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Tom tat:

Phat trién dé thi hod da day nhanh sw mo réng dién tich ciia bé mdt khong tham va gian tlep gay ra su gia
tang sirc nong cua moi truong nhiét tai khu viee do thi tinh Binh Dwong. Pé theo déi su bién doi ciia méi truong
nhiét, bai bao xdy dung cong cu tw dong tinh toan chi $6 nhiét do bé mdat LST (Land Surface Temperature) trén kénh
hong ngoai nhiét ciia anh Landsat giai doan 1995-2024 bang ngén ngit ldp trinh Python va thuw vién ArcPy ciia phan
mém ArcMap. Két qua nghién cieu cho thdy, nhiét dé bé mdt tai tinh Binh Dwong c6 xu hwdng gia tang voi nhiét do
trung binh toan tinh tai cdc thoi diém thu nhan dit liéu da tang 4,5°C tir nam 1995 (28,5°C) dén nam 2024 (33°C) va
nhiét dg cao chii yéu phan bé tdp trung & cdc khu do thi, khu cong nghiép ciia cdc thanh phé 1ém nhé nhwe TP Thii
Dau Mét, TP Di An, TP Thudn An, TP Tdn Uyén hay thi xd Bén Cdt va huyén Bau Bang. Pong thoi, dé tin cdy cia
cong cu dwge danh gid cao véi hé sé xdc dinh R? gan xdp xi 1 va sai sé rdt thap RMSE <0,15 khi so sanh véi két qua
tinh todn gid tri nhiét bang Google Earth Engine. Qua dé, chimg minh tinh hiéu qua ciia cong cu c6 kha nang phdn
tich di liéu vién tham gop phan tinh todn nhanh chéng nhiét @6 bé mat trén anh quang hoc qua nhiéu thoi diém da
g6p phan hé tro cong tdc theo doi méi treong nhiét néi chung va qudn Iy tai nguyén méi truong néi riéng trong boi
canh bién déi khi héu hién nay.
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Abstract:

Urbanization development has accelerated the expansion of the area of impermeable surfaces and indirectly
caused an increase in the heat of the thermal environment in the urban area of Binh Duong province. To monitor
changes in the thermal environment, the article builds a tool to automatically calculate the surface temp erature index
LST (Land Surface Temperature) on the thermal infrared channel of Landsat images for the period 1995-2024 using
programming language. Python program and ArcPy library of ArcMap software. Research results show that surface
temperature in Binh Duong province tends to increase with the average temperature of the whole province increasing
by 4.5°C from 1995 (28.5°C) to 2024 (33°C) and the High altitude is mainly distributed in urban areas and industrial
parks of large and small cities such as Thu Dau Mot City, Di An City, Thuan An City, Tan Uyen City or Ben Cat
town and Bau Bang district. The reliability of the tool is highly appreciated with a coefficient of determination R?
close to approximately 1 and a very low error RMSE <0.15 when comparing the results of heat value calculations
using Google Earth Engine. Thereby, proving the effectiveness of the research tool capable of analyzing remote
sensing data, contributing to quickly calculating surface temperature on optical images over many times,
contributing to supporting environmental monitoring work. Thermal environment in general and environmental
resource management in particular in the context of current climate change.
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1. Giéi thiéu

