	No


	Project Topics for Research

	Further information



	1


	Present a range of “safe and unsafe” weather conditions for outdoor activities
	Measure different weather data and create a “Human Comfort Zone”, comprising of range of temperature (max, min), humidity level, etc.,, where the physical comforts and safety of people are assured for outdoor activities. 

A near similar study has been performed by E. C. Donnelly, titled “Human Comfort As A Basis For Classifying Weather”.  The on-line report can be viewed from:

http://docs.lib.noaa.gov/rescue/mwr/053/mwr-053-10-0425.pdf
More information on Human Comfort and Weather: http://www.leeric.lsu.edu/bgbb/7/ecep/comfort/a/a.htm
http://www.cimms.ou.edu/~cortinas/1014/l10_1.html

	2


	Study the relationship between weather patterns and road traffic.  
	Traffic flow may be observed by counting the number of vehicles which passes a certain point at a certain time period. Additional data and information may be obtained from Singapore Traffic Police. Categorize the traffic flow into ‘light’, ‘moderate’ and ‘heavy’ and compare with weather data to find out if there is a clear relationship.

A similar project in Japan can be viewed in the following on-line article “Road Weather and Traffic Data in Traffic Management”:

http://www2.ceri.go.jp/sirwec2002/english/papers/portaankorva.pdf

	3


	The relationship between road accidents and weather.


	A near similar study was performed in Singapore in 1982.  This project can be a follow-up of what has been carried out, and comparisons may be made between past and present findings.

Ref: “Traffic Accidents and Weather in Singapore” by Cheong Wai Li. 

	4


	Study the variation, intensity and distribution of heat and sunlight in various locations in selected indoor areas, buildings, or rooms.
	Certain room or building designs (size, ceiling height, wall material, colour, features, arrangement, etc) have affect an on the way heat is trapped, distributed, or how well the place is ventilated. Investigate if there are any differences in temperature experienced in different locations and discuss why. 
Related topics: Buildings and design, heat and temperature distribution.

	5


	Weather and electricity consumption

	Usually in hot weather, the use of air-conditioning units increases.  This leads to higher electricity bills.  The pattern between weather data can be compared with electricity consumption data.    

Related topic: Energy conservation

	6


	What kind of weather promotes the growth of fungus/moss?
	Related topic: Ecology, Biology

	7
	Weather effects on breeding of mosquitoes and dengue outbreak
	Related topics: Health, safety and environment



	8
	What are the impacts of weather on the size of waves/sea shore patterns/coastal lines?
	This type of study is already performed in many other countries. Internet-based reports and information on this topic are widely available.

Related topics: geography, marine studies, photography

	9


	Rainfall pattern/sunlight intensity and the growth and distribution (spread) of plants/trees
	Study and measure the intensity and duration of sunlight and rainfall on a selected outdoor area.  Discus the purpose of shades provided and trees planted in that particular area. 

Trees may be planted for providing shades on sunny days.  Trees can also pose as a hazard (e.g., an obstruction for traffic) on rainy days.  Include in this topic the number and distribution of trees, their locations, and if they are have been planted to serve the right purpose.  Observe also how if there are any shades built in that area and how effective they are in protecting people from extreme sunlight or heavy downpours.

Related topic: Ecology, biology, botanic studies



	10


	The impact of weather on water quality and availability 
	The availability and quality of water for Singapore has become a major concern for the entire nation.  Report how weather or climate change can have an important impact on the availability of water.

This project can include both local and global issues.

Additional information: 

http://www.bom.gov.au/events/anzcf2004/
http://www.nature.com/nature/climate/index.html
http://www.ec.gc.ca/water/en/nature/clim/e_howsup.htm


	11


	Study the effect of weather on the wearing out of walkways, roads, pathways, driveways, etc.


	Excessive rain and flooding can create potholes and the weathering of roads, lanes, etc.  



	12


	Study the topography of a selected area by applying appropriate geographical techniques.  Relate these data to differences/similarities in weather conditions.  
Compare the data with other areas. 


	Geographical skills and techniques include photography, surveying, mapping, contours, slopes, gradient, scales, symbols, grid references, latitude and longitude.

Differences/similarities in weather conditions may be distribution of sunlight, accumulation of rain or heat, level of humidity, etc. 

