Koeppen Climate Classification

Purpose:

This exercise is intended to build the graphing skills of the student.  In the exercise, the student will use data from almanac sources to make a scatter plot:  temperature and precipitation of various cities throughout the world.

Procedure:

Obtain data from World Almanac and Book of Facts.  Use the following 42 cities:









Temp (deg F.)

P (“)







Jan Min/Jul Max
(Average)

Ave.
Algiers, Algeria


____/____
____

___

Athens, Greece


____/____
____

___

Auckland, New Zealand

____/____
____

___

Bangkok, Thailand


____/____
____

___

Berlin, Germany


____/____
____

___

Bogota, Colombia


____/____
____

___

Bombay, India



____/____
____

___

Bucharest, Romania

____/____
____

___

Budapest, Hungary


____/____
____

___

Buenos Aires, Argentina

____/____
____

___

Cairo, Egypt



____/____
____

___

Cape Town, South Africa
____/____
____

___

Caracas, Venezuela


____/____
____

___

Casablanca, Morocco

____/____
____

___

Copenhagen, Denmark

____/____
____

___
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Temp (deg F.)
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Jan Min/Jul Max
(Average)

Ave.

Damascus, Syria


____/____
____

___

Dublin, Ireland


____/____
____

___

Geneva, Switzerland

____/____
____

___

Havana, Cuba



____/____
____

___

Hong Kong



____/____
____

___

Istanbul, Turkey


____/____
____

___

Jerusalem, Israel


____/____
____

___

Lagos, Nigeria



____/____
____

___

Lima, Peru



____/____
____

___

London, England


____/____
____

___

Manila, Philippines


____/____
____

___

Mexico City, Mexico

____/____
____

___

Montreal, Canada


____/____
____

___

Nairobi, Kenya


____/____
____

___

Paris, France



____/____
____

___

Prague, Czech Republic

____/____
____

___

Reykjavik, Iceland


____/____
____

___

Rome, Italy



____/____
____

___

San Salvador, El Salvador
____/____
____

___

Sao Paolo, Brazil


____/____
____

___

Shanghai, China


____/____
____

___

Singapore



____/____
____

___

Stockholm, Sweden

____/____
____

___

Sydney, Australia


____/____
____

___

Tehran, Iran



____/____
____

___
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Tokyo, Japan



____/____
____

___

Toronto, Canada


____/____
____

___

Procedure (continued):

Shade the climate graph with the appropriate colorization for the climate regions (see the link on Quick Links.)  

Locate the 42 cities on the other map (the blank world countries map).  Write neatly!

Now, make a scatter-graph using the temperature as the x-axis and the precipitation as the y-axis.  Watch the example used in class.  Write carefully, you are placing a number of temp/precip values on this graph.
Koeppen Climate Classification

Analysis/Conclusions:

“Climate is what you expect, weather is what you get.”

The climate of a region is the summary of the region’s weather conditions and changes throughout the year.  The importance of climate as a geographical factor cannot be overstated.  In addition to its effect on human life, climate determines the type of soil and vegetation found in a given area.  That can then determine how the land will be used to support the animal population.  Although science and engineering projects are being designed to accommodate the weather, the distribution of world populations is still primarily determined by favorable natural climate.

1. If you enjoy a warm, dry climate all year but do not like the sparse vegetation in deserts, in what climate or climates would you live?  Assume that you would not mind moving one or more times per year.

2. Explain why the vegetation in areas with a tundra climate is sparse, even though these areas receive precipitation that is adequate to support plant life.
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Analysis/Conclusions:

3. Why do weather conditions change rapidly in a humid continental climate and remain relatively constant in the other middle-latitude climates?

4. Refer to your scatter-graph you made earlier.  Note the temperatures (both January minimum and July maximum.) for Auckland, New Zealand.  The January minimum is MORE than the July maximum.  Why is this?

5. Explain why the classification of climates often fails when you think only in terms of a specific location.

6. A city in a middle-latitude desert climate might have the weather conditions of a steppe climate.  Why?

Koeppen Climate Classification Information

The Koeppen Climate Classification System is the most widely used system for classifying the world's climates.  Its categories are based on the annual and monthly averages of temperature and precipitation.  The Koeppen system recognizes five major climatic types; each type is designated by a capital letter.

