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COLOMBIA 
• Three range mountains  western, 

central and eastern . 
 
• Five regions: Caribbean, Pacific, 

Andean, Orinoquia and Amazon. 
 
• Choco State: precipitation 

3.000 mm per year until 16.000 mm 
per year 
 

• Two dry season December to 
February and June to August  

• Two rain season March to May and 
September to November. In 
Andean region. 
 

• Climate influence by: 
Intertropical Convergence Zone 
Stream Chorro of Choco 
Stream Chorro of Amazon  
El Niño and La Niña (ENSO) 
phenomenon 
 
      
  

48.929.706 habitats 



CALDAS – STATE  

CALDAS 

MANIZALES 



MANIZALES - COLOMBIA 

http://www.mapas.com.co/VisorMPC2013/spring/visor 

Precipitation: 1600 – 2000 mm per year  
Temperature:  12 – 16 °C per year 

431.563 habitants for 2014 
Altitude average: 2150 m 



http://idea.manizales.unal.edu.co/index.php/estado-tiempo-manizales 
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JUSTIFICATION 

• The continuous population growth of Colombian cities, is 
necessary to study this climatic phenomenon in other cities 
like Manizales (was studied in Bogotá), to know if in this city 
exists the presence of heat island, or if instead, the influence 
of their geomorphological characteristics, dissipate the 
accumulation of environmental temperature and therefore, 
we would find the absence of the urban heat island.  

 



Point Name Ubication 
Altitude 

m.s.n.m  

1 La Linda Rural 2017 

2 C Villapilar Urban 2128 

3 A.Terminal Urban 2149 

4 A. París  Urban 2122 

5 Fundadores  Urban 2156 

6 C. Manizales  Urban 2148 

7 Plaza 51 Urban 2180 

8 El Triángulo Urban 2173 

9 U. Católica   Urban 2192 

10 (El Cable) Urban 
2203 

  

11 Il Forno  Urban 2244 

12 Niza Urban 2232 

13 Cerro de Oro Rural 2306 

• Route  Cerro de Oro – La Linda and La 
Linda – Cerro de Oro 

• 19 to 21 hours 
• Every one minute we take the data by 

five minutes in each sampling point. 
• Correction altitude (Stewart, 2013; 

Franco, 2013) 

TERMAL TRANSECT 

10m 



CONSTRUCTION OF THERMAL MAPS 

• Climate modeling with we obtained an isotherm map, also we built 
a thermal map that describe the temperature behavior in the city.  

• Wind map to contrast the sampling temperature with sampling 
wind speed     

  

UHI INTENSITY  

 

 

 

TEMPERTURE TREND ANALISIS  

• Temperature network of stations of the Environmental Studies 
Institute IDEA contrasting it with temperature data of the night 
tour.  

METODOLOGY 

T °C rural station average  
(Cerro de Oro) 

T °C urban center station 
average (Fundadores) 

 



MOBILE TEMPERATURES vs NETWORK STATIONS 

Do not exist an statistical relation between  the temperatures-0,16  (-1<-0,16<0).  



ISOTHERMS VS WIND SPEED 

Do not  exist an statistial relation between  the variables -0.119. (-1<-0.119<0) 



UHI INTENSITY 
Day Cerro Oro °C Fundadores  °C  UHI Intensity °C  

feb1 19,11 20,16 1,05 

feb6 18,89 19,86 0,97 

feb7 18,56 19,74 1,18 

feb8 17,62 19,12 1,50 

feb11 17,68 18,3 0,62 

feb14 17,04 18,6 1,56 

feb15 18,94 19,3 0,36 

feb16 18,71 21,34 2,63 

feb22 19,85 20,66 0,81 

mar5 19,32 22,84 3,52 

mar7 20,29 21,76 1,47 

mar12 20,08 22,7 2,62 

mar13 19,55 20,2 0,65 

mar14 18,86 21,2 2,34 

mar15 18,82 19,42 0,60 

mar16 18,21 20,3 2,09 

Average   18,85 20,34 1,50 

Most intense day  

Less intense day  
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Temperature Trend   

2005

2006

2007

2008

T°C corrected
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Temperature Trend 

2009

2010

2011

2012

T°C corrected

B 

Low temperatures was present in 2007, 2008, 2009 y 2011  years. 
Harm temperatures was register in 2010.  

Environment temperature  trend in the las eight years. A. 2005-2008. B 2009-2012. 

TEMPERATURE TREND 



DISCUSION  
UHI AND CONFORMATION OF THE CITY  
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A B 

A. Thermal profile of heat island "typical" Oke, 1976 (view in Moreno, 1999).  
B. Behavior of mobile temperature along the transect night. 



UHI AND CITY CONFORMATION 

A 

2 

  

1 

  

3 

  

B 

A. shaping the city 
following the 
classification of 
Stewart & Oke, 2012. 
B. Landscape of the 
city of Manizales, 
structural 
conformation of the 
urban area. 



CONCLUSIONS 
• The topography and disperse winds influence in the 

generation of urban heat island in downtown of city.  

 

• Structural shape of the city facilitates the channeled winds. 

 

• The growth of the city can only be generated vertically, 
because the rugged topography prevents the growth to the 
periphery. 

• To be a first study and the first step to understand urban 
climate in Manizales we have a interest results. 

 

• See the city with new eyes, especially downtown, because 
their mobility plan should be changed as important cities of 
the world have done. 

 



FUTURE  

• Continue with the UHI study, to deepen in the topic  

  

• Using a methodologies  that appropriate  to the Manizales 
context 

 

• I want to formulate a methodology for Andean cities to study 
with more precision UHI phenomenon and urban climate. 

 

 



LITERATURE REFERENCES 
• Kuttler, W. (2008). The Urban Climate – Basic and Applied Aspects. In C. Z. John M. 

Marzluff, Eric Shulenberger, Wilfried Endlicher, Marina Alberti, Gordon Bradley, Clare 
Ryan, Ute Simon (Ed.), Urban Ecology. A international perspective on the interaction 
between humans and nature (pp. 233–248). Esen: Urban Ecology. 

• Franco, F. L. (2013). Personal consulting. National University of Colombia. Manizales. 
Colombia 

• Moreno. G. M. (1999). Climatología Urbana. (E. de la U. de Barcelona, Ed.) (Primera., pp. 1–
71). Barcelona. 

• Stewart, I. D. (2013). E-mail consulting. 
• Stewart, I. D., & Oke, T. R. (2012). Local Climate Zones for Urban Temperature Studies. 

Bulletin of the American Meteorological Society, 93(12), 1879–1900. doi:10.1175/BAMS-D-
11-00019.1 
 

PICTURE REFERENCES 
• http://www.araujoysegovia.com/images/inmobiliaria_ciudad/286-bogota.JPG 
• http://www.elcolombiano.com/documents/10157/0/640x280/0c0/0d0/none/11101/JOEB/m

edellin-panoramica-centro-ciudad-640x280.jpg 
• http://www.hotelcarretero.com/sites/default/files/Manizales_0.jpg 
• http://smpmanizales.blogspot.es/img/Panoramica-Manizales.jpg 
• http://www.mipuebloenvivo.com/pueblos-colombia.php#galeria 
• http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html 
• http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html 
• http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html 

 

http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://quicklinks.schipholtickets.nl/zuid-amerika/amsterdam-colombia.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html
http://damorillo2012.blogspot.com/2012/04/dos-dias-en-manizales.html


Thanks for you attention  see 

you soon in Manizales… 