This project can be jointly carried out by a few teams/schools, with each one selecting a different neighborhood or area.  The differences and similarities in the topography of the selected area may be compared, along with differences and similarities of the surrounding weather data collected.



	13


	Incidence of work accidents / occupational hazards and weather
	Bad weather can pose a threat to workers’ health and safety, especially for those working outdoors, or operating heavy machinery in an open environment.  This type of study is quite similar to (No 3).  

	14


	Comparison of Singapore’s economical performance with weather data.  Can a relationship be formed?


	More information may be found in: SPRING library

Related topic: Economics, Mathematics

More information from: http://earthtrends.wri.org/text/economics-business/country-profile-160.html
http://www.singstat.gov.sg/stats/singstat/internet.html
More news from:

“Asian CEOs Warned of Threat from Climate Change” (ENN 2004-11-23), Available On-line: http://www.zhb.gov.cn/english/news_detail.php3?id=10249


	15


	What are the types of outdoor activities most affected by bad weather? 
	This is a very general and multi-disciplinary project.  Activities can include driving, cycling, working, playing games, gardening, farming, etc. 

	16


	Learn to create charts and graphs to interpret weather data – trends, mean, median, max, min.


	This sort of data is can be used to forecast future weather conditions.

Related topics: Meteorology, data interpretation and forecasting, basic statistics

	17


	Study and plot cloud patterns and investigate the relationship between the patterns and varying weather data
	Related topics: Meteorological studies, photography, digital imaging or drawing, rainfall and storm prediction
Example: http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/cld/cldtyp/home.rxml
http://vortex.plymouth.edu/clouds.html/
Book reference: “An Introduction to Weather, Climate, and the Environment”, by C. Donald Ahrens. Thomson Books, 2005.



	18


	What are the possibilities of “Extreme Weather” in Singapore.  Discuss the risks involved and the necessary precautions that should be taken.
	In the project, students should discuss how vulnerable Singapore is to flash floods, prolonged drought, heatwaves, bushfires, haze, etc; and identify the specific areas that will be most severely affected.
A report on a related topic titled ”Some Extreme Weather Phenomena and their affects on Singapore”, by Chiu Yu Siang, was carried out sometime in 1982.  

Till this date, a follow-up on this kind of study is yet to be made.



	19


	Create your own school’s “Weather Newspaper” or “Weather Magazine”.
	Keywords: Meteorology, interpretation of data, presentation and creative writing skills.

	20


	Create a “Weather Game”
	In this kind of project, the “cause and effect” patterns of a weather system can be illustrated.  The objective of the game is to enable the players to learn the consequences of good, bad and extreme weather conditions, and possible means to prevent catastrophes.

	21


	Report how other neighboring countries’ weather conditions (floods, drought, etc) can have an effect on Singapore 
	What are other countries doing about their local weather effects and impacts? What can Singapore learn from these experiences? 

Keywords: World News, internet-based gathering of information and learning

	22
	Describe the effect of weather conditions on certain species of insects
	One simple way to monitor insects is to carry out a head count in a selected outdoor area during different weather conditions 

	23


	Describe the effect of weather conditions on Pest Control.
	Related topics: Health and hygiene, clean environment 



	24


	Highlight the importance of weather studies and propose how they should be integrated into school curriculum
	This is a multi-disciplinary project which has is already being carried out in many different countries. 

Additional information: http://www.cln.org/subjects/weather_cur.html
http://www.nssl.noaa.gov/resources/
http://www-personal.umich.edu/~kamr/
Book reference: “An Introduction to Weather, Climate, and the Environment”, by C. Donald Ahrens. Thomson Books, 2005.



	25


	Impact of greenhouse effect and global warming on the society. 
	Generate ideas of how to raise awareness among the general public on how weather effects their daily lives, as well as how their own actions can prevent or promote catastrophic weather conditions.  Discuss the changes needed in public attitudes and behaviour needed to off-set climate change.

Related topics: Environmental protection, social studies, public concern and awareness

Additional reference: Our Drowning World, by Antony Milne, 1993.   

