OTBOpeHa Mpexca 3a HaOJIIOmeHHe Ha OKOJIHATA
cpema: apXHTEKTypa H OPTaHH3AIHA HA OTBOPEHA
MpeKa 3a MOHHTOPHHT Ha OKOJIHATA cpema
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ChIObpPXHaAHMIE

 BeBenmeHue (MSCJIETOBATEJICKH OPraHU3alluU U I'DAK IAHCKA HAYKA,)

» ADXUTEKTYpa Ha MpexaTa (0T CEHSOPH X HHPPACTPYKTYPAa IO OTBOPEHU TAHHH)
 OT maHHU K'bM IIOJIUTUKU

» CEeH30pH U XapIoyep

* IIpuMepHU USMEPBAHUA

* BpBb3Ka C KOJIETH ¥ OpPraHU3aAlILN

e 38 HaC



BBBeneHue

HsciiemoBaTEJICKHY OPTraHU3aIIuU U I'PaE IaAHCKA HAYKA,

 HUT'TT, BAH e 'paxgmaHCcKHu oprarusanuu (HIIO)
* UE, HAO Poxen, BAH e Muiay IIepHUK

» UUAE, BEO MycaJia, BAH e Mumray JTUMUTPOBIPA,

e Uneakoucyyut OOIL  BB3Imyx 3a 3opaBe

e Yuernu (CY, TY I'abpoBo, HBY, BAH...) e 3a PasmeTaHMIIa C JIEOOOB

e HUMX e StringMeteo



HapTa Ha IOKPUTHETO
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KoHIIemIIua Ha MpexaTa,

HMHTEepHET Ha HEIIaTa

HU3MEPBaHE

| —

CEeH30p
CEHSO0pHA, I'PYIIa,
HSMEPBaTEJICH ype

KOMYHUKAIIUA

RS 232/485
Modbus
SDI-12

E€JIEKTPOHUKA

Microcontroller
Raspberry PI

TpaHcdhED

ﬁ

Wireless
Ethernet
LoRa
Mobile

IT mapacTPyKTyPa
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——

—

CBhXpaHEHUEe
06paboTKa,
BUSYaJIUSAITHAA



ADPXUTEKTYypPa Ha MpPexaTa,

CeH3O0pHa Mpexa,




ADPXUTEKTYypPa Ha MpPexaTa,
HMudopMarmoHHa THPPACTPYKTYPA

PostgreSQL

SensorThings API | SensorThings API

HTTP I _ﬂq) API I I 1 ER oSeSrv_e!: = . '

CEH30DpU amaIITepu gateway IOCTBII IO TaHHU
‘ | SensorThings API

= &

Meta DB Management App




ADXUTEKTYPA Ha MPEXATS,

OTBOpeHI/I U MalllMHHO YETHU MU DaHHHA

PUBLIC
DOMAIN

FAIR

Orxpusaemu (findable)

JTaHHUTE U METaIaHHUTE Ce aCOIIMMPAT K'bM YHUKAJIECH
rJi06aJieH OeHTU(MOHUKATOD; HHIEKCHUPAT Ce, TaKa Ie Ia,
MO¥€e IIa Ce IIPaBU T'bPCEHE B TAX.

DocThnuu (accessible)

JTaHHUTE M METaIaHHUTE MOTaT I CEe U3BJIMUIAT II0
TEeXHUA UOEHTUDUKATOD UYPes CTAHIAPTEH, OTBOPEH 1
YHUBEPCAJIHO IIPHUJIOKUM ITDOTOKOJL.

OnepaTuBHO chbBMecTHMH (interoperable)

JTaHHUTE U METaIaHHUTE Ce OIIMCBAT UPes CTAHIaPTEH,
IOOCTBIIEH, CIIONEJIEH U IIMPOKO IIPUIIOKUM €3UK 38
IIpeICTaBAHE Ha SHAHUA

IIInpoKoCIEeKTHEPHA yrmoTpeba (reusable)

JTaHHUTE M MET,IaHHUTE



HomoBe (mysayH)

230 B cTpaHaTa ¥ IyHOMHA,

MS860%7
Temperature
Pressure
Humidity

HPMA115S0-XXX
PM 2.5
PM 10

SBM-20
Beta/Gamma,




HomoBe (IaHHN)

— Temperature Temperature measured in Kuklen at 308 m asl
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— Temperature difference
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https://meter.ac/gs/nodes/NOG8/tdiff. html



Homose:: IIppyMepPHU USMEPBaAHUA
BynkausT XyHra ToHra (15 agyapu 2022 I.)

