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Abstract 3 

The following paper presents the history of the Climate and Human Health Commission at the 4 

International Society of Biometeorology after more than one decade since its creation. A brief history of 5 

the origins of the human biometeorology is revealed through some of the main research lines and 6 

publications of the founders of the society in this field. Secondly, a brief review of the activities of the 7 

commission in the last ten years is presented, based on the reports that periodically have been submitted 8 

by members of the commission to the society Bulletin. Then, a summary of topics of interest on human 9 

biometeorology and most and frequent research lines are also presented. Thirdly, the need of adapting 10 

human biometeorology contents, methods and techniques to a changing world is articulated according to 11 

some of the new environmental threats in the XXI century. Finally, a list of future actions and research 12 

lines collected through a form from members of the commission is presented to conclude with the 13 

existence of great chance for human biometeorology to play an important role in transforming 14 

biometeorological knowledge into specific services to   improve wellbeing of human beings. 15 
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Introduction  24 

The global concern about the direct and indirect effects of climate change on living organisms (animals, 25 

plants and humans) has put in the political agenda of many countries in the last few decades the need to 26 

make decisions to mitigate these negative impacts and to develop new global sustainable patterns. In this 27 

sense, the study of the interactions between atmospheric processes and human health has become a major 28 

scientific topic at present.  29 
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The study of these interactions is not new at the International Society of Biometeorology (ISB) where 30 

researchers such as S. W. Tromp or F. Sargent were able to anticipate, more than 60 years ago, how 31 

relevant these studies would be nowadays. According to Tromp (1963) “Human biometeorology 32 

comprises the study of the influence of weather and climate on both healthy and diseased man”. In this 33 

sense, “it is one of the great merits of the modern development of the human biometeorology that it 34 

emphasizes the continuous interaction between the internal physiological processes in man and the 35 

perpetually changing weather and climatic conditions in the atmosphere” in contrast to the existing 36 

medical theory of homeostasis introduced by Claude Bernard and Walter Cannon “inclined to consider 37 

the physico-chemical composition and the structure of the human body to be so constant that it is little or 38 

not affected by the meteorological forces in the surrounding atmosphere” 39 

 40 

Fig. 1 Picture of S.W. Tromp 41 

An initial classification of Human Biometeorology was also compiled by Tromp (1963) where attention 42 

was paid to the following topics: 43 

Effect of weather and climate on healthy man (Physiological biometeorology); architecture and town 44 

planning (Urban biometeorology); on social habits of man (Social biometeorology); on diseases and 45 

possible therapy (Pathological biometeorology) being seven general sub-categories defined in this area 46 

(general pathological biometeorology; meteorological pathology; climatological pathology; air pollution 47 

biometeorology; geographical climatopathology; climatotheraphy or therapeutic biometeorology; 48 

pharmacological biometeorology).   49 

This initial sorting was adopted by members of the Int. Society of Biometeorology in July 1957 but it 50 

could be perfectly assumed by human biometeorologists of the XXI century. This brief summary from 51 

Tromp (1963) indicates the clairvoyance of many of the founders of the ISB (Solco, W Tromp, Hans 52 

Ungeheuer and Frederick Sargent) in this subject. Multiple research lines s were indicated such as:  53 

The influence of thermal stresses on a number of components of the electrolyte balance (Tromp, 1963a); 54 

the study of the effect of natural low and high altitude ultraviolet light on the skin and the human body as 55 

a whole; the effects of temperature and humidity on the mucosa of the upper respiratory tract; the possible 56 

effects of “negative or positive ions in the air” on human health based on studies of Prof. Krueger and 57 



 
 

Smith (1958) and Lai et al. (1963); the study of the biological effects of reduced “partial oxygen 58 

pressure” (hypoxic stress) and the effects of high altitude on vitamin C content of the body, on 59 

“thermoregulation efficiency” (Tromp, 1963b); the idea that high altitude climate could affect resistance 60 

against infections (Tromp 1963c); daily weather changes and seasonal changes of “floating particles” 61 