	26


	Measure ocean pH and ocean temperature and their effects on marine life
	In this project, the students will learn how can varying weather and ocean acidity and temperature affect the population and survival of some marine species (e.g., fish, crustaceans, shells)



	27


	Report the impacts of El Nino and La Nina. What are the conditions that have caused these two weather phenomena?  What are the social and economical impacts?
	Keywords: Economic and social impacts, global issues

Additional information:

http://edugreen.teri.res.in/explore/climate/elnino.htm
http://www.spacedaily.com/news/pacific-02g.html
http://www.bbc.co.uk/weather/features/el_nino2.shtml
http://www.weathersa.co.za/References/elnino.jsp
http://www.iitap.iastate.edu/gccourse/elnino/elnino.html


	28
	Study of rainfall patterns and floods in Singapore (and drainage systems)
	The project should include a report of the effectiveness or ineffectiveness of the drainage systems in Singapore to prevent flooding. Photographs can be taken to aid in the illustrations.

	29


	Study of weather/climate change and sea level rise 
	Singapore island is a low lying island and is vulnerable to any sea level rises. This project should include both global and local perspective.  Numerous internet-based resources and reports are available for this type of project.

Some sample reports can be found from:

http://www.grida.no/climate/vital/19.htm
http://www.agu.org/revgeophys/dougla01/dougla01.html
http://www.iitap.iastate.edu/gcp/sealevel/sealevel.html
http://gcmd.gsfc.nasa.gov/Resources/Learning/sealevel.html
http://news.bbc.co.uk/2/hi/science/nature/4565935.stm
Additional reference: 

Our Drowning World, by Antony Milne, 1993. 

“The Impact of Sea-Level Rise on Singapore,” (with W. Ng), Environment and Development Economics, forthcoming

  

	30
	Investigate the relationship between UV rays or sunlight intensity and skin cancer or any other skin disease
	Additional info: http://www.msc.ec.gc.ca/cd/brochures/uv_e.cfm


	31
	Study of weather and spread of infectious disease in Singapore


	How easily infectious disease (influenza, poliomyelitis, scarlet fever, hepatitis, cough, chicken pox, etc) spread depends on several weather conditions, such as humidity and temperature. 

A similar study has been performed and reported in 1982. 

Ref: “Weather and Influenza in Singapore”, by Ang Mee Foong

	32


	How have human activities affected the planet’s weather system? 


	Since the industrial revolution, the manufacture of CFCs, Aerosols, and other chemicals have accumulated in the atmosphere.  The long-term effects of these poisonous gases have altered the weather in a negative way. 

Related topics: Industrial activities, Social Studies, Basic Environmental Science

Reference: The Hot Skies, In book: “Our Drowning World”, pgs. 33-48, by Antony Milne, 1993.   

	33


	Study of weather effects (rain, wind, precipitation, etc) on transport and atmospheric pollution 
	Related topic: Chemistry, physics, environmental science
Book reference: “An Introduction to Weather, Climate, and the Environment”, by C. Donald Ahrens. Thomson Books, 2005.



	34
	Study the meaning of “Urban Heat Island”.  Measure the temperature in different locations to discover the hottest spots
	Include in the project which other cities in the world has the same effect and explain why.  Compare these cities and their weather with Singapore. 

Reference: Our Drowning World, by Antony Milne, 1993.   

	35
	Postulate the relationship between the rate of morbidity in Singapore and weather conditions

	Some of the most convincing correlations between weather changes and worldwide morbidity have been postulated by scientists.  A local study on this topic is yet to be presented. 

Data source: Registry of Births and Deaths, internet reports

	36


	How has weather affected the development of society?
	For centuries, the development of cities and societies worldwide has been affected by their natural surrounding.  Depending on the geographical (land area, topography, height, etc) and weather conditions (level of humidity, availability of rain, hot, cold, etc), nature has played a major role in shaping the way humans build infrastructures, develop landscapes, create jobs, design homes, etc.

Related topic: History, geography, economical development, social sciences

	37


	Weather and risk management, and social costs
	Based on the most recent incident of Hurricane Katrina in the U.S., the costs of damage caused by a natural disaster can be as high as US$9 billion.  Discuss and propose if this type of disaster could be minimized or prevented.  Relate the topics to global warming and the importance of Kyoto Protocol.

