
RELIGION & SUSTAINABILITY 

Session 3: Atmosphere Science
Sunday October 16, 2016  



Class Outline
Week Date Topic Case Study

1 October 2 Land Access & 

Distribution
Fracking, Dakota Pipeline

2 October 9 Water & Water 

access
Dakota Pipeline

Palestine/Israel Border Dispute

3 October 

16

Atmosphere Freon™

4 October 

23

Energy Growth of Renewables

5 October 

30

Transportation Cost of oil 

6 November 

6 

Materials Apple & rare earth metals

7 November 

13

Waste Cost of recycling

8* November 

20

Where do we 

go from here? 



Learning Objectives 
1. Learn about the atmosphere and how it is changing.  

2. Learn what the 3 Abrahamic faiths say about atmosphere. 

3. Learn about climate change. 

4. Discuss the role of religion in environmental issues.  

Questions ? 

Anything else you want to learn or experience? 



https://www.trinitywallstreet.org/trinity-

institute/2017/videos?_cldee=a2VsbHlrQGNvdW50cnlzaWRldWNjLm9yZw%3d%3d&recipientid=contact-

05db6f4e8b2ce411941c80c16e79d034-8992329815cb49f2bbe4b137eb476e21&urlid=3

Water Justice
Trinity Institute 2017 

https://www.trinitywallstreet.org/trinity-institute/2017/videos?_cldee=a2VsbHlrQGNvdW50cnlzaWRldWNjLm9yZw%3d%3d&recipientid=contact-05db6f4e8b2ce411941c80c16e79d034-8992329815cb49f2bbe4b137eb476e21&urlid=3


Quick Review 
1. What % of the earth’s water is used for all human 

consumption?  

2. What sector of our economy uses the most water? 

3. In the old Testament, ample of rainfall was a sign of what?

4. In religious terms, water is used primarily for what?  

5. Average MUD customer uses how much water? 



The Israeli-Palestinian Water Conflict

http://muftah.org/
http://www.bbc.com/news/world-middle-east-11101797

- Not a issue, the issue to Arab-Israeli peace. 

- The 1967 Six-Day war can arguably be called a “Water War” 

- West Bank Palestinians use 83 m3/person yr

- West Bank Israelis use 333 m3/person yr

http://muftah.org/
http://www.bbc.com/news/world-middle-east-11101797


Atmospheric Sciences

1. The earth’s atmosphere, its processes, interactions with the 

earth’s surface (land and water), and feedback loops. 

2. Interdependent with the earth’s surface. 

3. Interdisciplinary scientific study which includes chemistry, 

physics, meteorology, climatology, aeronomy, and many  

more. 

4. Ecosystem 

5. Experimental instruments used in atmospheric sciences 

include satellites, rocketsondes, radiosondes, weather

balloons, and lasers.   



Atmospheric Sciences

6. Protective buffer from meteorites, solar radiation.

7. Composition: 78% Nitrogen, 21% Oxygen, 1% Other. 

Atmosphere gradually becomes “thinner” with height above the 

planet surface. 

8. Traps heat which makes the planet “livable”.      



Atmospheric Sciences Issues

1. Acid Rain. 

2. Photochemical smog & air pollution

3. Climate change

4. Ozone holes

5. Weather – thunderstorms, tornadoes, cyclones/hurricanes, 

jet streams, etc. 



http://www.nasa.gov/mission_pages/sunearth/science/atmosphere-

layers2.html

http://www.nasa.gov/mission_pages/sunearth/science/atmosphere-layers2.html
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Good Resources 
1. Weather Underground, https://www.wunderground.com/

2. NOAA, http://www.noaa.gov/

3. NOAA Global Monitor Website,

http://www.esrl.noaa.gov/gmd/ccgg/trends/

4. NASA Atmosphere website, 

http://www.nasa.gov/mission_pages/sunearth/science/atmos

phere-layers2.html

4. National Geographic, 

http://science.nationalgeographic.com/science/earth/earths-

atmosphere/

5. NASA Climate Change Website, http://climate.nasa.gov/

https://www.wunderground.com/
http://www.noaa.gov/
http://www.esrl.noaa.gov/gmd/ccgg/trends/
http://www.nasa.gov/mission_pages/sunearth/science/atmosphere-layers2.html
http://science.nationalgeographic.com/science/earth/earths-atmosphere/
http://climate.nasa.gov/


Climate Change 
1. Very complex science 

2. John Hansen, 1988 Congressional testimony that raised 

awareness on global warming. 

3. Deals with the change in temperature of the earth’s surface 

and troposphere. 