Binh Duong 1a mét tinh thuéc mién Déng Nam B, ndm trong ving kinh té trong diém phia
Nam, dugc ménh danh la thu phu cac khu cong nghi€p 16n nho cua Viét Nam. Téc do do thi hoa
cia Binh Duong tang cao trong nhimg nam qua v6i xu huéng phat trién kinh té theo hudng cong
nghiép hoa, hién dai hoa thiic diy mé rong quy mo6 cac khu cong nghiép lam cho dién tich bé mit
khong thdm ting nhanh nhung da tic dong truc tlep dén moi truong nhiét, gay mat can bang sinh
thai va canh quan do thi [1]. Pay duoc xem nhu 13 van dé cap bach dang dugc quan tim va nghién
cliru trong bdi canh bién d6i khi hau hién nay. Hau hét mdi tinh thanh déu dau tu xay dyng céc tram
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quan tric mat dat cung cép thong tin vé gia tri nhi¢t do, lwong mua, do am, néng do bui, ... nhung
chi phi cao chi phan anh trong pham vi cuc bg, khong chinh xac khi néi suy khong gian cho khu
vuc rong 1on [2]. Thay vao do, cong nghé vién tham véi dir liéu da phd, da thoi gian c6 kha ning
giam sat cac d6i tuong trén bé mat Trai Dat, trong d6 nhiét do bé mat ciing duoc giam sat thong qua
kénh hdng ngoai nhiét. Nhiéu nha khoa hoc trong va ngoai nudc [1-5] d3 nghién ctru tiép can phuong
phap tinh toan chi s6 nhiét 46 bé mat LST (Land Surface Temperature) trén anh quang hoc dé giam
sat su thay ddi ctia méi truong nhiét. Chi s6 nhiét do bé mit dat LST 1a mot chi sb duoc dung dé do
luong nhiét do cua bé mat dat Trai DAt va duoc xéac dinh dua vao ning lugng phat ra tir modi vat thé
thu nhan trén kénh nhiét ciia anh quang hoc [2]. Dién hinh tai Bangkok, Thai Lan méi trudng nhiét
duoc theo ddi bang chi s6 nhiét d6 bé mat LST trén anh Landsat 7 gitip danh gia muc d6 dao nhiét
do thi [3]. Tai cac thanh phé 16n & Denpasar, Bali cua Indonesia, qué trinh do thi hod cao nhung do
che phu khong gian xanh thu hep 1am cho nhiét o noéng Ién hau hét tai cac khu vuc db thi cia thanh
phé va dugc giam sat bang phuong phap phan tich Global Moran’s va Local Indicator of Spatial
Association (LISA) dé xac dinh twong quan nghich giita khéng gian xanh d thi va dao nhiét do thi
trén anh Landsat 8 [4]. Mat khac, moi truong nhiét tang 1€n khong chi do birc xa nhiét tr mat troi
ma con do cac hoat dong san xudt cong nghiép, phuong tién giao thong va sinh hoat ctia con nguoi,

diéu nay duoc minh chimg nhd vao nghién ciru [5] sir dung anh Landsat dé tinh toan nhiét do bé
mit v6i gia tri nhiét 46 kha cao vao mua hé - dong va thip vao mua xuan - thu tai thanh phd Nagoya,

Nhat Ban. Tai hau hét cac tinh thanh 16n nho cta Viét Nam déu chiu anh huéng kha nghiém trong
dudi tac dong cua bién d6i khi hau, dién hinh sy mo rong dién tich moi truong nhiét ra viung ngoai
6 tai thanh phé Ho Chi Minh qua xac dinh hién tugng déo nhiét d6 thi tir kénh hong ngoai nhiét trén
anh Landsat [6]. Ti 1€ dién tich 16p phu cong trinh xay dung tang cling gop phan gia tang moi truong
nhiét, diéu nay ciing dugc lam rd thong qua nghién ciru tinh toan chi sd nhiét do bé mat LST trén
nén tang dién toan dam may Google Earth Engine va phan loai 16p phu bé mat ctia tinh Quang Ngai
v6i két qua cho thay nhiét do cao chu yéu phén bo tai cac khu vue c6 nhiéu cong trinh x4y dung
nhu nha &, khu d6 thi, khu cong nghiép va ké ca dat trong [7]. Su thay doi 16p phit bé mat theo
khong gian va thoi gian 1a mot trong nhimg nguyén nhan tiéu cuc anh hudng truc tiép dén moi
truong nhiét thong qua tinh toén chi s6 LST thuc nghiém tai thanh phé Tha Dau Mét tinh Binh
Duong tir nim 1998 dén 2015 [1].