(pollen, spores and home dust) and air pollution was also proposed; the study of fluctuation of the 62 

“electrostatics and electro-magnetic fields” in the atmosphere was opened for consideration for future 63 

studies applied to human beings; the development of “pathological biometeorology” based on statistical 64 

data was also mentioned in order to generate “medical-meteorological forecasting”. Another stated topic 65 

in this review was allergic diseases and particularly asthma, linked to meteorological cooling (Tromp 66 

1962). The study of eye diseases and peptic and duodenal ulcers were considered unexplored territories, 67 

as cancer or arteriosclerotic heart diseases, which were associated to Western countries. Nevertheless, 68 

they were also recommended as research topics to be developed in the future under the biometeorological 69 

approach.  70 

Moreover, it was also planned the study of the effects of weather and climate on normal mental processes 71 

in humans and on mental diseases (Tromp 1959) mainly in relation to schizophrenics and epileptics. In 72 

the domain of pathological biometeorology, M.S. Tromp also incorporated as relevant topics the study of 73 

air-borne infections due to droplet spreading (Nückel 1957) of infective mucus by air currents. 74 

An unexplored field such as “biometeorological pharmacology” was also suggested focusing on the 75 

effects of weather and climate on the toxicity and effect of drugs. The study of indoor environment in 76 

relation to buildings and urban planning was also included in this preliminary catalog of themes, mainly 77 

in tropic and arid regions of the world. Another interesting refereed field was “climatotherapy” or direct 78 

application of biometeorological studies to promote human health through the “therapeutic applications 79 

of observed meteorotropic mechanisms by subjecting the patients to specific meteorological or climatic 80 

conditions”.  81 

Finally, the study of “human typology in relation to meteorotropism” was also anticipated. Many 82 

researchers were focused on this idea (Sheldom 1940), (Seltzer 1940), (Draper and Dupertis, 1939) 83 

(Eysenck 1956), (Theron 1948) but few things were found about the effect of “body build personality 84 

pattern on the physiological processes triggered by weather and climate”. As previously mentioned, 85 



 
 

many of these subjects can be perfectly accepted nowadays by human biometeorologists as topics of their 86 

own interest.  87 

It is essential to say that Climate and Human Health Commission (CHC) is simply trying to continue the 88 

work that the founders of the ISB started more than 60 years ago in the human biometeorology field. 89 

Human biometeorology has experienced a very important transformation (Höppe, 1997), (McGregor 90 

2011) in the last decades based on different emerging topics such as human thermal comfort assessment, 91 

ultraviolet radiation studies and climate and vector borne diseases, among many others. There have been 92 

many new elements and interdisciplinary and transdisciplinary approaches and subjects. 93 

Climate change is one of these new topics (Beggs 2014). Global warming and emerging diseases are a 94 

potential risks for human health.  Globalization processes are also spreading an international awareness of 95 

environmental changes linked to our carbon-based economies that affect human health daily (Tong and 96 

Soskolne 2005). The expansion of carbon-based transport systems has been a major transformation that 97 

has rapidly increased the levels of air pollution in the atmosphere since the Industrial Revolution. 98 

Transport systems have facilitated the dissemination of infectious diseases such as Ebola or avian flu 99 

around the world. Human biometeorology is being asked to deal with extremely complex problems 100 

nowadays.  Technological revolution based on digital devices, The Internet, Big Data, social networking, 101 

spatial data infrastructures, or Artificial Intelligence is offering to human biometeorologists a good 102 

chance to manage the new intricacy of the biometeorological problems (Fdez-Arroyabe and Royé, 2017). 103 

Staying away from this digital transformation will have serious consequences in a few years at all levels 104 

of society, including scientific disciplines such as human biometeorology.   105 

 106 

Climate and human health commission history 107 

The formation of the Climate and Human Health Commission (CHC) was initially proposed by Dr. Pablo 108 

Fernandez de Arroyabe in 2005 at the International Congress on Biometeorology in Garmisch-109 

