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PE®EPAT

Junnomuas pabora 68 crpanun, 12 pucyHkoB, 15 uctrouHukoB, 5 Tadmui, 1
PUIIOKEHHUE.

11O)KAPBI, T'EOBU3YVAIIU3ALINUA, UHTEPAKTHUBHBIE  KAPTAHI,
HUAI'PAMMOBI, BA3bI JIAHHBIX, KIIACTEPU3ALIUA

AKTyaJIbHOCTh HCCIIeIOBaHUsI O0OyCIOBJIeHA HEOOXOAMMOCTHIO  CO3AAHMS
3¢ (HEKTUBHOMN CHUCTEMBI BU3YyAIM3AIIMU M aHAITN3a JaHHBIX O IPUPOIHBIX TTOXKapax JIs
MOHUTOPUHTAa W  ONEpPaTUBHOTO pearupoBaHus. Mcronb3oBaHUE  OTKPBITHIX
CIIyTHUKOBBIX JaHHBIX IO3BOJISIET CBOCBPEMEHHO BBISIBIISITH OYard BO3TOPAHUN H
aHAJIN3UPOBATh UX JUHAMUKY.

[enb pa®oThl — pa3paboTKa MHTEPAKTUBHON BEO-CUCTEMBI ISl OTOOpaXKEHU,
aHaJM3a ¥ YKCIOpTa JAaHHBIX O MOXKapax Ha Tepputopuu Pecrybnuku bemapych.

3agaun paOOoThl: aBTOMATU3UPOBATh TMOJy4YCHUE JaHHBIX M3 BHemHux API,
peann3oBaTh 0TOOpakeHUEe WHGOPMAIMK Ha KapTe C MOAMCPKKOU KiIacTepu3arii 1
TEIUIOBOM KapThl, pa3padoTaTh MOIYJb MOCTPOCHUS IPaPUKOB, BHEAPUTH (DYHKIIMOHA
IKCIIOPTA JIAHHBIX U PUSN-yBETOMIICHHI.

Jist  peanm3anuu  MPOEKTA HWCIOJNB30BAHBI TEXHOJIOTHMH M OMOTHMOTEKH:
JavaScript, PHP, Leaflet [8], Turf.js [9], Highcharts [10], InteractJS [12], SortableJS
[13], OpenSpout [14], Web Push API [15], Service Worker API1 [16], web-push-php
[17].

[lonyyennsie pe3ynaprarbl: pa3paboTaHa BeO-cucTeMa [JIi MOHHUTOPHHIA
MO’KapOB ¢ BOBMOXKHOCTHIO BU3yAIM3AIlNH, AaHAJIN3a CTATUCTUKY 1 DKCTIOPTA TAHHBIX B
nonyJsipHeIx  (hopmarax. Peanu3oBaH MexaHW3M PUSh-yBEIOMJICHHMI O HOBBIX
Bo3ropaHusax. CucremMa o0O€CleyMBaeT BBICOKYIO TMOKOCTb U PACIIUPSEMOCTb IS
WCIIOJIb30BAaHMUSI B 3ajJadaX OMEPAaTUBHOTO MOHUTOPHUHTA TIPUPOIHBIX TOXKAPOB.
Pa3paboranHasi cucremMa MOXET OBITh MCIOJb30BaHA CIy>KOaMU MOHMTOPHHTA
YPE3BBIYANHBIX CUTYaIllMid, SKOJIOTHUYCCKUMHU OpPTaHU3AIUsIMUA W aHATUTUYCCKUMHU
[IEHTpaMu JJIsI OLIEHKH TIOKAPHOW aKTHBHOCTH, aHAIW3a TEHACHIIMN W TOIICPKKH

IIPUHATHUS PELLICHUN.



POD®EPAT

JpiruioMHast pabora 68 craponak, 12 mamtonkaB, 15 kpbiHin, S5 tabmim, 1
MPBIKJIaJIaHHE.