Qua nhimg két qua cia cac nghién ciru trén cho thay chi s6 nhiét d6 bé mat LST thich hop sir
dung trong cong tac theo ddi méi truong nhiét bang tu liéu vién tham. Pay 13 co so 1y thuyét dugc
chon dé bai bao thuc hién v6i muc tiéu 14 xay dung cong cu theo ddi moi truong nhiét tai tinh Binh
Duong bang ngdn ngit 1ap trinh Python dé xir Iy chudi anh Landsat giai doan 1995-2024 qua 4 thoi
diém nham xac dinh nhanh chong thanh 1ap ban d6 nhiét va danh gia xu hudéng bién d6i cia nhiét
do be mat. Bén canh do, dé tai con st dung nén tang dién todn ddm may Google Earth Enigne tinh
toan chi s6 nhiét d6 bé mat LST qua 4 thoi diém tuong Gmg nham so sanh két qua tinh toan clia cong
cu bang cich danh gia hé s6 xac dinh R? va can bac hai cua sai s6 toan phuong trung binh (RMSE
- Root Mean Square Error). Thém vao do, nghién ctru [7] da chung minh Google Earth Engine kha
nang xir 1y phan tich anh vé tinh, dién hinh trong viéc trich xuat nhiét 6 tir kénh nhiét trén anh vé
tinh Landsat nham theo ddi hién tugng ddo nhiét do thi.

2. Phuwong phap nghién ctru

Nghién ciru nay sir dung kénh hong ngoai nhiét, kénh d6, kénh can hong ngoai ctia anh quang
hoc Landsat 5, Landsat 8 va Landsat 9 & mirc d6 thd (Raw Scenes) c6 do phan giai khong gian 30m
duoc thu thap vao muia kho tai 4 thoi diém 1995, 2004, 2015 va 2024 (Bang 1) voi d6 phu may dudi
5% duogc cung cap to chire USGS (United States Geological Survey).

Bang 1. Thong tin thu thdp anh Landsat

Thaoi gian ID 4nh Loai vé tinh
02/02/1995 LANDSAT/LTO05/C02/T1/LT05 125052 19950202 Landsat 5
11/02/2004 LANDSAT/LTO05/C02/T1/LT05 125052 20040211 Landsat 5
09/02/2015 LANDSAT/LC08/C02/T1/LC08 125052 20150209 Landsat 8
10/02/2024 LANDSAT/LC09/C02/T1/LC09 125052 20240210 Landsat 9
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Dé theo ddi moi truong nhigt mot cach nhanh chong va dam bao do tin cy, dé tai tién hanh
x@y dung cong cu tinh toan chi s6 nhiét d6 bé mat LST bang ngon ngit 1ap trinh Python chay trén
phan mém ArcMap va dong thoi cling st dung ngdn ngir 1ap trinh JavaScript tinh LST trén nén tang
Google Earth Engine nham thyc hién danh gia do chinh xac (Hinh 1).

________________________________________________

Google Earth Engine

Anh Landsat
1995, 2004, 2015, 2024
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Hinh 1. Quy trinh thuc hién

Dua vao nguén nang lugng phan xa tir vat thé trén bé mat Trai Dat dugce bo cam bién thu nhan
trong dai hong ngoai nhiét gitip xac dinh nhiét do bé mat trén anh vé tinh [2]. Chi s6 nhiét do bé mat
(LST-Land Surface Temperature) dugc tinh toan thong qua nhitng budc sau [2,7]:

Buée 1: Chuyén d6i gia tri DN (Digital Number) sang gia tri ning luong birc xa. Ddi véi
Landsat 5, gia tri bic xa dugc xac dinh bang cong thirc (1) véi LAmax, LAmm: gi tri ning luong
buc xa twong tng voi QCALmax, QCALmmv; QCAL: gia tri bure xa da duogc hi€u chinh dudi dang
so nguyén; QCALmax, QCALmN: gia tri birc xa lon nhat va nho nhét da dugc hiéu chinh dudi dang
s6 nguyén. Déi v6i Landsat 8, gia tri bue xa dugc xac dinh bang cong thic (2) voi My: gia tri ning

luong buc xa mé rong; Ar: hang s6 hiéu chinh.
LA=((LAMAX-LAMIN)/(QCALMAX - QCALMIN))*(QCAL-QCALMIN)+LAMIN 1)
2 2 (2)
Buoc 2: Chuyén doi gia tri buc xa sang nhiét d0 birc xa (brightness temperature) theo cong
thirc Planck (3). Trong d6: Tg: gié tri nhiét chiéu sang (°K); K1, K2: héng s6 hiéu chinh d6i voi
kénh héng ngoai nhiét ciia anh v¢ tinh
Ty =

