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Tom tit:

Pé theo déi dién bién su gia tang siwrc nong cua moi trieong nhiét tai cac khu vic co téc do dé thi
phat trién manh mé, bai bdo sir dung hinh thirc triuc quan hod sw thay doi nhiét d¢ bé mat tai tinh Binh
Duong qua 4 thoi diém giai doan 1995-2024 bang viéc xdy dung trang WebGIS nho vao céng nghé ma
nguon mo GeoServer két hop hé quan tri co so dir ligu PostgreSQL cho phép leu trit, quan Iy va nhap
xudt dir liéu khong gian dia ly. Két qua thiee nghiém cho thdy giao dién WebGIS duoc xdy dung theo
dang Dashboard dd tao ra sw than thién cho nguwoi dimg cé cdi nhin tong quan nhdt vé cdc thanh phan
ciing chitc nang ciia trang Web va dwoc xem nhie la mét céng cu quan 1y théng tin nhiét dé bé mat dwoc
md hod mét cac triee quan dwéi dang hién thi cac l6p ban do va biéu do thong ké. Trang WebGIS trong
bai bao duwoc sir dung kha hiéu qua trong viéc cung cap théng tin nhom nhiét dp bé mdt cho ting huyén
o Binh Dwong qua chirc nang truy van thugc tinh va dong thoi c6 kha nang tich hop voi dir liéu khong
gian givip xdc dinh nhanh chéng vi tri khu viee can tim kiém trén ban do. Qua dé trang WebGIS nay dwoc
xem nhw ld mt cong cu tién ich vira la tién dé gép phan hé tro theo déi méi triong nhiét néi chung va
gidm sat quan Iy tai nguyén thién nhién, méi trwong néi riéng trong boi canh bién doi khi hdu hién nay.
Tir khoa: GeoServer, Moi truong nhiét, Nhiét do bé mdt, Truc quan hod, WebGIS )
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WebGiIS application visualizes land surface temperature changes
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Abstract:

To monitor the evolution of the increase in heat of the thermal environment in areas with rapid
urban development, the article uses the form of visualizing the change in land surface temperature in
Binh Duong province over 4 periods of time from 1995 to 2024 by building a WebGIS page thanks to the
open soursce technology GeoServer combined with the PostgreSQL database management system that
allows storing, managing and importing and exporting geospatial data. Experimental results show that
the WebGlS interface built in the form of a Dashboard has created a friendly user experience with the
most general overview of the components and functions of the Web page and is considered as a tool for
managing land surface temperature information that is encoded visually in the form of displaying map
layers and statistical charts. The WebGIS page in the article is used quite effectively in providing land
surface temperature group information for each district in Binh Duong through the attribute query
function and at the same time has the ability to integrate with spatial data to help quickly determine the
location of the area to be searched on the map. Thereby, this WebGIS page is considered as a convenient
tool and a premise to contribute to supporting the monitoring of the thermal environment in general and
the monitoring and management of natural resources and the environment in particular in the context of
current climate change.
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1. Giéi thi¢u
Binh Duong la mét trong nhitng trung tdm cong nghiép 16n nhat khu vuc phia Nam
gift vi tri va vai trd quan trong trong nén kinh té qudc dan cua ca nudc. Dudi tac dong ciia

40 Magazine active since 1970


https://www.geocartagis.org/
https://www.geocartagis.org/
https://www.geocartagis.org/
mailto:ntnhan@hcmunre.edu.vn
https://zenodo.org/records/14955084

Magazine of Geodesy — Cartography Tap chi Tréc dia - Ban do
Vol 11, N° 01 (02/2025), ISSN: 2615-9481 Tap 11, S5 01 (02/2025), ISSN: 2615-9481