Tropical Moist Climates (A)
Tropical moist climates extend northward and southward from the equator to about 15 to 25 degrees of latitude.  In these climates, all months have average temperatures greater than 18 degrees Celsius.  Annual precipitation is greater than 1500 mm.  Three minor Köppen climate types exist in the A group and their designation is based on seasonal distribution of rainfall.  Af or tropical wet is a tropical the climate where precipitation occurs all year long.  Monthly temperature variations in this climate are less than 3 degrees Celsius.  Because of intense surface heating and high humidity cumulus and cumulonimbus clouds form early in the afternoons almost every day.  Daily highs are about 32 degrees Celsius while nighttime temperatures average 22 degrees Celsius.  Am is a tropical monsoon climate.  Annual rainfall is equal to or greater than Af, but falls in the 7 to 9 hottest months.  During the dry season very little rainfall occurs.  The tropical wet and dry or savanna (Aw) has an extended dry season during winter.  Precipitation during the wet season is usually less than 1000 millimeters and only during the summer season.

Dry Climates (B)
The most obvious climatic feature of this climate is potential evaporation and transpiration exceeds precipitation.  These climates extend from 20 - 35 degrees North, South of the equator, and in large continental regions of the mid-latitudes often surrounded by mountains.  Minor types of this climate include: 
· Bw - dry arid (desert) is a true desert climate.  It covers 12 % of the earth's land surface and is dominated by xerophytic vegetation. 
· Bs - dry semiarid (steppe) is a grassland climate that covers 14% of the earth's land surface.  It receives more precipitation than the Bw either from the intertropical convergence zone or from mid-latitude cyclones. 

Moist Subtropical Mid-Latitude Climates (C)

This climate generally has warm and humid summers with mild winters.  Its extent is from 30 to 50 degrees of latitude mainly on the eastern and western borders of most continents.  During the winter, the main weather feature is the mid-latitude cyclone.  Convective thunderstorms dominate summer months.  Three minor types exist: Cfa - humid subtropical; Cs - mediterranean; and Cfb - marine.  The humid subtropical climate (Cfa) has hot muggy summers and mainly thunderstorms.  Winters are mild and precipitation during this season comes from mid-latitude cyclones.  A good example of a Cfa climate is the southeastern USA.  Cfb, marine, climates are found on the western coasts of continents.  They have a humid climate with short dry summer.  Heavy precipitation occurs during the mild winters because of continuous presence of mid-latitude cyclones.  Mediterranean climates (Cs) receive rain primarily during winter season from the mid-latitude cyclone.  Extreme summer aridity is caused by the sinking air of the subtropical highs and may exist for up to 5 months.  Locations in North America are from Portland, Oregon to all of California.

Moist Continental Mid-latitude Climates (D)
Moist continental mid-latitude climates have warm to cool summers and cold winters.  The location of these climates is pole ward of the C climates.  The warmest month is greater than 10 degrees Celsius, while the coldest month is less than -30 degrees Celsius.  Winters are severe with snowstorms, strong winds, and bitter cold from Continental Polar or Arctic air masses.  Like the C climates there are three minor types: Dw - dry winters; Ds - dry summers; and Df - wet all seasons.

Polar Climates (E)
Polar climates have year-round cold temperatures with warmest month less than 10 degrees Celsius.  Polar climates are found on the northern coastal areas of North America and Europe, Asia and on the landmasses of Greenland and Antarctica.  Two minor climate types exist.  ET or polar tundra is a climate where the soil is permanently frozen to depths of hundreds of meters, a condition known as permafrost.  Vegetation is dominated by mosses, lichens, dwarf trees, and scattered woody shrubs.  EF or polar ice caps have a surface that is permanently covered with snow and ice.

Click here to see a world map of climate classification.
Here is a link for California climate.
In addition, here is a link for US climate classification.
Source: http://www.arts.ouc.bc.ca/geog/, April 1998