LA =ML *Qcal + AL

K2
ln(%+1) (3)
Buoc 3: Tinh d6 phat xa bé mat theo cong thirc (4) véi do phat xa cua cac bé mat ty nhién trén
Trai Dét phu thudc vao timg loai tham phu va c6 thé thay dbi theo dic tinh cua 16p phu dat va thuc
vat.
€ =fy* Ethuc vat +(1- fo ) * Edit tréng (4)
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Trong do: €¢pyc vge - A0 phat xa ctia thue vat=0.97 va €444 1r4n 4 40 phat xa cua dat trong=0.96
[2].
£, 1a hop phan thuc vat (fv-fractional vegetation) duoc tinh theo NDVI twong quan véi cac
ngudng gia tri NDVI cua dét trdng va NDVI cua thuc vt (5).
NDVI — NDVI g,
fo = G BVIper e = NDVIgg (5)
. thwc vat dat ,

Buoc 4: Tinh nhiét d§ bé mat LST dua vao nhiét d0 chiéu sang c6 anh huong cuia do phat xa
dé x4c dinh nhiét d6 bé mat trén anh vé tinh (6). Trong d6: LST: gia tri nhiét d6 bé mit (°C); Ts: gia
tri nhiét do chiéu sang (°K); A : budc song cua birc xa phat ra; € : do phat xa bé mat; p =(h*c)/K =
1,438:10-2 mK (h: hang s Plank; c: van toc anh sang; k: hang s Boltzman).

Tp

LST= ————273.15
1+ Ll )Y (6)

Dé thyc hién tinh toan nhanh chong chi sO nhiét d6 trén anh vé tinh va theo ddi thudng xuyén
moi tm()’ng nhiét, dé tai tién hanh xdy dung cong cu ty dong bang ngdn ngir 1ap trinh Python va tich
hop thu vién ArcPy trong phan mém ArcMap 10.8. ArcPy 1a mot thu vién cung cap nhiéu tinh ning
xtr 1y ty dong nhu phan tich dit liéu khong gian dia 1y (vector) va ké ca dit lidu vién tham (raster).
Phan mém soan thao PythonWin cé tich hgp véi thu vién ArcPy duoc sir dung dé hd tro ngudi ding
trong viéc xu ly va phan tich dir liéu bang cac ham/module c6 sin. Sau d6, cong cu s& duoc luu trir
vao hop Toolbox.tbx bao gom dit tén, duong dan dén Script va thiét 1ap thong s cho dir liéu dau
vao va dau ra tuong ng theo kiéu dir liéu mac dinh. Cudi cliing kiém tra cong cu bang cach thuc
nghiém va c6 thé thém cong cu 1én thanh menu bar hodc ArcToolbox dé luu cong cu [8]. Cu thé
trong dé tai nay da st dung mot s6 ham/module va duoc thuc hién theo cac bude sau (Bang 2).

Bdng 2. Ham phdn tich dit liéu

Buwéc thye hién Ham xir ly

1. Nhép di ligu dau vao: kénh do, can héng ngoai,
kénh nhiét va ranh gidi khu vuc nghién clu

2. Cit cac kénh pho theo ranh gidi gp.ExtractByMask sa(in_raster, in_mask_data, out raster)
3.Th1_;c hién cac phép toan dai s6 theo 4 budce tinh
chi s6 nhiét d0 bé mat

4. Xuét két qua bé mat nhiét do GetParameterAsText(index)

GetParameterAsText(index)