qua trinh d6 thi hoa va cong nghi¢p hoa da [am cho mang khong gian xanh tai Binh Duong
dan bi thu hep va ngugc lai m¢ rong dién tich cac khu cong nghié€p, khu do thi [1]. Su
thay ddi ctia 16p phu bé mit da tac dong truc tiép dén su gia ting méi trudng nhiét duoc
minh chimg qua mdi twong quan thun giita chi s6 nhiét d6 bé mat LST (Land Surface
Temperature) voi chi sé xay dung IBI (Index-based Built-up Index) va mdi twong quan
nghich gitra chi s6 LST véi chi s6 NDVI (Normalized Difference Vegetation Index) [2].
Mit khéc, nhiét do bé mit tai tinh Binh Dwong c6 xu huéng ngdy cang gia ting qua giai
doan 1995-2024 va nhiét do cao chu yéu phan bd tap trung ¢ cac khu do thi, khu cong
nghiép cta cac thanh phd 16n, nho nhu TP Thi Dau Mét, TP Di An, TP Thuin An, TP
Tan Uyén hay thi xa Bén Cat va huyén Bau Bang [2,3]. Qua d6 cho thdy méi truong nhiét
d6 bé mit tinh Binh Duong ngay cang gia ting va lan toa trong pham vi rong 16n, day
duoc xem 1a van dé cip bach can duoc quan tdm trong bdi canh Trai Dat ngdy cang nong
1én, nhiét d6 bé mit da tro thanh mot trong nhimg thong tin quan trong trong coéng tac
quan 1y tai nguyén moi trudng va giam sat bién doi khi hau khi ma su thay doi nhiét do
bé mat tai cac khu d6 thi, khu cong nghiép di phan nao phan anh dugc qua trinh d6 thi
hoa tai cac khu vuc do.

Hién nay d c6 nhiéu trang Web duogc xay dung voi muc dich cung cép hoic du bao
vé thong tin thoi tiét, trong d6 c6 thong tin vé nhiét d6. Tuy nhién, kha ning cung cap
thong tin vé nhiét do noéi chung va nhiét 46 bé mat néi riéng cua nhiing trang Web nay
déu bi gidi han & viéc chi thé hién gid tri nhiét do tai cdc tram quan tric riéng 1é vé6i sb
luong rat it, do d6 gay kho khin cho nguoi ding c6 nhu cau tra ctru gia tri nhiét do tai
khu vuc quan tdm. Tan dung kha ning két ndi toan cu cta Internet va thé manh ctia hé
thdng thong tin dia 1y (GIS) trong xir Iy va phan tich dit liéu khong gian. Cling véi sy phat
trién ctia khoa hoc cong nghé, GIS duoc phat trién theo khuynh huéng mang ludi Network
tich hop voi nén tang Web dé xay dung hé théng WebGIS. Ngay nay WebGIS khong chi
mang dén kha ning chia sé thong tin dia Iy mot cach dé dang va tién loi trén moi trudng
Internet ma con cho phép ngudi dung xay dung cac chirc ning GIS chay tryc tuyén trén
nén ting Web nhu hién thi ban d0, truy van dit liéu hay phan tich khong gian nhung khong
can dén cac phan mém chuyén dung [4] nhu ArcMap, ArcGIS Pro, QGIS, .... Mit khac,
cong nghé ma ngudn mé dugce tan dung dé xay dung WebGIS, trong d6 1a GeoServer hd
tro két ndi dir liéu khong gian dia 1y c¢6 sin téi Web nhd st dung chuan mé OGC (Open
Geospatial Consortium) cho phép cong bd, chia sé dit liéu va nhiéu tién ich khac nhu hd
trg nhap xuét dir liéu duéi nhiéu dinh dang (shapefile, GeoJSON, JSON, GeoTiff, ...),
ddng thoi hd trg hién thi style cta dit liéu dia 1y dudi dang Styled Layer Descriptor
(*.SLD) [5,6]. Qua d6 cong nghé ma nguén mé& GeoServer 12 mot sy lva chon tbi uu vira
gitip tiét kiém chi phi vira hiéu qua trong qua trinh thiét ké, xay dung, van hanh va kiém
soat hé thong Web.

Chinh vi thé, bai bao sir dung cong nghé GeoServer dé xay dung WebGIS véi muc
tiéu truc quan sy thay doi nhiét 46 bé mit tai 4 thoi diém 1995, 2004, 2015, 2024 gbp
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phan hd trg cung cip thong tin méi trudng nhiét dd bé mit tai tinh Binh Duong véi chire
nang hién thi céc 16p dir li€u nhiét, tra ciru nhom nhiét d bé mat theo ting khu vuc va
thong ké nhiét d6 bé mit theo timg thoi diém.