Keywords: global warming, world news, Kyoto Protocol, social concern 

	38


	Effect of weather on Soil and Vegetation
	Related topics: Gardening, Farming, Soil erosion

	39


	Weather and animal’s habitats 
	Related topic: Biology, ecology, botanical studies

Suggested area: Nature Reserve Parks

	40
	Weather and the affects on wetlands (mangrove fauna and flora)
	Suggested area: Sungei Buloh Wetlands Reserve

	41


	Weather and waste control/management
	The smell and the spread of rubbish can be affected by weather conditions. Rain and floods can be a means of transporting litter from one location to another. On sunny days, an open rubbish bin is prone to attract flies, which can then promote the spreading of disease.  Discuss these topics with relation to weather conditions.

	42
	Weather conditions and their impact on students 
	Keywords: ability to pay attention, mental stamina, headaches and stress during lessons, sleepiness and tiredness, study performance, school activities, etc

	43


	What kind of weather can lead to dangerous heat wave in Singapore

	Singapore’s hottest, driest year ever was 1997. Officials from Singapore’s Meteorological Service attributed the hot, dry weather to the El Nino climate phenomenon, which they said was likely to weaken in April . ("1997 Singapore’s Hottest Driest Year", Deutsche Presse-Agentur, January 15, 1998 03:03 Central European Time, International news.)

	44


	Describe how certain weather conditions can create (and spread) bushfires in Singapore
	It was reported that ”Tropical Singapore is enduring one of its driest and hottest periods on record, sparking a major rise in the number of bushfires in normally lush parks and grasslands, authorities said…”
Source of news:                                                       http://www.singapore-window.org/sw05/050222a1.htm


	45


	Investigate the effects of rain on water pollution

	Excess rain water, which is not soaked into the ground, accumulates and rushes into storm sewers, drainage systems and waterways.  Street litter, pet and yard waste, oils, dust and debris are just a few of the pollutants that find their way along with the rain water into storm drains.  Because storm drains can be a major source of pollution to waterways, it is important to keep polluting materials out of them.

Investigate and discuss with relevant weather data and details.  Photos may be used to aid in the report.

Additional info: http://www.deq.state.la.us/assistance/educate/liquid5.htm


	46


	Weather and their affects on aches and pain 
	A survey-based project can be performed for this type of investigation.

Keywords: migraine, arthritis, gout, rheumatism 

Additional information can be found from: 

http://www.iasp-pain.org/TC96JulyAug.html
http://www.healthcentral.com/drdean/408/60193.html
http://www.healthscout.com/news/1/521836/main.html


	47


	Form collaborative projects with overseas schools on weather, where the exchanging and sharing of information and data can be made.
	The following website is available to support this type of project: http://www.k12science.org/curriculum/tempproj3/en/


	48


	Weather and agriculture

	Singapore has constraints of limited land and has been depending on other countries for rice, crops, vegetables and other types of food.  Discuss how extreme weather conditions, such as prolonged drought or flooding in neighbouring countries can affect Singapore’s import of food.

Reports:

http://www.fas.usda.gov/pecad/highlights/2005/03/SEdrought/seasiadrought.htm
http://www.channelnewsasia.com/stories/afp_asiapacific/view/137581/1/.html
http://www.atimes.com/atimes/Southeast_Asia/GD29Ae03.html
http://www.grida.no/climate/ipcc/regional/297.htm
This project could also include a study of the emerging “High-tech farming” in Singapore (e.g., hydroponics and aeroponics).

Additional ref:

“Climate, Water, and Agriculture,” (with A. Dinar), Land Economics, Vol. 79, 328-341, 2003



	49


	Create a Singapore Weather Website

	Include in the webpage a collection of the incidence of extreme weather conditions (haze, smog, storms, etc) in Singapore.  Connect this webpage with other weather-related sites around the world. 

Skills required: Webpage design, digital graphics, photography, writing and reporting

	50


	Weather and PSI reading
	Relate Singapore’s weather data to PSI reading – historical and present -- that is available on the NEA website. 

Ref: http://www.nea.gov.sg/psi/


	51


	Measure the level of acidity in Singapore’s rain waters
	Include in the study the accumulation of sulphur gases in the atmosphere.  What are the sources of these acidic gases?

	52


	Weather and World Economy
	This is a general report-based worldwide study of the collection of news on weather events and how the various types of economy around the globe were affected.