Lap trinh Python v&i cac phép tinh dai $6: cOng, trir, nhan, chia

5. T4i phan nhém theo khoang chia nhiét 46 bé mit | gp.Reclassify sa(in_raster,reclass_field,remap,reclassify)

Bén canh d6, dé tai con str dung ngdn ngit 1ap trinh JavaScript dé tinh toan chi s6 nhiét do bé
mit trén ing dung Google Earth Engine (GEE) 1a mét nén tang tién tién dua vao dién toan dam may
¢6 chuc nang xur 1y, phén tich anh vé tinh mét cach manh mé [9]. Qua do, dé tai tién hanh chon 300
diém ngiu nhién phan b6 déu ranh gioi tinh Binh Duong (Hinh 2) v6i dién tich tu nhién kha 16n
2.694,43km? [10] va dong thoi trich xuét gia tri nhiét tir két qué tinh toan LST cia cong cu va két
qua tinh toan LST cua Google Earth Engine qua 4 thoi diém. Mit khac, khao sat véi sé luong 16n
diém mau sé quyet dinh dén chat lugng trong viéc danh gia mo hinh khong gian giita 2 phuong phap
boi tap dir liéu mau chira nhiéu cip gia tri nhi¢t d6 khac nhau nhiam dam bao tinh phan hoa vé mit
dinh lugng gia tri ciing nhu tinh bao quat vé mat dinh VL. bé danh gia do chinh xac cho cong cy, de
tai st dung hé s6 xéac dinh R? 1a mot trong nhitng chi so thong ké dé danh gia chat lugng md hinh
khong gian. Gia tri R> nam trong khoang (0;1) cang vé gan gia tri 1 chung to thuat toan co do tin
cdy cao. Ngoai ra, cin bac hai ctia sai s toan phuong trung binh (RMSE - Root Mean Square Error)
con dugc sir dung dé danh gia vé gia tri sai 1éch giira 2 tap dit liéu nhiét 46 bé mat [8].
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Chu thich
©  Biém miu danh gid
|| Ranh giéi huyénTp

Hinh 2. Sor d6 vi iri diém méu danh gid
3. Két qua nghién ctru va thio ludn
3.1. Két qua nghién ciru

3.1.1. Két qua xdy dung cong cu theo déi méi trwong nhiét

V6i sy hd trg clia ngdn ngit 1ap trinh Python va thu vién ArcPy trong phan mém ArcMap, dé
tai da xay dung cong cu cho phép tinh toan chi s6 nhiét do bé mit trén anh vé tinh mot cach ty dong
va nhanh chéng. Pong thoi hd trg phan ving méi truong nhiét theo cac khoang chia nhung dé truc
quan hoa gia tri nhiét qua cac thoi diém c6 gia tri nho nhat va 16n nhat khac nhau, do d6 dé tai da
tai phan nhom bang cu Symbology trong qué trinh bién tap ban d6. Tuy nhién do sy khac nhau vé
cong thirc tinh chuyén ddi gia tri DN (Digital Number) sang gié tri ning luong birc xa trén céc loai
anh vé tinh, vi vay dé tai da xay dung hai cong cu riéng biét nhung c6 cing chirc ning tinh chi s6
LST. Qua hinh 3 thé hién cong cu duoc ding dé tinh chi s6 LST danh cho anh Landsat 8, 9 va cong
cu cua Hinh 4 tinh todn LST danh cho anh Landsat 5, 7. Nhin chung giao dién cua 2 cong cu dugc
thiét ké kha don gian va dé str dung c6 mé ta nhap dir liéu dau vao va dau ra. Trong do, dit lidu dau
vao bao g@)m kénh do (Red), kénh can héng ngoai (NIR), kénh héng ngoai nhiét (Thermal) véi dinh
dang (*.tif) va dit liéu ranh gi6i cét theo khu vuc nghién ctru v6i dang (*.shp). San pham dau ra caa
cong cu la dir ligu raster thé hién su phan bd nhiét 36 bé mat va duogc gan mau ty dong theo thang
mau lanh dén néng (Hinh 6).