2. Phwong phap nghién ciru

Phan tich nhu cau

/\

Thiét ké, thu thap va xtr Thiét ké va xay dung
1y dir liéu nhiét d6 bé mat giao dién WebGIS
Xay dung CSDL Xay dung chirc nang
nhiét d6 bé mat WebGIS

WebGIS thé hién su thay doi nhiét do bé
mat tinh Binh Dwong giai doan 1995-2024

bung

Sai Kiém tra, van hanh Sai

Hinh 1. Quy trinh thuc hién

Bai bao thuc hién xay dung trang WebGIS bang cac cong nghé ma ngudn mé dé
tryc quan hod su thay d6i nhiét d6 bé mat trén dia ban tinh Binh Duong giai doan 1995-
2024, cu thé truc quan hoa dugc thé hién thong qua hinh thirc ban db c6 dic diém mo ta
phan b khong gian nhiét do bé mit qua 4 thoi diém 1995, 2004, 2015, 2024 va ciing nhu
cung cap thong tin nhém gia tri nhiét ¢ bé mat thong qua chiic ning truy van hay hién
thi biéu d6 théng ké. Bén canh do, WebGIS dugc xay dung dudi dang Dashboard nham
tao mot moi truong Web than thién, bao quat giup nguoi dung dé tiép can va st dung.
Can ctr vao nhu ciu do, trang WebGIS duoc xay dung thong qua cac budc co ban trong
50 dd hinh 1.

Trong nghién ctru ndy, sit dung phuong phap thu thap va ké thira dir liéu nhiét do
bé mit tinh Binh Duong qua 4 thoi diém 1995, 2004, 2015, 2024 (Hinh 2) tir két qua tinh
toan chi s6 nhiét d bé mat LST trén kénh héng ngoai nhiét cua anh v¢ tinh Landsat 5,8,9
bang nén tang dién toan dam may Google Earth Engine cua bai bao “Ung dung Google
Earth Engine theo ddi nhiét do bé mit trong qué trinh d6 thi hoa tai tinh Binh Duong giai
doan 1995-2024 ”’[2] va do chinh x4c cua dit liéu dugc danh gia kha cao voi sai s6 RMSE
rat thap [3].

42 Magazine active since 1970


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

Magazine of Geodesy — Cartography Tap chi Tréc dia - Ban do
Vol 11, N° 01 (02/2025), ISSN: 2615-9481 Tap 11, S5 01 (02/2025), ISSN: 2615-9481

BAN DO PHAN BO NHIET DO BE MAT TINH BINH DUONG NAM 1995

BAN DO PHAN BO NHIET DO BE MAT TINH BINH DUONG NAM 2004
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Hinh 2. Ban do n(Ziét do bé mdt tai thoi diém 1995 (a), 2004 (b), 20?5 (c) va 2024 (d)

Trén co s¢ ung dung GEE dé trich xuét gia tri nhiét do bé mait tir anh Landsat [2],
bai bao str dung phwong phap xir Iy dit liéu nham hd tro tryc quan dit liéu nhiét d6 bé mit
nhu tién hanh phan nhoém nhiét theo khoang chia déu 1a 2 do ( tir 23 d6 C dén 41 d6 C)
va déng thoi nghién ctru kha nang cua WebGIS trong viéc thé hién dir li€u nhiét do bé
mat lién tuc trén dién rong, bai bao dat ra cac yéu cau don gian vé cAu trac dir liéu nhiét
d6 bé mat Binh Duong tai 4 thoi diém bao gém cac thong tin vé cac nhom gia tri nhiét do
bé mit va theo ranh gidi hanh chinh cp huyén cing véi dién tich twong Ung cua timg
nhém nhiét duge xir 1y trén phan mém ArcMap (Bang 1).