Partenkirchen (Germany) when Prof. Laurence Kalkstein became President of the ISB. Dr. Pablo 110 

Fernandez de Arroyabe and Francesca De’Donato, turn out to be the first co-chairs of this ISB 111 

Commission in 2006.   112 



 
 

The ISB-CHC is focused on the study of the relationships between atmospheric processes and changes, 113 

and human health. One of the initial purposes of the constitution of the ISB-CHC was to strengthen 114 

professional links among ISB members. A second purpose consisted of creating an international reference 115 

group in the study of the interactions between the atmosphere and human health. The constitution of the 116 

CHC was a also pragmatic reaction to adapt work and activities of human biometeorologists to a new era 117 

of transformations such as those mentioned above. Some general objectives of CHC are: to identify the 118 

existing interactions between physiological and atmospheric processes that lead to human health 119 

disorders; to develop and promote human health related guidelines, tools and warning systems for the 120 

prevention of negative impacts of weather on human health; to discuss scientific research on bio-weather 121 

forecasting and climate services development. The first public presentation of the CHC took place in 122 

2007, November 7th in La Havana, (Fig. 2) at the Cuban Institute of Meteorology (INSMET). The head of 123 

National Institute of Meteorology (INSMET) welcomed to Dr. Pablo Fernández de Arróyabe as chair of 124 

the commission and, being the meeting co-chaired by Dr. Luis Lecha Estela from the Center for 125 

Environmental Research and Services (CESAM) from Villa Clara and Dr. Paulo Ortiz Bultó, Head of the 126 

Climate and Health Research Group at the INSMET.  127 

Fig. 2  Picture at the first CHC public presentation  128 

Few people attended this first meeting but there was a sizeable contribution of ideas sent by mail from 129 

commission members who could not attend physically. Lines of interest for future development in the 130 

CHC were published in the minutes of the meeting such as: the normalization of concepts and methods in 131 

biometeorology and bioclimatology; the climatic characterization of the atmospheric dynamic and 132 

processes; the study of the spatial component in human biometeorology. Some examples of HWS 133 

development were also mentioned in relation to heat and to atmospheric oxygen content change warnings.  134 

It was proposed that the development of  HWS should be based on a cycle formed by four basic stages (a) 135 

design and creation, (b) promotion and use (c) validation and (d) constant assessment in order to improve 136 

the systems. In this sense, several members of CHC have participated in the validation of existing HWS 137 

such as Probiomet in their respective countries. It was planned to create a network of “testers” inside the 138 

CHC to check how applicable a HWS can be in different latitudes.   139 

It was planned the development of a basic digital platform to organize the commission activities. The 140 

need of having a scientific validation of any contents that could be published in it was also stated. At this 141 



 
 

preliminary stage, in November 13th 2007, the CHC list was initially formed by 30 members. A 142 

rudimentary website was set up several months later by the chair of the commission (Figure 3) to 143 

facilitate interactions among CHC members.   144 

Fig. 3 A collage with the images of members from the first website of the CHC 145 

The second meeting took place in September 25th 2008 at Yuri Room in the Funabori Centre in Tokyo 146 

(Japan) during the XVIII International Congress on Biometeorology. The meeting was attended by 15 147 

members. In this meeting, the normalization of concepts in Biometeorology and the need to create a 148 

Glossary was assumed by some people from the ISB Students and New Professional Group (SNP) who 149 

took charge of carrying out this task. The Glossary was finally published several years later (Gosling et al. 150 

2014) and it can be downloaded from the IJB website. The divulgation and improvement of warning 151 

systems related to heat was also an important topic where the Synoptic Climatology Laboratory (SCL), 152 

led by L.S. Kalkstein (2011) has developed different heat warning systems for public health 153 

administrations in different countries and cities around the world. Many of the SCL research team 154 

researchers have been active members of the commission since its creation.  A second example of an 155 