& Cong cu tinh LST (Landsat 8 B D -
% Nhép kénh dé Cong cu tinh LST (Landsat 8,9)
=]
& Nhap kénh cén hong ngoai Lép trinh GIS xdy dwng cong cu theo ddi mi trwéng
) ) ‘ & nhiét tai tinh Binh Dwong giai doan 1995-2024 bang
o = chudi anh Landsat
 Nnap ket hong nigogi nhic! - Nguy&n Trong Nhan, Té Nguy&n Nhat Khéi, LéThién Bao
— — e Khoa Tréc dia, Ban dé va Thang tin Bia Iy
& Nodp rarh g K wi nghifn ol = Tréng Dai hoc Tai nguyén va M truéng TP. HCM
=
© Xustbe mat nhiét 8
=]
oK Cancel Environments... << Hide Help Tool Help

Hinh 3. Cong cu tinh LST danh cho Landsat 8,9
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% Nhap kénh do

&
% Nhap kénh cdn héing ngoai

&
@ Nhap kénh hdng ngoai nhiét

=]
% Nhap ranh gidi khu vuc nghién aru

&
% Xudt bé mat nhiét do

=]

oK Cancel Environments... << Hide Help

Cong cu tinh LST (Landsat 5,7)

Lap trinh GIS xay dung céng cu theo doi moi trudng
nhiét tai tinh Binh Dwong giai doan 1995-2024 bang
chubi anh Landsat
Nguyén Trong Nhan, Té Nguyén Nhat Khéi, LéThién Bao
Khoa Tric dia, Ban dd va Théng tin Dia Iy
Trwéng Pai hoc Tai nguyén va Mai treéng TP. HCM

Tool Help

Hinh 4. Cong cu tinh LST danh cho Landsat 5,7

3.1.2. Két qua danh gid céng cu theo déi méi trieong nhiét

Qua danh gia két qua tinh toan chi s LST bang cong cu va két qua tinh toan chi s6 LST bang
Google Earth Engine cho thiy gi4 tri nhiét 46 qua 4 thoi diém tai Binh Duong cua 2 phuong phéap
rat tuong déng v6i nhau. Biéu d6 Scatter hinh 5 thé hién mbi quan h¢ chat ché gitra 2 tap dir liéu,
céc cap diém chira gia tri nhiét cing nam trén mot dudng thang tuyén tinh véi hé sé xac dinh R? gan
tién vé 1. Thém vao d6 gia tri chénh léch rat thdp dugc minh chimg bang sai s6 RMSE nho véi
0,128; 0,153; 0,126; 0,140 twong tng vdi ting thoi diém 1995, 2004, 2015 va 2024.

Thoi di€m 1995

Gia tri nhiét tinh trén

Gia tri nhiét tinh trén

Th&i di€m 2004

40

35 PRSRPSET |
8 __d-“‘-"""'..'.
Q5 e
220
lc'! 15 R2 = 0,9926
Sg 10

S

0

25 27 29 31 33 35

Gia tri nhiét tinh trén céng cu xay durng

Thoi diém 2024

50

40

o R?=0,9976

nén tang GEE
s

—
o

25 30 35 40 45
Gia tri nhiét tinh trén céng cU xdy dung
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Ban d6 phan b nhiét do bé mat tinh Binh Duong duoc xdy dung bai LST tinh toan bang cong
cu thé hién qua 5 thoi diém: 1995 (Hinh 6a), 2004 (Hinh 6b), 2015 (Hinh 6¢) va 2024 (Hinh 6d).
Két qua cho thidy maoi truong nhiét co su thay d6i rd rét voi nhiét do trung binh ting dan qua timg
thoi diém: 1995 (28,5°C), 2004 (30°C), 2015 (31,75°C) va 2024 (33°C).
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Hinh 6. Ban do nhiét @6 bé mdt tinh Binh Dwong nam 1995 (a), 2005 (b), 2015 (c) va 2024 (d)

