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MO"'IVCI"'IOn. Climate of Hungary — Information and Data
» Climate reports
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Digital Climate Atlas

Féoldal / Magyarorszag éghajlata, informaciok, adatok / Magyarorszag Digitalis Eghajlat

Magyarorszag Digitalis Eghajlati Atlasza

......

https://eghajlat.met.hu/atlasz/

Climate

Observations Projections



Digital Climate Atlas of Hungary - historical
climate data

Based primarily on the HungaroMet
observation network

Homogenized using MASH
Gridded using MISH

Spatial resolution: approximately ~T1km
(previously ~10km), for soil moisture: ~5
km)

 Sunshine duration: satellite-based
EUMETSAT CM SAF dO'I‘O (lCDR/SARAH_Q) 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

« Soil moisture: bucket modell,
observation-based estimates for the
upper 1 m of soil; plant-available water
(%)

JHungaroMet




The creation of representative
climatological database with MASH and
MISH software:

https://www.met.hu/en/rolunk/rendezvenyek/homogenization and interpolati
on/sotftware/

MASHv3.03
(Multiple Analysis of Series for Homogenization; Szentimrey, T.)

For temporal representativity ](hqmo enization, quality control and
missing value completion of station data series)

MISHv1.03

g\/\e,’reorologicol Interpolation based on Surface Homogenized Data
asis; Szentimrey, T. and Bihari, Z.)

For spaftial representaftivity (inferpolation of homogenized data series)
@Hungorol\/let



INTERPOLATION SOFTWARE: MISHV1.03

1. The modeling subsystem for statistical (local and stochastic) climate
parameters:

« based on long homogenized data series and supplementary deterministic
model variables (height, topography, distance from the sea etc.)

- additive (e.g. temperature) or multiplicative (e.g. precipitation) model

* the modeling procedure must be executed only once before the
interpolation applications

 high resolution grid (e.g. 0.5'x0.5)

2. The interpolation subsystem:

« Application of the modeled parameters 1o interpolate of the
meteorological elements to any point of the grid

« Use of background information (e.g. satellite, radar, forecast data)

« data series gap-filling (missing value interpolation for daily or monthly
station data)



Digital Climate Atlas of Hungary - future
climate projections o, tocend o

1200

RCP8.5

6

1000

RCM Resolution period scenario

800

RCP6.0
ALADIN-
_ 600
1. Climate 10 km 19712100 RCP4.5 . 222’2
ALAD'N_ | | | | | | | | | .
2. Climate 10 km 1971-2100 RCP8.5 2000 2020 2040 2060 2080 2100

3. REMO 10 km 1971-2100 RCP4.5
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Projection uncertainty

Models: ALADIN-Climate + REMO
Scenarios: RCP4.5 + RCP8.5

— 4 model-scenario combinations

— Uncertainty shown as min-max range




Digital Climate Atlas - Summary of Key
Features of the climate data

Observations Projections
« Data series period: temperature, » Reference: 1971-2000; for global
precipitation, radiation, wind, relative radiation and wind speed:"2001-

humidity, air pressure, 1901-2024; 020. . .
* Data series: 38—yecr movin

- for global radiation, wind speed and  gverages for 2021-2100, shifted
wind gusts: 2001-2024; for sunshine annudlly;

duration: 1986-2024. - Graphs: yearly values indicate the

. Map periods: 1961=1990, 1971-2000 'S\g gi‘;rr.ggfosfgn?'yzo'].periTOd
and 1991-2020; for global radiation, ° 100S. Qra GInadie
wind speed, wind gusts and sunshine rz%f7e]r§£w]coeo.per|ods 20412070 ana

duration: 2001-2020, soil moisture :
'  Update: depending on new
1991-2020 re%ec:rch res%l’rs J

« Update: annually



Climate indicators: most also available for future
projections

Variable Temporal Resolution Variable Temporal Resolution
Mean Temperature Monthly, seasonal, annual Precipitation Total Monthly, seasonal, annual
Maximum Temperature Monthly, seasonal, annual Days with Precipitation 21 mm Annual
Minimum Temperature Monthly, seasonal, annual Days with Precipitation 210 mm Annual
Number of Frost Days Annual Days with Precipitation 220 mm Annual
Number of Ice Days Annual Longest Dry Spell Annual
Number of Summer Days Annual Mean Relative Humidity Monthly, seasonal, annual
Number of Hot Days Annual Sea-Level Pressure Monthly, seasonal, annual
Number of Very Hot Days Annual Global Radiation Monthly, seasonal, annual
Number of Tropical Nights Annual Sunshine Duration Monthly, seasonal, annual
Number of Heatwave Days Annual Mean Wind Speed Monthly, seasonal, annual
Number of Severe Heatwave Days Annual Maximum Wind Gust Monthly, seasonal, annual
Date of First Frost Annual Days with Wind Gusts 210 m/s Annual
Date of Last Frost Annual Days with Wind Gusts 215 m/s Annual
Length of Frost-Free Period Annual Days with Wind Gusts 220 m/s Annual
Start of Growing Season Annual Late-Winter Soil Moisture Annual
End of Growing Season Annual Late-Summer Soil Moisture Annual
Length of Growing Season Annual Days with Soil Moisture <40% Annual
Days with Soil Moisture 60-20% Annudl
Climate Zones Annual

@ HungaroMet



Maps, records, long-term time series on graphs at
national and county leve
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Table of records from 1901
The table below shows the 10 highest and lowest area average values derived from the measured
data from 1901.

