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2001:  Family vacation to Mexico City 

2002:  Humberto Bravo in Cincinnati; applied for Fulbright grant 

2003:  Sabbatical in Mexico City 

2004-2005: Began teaching workshops in Monterrey 

2006:  Taught first full course in Monterrey 

2007 – now: Taught courses in Monterrey, Campeche, Cd. del Carmen 
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Acid Rain Effects 

When acid rain or acid snow falls or rolls into a lake or stream, 

aluminum and other minerals are drawn out of rocks and 

sediment at the bottom of the water.  These minerals are toxic to 

the plants that live in the water.  The minerals also kill fish by 

causing their gills to clog with mucus. 



Acid Rain Effects 

More than 20,000 lakes in North America have been harmed by 

acid rain.  Surprisingly, acidified lakes often look strangely 

beautiful, with water so crystal clear that you can see through it 

to the bottom.  But don’t be fooled by this false beauty – the 

water is clear because nothing is alive in it, not even the tiny 

plants called algae that darken the color of healthy lakes. 



Acid Rain Effects 

Acid rain corrodes metals and deteriorates paint and stone, 

causing damage to buildings, bridges, statues, monuments, 

tombstones and other cultural artifacts. 



Acid Rain Effects 

Acid rain erodes limestone in the same way that water dissolves 

an Alka Seltzer tablet.  The process occurs very slowly, but the 

most important parts, like the painting pigments, are in the top 

few millimeters.  Once eroded, they are lost forever. 



Acid rain collector 





Acid rain and Mesoamerican Heritage sites 



Surface recession rates: 8 – 45 mm yr-1 (0.8 – 4.5 mm century-1) 

Bravo, H., Soto, R., Sosa, R., Sanchez, P., Alarcon, J., Kahl, J. and Ruiz, B., 2006: Effects of acid rain on 

building material of the El Tajin archaeological zone. Environmenal Pollution, 144(2), 655-660. 



Forward trajectory 

Air Trajectory Models 

Backward trajectory 



Daily 

trajectories to 

El Tajín, 

Veracruz 



Pressure (altitude) of El Tajín Trajectories 





Offerings so far: 

  2010 2013 

  2011 2014 
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Our Mexican destinations 



Main program goal:  

 

Help students investigate and understand the complex 

relationships between air pollution and the environmental 

degradation of Mesoamerican heritage sites. 

 



Academic content delivered via:  

 

• Lectures & labs at UWM 

• Guided tours of museums and archaeological sites 

• Visits to Mexican universities 

 



Lectures & labs at UWM 

• Meteorological Aspects of Acid Rain 

• Environmental Corrosion of Stone 

• Precipitation Collection and Measurement 

• Pollution Source Attribution Using  

        Atmospheric Trajectory Models 

• Spanish for Travelers 

 

 

 



Guided tours of archaeological sites 

Teotihuacan*, Plaza Mayor* (Mexico City) 

El Tajín* (Papantla) 

San Juan de Ulúa (Veracruz) 

Monte Albán*, Mitla* (Oaxaca) 

Calakmul* (Campeche state) 

Palenque (Chiapas) 

* 2015 program destinations 



Guided tours of museums 

National Museum of Anthropology 

and History*, Plaza Mayor* 

(Mexico City) 

Museum of Oaxacan Culture* (Oaxaca) 

Archaeological Museum of Campeche 

* 2015 program destinations 



University visits 

University of Mexico (UNAM) (Mexico City) 

University of Campeche 

University of Carmen* (Ciudad del Carmen, Campeche) 

 * 2015 program destinations 



Meteorology Lab Exercise 



Sample Journal Questions 



Program History 

Year # students #Atm Sci majors #grad students 

2010       8   5   1 

2011      10   4   1 

2013       8   2   0 

2014       8                            2                                  0 



Program Evaluation 

Bulletin of the American Meteorological Society, 95(2), 283-292, 2014 



Program Evaluation 

I _______________ recommend this course to other students. 

a. would not 

b. would 

c. would enthusiastically 

Answer b: 4% 

Answer c: 96% 

  (25 out of 26 students responding) 

From course evaluations: 



From course evaluations: comments related to personal growth. 

"The trip was so diverse in its life 

lessons - it had academic, social, 

linguistic, touristic, and many 

other benefits."  



From course evaluations: comments related to depth of learning. 

"I've learned more in the past two 

weeks than I have in a long time."  

"I enjoy going out and 

experiencing everything 

firsthand rather than sitting in a 

classroom. "  



Comments related to intercultural competence. 

"I can't think of a better way to earn 

college credit. It incorporates lessons 

and research as well as cultural 

experience."  

"Experiencing a different country and people 

just gives you a better respect for what you 

have and what you don't need."  



Thank you! 