Early Warning System was Pronbiomet, (Lecha et al 2008) . This EWS has been tested by CHC members 156 

in different countries (Cuba, Spain, Croatia, Panama, Brazil and Russia). This collaborative work has 157 

shown to be an interesting mechanism to study biometeorological heterogeneity of human vulnerability to 158 

oxygen horizontal changes.   159 

Fig. 4 Presentation of Pronbiomet warning system in Brasil  160 

The study of spatial variability in Biometeorology was another research line of special interest developed 161 

at an individual level by some members who showed a special interest in the study of the spatial 162 

variability of UV index to relate it to the spatial distribution of skin cancer. The idea of writing common 163 

research proposals among CHC members and searching for common research funding was also proposed 164 

by Prof. Andreas Matzarakis, being this idea something to be considered for the future of the CHC.  165 

Promotion and diffusion of the ISB-CHC in scientific forums and platforms has also been a general 166 

concern for CHC members. Some actions related to this purpose were the edition of a special issue on 167 

Climate Change and Human Health at the Int. Journal of Environmental Research and Public Health 168 

(IJERPH), or the organisation of the 7th Conference of the Expert Committee Biometeorology by the 169 

http://publichealth.med.miami.edu/synoptic-climatology-laboratory/synoptic-lab-research-team
http://www.mdpi.com/journal/ijerph/special_issues/climate-change
http://www.mif.uni-freiburg.de/biomet/bm7


 
 

German Meteorological Society in April 2010 in Freiburg (Figure 5) by the Meteorological Institute of 170 

the Albert-Ludwigs-University Freiburg with the active participation of  Andrea Hug, Christina Koope, 171 

Andreas Matzarakis and Helmut Mayer.  172 

Fig. 5 Experts meeting on Biometeorology 173 

A brief assembly of the CHC took place on December 6th 2011 at ICB in Auckland where it was proposed 174 

as a priority to make more visible CHC activities apart from continuing with the existing strategy. In this 175 

sense, the CHC has been also promoted in different academic, scientific and institutional forums. For 176 

instance,  active participation of CHC members has taken place in different scientific frames such as: the 177 

WCRP Inter-Sectorial Impact Model Inter-comparison Project (ISI-MIP);the Global Cool Cities Alliance, 178 

state EPA groups, and faith based groups, to determine how "cool cities" initiatives might improve heat-179 

health issues within large urban areas; the BIARI Institute on “Climate Change and its Impacts” at Brown 180 

University (2011); the Abdus Salam International Center for Theoretical Physics (ICTP) linked to 181 

UNESCO, in Trieste (Italy) at the Schools on “Modelling Tools and Capacity Building in Climate and 182 

Public Health“ and the “Workshop on Mathematical Models of Climate Variability, Environmental 183 

Change and Infectious Diseases” in 2013; the Climate and Human Health sessions at both the 2013 and 184 

2014 AAG Conference sessions. 185 

The last meeting of the CHC took place in 2014, September 29th in Cleveland, during the XX Congress of 186 

Biometeorology. Many new ideas were put forward and incorporated as future research lines and actions 187 

of the CHC After this meeting. Dr. Adam Kalkstein was incorporated as new co-chair of the commission.  188 

It was remarked the importance of establishing new links with the International Society of Environmental 189 

Epidemiology (ISEE) and other scientific societies related to Biometeorology in order to share cscientific 190 

initiatives. An example of this initiative was the participation of the CHC in the  International Workshop 191 

on “Global change impact on diseases and alien species expansion” held in the African Institute of 192 

Mathematical Science (AIMS) in Cape Town, South Africa, from 2-6 May 2016. This capacity building 193 

action took place under the umbrella of the International Council for Science Union (ICSU) and is a good 194 

example of collaborative work. This event was supported by multiple scientific societies (Figure 6) being 195 

ISB one of them through its Human Health Commission. 196 

 197 



 
 

Fig. 6 Presentation of ISB-CHC at an ICSU Capacity Building activity in South Africa 198 

 199 

The list of scientific societies that supported the Capacity Building Activity were: International Society 200 

for Biometeorology; International Mathematical Union; International Union of Biological Sciences; 201 

