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Research Themes
Research to improve understanding of climate impacts in urban areas

1. Climate change impacts, adaptation and vulnerability

2. Urban climate

3. Flooding, water shortage and other extreme events

 

Research to advance understanding of environmental impacts on society

4. Air pollution control and source attribution

5. Urban Health

6. Regional urban footprint

 

Research to improve urban design and stakeholder engagement

7. Urban planning and design from city to neighbourhood scales

8. Social learning

9. Governance including regulations, procedures, accountability



Themes

Sub-networks
1  Air and Noise
2  Water e Soil
3  Climate Variability
4  Adaption to Climate Change
5  Health and Life Quality

Transversal / Organizational Axes

1

Knowledge Co-Production, Social Learning, 
quantitative and qualitative Indicators  in 
human sciences

2 Observations, Models , and Geoprocessing

3
Expansionand Consolidation of network 
(Brazil and internationally)

INCT Klimapolis 
Structure



Themes

Structuring Projects

1 Real World Experiments

1.1 Low Cost Sensors

2  Data Platform Klimapolis and Website
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Numerical predictions for strategic sectoral application, INPE, D
ecember 1st

The urban research in Meteorology and Environment in 
the scope of the WMO/GAW GURME 

The United Nations has identified 
“sustainable cities and 

communities” as one of its 
Sustainable Development Goals 

(SDGs).

The Urban Research Meteorology 
and Environment Project 

(GURME), as part of World 
Meteorological Organization 
(WMO) Global Atmospheric 

Watch (GAW), is an integral part 
of urban research and services 





Numerical predictions for strategic sectoral application, INPE, D
ecember 1st

Examples 
of Models 

focusing in 
urban 

aspects

•Regional models include complex nonlinear chemistry, 
transport, radiation, and microphysical processes at larger 
spatial scales. Some examples of integrated work linking 
scales will be presented, for the Metropolitan Region of São 
Paulo in Brazil.

•The population of MRSP is 22,048,504 Population [2021] – 
Estimate



Application of Munich in São Paulo – Brazil
Model of Urban Network of Intersecting Canyons and Highways

•Gavidia-Calderon et al. Simulation of O3 and NOx in São Paulo street urban 
canyons with VEIN (v0.2.2) and MUNICH (v1.0). GMD, 2021

WRF simulation domains of 25 km (D01), 9 km (D02), and 1 km (D03) 
spatial resolution. D03 provides the meteorological information for 
MUNICH, the city of São Paulo is outlined in a thick black line, and the 
red dots show MUNICH domain locations.

Local climate zones for SPMA

WUDAPT



Numerical predictions for strategic sectoral application, INPE, D
ecember 1st

Application of Munich in São Paulo - Brazil

•Gavidia-Calderon et al. Simulation of O3 and NOx in São Paulo street urban 
canyons with VEIN (v0.2.2) and MUNICH (v1.0). GMD, 2021

Pinheiros neighborhood (a) and Paulista Avenue (b) MUNICH 
domains and building height; the red lines are the streets 
considered in VEIN; the yellow dot shows Pinheiros AQS and 
Cerqueira César (AQS). 
(source: © Google Maps 2019). Diurnal profile of MUNICH results, background, and 

concentration for (a) O3, (b) NOx, (c) NO, and (d) NO2 for 
Paulista Avenue. 



Methodology: MUNICH Domains - 
Pinheiros



Methodology: MUNICH Domains - Av. 
Paulista



Low cost Sensors examples of use in Brazil

https://www.gp-qat.com/proqas-manaus-projetos/monitoramento-da-qualidadedo-ar-da-grande-manaus  App selva

Profa. Leila Martins, UTFPr

http://www.acrequalidadedoar.info/

https://www.gp-qat.com/proqas-manaus-projetos/monitoramento-da-qualidadedo-ar-da-grande-manaus


Numerical predictions for strategic sectoral application, INPE, D
ecember 1st

•Global challenges facing cities

•More extensive monitoring

•Improved emission inventories

•Benefit from Advances process-based modelling approaches (high resolution + urban process)

•International coordination efforts to develop best practice

•Multiscale approach- Air quality in cities is determined by both local and regional contributions which 
are critical do reach air quality improvement for the whole city

•Multiannual study to provide robust conclusions – 3-5 Years

•Multiple pollutants and sources

•Source apportionment analysis – PM composition

•Sensitivity to emissions

•Model evaluation

Summary
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Air Pollution Conference Brazil & 5th CMAS South 
America
• Courses:

1-4 June: CMAQ& Smoke training
Dr. Saravanan Aruchalanan (UNC)
Dr. Huy Tran (UNC)
8 June: Munich + Street-in-Grid + WUDAPT
Dr. Karine Sartelet (ENPC-France)
Dr. Lya Lugon (ENPC-France)
Dr. Yang Zhang



Contact:
inctklimapolis@gmail.com

Foto: Flickr/Fernando Stankuns

klimapolis.net

@Klimapolis_

@KlimapolisLab

@inctklimapolis

@instituto_klimapolis
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