The plume quickly ...before reaching well A loss of buoyancy at
shoots through the into the mesosphere. this altitude causes the
* stratosphere... I - peak to collapse.

The plume expands Atmospheric layers
& within the stratosphere. become visible.




Honose:: IIpMepHH USMEPBAHUA
Bynkau®sT XyHra ToHra (15 Aaxyapu 2022 1.)

Pressure [hPa]
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Homose:: IIppyMepPHU USMEPBaAHUA
ITomxapu B Cepoua (18 aBryct 2026 1.)

Layer
[ Pm25 v

> —

18 Aug, 16:00 (19/49)

Show interpolated surface

[ Show contour lines

@ Good 0-5 pg/m?®

© Fair 5-15 ug/m?*

@ Moderate  15-50 pg/m?*
@ Poor 50-90 pg/m?®
@ Very poor  90-140 pg/m?®
@ Extremely poor >140 pug/m?*
EU Air Quality Index (24h mean)

7o ol L.

https://youtu.be/VOqQKiBaB6M



BusyaJiusaiiud (Imy.meter.ac)

METER.AC Map Table Cameras

Network NIMH | Earthquakes ‘ Radiation }

Right now
133 of 227 nodes reporting right now

HOTTEST COLDEST HIGHEST PM2.5 HIGHEST RADIATION

Elena Plana_Earth_Station Sarnegor Medeni_polyani

41°C 13.9°C 94 ug/m? 1000 CPM
Long-term trend

Average daily low/high — pick a station, region, or the whole network.

Temperature VI [ Plovdiv_Centre v 1mo  3mo 6mo 12mo All-time

Daily low (avg)
Augep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

Hover a day for its value
GEENN 0 ]
-5.6 °C 26.6 °C

Daily high (avg)
Augep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec Jan Feb Mar Apr May Jun Jul

Hover a day for its value
[ ]
27°C 42.8°C

https://my.meter.ac



BusyaJiusaiud (my.meter.ac)

METER.AC
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Overview

Cameras

Table

Map

Radiation

Earthquakes

NIMH

Network

NIMH weather stations
Distribution across all 44 official Bulgarian met-institute stations for the selected window.
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Network

Regional earthquakes

Distribution by region for the selected window.
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MeTeopOoJIOTHUYHHM HaOJIIO IEeHU S
AtmiapaTtypa

KIPP &
ZONEN

¥ Hukseflux

Thermal Sensors

m|

JL s,

Road & Runway Agricultural Surface Water

. Renewable Ene Flood warnin Groundwater Water Quali
Climatology oy Weather Meteorology Quantity 9 Quality
nsors for p e Informing key decisions Reliable detection of snow, Precision farming, Water level, flow and Water level and Short and long-term Spot checking and
weather forecast for solar and wind research, ice and water layers to keep smart agriculture, precipitation monitoring precipitation monitoring, water level monitoring long-term continuous
and long-te resource and roads and airports safe plant disease monitoring with remote communicati- d data solutions monitoring
climatological re: performance monitoring on and data solutions
T —

Meteorology &




MeTeopOoJIOTHUYHHM HaOJIIO IEeHU S

HHcTaJ1aIiuu

V3K MapmIiia CeMKOBO TY I'abpoBo HPI'P Ca,moBO



IIprMEepHHM M3MEPBaAHUA
HAO Poxen (UV A)
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https://meter.ac/gs/earth/E11/history.html



IIprMEepHHM M3MEPBaAHUA
HAO PoxeH (CHexHa IIOKPUBKA, Ce30H 2024/2025)
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IIpuMEePHU USMEPBAHUA

HAOQO PoxieH (THUIIOBE BaJIEHKHN )

