
Observing London:  
Weather data needed 

for London to thrive 

LCCP, Met Office, Lloyd’s 

Sue Grimmond 
University of Reading 

 

C.S.Grimmond@reading.ac.uk 

29 March 2019 
Update from 2013 

 



Recommendations 

• For a London Climate Data Portal 

 

• To improve quality of the currently collected data 

 

• To evaluate data gaps 

 

• To ensure continuity of stations 

 

• For new observations 
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see Report p79- 80  



Report includes survey of: 

o Data availability 

o Data users 

o Data needs 

 

 



Data 

Availability 

New sensors 

e.g. Netatmo (QC=no) 



Observations 

Climate 
Forecast 

Weather  
Forecast 

AQ 
Forecast 

Flood 
forecast 

Health 

Transport 

Building 
Design 

Energy 
operations 

e.g. 
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Current Issues with Data 

• Availability 

• Quality Control 

• Location 

• Representativeness 

• Meta data 

• Ease of use 

• ..  which impact use 

 



Data Use & 

Users 



What Is Needed? 

• Improved spatial (& temporal) availability of data 

 

• Accessible and easily used data formats 

 

• With meta-data 

• Improved QA/QC 

 

• Mechanism to archive/access historic data 

 

• London Climate Data Portal (LCDP) 

 

 



Why? 

• Improve the resilience of London 

o Improve design for the future 

o Improve the current management of London 

• Develop New & Unexpected ways 

o  Helsinki – become a place to test new instruments 

o Range of commercial users that were not expected 

o Shanghai – integrated across a series of organizations –multi-hazard 

early warning system 

o Rapid communication across agency to facilitate preparedness and response 

o e.g. users: Construction industry now wants tailored  

o Birmingham  -  network established – wide range of users – but after 

NERC funding 
 

• Identify real data  gaps 

o Ensure data are not lost 

• Develop new economic opportunities 
 

 

 

 



Need 

• Identify how the LCDP could be funded 

• Establishment 

• Maintained 

 

 

• Wide range of people are ready to: 

• Contribute data  

• Use the data 

• Develop applications 

• Improve their use of data in decision making for 

London 

 

  



London Climate Data Portal 

• Minimum – bring data sources together 

• i.e. just links 

 

• Preferred 

• QAQC data across networks 

• Automated error detection – improve observations 

• Meta data  

• Identify what data applicable for (scale, type of land cover 

characteristics) 

• Make data available in formats that are easier to use 

• Identify gaps in data availability – so new sensors installed 

in places of need 
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Loss & Continuity of Data 

• Numerous stations have been established for various 

purposes 

• Record  of availability of data (with meta data) 

• Follow-up to obtain data after any embargo period 

• Research, Commercial etc 

• Enormous effort  put into establishing sites but not 

maintained 
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Clear Gaps 

 

• Rainfall information 

• Radar resolution 

• Rain gauge – may be 

improved by synthesis across 

networks 
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RainDrain 

Imperial 

Prepared for Report  From EA data 



Wind / Turbulence/ Vertical Information 

• Almost all research data 

• Potential to use  

• BT Tower ? 

• LiDAR, ceilometers 

 

• Wind –  meta data critical 
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Weather Observations Website (WOW)  Met Office London Grid for Learning Windfinder 



Next Steps 

• London Climate Data Portal 

• Simple – bring all the data access points together 

• More Useful – perform some form of data analysis 

• Plan to use wide range of data sources 

• Plan to install equipment where there are gaps 

• Ongoing funding – to ensure continuity and quality 

• New technologies, new data needs  

 

• Vertical Information 

• BT tower 

• Ceilometer  

• LiDAR 
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Figure Sources 
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• http://ukclimateprojections.defra.gov.uk/21863 

• http://www.metoffice.gov.uk/public/weather/observations/#?tab=map&map=Temperature&zo

om=9&lon=-0.19&lat=51.57&fcTime=1366747200 

• http://www.metoffice.gov.uk/public/weather/observations/#?tab=map&map=Wind&zoom=9&lo

n=-0.19&lat=51.57&fcTime=1366747200 

• http://wow.metoffice.gov.uk/ 

• http://weather.lgfl.org.uk/map.aspx?view=london 

• http://www.windfinder.com/weather-maps/report/unitedkingdom#9/51.4266/0.0467 
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Objectives 

Weather and climate data currently collected in London  
Why are the data collected? 