Bang 1. Cdu triic dir liéu nhiét dp bé mdt

Truong thude tinh | Kiéu dir li¢u Do dai Mo ta
LST range Text 20 Gia trj nhiét do bé mat dugc phan nhém
Huyen Text 50 Huyén/thanh phé chira viing nhiét do bé
mat
DienTich Float 10 Dién tich cua vung nhiét do bé mat

Céc 16p dir liéu nhiét sau khi dugce xu 1y, tién hanh xay dung co s& dir liu trén hé
quan tri co s& dit liéu quan hé ddi twong PostgreSQL c6 kha ning luu trix, quan 1y, cap
nhat, truy van va phan tich dit liéu khong gian nhiét d6 bé mat (Hinh 3). Nho vao PostGIS
1a co s& dir liéu khong gian mé rong duoc tich hop trong PostgreSQL [6] va dugc cai dat
san trén phan mém QGIS cho phép nguoi dung co6 thé két nbi d& dang voi Database dé
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import truc tiép cac 16p dit liéu khong gian dia 1y vao hé quan tri véi tham chiéu khong
gian theo hé toa d6 dia Iy qudc t& (WGS84) véi SRID: 4326 (Spatial Reference Identifier).
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Hinh 3. Dit liéu nhiét @6 bé mat thoi diém 2024 trén PostgreSQOL
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Mt khac, dé hién thi cac 16p dir li¢u nhiét do bé mit vao trang WebGIS can tién
hanh qua trinh Publish dir li¢u khong gian dia 1y tor hé quan tri PostgreSQL sang cong
nghé mi nguoén mé GeoServer nham muc dich két ndi cac 16p dit lidu theo cac chuan mo
nhu Web Map Server (WMS) dé tao ban d6 dudi dang anh va phan hdi cac truy van cua
Web Map Client vé noi dung ban d6 (Hinh 4). Pong thoi hd trg hién thi cac kiéu style
ctua dir liéu dudi dang (*.sld) duoc XUt tir phén mém QGIS.

About & Status

7. Server Status
GeoServer Logs
%3/ Contact Information

€ About GeoServer

Data

Layer Preview
Workspaces
Stores

1 Layers
@ Layer Groups

D Styles

Services
& wwrs
I wes
& wrs
& wms

GeoServer

Logged in as admin. | i Logout

New Layer

Add a new layer

Add layer from | DATN_NhietDoBeMat:DATN_NhietDoBeMat v

You can create a new feature type by manually configuring the attribute names and types. Create new feature type...

On databases you can also create a new feature type by configuring a native SQL statement. Configure new SQL view...
Here is a list of resources contained in the store 'DATN_NhietDoBeMat'. Click on the layer you wish to configure

<< <1 >  >> Results0to0 (out of 0 items) \ Search
Published Layer name Action

4 binhduong_rghuyen Publish again
v binhduong_rgtinh Publish again
v Ist_1995 Publish again
4 Ist_2004 Publish again
v Ist_2015 Publish again
4 Ist_2024 Publish again

<< < 1 >  >> Results0to0 (out of 0 items)

Hinh 4. Cong nghé GeoServer

Song song d6, phuong phap 1ap trinh thiét ké va xay dung giao dién Web duoc bai
bao st dung véi ngdn ngit HTML (Hyper Text Markup Language), CSS (Cascading Style

44
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Sheets), JavaScript két hop thu vién Framework ma ngudn mé Bootstrap gitup dinh hinh
bd cuc va dinh dang mau sic, hinh dang, kich thudc, ... mQt cach nhanh chéng cho cac
thanh phan cia Web. Mot sé cong cu twong tac co ban v6i ban dd nhu phdng to/thu nho,
di chuyén ban db hay bat tit diéu khién cac 16p dit liéu va hién thi ban d6 nén duoc su hd
trg boi thu vién ma ngudén mé Leaflet va céac tién ich Plugins [5]. Bén canh d6, dé hién
thi cac 16p dix liéu chuyén dé, bai bao sir dung ham L. tileLayer.betterWms() va addLayer()
ctia thu vién Leaflet v6i sy hd tro ciia ngdn ngit JavaScript va chuan mé WMS (Web Map
Service) dé dua dir liéu nhiét d6 bé mat (4 thoi diém) da duoc thiét 14p kiéu hién thi tir
GeoServer 1én trén phan ban db ciia Web.