See reports:

http://sciencepolicy.colorado.edu/socasp/weather1/summary.html
http://www.stvincent.ac.uk/Resources/Weather/Forecasts/economy.html
Additional references:

Global Warming and the Asian Pacific, (with C.C. Chang and D. Shaw, eds.), Edward Elgar Publishing, England, 2003

Global Warming and the American Economy: A Regional Assessment of Climate Change, Edward Elgar Publishing, England, 2001

The Impact of Climate Change on the United States Economy, (with J. Neumann, eds.), Cambridge University Press, UK, 1999



	53


	Effect of sun, rain, humidity, etc. and colour of leaf (and photosynthesis)
	The colour of leaves is affected by the amount of sun and rain the leaves receive. Chlorophyll is present leaves and gives them their green colour. In the process called photosynthesis, chlorophyll utilizes the sun’s energy to produce simple sugars – the trees food – from water and carbon dioxide.  For additional information, see: http://www.nypost.com/learncenter/cextra/092303/class.htm
Related topics: Biology, botanical studies

	54


	Weather and Ozone Layer
	More information from: http://www.weather.com/activities/health/airquality/airquality101/ozone.html
http://www.weathernotebook.org/transcripts/2000/11/07.html


	55


	Weather and thunderstorms
	More information from:

http://www.travel-island.com/cgi-bin/weather/metar.pl?icao=WSSS
http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/svr/home.rxml
Include in discussion about safety and precautions.  Which areas in Singapore are safe and unsafe from lightning?

More information on lightning: http://app.nea.gov.sg/cms/htdocs/article.asp?pid=1203
http://www.nssl.noaa.gov/edu/ltg/
http://www.mos.org/sln/toe/lightning.html
http://weathereye.kgan.com/cadet/lightning/teachers.html
Book reference: “An Introduction to Weather, Climate, and the Environment”, by C. Donald Ahrens. Thomson Books, 2005.



	56


	World Weather and the melting of Arctic ice sheets
	Include in the report historical and present world weather data, and satellite images of the shrinking ice sheets.

Latest News: “Artic Ice has shrunk to smallest in century”, International Herald Tribune, Friday, Sept. 30, 2005. 

“Artic ice sea melting faster”, TODAY, Friday, Sept. 30, 2005

	57


	World Weather disasters. Report the series of weather disasters worldwide, and explain what caused them.  Explain (with relevant weather and geographical data) why Singapore is considered safe from these disasters.
	Internet sources are widely available for this project.



	58


	Investigate and explain the phenomena of weather and photochemical smog formation


	In general, three meteorological factors affect smog levels: temperature, changing weather patterns, and local conditions

	59


	Rainfall pattern and Singapore’s Reservoir level


	Related to Project No. 10

	60


	Climate Change and the Damaging of Coral Reefs
	"Climate change really is damaging coral reefs worldwide," said Rich Aronson, senior marine scientist at the Dauphin Island Sea Lab in Alabama…

http://www.spacedaily.com/news/climate-04o.html


	61
	Weather impacts on gradual damaging of walls, pillars and structures
	Materials: Concrete, steel, aluminium, etc.

See for example “Effects Of Acid Rain On Man-Made Materials”, and “moisture damages and problems for buildings”, both available online:
http://www.scar.utoronto.ca/~weather/maryp/Effects/man.html
http://alcor.concordia.ca/~raojw/crd/concept/concept000001.html


	62
	Weather and the spreading of Bird Flu
	The following news is excerpted from The Straits Times, Singapore Asia News Network (17/10/2005): 
“ … As the weather gets colder in the northern hemisphere, wild birds migrate to warmer, more southerly destinations. Infected birds can travel very far - some geese, for example, can fly 1,500 km in 24 hours - and, because their migratory paths intersect, the H5N1 virus may also spread very widely …”.

More news and internet sources of reports are available. 

	63
	Weather and Singapore’s Tourism Industry
	Discuss how bad weather can decrease tourism attraction

	64
	Weather effects on Singapore’s Logistics Industries
	Shipment (export, import), Flights, Freight

Suggestion: Gather information from Singapore’s big logistical companies (SIA, DHL, Keppel, etc)



	65
	Weather and Solar Energy
	- How are we able to capture and use energy from the sun?

- Is Singapore weather suitable for installing Solar Energy?

- Which locations in Singapore are suitable for the installation of solar energy equipment?