Types of data currently collected  

Location of data collection  

Who funds the data collection  

Availability of data  

Weather and Climate data currently used in London  
Uses of Weather and Climate Data in London  

Data used  

Methods used to Purchase or Obtain Data  

Other groups who could be using Weather Data in London  

Improvements to London’s Weather Observations  
Respondents’ suggestions  

Benefits of Additional Data Being Available  

New data needs 

Continuity of Sites and Data streams 
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Types of Survey Respondents 

UK International 

Companies Institutes & Government Agencies 
Agencies 

Government Consulting 

Local Authorities International Cities 

Universities Universities 

Member Organisations 
Many have multiple respondents – many different applications 
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Wide Range of Potential Improvements and Applications 
Flood forecasting and Water management 
Improved rainfall information would help with:  

 Flood forecasting 

 Sizing of pipework for future design 

In addition to rainfall other variables  (e.g. radiation, etc) would be beneficial to 

 Hydrological modelling  

 Modelling to assess impacts to water management to inform operations, real time data 

Numerical Weather Prediction (NWP)  
NWP could benefit significantly from improved weather data horizontally and vertically 

 improved capability to verify forecasts and evaluate modelling systems and parameterisations within them  

 Includes assessing specifically urban effects: 

 UHI effect on the pressure gradient and hence winds surrounding London 

 Improve UCM  model evaluation 

 Improved developments of UCM's  

 Single vs multi-layer models  

 role of large roughness elements (Buildings) 

 Potential to improve forecasts through use of data assimilation.  

Both for data assimilation and model evaluation improvements, the use of improved measurements, such as 

heat fluxes and vertical profiles of meteorological variables at scales that are actually appropriate for model 

evaluation would be beneficial over the current need to use data that are not really appropriate within London 

for model performance metrics. 

  

Improvements to NWP would have positive ramifications for many applications.  

 surface flood forecasting 

 air quality modelling 

 improved  UCM performance - can widen their application towards local scale forecasting / scenario testing 

under climate change projections  

 use of impact models and specifically catastrophe models will expand beyond insurance into many 

commercial areas and also into public management of risk   

Transport/Data assimilation 

 Improvement to observational data availability  around Heathrow would allow improved understanding of 

fog behaviour in the vicinity- this would improve operations 

Air quality forecasting 

 Would benefit from improvements to UCM and NWP 

 Improved assessment of linked models (e.g. WRF/CMAQ, ADMS-urban) which allow identifications of 

parameterizations that need improvements 

 Improved spatial data resolution would allow improvements to Nowcasting products (e.g., 

http://www.londonair.org.uk/london/asp/nowcast.asp ) through improved and increased data assimilation.  

Improvements to air quality modelling could improve operations related 

 Health and exposure  

 Transport e.g. improved information about air quality hot-spots can be used to adjust transport operations 

and hence improve air quality 

Ecology/ Ecosystem services 

Improved information about both phenology and weather conditions 

 Would provide useful information on trends in how species respond to seasonal changes, potential long-

term trends of rainfall and drought to inform land management, future conservation planning, impacts of 

climate on pathogens and pests, etc.  

 Pollen forecasts are done daily for London but given the wide range of species that cause problems for 

individuals and the different controls on the individual species improving understanding and therefore 

modelling would have health benefits 

Emergency Response 

With improved real time data  

 Emergency response triggers could be improved to sudden changes, heat or cold extremes and snow, or 

heavy rain.  

 Combined with increased use of GIS (which is being evaluated)  would assist risk assessment activities 

 Would be good for incident management 

Health 

With improved spatial data: 

 Tie data to spatially referenced health outcomes notwithstanding concerns around ethics 

 Use this evidence to develop strong policies requiring buildings to be designed to mitigate overheating risk 

through passive measures as far as possible, reducing cooling demand. If vegetation is shown to reduce UV 

exposure, it could be used to help reduce the UV exposure as a result of the triple glazing, high albedo 

reflecting surfaces/paint in the city and surrounds  

Building design/Energy Use/ Indoor Climate 

With improved data availability: 

 Improve testing, evaluation of models leading to: 

 Provision of improved design guidance. 

 Greater energy efficiency / cost savings 

 Improved daylighting design 

 Improve daylighting availability in buildings and reduce energy consumption 

 Improvements to urban design, retrofit activity and maintenance and management of green spaces within 

London 

 Understand better how changes in internal climate we measure at some locations are a function of the 

actual outside climate. 

Policy Tools 

Improved data: 

 Would be used in conjunction with a range of factors and scenarios, it can make it more useful for decision 

makers whose jobs consist of thinking about these interlocking impacts e.g. policy makers, planners, any 

project managers of retrofit/new build, building services, health professionals etc. 