March 2024
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IIpuMEePHU USMEPBAHUA

c. CepHerop (BaJieH), 0o1r. BpesoBo
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C 6araromapuOoCcTH K'BM Dieter Knau, OTT HydroMet



MOHUTOPHHI Ha PAIOH

B rmouBeH ras ¥ MMHEPAJIHHY BOIH

Jan 2023 Apr 2023 Jul 2023 Oct 2023 Jan 2024 Apr 2024 Jul 2024 Oct 2024 Jan 2025

Time [UTC]

Background radiation

CBbC CHIOEHCTBHUETO Ha BacerHOBa TUPEKIINA "F3TOUHOBEJIOMOPCKH PafoH"



KAB (SkySpec 2D, I1J10BIUB)

Solar spectrum

SkySpec 1D/2D

SkySpec Compact
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IrmaaMuka Ha NOL 1 HCHO, I1s10BIOIHUB
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ATpPOMETEOPOJIOTHYHHY USMEPBAHUA




MoHuTOopuHI B ropute (MAT")
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MoHuTOopuHI B ropute (MAT")
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MOHHATOPHHI UYPES OHJIAMH KaMEPH

Plovdiv

20EHO] 27 07ee

69%RH 33ug/m3 21CPM Sofia N43




Altitude AGL (km)

YuacTtre B Mmpexu (EUMETNET)

PLOVDIV_UNI,BULGARIA - 2025/10/31

Attenuated Backscatter Signal
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IIoomkpera Ha BHbHIITHY UHUITHAA THUBH

L3
B].ltz Ortung Station City Comment Country Regions Status Last signal Total Valid Involved Used Closest Farthest

€ 2490 Sarnegor, Sredna Gora Mount. » https://meter.ac Bulgaria Europe 1 Running 2025-03-16 06:34 229 123 50 32 299 km 1996 km
© 2490 Sarnegor, Sredna Gora Mount. » https://meter.ac Bulgaria Europe 2 Running 2025-03-16 06:34 229 123 59 43 299 km 1997 km
€ 2490 Sarnegor, Sredna Gora Mount. » https://meter.ac Bulgaria Europe 3 Running 2025-03-16 06:34 229 123 57 41 299 km 1997 km
© 2497 Sadovo » https://meter.ac Bulgaria Europe 1 Idle 2025-03-16 05:57 34 20 6 5 395km 477 km
€ 2497 Sadovo » https://meter.ac Bulgaria Europe 2 Idle 2025-03-16 05:57 34 20 8 7 346km 477 km
© 2497 Sadovo » https://meter.ac Bulgaria Europe 3 Idle 2025-03-16 05:57 34 20 7 6 346 km 477 km
© 2608 Rozhen NAO, Rhodope Mount. » https://meter.ac Bulgaria Europe 1 Running 2025-03-16 06:34 320 177 58 35 360km 1969 km
© 2608 Rozhen NAO, Rhodope Mount. » https://meter.ac Bulgaria Europe 2 Running 2025-03-16 06:34 320 177 66 48 360km 1970 km
2608 Rozhen NAO, Rhodope Mount. » https://meter.ac Bulgaria Europe 3 Running 2025-03-16 06:34 320 177 63 45 360km 1970 km
© 2429 Moussala peak BEO-Moussala  Bulgaria Europe 1 Running 2025-03-16 06:04 62 28 15 14 84km 278km
© 2429 Moussala peak BEO-Moussala  Bulgaria Europe 2 Running 2025-03-16 06:04 62 28 5 4 278km 356 km
© 2429 Moussala peak BEO-Moussala  Bulgaria Europe 3 Running 2025-03-16 06:04 62 28 5 4 278km 356 km
© 867 G.Lozen Bulgaria Europe 1 Running 2025-03-16 06:34 4308 2210 49 18 223 km 3570 km
© 867 G.Lozen Bulgaria Asia1  Running 2025-03-16 06:34 4308 2210 21 17 226 km 1839 km
© 867 G.Lozen Bulgaria Europe 2 Running 2025-03-16 06:34 4308 2210 45 14 223 km 10459 km
© 867 G.Lozen Bulgaria Europe 3 Running 2025-03-16 06:34 4308 2210 45 15 223 km 10459 km
© 2757 Ogoya Bulgaria Europe 1 Running 2025-03-16 06:34 60 49 18 15 194km 381 km
© 2757 Ogoya Bulgaria Africa 1 Running 2025-03-16 06:34 60 49 7 11543 km 2773 km
© 2757 Ogoya Bulgaria Europe 2 Running 2025-03-16 06:34 60 49 20 17 199km 380 km
© 2757 Ogoya Bulgaria Europe 3 Running 2025-03-16 06:34 60 49 19 16 199km 380 km
€ 2776 Plana Bulgaria Europe 1 Running 2025-03-16 06:34 359 198 52 33 232km 1872 km
© 2776 Plana Bulgaria Asia1  Running 2025-03-16 06:34 359 198 18 13 233km 1779 km
€ 2776 Plana Bulgaria Japan 1 Running 2025-03-16 06:34 359 198 7 4 402 km 3800 km
© 2776 Plana Bulgaria Europe 2 Running 2025-03-16 06:34 359 198 56 42 232km 1873 km
€ 2776 Plana Bulgaria Europe 3 Running 2025-03-16 06:34 359 198 55 41 232km 1873 km
@ 2776 Plana Bulgaria Japan 2 Running 2025-03-16 06:34 359 198 4 3 650 km 2855 km
WWW.blitZOI’tUIlg.OI’g e