Rank

Minimum

7.56

3

Year of minimum Maximum Year of maximum
1940 12.94 2024

=
1956 1225 2023
1933 12.09 2019
1980 11.97 2018 ¢
1941 11.86 2022 4

Elemek szama oldalanként: 5 +  1-5/10 < >

v Pyp— . - TESTat



Maps, records, long-term time series, annauval cycle
on graphs at national and county level
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Couniry maps, records, long-term fime series, annaual cycle on
graphs at national and county level - future climate projection
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Couniry maps, records, long-term fime series, annaual cycle on
graphs at national and county level - future climate projection

Indicator Annual/period/month Year period
N g
Mean temperature v year 2041 - 2070 i MIN (Jacl ©) Backtohome WS
Selected map ’ Layer
Region v Actual value: 0.00 °C Q) Y .
Mean temperature - change - year - 2041-2070 opacity
: { "4 / > x kra " SFET L AP Atiabab o> POUROTPOCRIE
>4 ot 2% \ " % Cesko 147 - Lkraf krof~ . 4 matopolskie o
Wiurzburg | (‘ g , T Pliéh 2 o T B'&'::? | a Przemysl
/ Erlangen K ; y : 2 0 | o Krosno y
¢ 'z K 1 A Plzensky ™ . £ Olomaucs ~ i = f‘. Nowy Sacz ,\r
— o i O kraf ; 3 Y (KN / }.»f % &
Nurnberg- o p 2 Krajf,Vysotina-__ : 4 A /j. e . :\/’ \.'-r"\.\(\ \)
B e Al | o L = \? e Ry X ]
g E = ! \ o = £ Jifomorovsky: Zlinsky kraf" g Z‘|Ima» L Zilinsky kraj <
let.,,_ il - £ ,u!v;r esky. e . 4 A v ’
1oy s il 7 3 v
N \l‘\—\ / S ol et TrencianskysSSy 5 \ - .
3 b ¥ ) P ey kea) Bansk S
J S T ¥ 3, ) Vi 4 ch Bystrica \ |
= 5 ~ L% N -
tritemberg s Ingolstadt == 3 } Peon§ J' r- Slovensko YXIOPoA |
utlingen < ! WSy N ] z B 3oxapnamcsid
# Ulm= ok | | ) a | obnacme
A4 8.5 | / > 7 = Ll Trnavsky ks
Augsburg / s\ e g : i L g Nt P |
\ O - = Lmz - {" Niederosterreich .Wé)en ) 2 kraf !\,.r',rm\.t.} {
a / 5 S Kraj
¢ =0 ¢ Oberosterreich, / ~ e : |
13 “——Miinchen K J ‘\‘
‘ Salzburgi~
[ | s Niyhe R\ \Osterreich
T R ® o J
=2 e EN 1L___/' v S:vl‘gpu.';:
St. Gallen/” o | i & |
o % Tiro/~%Innsbruck Steiarmork & . |
Li‘e,chf)enstein : ; ) Salaj
S % S, A e Z _Graz Bihor
Sraubiinden/ gl \ y Karnten g i Belus
Grischun/ - % B o ¥ Maribor
) —— Klagenfurt ]
Gtigioni Trentino- ) R e P /‘/
. O e ’ Alto'Adige/ N
Sugtirol L e oo Arad
o i Varazd
/ ‘ém._”? - Brad

Trento
) ®

Mo olecco i {

tio|  Lombordia /
lilanoy - Brescia— | ML _
A Lodi / Verona
/ .0 f /
Margn?va { ; \
Révigo | L
upanij
§ [ Ferrara } \\ gy
) | /
2FMa 40 dena - / \

~ ~ — ~ -

- = -
10 Er-27-R 01605, 178152 2] 2535 45 8N

Slovenija  Celje

Primorsko-
goranska
Zupanija

] Arad
e

-

Kukuhga

13
€ o
Combop

Timisoara—.
— “Timis . ©Lugoj

e
baran,

Zupdnija

.Si;.ak 3

\Karlovac
30 :

BojeoduHa o 3persaHni o Caransebes

rlovacka Petrog

Sisacko-mos, Resita
Zupanijatl Zupan = . o ¢
5 ) » e 'élav‘ansl;; > Hoeu.Cap Bptyau{ Caras:Severin
i Prijedor “Brod < ~—Cpemcka <
o Brgko o 9,\,.‘\ MiTpoBMuUa) naH:‘EBO Gorp
¢ oBihat “~Doboj 0 ; ¢ B <
Lié > a ) °f o
k/(:ka sen‘/__:k‘:v\\ <0 Bijeljina. Wa6al Beorpqn ; 3 Drobeta- * Motru_
2upanija ) Tuzla ; Cmepepeeo NS RTUINUAS ehedin
- o ) ‘\/Severm\- %
o g JNozHurua <



Key features and plans

* The system uses static, pre-calculated data
 Maps cannot be downloaded at present, screenshots can be taken
* Tables and charts can be downloaded/exported

 We plan to make the maps available as map imagery via a WMTS
service

 We also plan to expand the functionality of the English-language
version

* The developer is Telekom

» Sector specific service: Health, Energy Sector, Tourism, Risk
Management, Transportation, Agriculture, Engineering Design, Water
Management
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Thank you for your
attention!

contact: klimainfo@met.hu
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