T1TAPKAPEHI, T'EOBU3YVAIIN3ALIUA, IHTOPAKTBIVHBIA ~ KAPThI,
HBIATPAMBI, BA3bBI JJAHBIX, KIIACTAPBI3ALBIA

AKTyalpHaclp  JacliefaBaHHi a0yMoyieHa HeaOXOIHACII0  CTBapd HHA
3(eKThIYHAN CICTAMBI Bizyalli3albli 1 aHami3y AaHbIX a0 MPBIPOJHBIX Makapax IJis
MaHITOPBIHTY 1 anepaTblyHara plaraBaHHs. BbIkapbICTaHHE aIKPBITHIX CATAJIITABBIX
JaHBIX Aa3Bajisie CBOEYacOBa BBIYIIALb arMEH1 Y3rapaHHsy 1 aHaIi3aBalb 1X AbIHAMIKY.

Mbra paboTel —  pacmpaloyka IHTIpakKThIyHalh  B3O-CICTAMBI  JUIs
aJUTFOCTPaBaHHs, aHAMI3y 1 AKCMApTy JaHbIX a0 maxkapax Ha TAPBITOphI PacmyOimiki
benapycs.

3agaubl paboOTHI: ayTaMaThl3aBallb aTpbIMaHHE JaHbIX 3 3HemHix API,
praizaBaib aIIOCTpaBaHHe 1H(apMaIell Ha Kapie 3 TaATPhIMKai KJIacTaphi3allbli i
LEIUIaBOM KapThl, pacipaliaBailb MOIyib NaOyd0BbI rpadikay, ykapaHils (yHKIbITHA
OKCIIAPTY JAHbIX 1 PUSh-anaBsrdsHHSY.

Jlnst paamizaneli MpaeKkTa BBIKAPBICTAHBI TAXHAJOrI 1 010miaTIki: JavaScript,
PHP, Leaflet [8], Turf.js [9], Highcharts [10], Interact)S [12], SortableJS [13],
OpenSpout [14], Web Push API [15], Service Worker API [16], web-push-php [17].

ATppIMaHbIsl BBIHIKI: pacrpaiiaBana B30-CicToMa JUIsl MaHITOPBIHTY Taxkapay 3
MardyeIMacIflo Bi3yaji3allbli, aHaJi3y CTATBICTBIKI 1 3KCHAPTy JAHBIX Yy MamyIspHBIX
dapmarax. PoamizaBanbpl MexaHi3M pPUSh-amaBSUIYIHHAY a0 HOBBIX Y3TapaHHSX.
Cictama 3a0sicrieuBae BBICOKYIO THYTKAacCllb 1 MallblpajdbHACIh ISl BHIKAPHICTAHHS ¥
3aJlayax ameparblyHara MaHITOPBIHTY MPBIPOJHBIX Maxkapay. PacnpanaBanas cictama
MOXKa OBII[b BBIKAphICTaHA CIYXk0aMi MAaHITOPBIHTY HaJ3BbIYAMHBIX CITyallbli,
HKaJIariyHbIMI apraHi3alblAMi 1 aHATITBIYHBIMI LPHTpPaMi JUIS alPHKI HaxapHail

aKTBIYHACII1, aHaJI3y TOHIPHIIBIN 1 TaATPHIMKI MPBIHSIILS PALISHHSY.



ABSTRACT

Diploma thesis: 68 pages, 12 figures, 15 references, 5 tables, 1 appendix.
FIRES, GEOVISUALIZATION, INTERACTIVE MAPS, CHARTS, DATABASES,
CLUSTERING

The relevance of the research is determined by the need to create an effective
system for visualizing and analyzing wildfire data for monitoring and rapid response.
The use of open satellite data enables the timely detection of fire outbreaks and the
analysis of their dynamics.

The aim of the work is to develop an interactive web system for displaying,
analyzing, and exporting wildfire data within the territory of the Republic of Belarus.

The objectives of the work are: to automate data retrieval from external APIs, to
implement information display on a map with clustering and heatmap support, to
develop a chart construction module, and to introduce data export and push notification
functionalities.

The project utilizes modern technologies and libraries, including JavaScript,
PHP, Leaflet [8], Turf.js [9], Highcharts [10], Interact)S [12], SortableJS [13],
OpenSpout [14], Web Push API [15], Service Worker API [16], and web-push-php [17].

The results obtained include the development of a web-based system for wildfire
monitoring with capabilities for visualization, statistical analysis, and data export in
popular formats. A push notification mechanism for newly detected fires has been
implemented. The system provides high flexibility and scalability for operational
wildfire monitoring tasks. It can be utilized by emergency monitoring services,
environmental organizations, and analytical centers for assessing fire activity,

analyzing trends, and supporting decision-making processes.
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