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A little history

• The Hungarian Aerobiological 
Network (HAN) was established in 
1992 by the predecessor institute of 
the National Public Health Center 
now coordinating the network. 

• The HAN has been gradually built up 
from two stations established in the 
capital city to a countrywide 
network including 21 monitoring 
stations. 

• The stations are operated by the 
local government offices according 
to international standards

Monitoring station

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

2
0
1
1

2
0
1
2

2
0
1
3

2
0
1
4

2
0
1
5

2
0
1
6

2
0
1
7

2
0
1
8

2
0
1
9

2
0
2
0

2
0
2
1

Budapest-OKI

Budapest-Svábhegy

Pécs

Debrecen

Győr

Miskolc

Szekszárd

Zalaegerszeg

Békéscsaba

Kecskemét

Szolnok

Nyíregyháza

Veszprém

Salgótarján

Mosdós

Eger

Szeged

Szombathely

Tatabánya

Gyöngyös

Kaposvár (Mosdós)

Székesfehérvár

Baja

Siófok

Füzér

össz 3 7 8 8 10 10 11 12 12 12 13 14 15 19 19 19 18 18 18 19 19 20 19 19 19 20 20 21 21 21



Milestones:

• The first pollen 
report was issued in 
1994, 

• attempts to forecast 
the pollen season 
onset started in 
2010

2010. 34. week, Monday

2010. 34. week Friday

output



Ragweed Pollen Alarm System (R-PAS) – the beginning -2012



The categories and signals for ragweed pollen alert
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• The situation required the differentiation of the high-level category:
The R-PAS contains 9 categories (levels) with 6 alert levels:

By courtesy of Siegfried Jäger
http://www.cabi.org/Uploads/File/CABI%20Switzerland/Ambrosia%20conf

/5%20Clot.pdf



http://www.polleninfo.org/index.php?language=en&nav=&module=state
s&action=first_page&row=&id_parent=60&register=_r3a&typeofpollen=a

mbr

Next step: international extension:
Pannon Biogeographical Region



2008 2014 2019 2020

Exclusion>700m, from 1 km resolution surface modell

Skjøth et al. (2019). 

Steps of the development of  Ragweed pollen alarm system



Patient’s Hayfever Diary (PHD) -2015

• An online webbased service run
by the EAN used in 13 countries
of Europe in 2015

• Users can enter the type of their
symptoms („overall”, 
conjunctival, nasal, bronchial) 
and it’s degree from 0-3

• Overall symptom score ranged
between 0-10

• What is the connection between
the symptoms and the pollen 
exposition

• Relationship between the
ragweed concentration and the
level of different symptoms.
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The estimated threshold levels of the eye symptoms of ragweed pollen allergy
based on the Patients Hayfever Diary for Hungary

10-29 grain/m³ 30-59 grain/m³ 60-89 grain/m³ 90-120 grain/m³

Mild eye symptoms moderate eye symptoms strong symptoms extremely strong symptoms

Only one symptom at one

time

One or two symptoms at

one time

Two or three symptoms at

one time

All symptoms at one time

Mostly eye watering, eye

redness

Eye redness, eye itching, 

eye watering, 

Eye redness, eye itching, 

eye watering, eye foreign

body sensation

All of eye symptoms at one

time

One score on the range of 

discomfort scale.

2 score on the range of 

discomfort scale

2 or three on the range of 

discomfort scale

3 on the range of discomfort

scale
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TEMPERATURE

Warm years: 1994, 2007, 2012
Cold years: 1995, 1996, 2005

Source Hungarian Met. Office

In the latest years the trend of warming is steeper, especially in the last 10 years.
Variabiity is greater, onset of flowering is disturbed by frosty periods. 

National yearly average temperature 1901 - 2020 (based on homogenised, interpolated data)

Yearly mean Linear trend assesssment



PRECIPITATION
Rainy years: 1998, 1999, 2010
Dry years: 2000, 2003, 2011

Precipitation shows a slight, non significant decreasing tendency

National sum of precipitation 1901 - 2020 (based on homogenised, interpolated data)

Source Hungarian Met. Office

Yearly sum Exponential trend assesssment



Blue arrow: cold year
Red: warm year
Green: rainy year
Yellow: dry year
Black: Phyllachora
infection



Blue arrow: cold year
Red: warm year
Green: rainy year
Yellow: dry year



Climate-specific indicators developed under the CEHAPIS project
Pilot-tested indicators are highlighted by yellow colour

INDICATORS Topic Area 

State Exposure Effect on health Action 
Extreme weather 

events   

    