Mit khéc, chirc ning tra ciru, truy van thong tin nhiét do bé mat duoc xay dung boi
cac ham, toan tir cta PostGIS c6 kha nang hd tro xu Iy cac ddi tuong dia 1y [6] két hop
v6i ngdn ngir truy van SQL (Structured Query Language) cho phép tim kiém thudc tinh
theo diéu kién cho trudc nhu xac dinh thoi diém truy van, khu vuc ranh giéi va nhom
nhiét d6 tuong tng duoc thé hién qua so d giai thuat hinh 5. Pong thoi ngon ngir 1ap
trinh PHP (Hypertext Preprocessor) c6 nhiém vu thuc thi cic 1énh truy van, lay di liéu tir
Database, tra két qua tim dugc vé phia Server va hd tro hién thi, cap nhat truc tiép két qua
vao trang Web bang k¥ thuat ATAX (Asynchronous Javascript and XML) — day 1a phuong
thire trao doi dir liéu voi Server ma khong can reload lai toan bo trang Web. Két qua truy
van s& hién thi thong tin nhom nhiét do bé mit theo cac diéu kién da chon va c6 sy két
nbi véi phan dir liéu khong gian gitp xéac dinh vi tri trong khong gian.

Chen théi didm

Chon nhom nhigt 46

XN dinh gia tri
nhom nhigt 9 be mat

Chon dia ban

XMae dinh ranh gidi
hanh chinh cap huyén

Xae dinh 1p di¥ ligs
nhiét 36 be mat

Truy van trrdng thude tinh
nhom nhiét 46

Truy van trromg thude tinh
ranh gidi huyén

Lop dir lidu tai
thivi diém can tra ciu

Két qua truy van

Tén tai di ligu , Kitmea Khéag tén tai dit lisu
Thia mén ditu kidn két qua truy van 1h6a min didu Kiéa

i ligu nhiét 46 bé mit
can tra ciu

g Tao va hién thi Hién thi théng bio diF liéu
Hién thi i liéu khdng gian bang théng tin thugc tinh tra ciw khong tén tai

Két qui tra ciu

Hinh 5. So dé thudt todn chirc nang tra cveu dir liéu nhiét do bé mat
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3. Két qua nghién ctru va thao luin
3.1. Két qud nghién civu

o 3L Két qua xdy dung giao dién va chirc nang hién thi, thong ké dir liéu nhiét dé

bée mat ‘ i v
Trang WebGIS dugc xay dung duoi dang Dashboard bao gom bang di€u khién,

phan ban d6 va phan théng ké hd tro cung cip thong tin nhiét d6 bé mit tai tinh Binh
Duong qua 4 thoi diém duoc minh hoa qua hinh 6,7,8 va 9. Vo1 churc nang hién thj bat
tat cac 16p nhiét theo timg thoi diém cho thay su thay d6i vé phan ving trong khong gian
ctia cic nhom nhiét d6 trén dia ban tinh Binh Duong. Pong thoi chirc ning théng ké duoc
thé hién thong qua céc biéu do, trong do, biéu dd duong mo ta su thay ddi cua gia tri nhiét
d0 thap nhét, trung binh va cao nhat giita cac thoi diém. Biéu d6 banh (Doughnut Chart)
cling dugc su dung dé théng ké dién tich theo cac nhoém nhiét dd qua ting thoi diém, tir
do6 cho théy su gia tang nhiét do bé mit theo thoi gian x4y ra khd manh mé tai Binh
Duong. Cu thé trong giai doan 1995 — 2004 (Hinh 6,7), nhiét do bé mit dao dong tur dudi
25°C dén 37°C, trong d6 cac khu vuc c6 nhiét do hon 31°C chu yéu tap trung tai phia Bic
huyén Bau Bang va Phii Gido v&i tong dién tich vao thoi diém 1995 13 9.546,94ha va ting
1én dén 14.561,27ha vao thoi diém 2004. Nguoc lai, cac khu vuc phia Nam va Tay Bic
huyén Dau Tiéng cling véi phia Tay Nam huyén Bén Cat, Tha Dau Mot va Thuan An ¢
nhiét d thap hon boi gan hd Dau Tiéng va song Sai Gon chay doc theo ranh gidi phia
Tay [2,3].
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Hinh 6. Nhiét @3 bé mdt tinh Binh Dwong tai thoi diém 1995
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Hinh 7. Nhiét d¢ bé mat tinh Binh Duwong tai thoi diém 2004
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Hinh 8. Nhiét d bé mdt tinh Binh Dwong tai thoi diém 2015