International Union of Immunological Societies; International Union of Microbiological Societies; 202 

International Social Science Council; International Council of Industrial and Applied Mathematics; ICSU 203 

Regional Office for Africa; ecoHEALTH from Future Earth; African Institute for Mathematical Sciences; 204 

South African Mathematical Society; DST-NRF Centre of Excellence for Invasion Biology; Mathematics 205 

of Planet Earth. 206 

There was also a general covenant in the last meeting of the society about the need to search for 207 

explanations at a physiological level in order to facilitate the understanding of the links among the 208 

biological, medical and atmospheric sciences. Based on the applicability of this approach to the study of 209 

other living organisms apart from humans, the creation of a new commission on Bio-Physics of 210 

Adaptation and Responses has been created with this aim. 211 

Access to medical datasets was referred as one the great difficulties for members. New sources to access 212 

human health related information were mentioned such as “crowdsourcing”, and some members offered 213 

their available datasets to the members of the commission to carry out new scientific research. Apart from 214 

individual initiatives, the commission  is trying to support the participation of members, especially young 215 

researchers, in the new international committees that are being created at the UN Climate and 216 

Environmental Changes related agencies such as the national committees of WCRP, IGBP, IHDP, 217 

DIVERSITAS, in the new global change research initiative lead by Future-Earth and its associated Global 218 

Research Projects and Knowledge Action Networks.  219 

 220 

Scientific contributions and research lines of CHC 221 

A list of human biometeorology related actions (talks, research projects, publications, participation in 222 

international forums) has been presented in the previous section. Most of the research lines suggested by 223 

the ISB founders in the field of human biometeorology are still open to discussion. Some of them match 224 

perfectly the subjects of today´s human biometeorology. Moreover, new themes have also appeared in the 225 

scientific human biometeorology arena, mainly linked to climate change and global change related issues. 226 



 
 

Some of the most recurrent themes are: bio-weather studies and forecasting and the adaptation to climate 227 

variability and change (Ebi et al. 2009), (Scott et al., 2009) and Early Warning Systems development 228 

(Kalkstein 2008) (Lecha and Delgado 1996) (Fdez-Arroyabe 2015); comfort indices development and 229 

thermoregulation (Fiala et al. 1999, 2001, 2003, 2007), (Jendritzky and Nübler, 1981) (Jendritzky and de 230 

Dear, 2009) (Jendritzky et al. 2012); climate, infectious (Kovats et al. 2005) and non-infectious diseases 231 

and mortality; vector, air and water borne diseases and meteorological factors;  circulatory diseases and 232 

heat impacts; respiratory infections and weather variability; heat and cold waves studies; health related 233 

climate services (Fdez-Arroyabe 2013); other infections and therapies related to climate; climate 234 

perception; biometeorological modeling; mental health and sleep disorders linked to weather and climatic 235 

conditions (Bulbena et al. 2007); climate change and human health (Suminski et al. 2008) (Kalkstein 236 

2011) (WMO-WHO, 2012); vector borne diseases and climate (Njuguna et al. 2009)  (Morin and Comrie 237 

2010) (WHO, 2015) (WHO, 2017); extreme meteorological events as heat waves (Smoyer 1998) (Greene 238 

et al. 2003) and their sanitary consequences (Smoyer et al. 2000) (Sheridan, 2007) (Morabito et al 2012); 239 

deprivation index, welfare and climate (Munir et al 2010); air pollution (Bateson and Schwartz 2004) 240 

(Glinianaia et al 2004) (Dominici et al 2006) (Ren and Tong 2006) (Frei and Gassner 2008) (Li et al. 241 

(2011) (Al-Taiar and Thalib 2014) (Lai 2016); atmospheric circulation patterns and air masses impacts on 242 

health (Sheridan et al.  2000) (Makra et al 2015). Five topics have been considered to elaborate a very 243 

brief summary with some of the main publications on the field of human biometeorology- 244 