Heat waves  Population exposure to 

heat waves 

Excess mortality due 

to heat waves 

Policy to prevent 

heat-related health 

effects 

 Population exposure to 

actual floods 

 Floods and draughts 

 Population 

vulnerability to floods 

 

Actions to secure 

water supplies 

Air quality     

Ambient air pollution  Urban population 

exposure to ozone 

Cardio-respiratory 

mortality 
 

Flowering of 

allergenic plants 

Exposures to birch, 

alder and grass pollen 

Anti-allergy 

medication sales 
 Airborne pollen 

allergens 

 

 Exposure to ragweed 

pollen 

  

Infectious diseases     

Food-borne diseases   Salmonellosis 

incidence and 

seasonality 

Water-borne diseases   Cryptosporidiosis 

incidence and 

seasonality 

Vector-borne diseases  Lyme borreliosis  

occurrence of vector 

Lyme borreliosis 

incidence 

Actions to prevent 

infectious 

diseases (cross-

cutting) 

 WHO, 2011: Tools for the monitoring of Parma Conference commitments. Report of the meeting 25-26 November 
2010. Available at:  http://www.euro.who.int/data/assets/pdf_file/0019/134380/e94788.pdf

http://www.euro.who.int/__data/assets/pdf_file/0019/134380/e94788.pdf


Ragweed: Population-weighted average ragweed pollen concentration 
(grains/m3) by climatic regions in Hungary, 2007 and 2010

brown: warm, dry 
yellow: moderate warm
green:    moderate cold 
blue: cold and wet 

2007: extreme dry summer 2010: extreme wet summer



Population-weighted proportion of days 
above ragweed threshold concentration 
(%) by statistical regions (NUTS2), 2007, 
2010

Population-weighted proportion of 
days above ragweed threshold 
concentration (%) by climatic 
regions, 2007, 2010

2007: extreme dry summer 2007: extreme dry summer

2010: extreme wet summer2010: extreme wet summer



Population-weighted duration of 
ragweed pollen season (Days) by 
statistical regions (NUTS2) in 
Hungary, 2007, 2010

Population-weighted duration of 
ragweed pollen season (Days) by 
climatic regions in Hungary, 2007, 
2010

2010: extreme wet summer2010: extreme wet summer

2007: extreme dry summer
2007: extreme dry summer



y = 0.0977x + 204.38
R² = 0.0025
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y = -0.7448x + 104.34
R² = 0.1066
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y = 171.04x + 3467.7
R² = 0.4395
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Development of climate-related indicators



Assessment of the predicted impact of climate change on the ragweed pollen season
for the periods of 

2021-2050 and 2071-2100 

Aims: assessment of the changes of pollination season of ragweed for
Hungary, the increase of pollen production in relation of the
increased CO2 emission, for two periods of 2021-2050 and 2071-2100 
using A1B emission scenario based on the RegCM regional climate
model. 

Results: Acc. to the A1B emission scenario, the atmospheric CO2 
concentration will increase from the present 380 ppmv to 700 ppmv
by 2100, 

the related increase of surface temperature will be 2.8ºC by the end of 
the 21st century. 

Egészségtudomány - Volume LVI. No 3. 2012.- http://egeszsegtudomany.higienikus.hu

http://egeszsegtudomany.higienikus.hu/LVI_2.html


• The yearly mean pollen load will reach 6950 grains/m3 meaning an increase

of 28% in the period of 2021-2050. 

• In the period of 2070-2100, the yearly mean pollen load will be 10470 

grains/m3 meaning a 92% increase.

• Besides the increase of daily maximum concentration, the increase of the

number of days with pollen concentration>10 grains/m3 is also predicted



Shape of pollen season modified by the increase of temperature and CO2

emission for the reference and future periods



SPATIAL DISTIBUTION OF PREVALENCE OF DIAGNOSTED ALLERGY 2021

Source: Questionnaire survey, NPHC, 2021

Rate of diagnosed allergy
by counties (NUTS3)

Rate of diagnosed allergy
by regions (NUTS2)



RATE OF DIAGNOSED RAGWEED ALLERGY WITHIN THE ALLERGENIC PATIENTS

2021
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Prevalence of ragweed pollen allergy in the total population: 17%

Rate of diagnosed ragweed
allergy by regions (NUTS2)

Rate of diagnosed ragweed allergy by age
groups (blue=yes, green=no)



Thank you very much for your
attention!

szigeti.tamas@nnk.gov. hu
paldy.anna@nnk.gov.hu