4. Heat gets “trapped” in the lower atmosphere causing 

changes in temperature, which changes weather patterns, 

air moisture content, jet streams, wind, pressure gradients, 

etc. 

Hansen, James; Sato, Makiko; Ruedy, Reto; Lacis, Andrew; Oinas, Valdar (29

Global warming in the twenty-first century: An alternative scenario". PNAS. 97 (18): 

9875–9880. doi:10.1073/pnas.170278997. PMC 27611 . PMID 10944197 – via 

www.pnas.org August 2000). ".

http://www.pnas.org/content/97/18/9875
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1073/pnas.170278997
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC27611
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/10944197
http://www.pnas.org/content/97/18/9875


By NASA Scientific Visualization Studio - https://svs.gsfc.nasa.gov / Goddard Space 

Flight Center - https://www.nasa.gov/centers/goddard -

http://www.nasa.gov/sites/default/files/thumbnails/image/16-008.jpeg, Public Domain, 

https://commons.wikimedia.org/w/index.php?curid=46523508



Evidence of Climate Change 
1. Sea level rise – 17 cm last century (1900-2000). This rate 

has doubled in the last decade (2000-2010).1

2. Warming oceans – much of the global warming to date has 

been absorbed by the oceans with the top 700 meters 

(2,300 ft) warming 0.302°F since 1969.2

3. Shrinking ice sheets – Greenland has lost 150-250 cubic km 

(36-60 cubic miles) of ice PER YEAR from 2002-2006. 

Antarctica has lost 152 cubic kilometers (36 cubic miles) of 

ice from 2002-2005.3

1. Church, J. A. and N.J. White (2006), A 20th century acceleration in global sea level rise, Geophysical Research Letters, 33, 

L01602, doi:10.1029/2005GL024826.

2. Levitus, et al, "Global ocean heat content 1955–2008 in light of recently revealed instrumentation problems," Geophys. Res. 

Lett. 36, L07608 (2009).

3. World Glacier Monitoring Service, http://earthobservatory.nasa.gov/Features/CarbonCycle/

National Snow and Ice Data Center, http://nsidc.org/sotc/glacier_balance.html

NASA's Gravity Recovery and Climate Experiment , 

http://earthobservatory.nasa.gov/Features/CarbonCycle/
http://earthobservatory.nasa.gov/Features/CarbonCycle/
http://nsidc.org/sotc/glacier_balance.html


Evidence of Climate Change 
4. Declining ice sheets – Both the extent and thickness of Artic 

sea ice has declined rapidly over the last several decades.1

5. Glacial Retreat – Glaciers are retreating almost everywhere 

around the world including the Alps, Himalayas, Andes, 

Rockies, Alaska, and Africa.2 

6. Extreme Events – Number of record high temperature events 

in the U.S. has been increasing while the record number of low 

temperatures has been decreasing since 1950. U.S. has also 

witnessed increasing number of intense rainfall events. 3 

1. L. Polyak, et.al., “History of Sea Ice in the Arctic,” in Past Climate Variability and Change in the Arctic and at High Latitudes, 

U.S. Geological Survey, Climate Change Science Program Synthesis and Assessment Product 1.2, January 2009, chapter 7

2. World Glacier Monitoring Service, http://earthobservatory.nasa.gov/Features/CarbonCycle/

National Snow and Ice Data Center, http://nsidc.org/sotc/glacier_balance.html

NASA's Gravity Recovery and Climate Experiment , 

3. http://lwf.ncdc.noaa.gov/extremes/cei.html

http://earthobservatory.nasa.gov/Features/CarbonCycle/
http://nsidc.org/sotc/glacier_balance.html
http://lwf.ncdc.noaa.gov/extremes/cei.html


Evidence of Climate Change 
7. Ocean acidification – The acidity of the surface ocean waters 

have increased by about 30% in the last 200 years.1 The 

amount of CO2 absorbed by the upper layer of the ocean water 

is increasing by about 2 billion tones per year.2

8. Decreased snow cover – Satellite observation reveal that the 

amount of spring snow cover in the Northern Hemisphere has 

decreased over the past 5 decades and the snow is melting 

earlier. 3 

1.  http://www.pmel.noaa.gov/co2/story/What+is+Ocean+Acidification%3F , 

http://www.pmel.noaa.gov/co2/story/Ocean+Acidification 

2.. C. L. Sabine et.al., “The Oceanic Sink for Anthropogenic CO2,” Science vol. 305 (16 July 2004), 367-371, 

Copenhagen Diagnosis, p. 36.