Tuy nhién, vao giai doan 2015 — 2024 (Hinh 8,9) xay ra xu hudng gia tang nhiét do
bé mat tir 37°C dén hon 41°C chii yéu phén bé tai cac khu dan cu, khu d6 thi va khu cong
nghiép, khu cong ngh¢ cao. Dién hinh, tai tai phia Bic va bong Bic cua thanh phé Thu
Dau Mot c6 nhiét d6 cao tir 31°C dén 39°C, chiém 62,7% dién tich dia ban ctia thanh phd.
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Su gia tang nhiét d6 tiép dién xay ra hau hét cac huyén khac nhu phia Bic, Pong Bic cla
Thuan An, phia TAy Nam cua Di An, trung tdm cua Tan Uyén, Bén Cat va Bau Bang.
Vao thoi diém 2024, nhiét dd bé mat ngay cang tang cao hon 39°C tai cac khu vuc co
nhiéu khu coéng nghiép nhu thanh phd Bén Cat, huyén Bau Bang va Phu Gido, dong thoi
c¢6 chiéu huéng ngay cang lan rong vé phia Nam giap véi thanh phd H6 Chi Minh, noi
tap trung giao thoa phat trién kinh té ctia cac thanh phd 16n nho nhu Thu Dau Mot, Di
An, Thuin An, Tan Uyén va Bén Cat, n6i bat nhat 1a su xuat hién ctia nhom nhiét do rat
cao 1én dén hon 41°C, trong d6, huyén Bau Bang chiém 64,6% dién tich (205,29ha) cia
nhom nhiét do nay, nhiéu nhét trong tat ca céc huyén va thanh phé trén dia ban tinh [2,3].
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Hinh 9. Nhiét @6 bé mt tinh Binh Duong tai thoi diém 2024
3.1.2. Két qua xdy dwng chitc ndng truy vdn théng tin nhom nhiét dé bé mdt

Ngoai ra, trang WebGIS con c6 churc nang tra ctru dir li¢u nhiét do bé mit theo tirng
thoi diém, theo timg nhoém nhiét d va theo timg huyén khac nhau (hinh 10) giup dé dang
truy van va cung cAp nhanh chong thong tin nhiét d6 bé mit cho ngudi dung. Két qua truy
van duoc thé hién dudi dang bang moé ta thong tin can thiét vé nhom nhiét, khu vuc, dién
tich viing ctia nhiét va dong thoi co sy lién két dir liéu khong gian thong qua viéce tu dong
phoéng to khu vue duoc tim, cho phép xac dinh sy phan b ciing nhu vi tri khu vuc (ving
mau d6) c6 nhom nhiét tir 35 d6 dén 37 d6 C tai thanh phd Bén Cat (minh hoa hinh 11).
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Hinh 11. Két qua tra ciru nhiét do bé mdt