Thermal comfort 245 

The study of thermal comfort and heat balance in living organisms is needed to understand the 246 

interactions between human beings and their environment. (Matzarakis et al. 1999) (Matzarakis et al. 247 

2007, 2010) (Mayer and Höppe, 1987) (Mayer, 2008).The links between heat and mortality (Tan et al. 248 

2007) (De’ Donato et al 2008) are recognized as a public health threat since the 2003 heatwaves in 249 

Europe. Heat strokes (Nakai et al. 1999) and heat waves can provoke serious impacts on morbidity and 250 

mortality. Some authors have focused their work on the effect on few degrees of change in air 251 

temperature on human heat balance (Maloney and Forbes 2011). Risk and vulnerability of humans 252 

(Larson 1990) (De’Donato et al. 2008) is analysed through comparative studies that consider 253 

thermoregulation responses to heat (Wijayanto et al. 2011) (Rosenfelder et al. 2016). Among many 254 

factors, birthplace is also considered to understand heat tolerance in some studies (Vigotti et al. 2006). 255 



 
 

Nevertheless, not only heat is associated to thermoregulation process and thermal comfort but also 256 

outdoors conditions in winter time(Mäkinen et al. 2006) and cold-related complaints (Raatikka et al. 257 

2007) (Kantor, 2016)are assessed in many biometeorological studies. 258 

Early warning systems and climate services 259 

The development of heat early warning systems (Kalkstein 2000) (Tan et al. 2003) and some authors to is 260 

a recurrent topic in the CHC studies and it can be considered as one of the first climate services related to 261 

human health. Heat related warning systems have been designed with many different purposes. From 262 

reducing heat related mortality in Hong Kong (Chau et al. 2009), Melbourne (Nicholls et al 2008) or 263 

France (Pascal et al. 2006)  to determine optimal clothing for outdoor winter military activities (Morabito 264 

et al. 2011). The design of biometeorological EWS has been applied not only to heat but to many other 265 

natural phenomena and processes in which atmospheric activity generates risks for human beings, such as 266 

for flash floods (Ardalan et al. 2009). There is an unlimited potential for the development of early 267 

warning systems to improve citizens wellbeing (Fdez-Arroyabe et al. 2017) and to advance the 268 

management of sanitary resources more efficiently. 269 

Air pollution and respiratory diseases 270 

The study of weather impacts on infectious and non-infectious respiratory diseases is a wide and complex 271 

topic (Nastos and Matzarakis, 2006). The microbiological dimension of the problem introduces a higher 272 

complexity when the diseases are produced by air borne microorganisms. This is even more complicated 273 

when air pollution, with its multiple pollutants, is included in the analysis (O’Neill et al. 2005) and it is 274 

linked to mortality. Quantification of air pollution health impacts under a changing climate has multiple 275 

methodological approaches and methods (Sujaritpong et al. 2014).Some studies are more specifically 276 

focused on the revision of the oxidant mechanisms in response to ambient air particles (González-Flecha 277 

2004) while others use air pollution control measures and weather conditions to alert to the outbreak of 278 

asthma cases like Li et al. (2011) during the 2008 Summer Olympic Games in Beijing or in Munich, 279 

Germany (Wanka et al. 2014). Objective weather classifications, chemical air pollutants and airborne 280 

pollen are also considered to explain asthma cases In Szeged, Hungary (Makra et al. 2015). The study of 281 

African dust and its consequences in the number of paediatric asthma accidents (Monteil and Antoine 282 



 
 

2009) and emergency admissions in the Caribbean region and in the island of Trinidad (Gyan et al 2005) 283 

represent examples of the global dimension of the air pollution problem. 284 

Circulatory diseases and weather variability 285 

Circulatory problems are the second cause of death in many developed countries and the rise of life 286 

expectancy will cause a substantial increase in the number of people affected by circulatory problems in 287 

the future. There are some examples of studies that link weather variability to circulatory problems. For 288 

instance, the existence of ischemia and arrhythmia problems undergoing cardiac rehabilitation induced by 289 

weather (Schneider et al. 2008) or the leaps in cardiovascular diseases after a decrease of hard cosmic ray 290 

flux and atmospheric pressure (Styra et al. 2009). Atmospheric pressure has also been connected to 291 

emergency transport events in relation to circulatory systems diseases by Didyk et al (2008). Temperature 292 

has been used as a factor to consider permanent pacemaker implantation in bradyarrhythmias by Liu et al. 293 