 Development of an assessed tool to be able to quantify impacts of proposed developments on future 

temperatures and therefore potentially secure a financial contribution towards mitigation measures (e.g. if 

develop large hard heat generating building, mitigate impact on urban heat island by securing funding to 

plant xx street trees). 
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http://www.londonair.org.uk/london/asp/nowcast.asp


Wide Range of Potential Improvements and Applications 

Transport/Data assimilation 
 Improvement to observational data availability  around Heathrow would allow improved understanding 

of fog behaviour in the vicinity- this would improve operations 

Air quality forecasting 
 Would benefit from improvements to UCM and NWP 

 Improved assessment of linked models (e.g. WRF/CMAQ, ADMS-urban) which allow identifications of 

parameterizations that need improvements 

 Improved spatial data resolution would allow improvements to Nowcasting products (e.g., 

http://www.londonair.org.uk/london/asp/nowcast.asp ) through improved and increased data 

assimilation.  

Improvements to air quality modelling could improve operations related 
 Health and exposure  

 Transport e.g. improved information about air quality hot-spots can be used to adjust transport 

operations and hence improve air quality 

Ecology/ Ecosystem services 

Improved information about both phenology and weather conditions 
 Would provide useful information on trends in how species respond to seasonal changes, potential long-

term trends of rainfall and drought to inform land management, future conservation planning, impacts 

of climate on pathogens and pests, etc.  

 Pollen forecasts are done daily for London but given the wide range of species that cause problems for 

individuals and the different controls on the individual species improving understanding and therefore 

modelling would have health benefits 

Emergency Response 
With improved real time data  

 Emergency response triggers could be improved to sudden changes, heat or cold extremes and snow, or 

heavy rain.  

 Combined with increased use of GIS (which is being evaluated)  would assist risk assessment activities 

 Would be good for incident management 

Health 

With improved spatial data: 

 Tie data to spatially referenced health outcomes notwithstanding concerns around ethics 

 Use this evidence to develop strong policies requiring buildings to be designed to mitigate 

overheating risk through passive measures as far as possible, reducing cooling demand. If 

vegetation is shown to reduce UV exposure, it could be used to help reduce the UV 

exposure as a result of the triple glazing, high albedo reflecting surfaces/paint in the city 

and surrounds  

Building design/Energy Use/ Indoor Climate 

With improved data availability: 

 Improve testing, evaluation of models leading to: 

 Provision of improved design guidance. 

 Greater energy efficiency / cost savings 

 Improved daylighting design 

 Improve daylighting availability in buildings and reduce energy consumption 

 Improvements to urban design, retrofit activity and maintenance and management of 

green spaces within London 

 Understand better how changes in internal climate we measure at some locations are a 

function of the actual outside climate. 

Policy Tools 

Improved data: 

 Would be used in conjunction with a range of factors and scenarios, it can make it more 

useful for decision makers whose jobs consist of thinking about these interlocking impacts 

e.g. policy makers, planners, any project managers of retrofit/new build, building 

services, health professionals etc. 

 Development of an assessed tool to be able to quantify impacts of proposed developments 

on future temperatures and therefore potentially secure a financial contribution towards 

mitigation measures (e.g. if develop large hard heat generating building, mitigate impact 

on urban heat island by securing funding to plant xx street trees). 
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Wide Range of Potential Improvements and Applications 

Health 
With improved spatial data: 

 Tie data to spatially referenced health outcomes notwithstanding concerns around ethics 

 Use this evidence to develop strong policies requiring buildings to be designed to mitigate overheating 

risk through passive measures as far as possible, reducing cooling demand. If vegetation is shown to 

reduce UV exposure, it could be used to help reduce the UV exposure as a result of the triple glazing, 

high albedo reflecting surfaces/paint in the city and surrounds  

Building design/Energy Use/ Indoor Climate 
With improved data availability: 

 Improve testing, evaluation of models leading to: 

 Provision of improved design guidance. 

 Greater energy efficiency / cost savings 

 Improved daylighting design 

 Improve daylighting availability in buildings and reduce energy consumption 

 Improvements to urban design, retrofit activity and maintenance and management of green spaces 

within London 

 Understand better how changes in internal climate we measure at some locations are a function of the 

actual outside climate. 

Policy Tools 
Improved data: 

 Would be used in conjunction with a range of factors and scenarios, it can make it more useful for 

decision makers whose jobs consist of thinking about these interlocking impacts e.g. policy makers, 

planners, any project managers of retrofit/new build, building services, health professionals etc. 

 Development of an assessed tool to be able to quantify impacts of proposed developments on future 

temperatures and therefore potentially secure a financial contribution towards mitigation measures 

(e.g. if develop large hard heat generating building, mitigate impact on urban heat island by securing 

funding to plant xx street trees). 
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