3.2. Thao ludn i ) .

Qua tryc quan hod su thay doi nhi¢t do bé mat giai doan 1995-2024 bang ing dung
WebGIS cho thidy méi trudng nhiét ting c6 xu hudng ngay cang mé rong tai phia Nam
tinh Binh Duong 13 noi giao thoa phat trién kinh té ctia cac ving d6 thi [2]. Mat khac,
chtrc nang tra ctu dir 1i€u nhi¢t do bé mat duoc xay dung cho WebGIS hoat dong ding
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theo so d0 thuat toan hinh 5. Nho vao biéu mau don gian cing nhiing goi ¥ dé hiéu, trang
WebGIS nay c6 thé dugce ngudi dan dia phuong tiép cAn mot cach dé dang nhu st dung
chtrc nang tra ctru dé tim kiém thong tin nhiét do bé mat mong mudn mot cach nhanh
chong. Qua dé, ngudi dung co thé dé dang nam bét vi tri khong gian va dién tich cua timg
nhém nhiét d6 tai tirng khu vuc vao céac thoi diém khac nhau. Tuy nhién, chirc ning van
con han ché khi chwa st dung duoc ham phén tich chong 16p (ST Intersection) trong qué
trinh truy van dit liéu tir PostgreSQL dé x4c dinh dia ban chira nhom nhiét do dan dén bai
béo phai xay dung truong thudc tinh dia ban (huyen) cho 16p dit liéu. Bé tryc quan sinh
dong hon can thu thap va bd sung cac 16p dir ligu nén khac nhu 16p dan cu, do thi, 16p
khu cong nghiép, 16p khong gian xanh, ... dé tir d6 gitp nguoi ding c6 cai nhin tong quan
hon nita vé su thay ddi moi truong nhiét dua trén cac 16p phu bé mat nham hudng dén
muc dich can b::ing hé sinh théi, canh quan d6 thi gop phﬁn cdi thién moi truong xanh
trong bdi canh bién d6i khi hau hién nay.

4. Két luan ,

Tan dung kha nang truy van, phan tich va cing nhu chia s¢ thong tin dir liéu khong
gian dia 1y trén nén tang Web duoc xdy dung bang cong nghé ma ngudén mo, bai bao da
xay dung thanh cong trang WebGIS véi chic ning hién thi cac 16p dir liéu nhiét do bé
mit cho phép truy van thong tin nhiét theo tirng thoi diém, tirg nhom nhiét va timg huyén
tai tinh Binh Duong. Két qua truc quan hoa dir liéu nhiét do bé mat bang viéc ing dung
WebGIS cho thay & méi trudng nhiét co xu hudng gia ting qua mdi nam va nhiét d6 cao
cht yéu phéan bd tap trung & cac khu dé thi, khu céng nghiép ctia cac thanh phd 16n nho
nhu TP Tha Dau Mét, TP Di An, TP Thuén An, TP Tan Uyén hay thi xa Bén Cat va
huyén Bau Bang. Mit khac, giao dién WebGIS dugc thiét ké xdy dung dudi dang
Dashboard di dem lai cai nhin tong quat gitp d& dang tiép can dén da s6 ngudi ding cho
phép tra ctru thong tin nhiét d6 bé mit nham xac dinh vi tri khong gian ciing nhu sy phan
bd cac nhom nhiét. Trang WebGIS nay duoc xem nhu 13 mot cong cu tién ich vira 13 tién
dé gop phan hd tro theo ddi méi truong nhiét néi chung va giam sat quan 1y tai nguyén
thién nhién, moi trudng nodi riéng.

Cam két cua cac tac gia ) i

Tat ca cdc tac gia co tén trong bai bao cam két sy dong thuén va khong c6 xung dot
loi ich trong cong bo khoa hoc tai bai bao nay.

Tai li¢u tham khao i ‘ 7

[4] To Thi Bich Nga, Tran Hoang Dang Khoa, Nguyén Cao Hanh, Pham Viét Hoa, H6 Dinh Duén.
“Nghién ctru tdc dong cua thay do6i 16p phu bé mét dat 1én nhiét d6 beé mat — truong hop dién hinh
cua thanh ph6 Thu Dau M6t tinh Binh Dwong”. Tap chi Khoa hoc — Truwong Dai hoc Sw pham TP
Ho6 Chi Minh. Trang 124-131, 2018. )

[5] T6 Nguyen Nhat Khoi, Nguyén Trong Nhan. “Ung dung Google Earth Engine theo doi nhiét do

b& mat trong qua trinh d6 thi hoa tai tinh Binh Duong giai doan 1995-2024”. Ky yéu hoi thao ing

dung GIS toan quoc nam 2024. Trang 386-380, 2024.

[6] Nguyen Trong Nhan, T6 Nguyen Nhat Khoi, L& Thién Bao. “Lap trinh GIS x4y dung cong cu theo
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