www.lightningmaps.org
https://youtu.be/PrIAn445uM https://www.blitzortung.org/en/station_list.php




3a mHuImaTuBaTa, METER.AC

OcHoOBaTeJIHTE

ToMaKkHHH Ha o6opymBaHe
JIOKAIIUA
saxXpaHBaHe
HHTEPHET
CTOIIAHMCBaHE
HOLIPBEEA,

’ BJIHSKH CBETPYOHHIIH H OPTaHH3SAIHH

PHHAHCHPAHE
JINYHU TaPEHUA U TPY L,
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Ouze 6JIaromapHOCTH K'BIM:

AnToH PamocsiaBoB, Backo Huxosios,'eopru CT. I'eoprues,
JuMuTep IuMUTPOB, UBaH IITUHKOB, UBaH YaJI'bKOB,
JIromvua TarkoB, Mapus TuMUTPOB, MujieH Henesrues,
Huxoisanx Muoes, IleTsp CTedaHoB, IleTa TpudoHOBA,
Pymen Panes, YaBmap Jleres, FOamaH I101I0B,...



Yeounapu Ha METER.AC

Exploring the Atmosphere 3 | 005
Xpucro Unnmicky, IIpOrHOSMpaHe Ha KOHBEKTHBHHU IIPOIIECH: 38 SHAUMMOCTTA, Ha, aHCAMOJIOBHUA IIOIXOI IIPK YUCJIEHOTO MOTEIUPAHE 1
ACHUMMUJIAIINATS, Ha TaHHKT

Exploring the Atmosphere 2 | 004
BajsierTrH CMeOoHOB, Jlasepy B aTMOCHEPHUTE USCJIIEIBAHUA

Exploring the Atmosphere | 003
WBaH KocTanuHOoB, Irdepennnaata OnTmasa A6copbirrorHa CriekTpockonusa (IOAC) sa DUCTAHIIMOHHO U3CJIeIBaHE Ha aTMocdepara,

New Challenges and Solutions | 002
Japudg BaanukoBa, Booopon ¥ BOODOPOIHA UKOHOMUKS,
ITrMuTEP MBaHOB, I'TI00aJIHN IIPETUSBUKATEJICTBS, - JIOKAJIHM OTTOBOPH. IIPOTHOSHUTE 32 BPEMETO M KJIMMATAS, — KaK I8 CTAHAT II0-T00DPH 1
KaK MOMEM I3 yIaCTBaMe B TAXHOTO YCBBBPIIEHCTBAHE
MapuH IUMUATPOB, Y HUBEPCAJIHU METEOPOJIOTUYUYECKH CTAHIIMY NJIX OTOEJIHU CEH30PH: CPABHEHME U IPENCTABAHE Ha PEAJIUSUPAHU IIPOEKTH
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