3. T.C. Peterson et.al., "State of the Climate in 2008," Special Supplement to the Bulletin of the American Meteorological Society, 

v. 90, no. 8, August 2009, pp. S17-S18. 

http://www.pmel.noaa.gov/co2/story/What+is+Ocean+Acidification?
http://www.pmel.noaa.gov/co2/story/Ocean+Acidification
http://www.copenhagendiagnosis.org/


http://climate.nasa.gov/causes/

Suspects in Climate Change

http://climate.nasa.gov/causes/


Suspects in Climate Change 

Component Concentration GWP Residence Time

Water Vapor 10K-50K ppm 7 9 day

CO2 401 ppm (280) 1 30-95 years

Methane (CH4) 1.8 ppm 28 12 years

Nitrous Oxide 

(NOx)

~1 ppm 265-298 114 years

CFC/HCFC ~0.5 ppm 76-10,720 45-195 years

Ozone ~0.3 ppm NA Hours



By Vostok-ice-core-petit.png: NOAAderivative work: Autopilot (talk) - Vostok-ice-core-petit.png, CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.php?curid=10684392

https://commons.wikimedia.org/w/index.php?curid=10684392




By Reg Morrison, CC BY 2.5 au, 

https://commons.wikimedia.org/w/index.php?curid=34937508

https://commons.wikimedia.org/w/index.php?curid=34937508


Average Annual Household Carbon Footprint by 

Zip code

http://coolclimate.berkeley.edu/maps

http://coolclimate.berkeley.edu/maps


Diagram adapted from U.S. DOE, Biological and Environmental Research Information System. -

http://earthobservatory.nasa.gov/Features/CarbonCycle/

http://earthobservatory.nasa.gov/Features/CarbonCycle/


How much CO2 in the atmosphere is 

OK? 

Hansen J et al, “Target Atmosheric CO2: Where Should Humanity Aim?”, Open Atmos. Sci. J. (2008), vol. 2, 

pp. 217-231, http://benthamopen.com/ABSTRACT/TOASCJ-2-217

1. We really don’t know. 

2. 350 ppm CO2 or less is target atmospheric levels based on 

our knowledge of CO2 and temperature levels from 

paleoclimate data. 

3. Paleoclimate data shows that a 3°C (5.4°F) shift in 

atmospheric temperatures results in surfaces states of mass 

glacial formation to ice-free  Antarctica.  

http://benthamopen.com/ABSTRACT/TOASCJ-2-217




1. Science is not a religion, it is discipline. 

2. “Christian environmental stewardship is not crisis 

management but a way of life.“ 1

1DeWitt CB, Nash R, “Christians and the 

Environment: How Should Christians Think about the 

Environment?” 







By SA 3.0, https://commons.wikimedia.org/w/index.php?curid=694303





What different religions say 

about the Atmosphere 

- Water cleanses. 

- Primary building block of life. 

- Water unique – destroys as well as creates. 

- @ mercy of water 

- 3 faiths started in desert. 



What Christianity says about water 

http://www.africanwater.org/index.htm

- Most Christian churches have an initiation ritual 

involving water (i.e. Baptism). 

- Jesus describes himself as “living water” to Samaritan 

women (John 4:1-42). 

- Holy water 

- Water used to “cleanse the earth” (Noah flood) or 

drowning the Egyptian army in the Red Sea. 

- Drought was result of the wrath of God (Elijah, 

Jeremiah, and Haggai). Conversely, rainfall is sign of 

God’s favor.   

- Egyptian plague (Nile river to blood). 

- Used for cleansing priests before performing spiritual 

rituals (communion, etc.). 

- Spiritual refreshment  

http://www.africanwater.org/index.htm


What Judaism says about water 

http://www.africanwater.org/index.htm

- Ritual washing to restore or maintain “purity”. Mikveh

- Water is used in “Great flood” to wash away sins of the 

world, but Judaism emphasizes ethical demands of 

God. 

- Parting of the red sea. Again, done by God for 

Israelites.  

http://www.africanwater.org/index.htm


What Islam says about water 

http://www.africanwater.org/index.htm

- Water used for cleansing and purifying. 

- Older mosques  with courtyards with pool of clean 

water for bathing 

- Fountains in mosques symbolizing purity. 

- Islam has 3  kinds of ablutions (washings of the body): 

1) ghusl – dead bodies or state of major impurity. 

2) Wudu – remove minor ritual impurity from 

everyday life. This must be done before each of the five 

daily prayers using water to wash face, rub head, arms 

and hands. 

3) when no water is present, can use sand. 

http://www.africanwater.org/index.htm