(2011). 294 

Sleep and mental disorders 295 

The relationship between weather conditions and psychiatric disorders has been a continuous subject of 296 

speculation. Some studies try to clarify this relationship by focusing on specific conditions such as panic 297 

attacks and anxiety in relation to specific meteorological variables (Bulbena et al. 2007).The barometric 298 

pressure, low precipitation, and lower temperatures have been significantly correlated with good sleep 299 

continuity by Pandey et al. (2005) Seasonal patterns of death from suicide are well documented and have 300 

been attributed to climatic and geographic factors (Dixon and Kalkstein 2009, 2016). Some results 301 

demonstrate that winters with low global radiation may increase the risk of suicide. Long-term variations 302 

in global radiation may also explain the observed increasing or decreasing trend in the suicide rate for the 303 

studied country (Ruuhela et. al 2009). 304 

Other subject 305 

There is an unlimited list of potential subjects to be considered by human biometeorology as a target for 306 

future research. Some topics that have been mentioned by CHC members as topics of great interest for the 307 

future are: influence of climate change on human health; influence of climate and weather conditions on 308 

sport performance (Seltzer 194); epidemiological studies; study of chronic diseases, cardiovascular 309 



 
 

diseases, musculoskeletal diseases; climate and weather impacts on morbidity and mortality; public health 310 

adaptation to climate change; environmental health; plant and fungal ecology in relation to human health 311 

(Damialis et al. 2015); biometeorology and climate change; perceptions of heat warnings; bioclimatic 312 

indices of thermal comfort and impacts of meteorological conditions on human health; urban climate; 313 

biogenic ice nuclei and cloud physics modelling; fungi in atmosphere; synoptic climatology and health; 314 

applied climatology. 315 

Conclusions and future development  316 

In the last decade, CHC has developed individual activities more than actions based on the existence of a 317 

common agenda. Specific contributions are usually reported by each member to the chair of the 318 

commission who include them in the commission reports that are periodically published in the Bulletin of 319 

the ISB. Some groups working on specific topics are very active and, periodically, inform the commission 320 

on their actions and publications. An increase in this participation is important because there are many 321 

more relevant research activities that are carried out by CHC members and they are still unknown. 322 

In this sense, the organization of specific conferences, seminars or workshops on human biometeorology 323 

among members should be considered as a priority for the future of the Commission. Some members 324 

have considered that it is also important to have students/early-career professionals meet established 325 

researchers in order to achieve greater interaction. 326 

Some of the proposed activities by commission members are referred to the need to develop networking 327 

through a shared internet platform and linking researchers working on similar topics. It has been 328 

consistent among members the idea of having an open forum for discussion of ideas and barriers to 329 

research and also on how to facilitate collaboration. The need to create and maintain a technological 330 

infrastructure based on corporative and collaborative work is clear and urgent.  331 

It is also important to participate in more international forums and initiatives in collaboration with other 332 

scientific societies to make the Commission and the ISB more visible. The development of international 333 

capacity building actions is according to the social responsibility of the ISB. It has also been pointed out 334 

the need of developing joint workshops with a focus on low/middle income countries. Many members 335 

consider it to be very important to increase our visibility at international conferences and the scientific 336 

community in general, because many researchers who work actively in climate and health are not aware 337 

of the existence of the ISB-CHC yet. 338 



 
 

It is a perfect time to redefine the concept of human biometeorology under the new umbrella of United 339 

Nations Sustainable Goals and Global Change. Human biometeorology must be open to participate in the 340 

clarification to society of how atmospheric processes are playing an essential role in many global 341 

environmental changes in the social and biophysical ecosystems that affect human health. Modelling of 342 

regional and local impacts of these processes is an important topic to work on. 343 

