xac dinh & KCN quan Binh Thuy va
quan Ninh Kiéu trong khi nhiét do thip nhat (Tmin)
1a 20,15°C duge nhan dién hau hét & séng hod (dat
mat nudc). Pén nam 2020, nhiét do bé mit ngay
cang tang, nhiét d6 trung binh tang lén 1,25°C
(25,5°C) trong khi Tmax va Tmin tang hon 2°C
(34,43°C va 22,64°C tuong (ng).
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3.3. Dién bién ddo nhi¢t bé mit do thi tai
TPCT giai doan 2014-2020

Dic diém chil yéu ctia dao nhiét do thi 1a sy 4m lén
cua d6 thi hinh thanh céc vung 16i so v6i cac khu
vuc xung quanh c6 nhiét do thap hon. Thong qua két
qué danh gia nhiét do bé mit, dao nhiét duge tinh
toan va thong ké trong Bang 3. Ti 1& dién tich c6 xay
ra ddo nhiét tai TPCT ndm 2014 chiém 24,1%, dén
nam 2020 dién tich nay da mo rong 1én 24,2% véi
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hon 34.000 ha xay ra
nhau.

d4o nhiét & nhiéu cip d6 khac

Bang 3. Théng ké gia tri va d lén dao nhiét bé
mit do thi tir 2014-2020

Ngudng Dién Tilé dien Do lon

< bat dau .5 tich ddo dao nhiét
N . N tich I Ny

xay ra dao (ha) nhiét trung

nhiét (°C) (%) binh (°C)

2014 24,25 34.653 24,12 2,11

2020 25,46 34.740 24,18 2,55

Su thay ddi bé mit thuc phii theo hudng gia ting
dién tich bé mit nhan tao, khong thAm nudc 12 mot
trong nhitng nguyén nhan quan trong gay nén dao
nhiét b& mat d6 thi (Hinh 6).

Giai doan 2014-2020, qué trinh cong nghié¢p hoa
cua thanh phé duoc thé hién qua sy hinh thanh cac
KCN, cong ty ché xuit moi. Tinh dén nim 2020,
trén dia ban TPCT c6 08 KCN tap trung, dién hinh

Tap 58, Sé 4A (2022): 35-44

1a sy thanh 18p cong ty Tea Kwang vao nam 2016
(Hinh 6by) véi hé thong nha may san xuit va van
hanh san phim gidy dép quy md 65 ha thuéc KCN
Hung Phii 2B. Theo d6, khi phan tich mit cat dao
nhiét bé mat do thi v6i chidu dai 1,5 km (dudng nét
dut) tai khu vuc nay cho thay dién bién cuong do
dao nhiét ting rt cao & vi tri 16 nha may san xuét
(>6°C) va lan dan ra cac viing xung quanh véi cudng
do6 thap hon. Sy bé tong hoa, pht trién kinh té ting
nhanh ciia toan thanh ph da phan anh rd sy gia ting
ddo nhiét theo khong gian va thoi gian. Tuong tu
nhu sy thay doi nhiét bé mat, SUHI trong nghién
clru ndy giam dan tir trung tim thanh phd ra cac
ving ven d6 (Hinh 7), phan bé déo nhiét bé mit chu
yéu dién ra ¢ 18i trung tdm thanh ph6 (khu vuc dan
cu quan Ninh Kiéu, KCN, cum dan cu doc quéc 10
1A cta quan Cai Rang, qudc 16 91) véi cuong do
cao (>4°C). Tai trung tdm ctia cac huyén ven do (thi
trdn Phong Dién, Co Do, Théi Lai, Vinh Thanh va
Thanh An) dao nhiét xay ra voi cuong do thap (tir 2-
3°C) va khong c6 su chénh 1¢éch 16n.

as) Niim 2014

= & =

Cwimg ¢ dio nhi¢t (0C)
R w

Khodng cach (m)

Niim 2020

P =
oW
=

Cwimg d¢ dio nhiét (0C)
"

Khodng cich (m)

Hinh 6. Phin bo khong gian sy thay d6i ddo nhiét bé mit dé thi tai TPCT

(ava b: Ban do SUHI nam 2014 va 2020, a1 va az: Anh chup Google Earth mét khu vec dién hinh nam 2014 va 2020, a2
va bz: Phan bo SUHI tqi vi tri dién hinh nam 2014 va 2020, as va bs: Biéu do dién bien dao nhiét voi chiéu dai mat cat

1,5 km - duwong mau do)
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Hinh 7. Dién bién d9 l6m dao nhiét bé mit trung binh & cac quan, huyén caa TPCT

Cu thé, Hinh 7 ciing chi ra giai doan 2014-2020
cac huyén ven d6 mac du dién tich xay ra ddo nhiét
tang cao (gép 2 1an) nhung chénh léch vé do 16n dao
nhiét rat théip (£0,03°C) va nguoc lai & khu vuc
trung tam d¢ 16n SUHI tang cao hon véi dién tich
chénh léch khong dang ké. Nguyén nhan 1a do dic
diém thyc pht bé mit cao & ving ven d6 (Hinh 4),
cu thé véi dic trung canh tac néng nghiép chu yeu.
Theo d6, cac van dé vé thay dbi lugng nhiét bé mit
khong dang ké tai nhiing khu vuc nay, SUHI chi
xuét hién thém tai vung di¢n tich xay dung m& rdng
cua trung tdm thi trin. Mat khac, khi danh gia tai
trung tim thanh phd, dién tich quy dit tréng & ving
16i con rét han ché dan dén dao nhiét hinh thanh theo
hudng gia tang cuong d6. Ngudng gia tri dao nhiét
t6i da qua cac nam ciing duoc danh gia, nam 2014
gia tri nay 0 muc 6,98°C voi dién tich 42,84 ha phan
b dién hinh tai KCN Tra Noc va nha may nhiét dién
Can Tho. Cac hoat dong san xuét van hanh cua céc
KCN, nha may nhiét dién gép phan lam san sinh
luong nhiét bé mit cao hon so véi cac khu vue khéc,
két qua nay ciing dugc chi ra qua nghién ciru cua
nhom tac gia Van va ctv. (2017). Theo thoi gian phat
trién cuia thanh pho cuong do dao nhiét gia tang
khong ngimg, dén nam 2020 dio nhiét xay ra & mirc
tbi da 13 8,96°C v6i quy mo 87,4 ha. Céac khu vuc
méi hinh thanh dao nhiét cao duwgc nhan dinh nhw
KCN Hung Phu 2, KCN Hiru Nghi Viét Nhat va khu
vuc cang Cai Cui.
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