	66
	Weather and carbon trading
	The Financial Times on its 24 Feb 2004 articles reported the price of carbon soared as cold weather across Europe kick-started the fledgling carbon trading market.

Carbon reached €9 a tonne during the day, a record price since the market became truly liquid this year with the launch of the European Union's greenhouse gas emissions trading scheme on January 1. Brokers reported more than 700,000 tonnes of carbon dioxide changing hands, making Thursday one of the busiest days of trading. The cold weather was a primary factor in raising both the carbon price and the volume of trades.
When a cold snap strikes, demand for heating and electricity surges, and with it the output of electricity generators. This in turn creates more carbon dioxide a by-product of burning fossil fuels. As power generating companies get to grips with the implications of the sudden onset of colder weather for their output, they may choose to buy more carbon dioxide allowances.

Many companies, typically those in energy & oil exploration industry, have to use weather derivatives to hedge its own weather exposures, which run to hundreds of millions of dollars per year. Weather greatly influences the way they sell their energy portfolio, which is tied up with carbon trading. 


	
	
	The project can focus on the merits of carbon trading and its implication to economy growth. The price of carbon can fluctuate with the consumption of energy and the weather pattern. 

http://www.environmental-finance.com/envfin/about.htm
http://www.ieta.org/ieta/www/pages/



Further reading and weather-related websites:
· http://www.srh.noaa.gov/ftproot/ssd/elnino/html/ninofaqs.htm 
El Niño Frequently Asked Questions (FAQs) 

· http://www.elnino.noaa.gov/ NOAA El Niño Page 

· http://www.ogp.noaa.gov/enso/ 
El Niño - Southern Oscillation (ENSO) Home Page 

· http://www.ogp.noaa.gov/enso/news.html El Niño in the News 

· http://www.ogp.noaa.gov/enso/asia.html 
Forecasts and Impacts of El Niño - asia page 

· http://www.ogp.noaa.gov/enso/forecasts.html El Niño Forecast Forum 

· http://www.pmel.noaa.gov/toga-tao/el-nino/ El Niño Theme Page: Accessing Distributed Information Related to El Niño 

· http://www.pmel.noaa.gov/toga-tao/el-nino/forecasts.html 
Current El Niño-Related Climate Predictions and Forecasts 

· http://nsipp.gsfc.nasa.gov/enso/ NSIPP ENSO page 

· http://www.pmel.noaa.gov/toga-tao/la-nina-story.html 
What is La Nina? 

· http://nic.fb4.noaa.gov/products/analysis_monitoring/enso_advisory/ El Niño Advisory 

· http://nic.fb4.noaa.gov:80/products/analysis_monitoring/ensostuff/ El Niño status and forecasts 

· http://www.cdc.noaa.gov/enso/ ENSO information - from the Climate Diagnostics Center (CDC) 

· http://www.pmel.noaa.gov/toga-tao/el-nino/1997.html 
1997-1998 El Niño and Climate Information 

News and reports 
· http://www-cgi.cnn.com/SPECIALS/el.nino/ CNN El Niño updates 

· http://news.bbc.co.uk/hi/english/sci/tech/newsid_70000/70490.stm BBC News-El Niño in Decline 

Visualization and animation 

· http://holodeck.gsfc.nasa.gov/greg/nino/ninowww_0398/ 
El Niño Visualizations 

Satellite image map for forest fire 

· http://www.crisp.nus.edu.sg/crisp.html 
Centre for Remote Imaging, Sensing and Processing -- The National University of Singapore 

· http://137.132.32.52/forest_fire/forest_fire.html
SPOT Satellite Images of Forest/Plantation Fires and Smoke Haze over Southeast Asia 

· http://jwocky.gsfc.nasa.gov/indonesia.html 
Smoke from fires in Indonesia 

Interesting On-line information related to weather forecast 
· http://www.wunderground.com/global/TH.html The Weather Underground Thailand 

Some Weather Phenomena and Their Likely Impacts in Singapore
· http://www.nea.gov.sg/cms/sei/weather.html
The Ozone Hole Tour
· http://www.atm.ch.cam.ac.uk/tour/
Some Weather Phenomena and Their Likely Impacts in Singapore
· http://www.nea.gov.sg/cms/sei/weather.html