There is a need to incorporate academics from the public health area in the biometeorological studies and 344 

vice versa. Exchanging knowledge between medical and meteorological sectors is also a need to improve 345 

research on human biometeorology. It is important to generate new links with the World Health 346 

Organisation (WHO) and the World Meteorological Organisation (WMO) in order to solicit easy access 347 

to medical and meteorological data for the ISB-CHC members for future studies. 348 

It has been shown how many of the research topics defined by founders of the ISB have been assumed by 349 

CHC members as their own research lines but there are many unexplored subjects yet. New topics linked 350 

to global warming and climate change and emerging diseases are presented as new challenges for future 351 

studies. The list of themes of human biometeorology is progressively being expanded and the 352 

multidisciplinary, transdisciplinary and interdisciplinary approaches have become normal in the 353 

development of CHC studies. The number of topics will depend on the ability of members to interrelate 354 

knowledge from different disciplines with a specific biometeorological purpose incorporating “citizen’s 355 

science” and co-creation and participatory design philosophy in the new researching actions. 356 

The need for understanding the mechanisms for adaptation to high and low temperatures of human beings 357 

is one of the priorities. It is important to clarify the biophysical mechanisms that explain the interactions 358 

between the atmosphere and biological systems at different temporal and spatial scales in order to allow 359 

the development of early warning systems based on biometeorological forecasting. 360 

The use of spatial information technologies and Information and Communications Technologies (ICTs) 361 

applied to biometeorology are also considered an unavoidable topics for the present and the future. The 362 

geolocation of things and people has been globally socialized through mobile phones and other digital 363 

devices in the last few decades and the spatial component of data has been incorporated in scientific 364 

studies as never before. At the same time, multiple digital devices and portable sensors are able to 365 

monitor biophysical parameters of living organisms at very high temporal resolutions. Human 366 

biometeorology should be open to this digital transformation if it wants to stay at the frontline of science.  367 



 
 

The study of spatial variability and spreading patterns of infectious and non-infectious diseases in relation 368 

to atmospheric conditions is also a relevant topic for the future in order to design high spatial resolution 369 

alert systems considering deterministic and probabilistic biometeorological models.  370 

In this sense, the utility of digital technologies for the study of the interactions between the atmosphere 371 

and human health is undoubtable. The integration of new methods and techniques with traditional ones 372 

can be beneficial and complementary to find new answers and to deliver new services in the field of 373 

human biometeorology. 374 

II has been said already that little is known on the deeper mechanisms involved in the interactions 375 

between many of the physiological processes in human beings and the atmospheric condition surrounding 376 

these impacts. Nevertheless, early warning systems and climate related services based on members´ 377 

studies are being used in favour of human well-being.  This makes CHC activity extremely valuable.  378 

The Influence of climate and weather conditions on sport performance, in particular regarding thermal 379 

comfort, is becoming a very interesting topic to be studied at all levels, from beginners to professional 380 

sportsmen or women. Similarly the development of personalized and automated climate-health warning 381 

systems is a new research lined based on technological development. 382 

The study of impacts of weather conditions on workers based on thermal comfort has also acquired great 383 

relevance among commission members. Weather related risk at working environment is recognised as an 384 

important topic. The importance of taking into account the study of the cost-effects of relationships 385 

between weather and people is essential to define priorities and how to make the resulting information 386 

useful for decision makers and citizens. 387 

Indoor air quality studies are progressively becoming more frequent for biometeorologists in the same 388 

way the study of atmospheric air pollution impacts on human health has been transformed into a global 389 

concern. The study of atmospheric and magnetic electric field impacts on human beings is an old, 390 

unexplored and challenging topic to be considered by human biometeorologists in the future.  391 

In conclusion, human biometeorology must play an important role in transforming biometeorological 392 

knowledge into specific services and polices for individuals and society through the development of 393 

health related climate services.  394 

 395 

 396 
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