3.2. Thdo ludn

Su phan bd khong gian cua nhiét dd bé mit tinh Binh Duong qua céc thoi diém 1995, 2004,
2015, 2024 dugc thé hién ¢ hinh 6 va biéu d6 thong ké dién tich nhiét d6 bé mit tinh Binh Duong
theo cac nhom khac nhau (Hinh 7), cho thay theo thoi gian va khong gian nhiét d6 c¢6 xu huéng tang
dan, mé rong theo huéng Nam ciia tinh va phan b chu yéu tai cac thanh phé c6 nhiéu khu db thi,
khu cong nghiép, nha mdy, ké ca khu dat tréng. Giai doan 1995 — 2004 c6 nhiét d6 dao dong tir
25°C dén 37°C, cac khu vuc ¢ nhiét do cao trén 31°C phan b chu yéu tai phia Bic huyén Bau
Bang va Phu Giao véi tong dién tich vao nam 1995 13 9. .564ha va nam 2004 tang Ién 14.584,18ha
nhung nhin chung nhiét d¢ ca tinh giai doan 1995-2004 van thap hon so v&i thoi diém 2015 va 2024.
Sy gia tang nhiét do bé mit c6 sy chuyén bién rd rang vao giai doan 2015 - 2024, cu thé tai cac khu
vuc dan cu d6 thi va khu cong nghiép san cé nhiét do cao dao dong tir 37°C dén hon 40°C. Pién
hinh véo thoi diém 2015, thanh ph Thu Dau Mot c6 7.445,64ha khu vuc ¢ nhiét 6 cao tir 31°C
dén 40°C, chiém 62,7% dién tich trén toan dia ban, tap trung chu yéu tai phia Bic va Pong Bic.
Bén canh do, su gia tang nhi¢t dJ cling xay ra tai hau hét cac huyén khéac nhu phia Bic, bong Bic
ctia Thuan An, phia TAy Nam ctia Di An, trung tim ctia Tan Uyén, Bén Cat va Bau Bang. Dic biét
dén thoi diém 2024, nhiét do bé mat ngay cang tang cao tai cac khu vuc co nhiéu khu cong nghiép
nhu thi x4 Bén Cat va huyén Bau Bang, dong thoi lan rong vé phia Nam giap voi thanh phd HO Chi
Minh, noi tap trung cac thanh phd 16n nho nhu Thu Dau Mét, Di An, Thuan An va Tan Uyén, n6i
bat nhat 1 sy xuat hién ctia nhom nhiét d6 rit cao (hon 40°C), trong do, huyén Bau Bang chiém
45,8% dién tich (469,21ha) ciia nhom nhiét d6 nay, nhiéu nhat trong tt ca cac huyén va thanh phé
trén dia ban toan tinh.
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Hinh 7. T h(fng ké dién tich cac nhom nhiét do tinh Binh Duwong giai doan 1995 — 2024

Mot s6 nguyén nhan gian tiép tac dong dén su gia ting moi truong nhiét tai tinh Binh Duong
trong giai doan 1995 — 2024 1a do qua trinh do thi hda cung vdi su chuyén dich co ciu kinh té, co
ciu st dung dét tir néng nghiép sang dat d6 thi va san xuat cong nghiép. Giai doan tir nam 1995 dén
nam 2015, xuat hién hang loat cac khu cong nghiép, nha may da gop phan ting ngudn luc lao dong
cho dia phuong nay ciing véi su gia ting dién tich dat cong trinh xay dung hinh thanh nhiéu khu doé
thi dong dan cu. Pang chu y, vao nam 2012 Thu Dau Mot duge chinh thire trd thanh thanh pho truc
thudc tinh v6i nhitng bude chuyén doi nhanh chong nhu dién tich dat trong dugc mé rong nham
chuén bi cho cong tac chuyén ddi loai hinh st dung dét, mat khac, cac ddi tuong bé mat khong tham
xen 1an véi dat ¢ ting manh tir 4648ha dén 7068ha trong giai doan 2004 — 2015 theo nghién ciru
[1]. Mat khac giai doan 2015-2024, Binh Duong c6 tdc d6 do thi hoa cao [10] vé&i budce ngodc 16n
13 tro thanh tinh dau tién c¢6 5 thanh phd truc thuéc gdm TP Thu Dau Mot, Di An, Tan Uyén va Bén
Cét va cho dén nam 2030 ty 1¢ d6 thi hod tang khoang 88% [11]. Trong khi d6, nhiéu khu cong
nghiép c6 quy md 16n nam trong quy hoach qudc gia dang duoc dau tu xdy dung nhu khu cong
nghi¢p Cay Truong tai huyén Bau Bang va khu cong nghiép Binh Duong Riverside ISC, ... Chinh
vi nhitng yéu té thuan loi phét trién kinh té xa hoi cho tinh Binh Duong dé gop phan 1am cho moi
truong nhiét c6 xu hudng ngay cang tang dan trong bdi canh bién d6i khi hau hién nay.

Mic du dua vao chi sb nhiét dd bé mat LST gitp theo ddi chit ché xu huéng bién doi ctia méi
trrong nhiét mot cach nhanh chong qua viéc xay dung cong cu tinh toan gia tri nhiét tir 4nh v¢ tinh
va két qua c6 do tin cdy cao khi so sanh v6i phuong phap tinh toan LST trén Google Earth Engine.
Nhung nghién ctru van con han ché vé mat dir liéu do khong thu thép dugce dir li¢u nhiét do (tram
do nhiét do khong khi, thuong 1a tram do lién tuc c6 do cao khoang 2m so véi bé mat khu vuc) do
tai cac tram quan trac. Qua d6 cho thdy cong cu nay duoc xdy dung c6 hidu qué cao trong viéc trich
xuat gia tri nhiét trén anh vé tinh hd trg giam sat moi truong nhiét nodi chung va quan ly tai nguyén
moi truong ndi riéng trong b6i canh bién d6i khi hau hién nay. Tuy nhién de danh gia nguyén nhan
chuyén ddi co ciu sir ‘dung dat c6 tac dong dén moi truong nhiét mot cach tong quat, dé tai can giam
sat lién tuc su thay 601 ctia 16p phti bé mit hay 1ap ban do hién trang sir dung dét qua timg nam bang
cach str dung anh vién tham c6 d6 phan giai cao két hop khao sat thuc dia. Ttr 46 gop phan hd trg
xdy dung cac bién phap giai quyét nhitng bat cap van dang ton tai trong quy hoach do thi.

4. Két lun

Tan dung kha ning clia ngdn ngit 1ap trinh Python va tién tich cta thu vién ArcPy trong phan
mém ArcGIS, dé tai da xay dung thanh cong cong cu theo ddi moi truong nhiét théng qua viée tinh
toan chi s6 nhi¢t do LST anh Landsat 5, 7, 8, 9. B tin cdy cua cong cu dugc danh gia cao voi hé sd
xéac dinh R? gan xap xi 1 va sai s6 RMSE <0,15 1 rat thip khi so sanh két qua tinh toan gia tri nhiét
trén nén tang Google Earth Engine. Qua d6 minh chimg cho cong cu c6 kha ning theo ddi moi
truong nhiét mot cach nhanh chéng trén anh vé tinh. Két qua thuc nghiém tai tinh Binh Duong cho
thdy nhiét d6 bé mat c6 xu hudng gia ting qua mdi nim va nhiét 6 cao chii yéu phan b tap trung
& cac khu do thi, khu cong nghiép cua cac thanh phd 16n nho nhu TP Thu Dau Mét, TP Di An, TP
Thuén An, TP Tan Uyén hay thi xa Bén Cat va huyén Bau Bang. Tuy nhién can nghién ciru tac dong
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ctia sy thay d6i 16p phu bé mit dé giam sat chit ché hon xu hudng bién d6i méi truong nhiét trong
qua trinh do thi hoa.
Cam két cua cac tac gia

Tat cé cac tac gia co tén trong bai bdo cam két sy dong thuan va khong cé xung dot loi ich

trong cong bd khoa hoc tai bai bao nay.
Tai liéu tham khao
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