CP Science 9

Climatology Lab

INTRODUCTION:

No investigation of the atmosphere is complete without examining the global distribution of the major atmospheric elements and the impact that humans have on weather and climate.  Each day we become more aware of the complex relations and delicate balances that exist in the environment.  To help understand this complexity, scientists have devised a variety of classification systems that simplify and describe the general weather conditions that occur at various places on Earth.

Climate may be defined as the synthesis, or summary, of weather conditions at a particular place over a long period of time.  Climatic classification simplifies the complex distribution of the weather elements for analysis and explanation.

Climatology involves grouping those areas that have similar weather characteristics.  Temperature and precipitation are the two elements most commonly used in climate classifications.  However, other methods, using different criteria, have also been developed.  It should be remembered that any classification is artificial, and its value depends upon the intended use.
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Table 1 presents the climatic classification system devised by Wladimir Köppen.  Since its introduction, the Köppen System, with some modification, has become the best-known and most-used classification for presenting the general world pattern of climates.  The Köppen System of climatic classification employs five principal climate groups (see Table 1).  Four of the groups are defined on the basis of temperature characteristics and the fifth has precipitation as its primary criterion.  Further division of the groups into climatic types allows for a more detailed climatic description.  Köppen believed that the distribution of natural vegetation was the best expression of the totality of climate.  Therefore, the boundaries he chose were based largely on the limits of certain plant associations.  Before you proceed, examine Table 1 closely and also review the appropriate section in your text.

PURPOSE:  Use the Köppen System to classify climates.

MATERIALS:

ruler

calculator

graph paper

PROCEDURE:
Part 1 Using a Climograph

 LISTNUM \l 1 
Temperature and precipitation are presented on a climograph such as the one shown in the figure to the right.  Average monthly temperatures are connected with a single line and read from the temperature scale on the right axis.  Average precipitation for each month is represented with a bar and read from the precipitation scale on the left axis.  Refer to the climograph to rewrite questions 1-6 with the correct word from the parentheses.  Circle the correct response.

Part 2 Köppen System of Climatic Classification
1.
Table 2 contains climatic data for various stations around the world.  On sheet of graph paper make climographs, like the one on page 1, for Iquitos (Peru), Rome (Italy) and Peoria (Illinois).

 LISTNUM \l 1 
Use the climographs you prepared to answer DATA ANALYSIS questions 7-12
DATA ANALYSIS:

 LISTNUM \s1\l 1 
At the place represented by the climograph, the month of (May, June, January) receives the greatest amount of precipitation.

 LISTNUM \l 1 
The lowest temperature occurs during the month of (July, December, January).

 LISTNUM \l 1 
The approximate average annual temperature is (0, 10, 20)°C.

 LISTNUM \l 1 
The total annual precipitation is approximately (240, 520, 720) millimeters.

 LISTNUM \l 1 
The place represented by the climograph is in the (Northern, Southern) Hemisphere.

 LISTNUM \l 1 
The (summer, winter) months receive the greatest amount of precipitation.
 LISTNUM \l 1 
What is the annual temperature range (difference between highest and lowest monthly temperatures) for Iquitos?

 LISTNUM \l 1 
Notice that Iquitos receives an average of 2,619 mm of precipitation per year.  How many centimeters (cm) of precipitation per year would this equal?  (1 cm =10 mm)

 LISTNUM \l 1 
What generalization could be made about the seasonal variation in climate at Iquitos? There is little variation from season to season 

 LISTNUM \l 1 
During what season does Peoria receive the most rainfall? Early summer 

 LISTNUM \l 1 
What is the effect of the latitude difference on the climate difference in the Iquitos and Peoria locations? Further from the equator the cooler the temperatures 

 LISTNUM \l 1 
What is the difference in relationship of temperature and precipitation at the Peoria and Rome locations? Precipitation is greatest during warmer months at Peoria, opposite in Rome 

 LISTNUM \l 1 
What temperature criterion is used for defining an A climate? Coldest month above 18°C 

 LISTNUM \l 1 
What criterion separates warmer from cooler deserts? Average annual temp. of 18°C 

 LISTNUM \l 1 
Use Tables 1 and 2 to determine the Köppen classifications (1st, 2nd, and 3rd criteria) for the following stations:

 LISTNUM \l 2  Iquitos (Peru);  LISTNUM \l 2  Rio de Janeiro (Brazil);    LISTNUM \l 2  Ivigtut (Greenland);  

 LISTNUM \l 2   Washington (D.C.);    LISTNUM \l 2  Rome, Italy;
 LISTNUM \l 2   Verkhoyansk, Russia
Table 1 Köppen System of Climatic Classification (See notes below)

Using Köppen System compare data to E first, then, if not a polar region, A, then B, C, D, in that order

The table below describes the Dry-Humid boundary.

Dry-Humid Boundary:

	Classification:
	Dry
	Humid

	70% or more rain in warmer 6 mos.
	R<2T +28
	R>2T +28

	70% or more rain in colder 6 mos.
	R<2T
	R>2T

	Less than 70% rain in either half year
	R<2T +14
	R>2T +14


Table 2  Climatic Data for Representative Stations

	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	Year

	Iquitos, Peru; lat. 3°39'S; 115 m

	Temp.°C
	25.6
	25.6
	24.4
	25.0
	24.4
	23.3
	23.3
	24.4
	24.4
	25.0
	25.6
	25.6
	24.7

	Precip. (mm)
	259
	249
	310
	165
	254
	188
	168
	117
	221
	183
	213
	292
	2619

	Rome, Italy; lat. 41°52'N; 3 m

	Temp.°C
	8.0
	9.0
	10.9
	13.7
	17.5
	21.6
	24.4
	24.2
	21.5
	17.2
	12.7
	9.5
	15.9

	Precip. (mm)
	83
	73
	52
	50
	48
	18
	9
	18
	70
	110
	113
	105
	749

	Peoria, Illinois; lat. 40°45'N; 180 m

	Temp.°C
	-4.4
	-2.2
	4.4
	10.6
	16.7
	21.7
	23.9
	22.7
	18.3
	11.7
	3.8
	-2.2
	10.4

	Precip. (mm)
	46
	51
	69
	84
	99
	97
	97
	81
	97
	61
	61
	51
	894

	Rio de Janeiro, Brazil; lat. 22°50'S; 26 rn

	Temp.°C
	25.9
	26.1
	25.2
	23..9
	22.3
	21.3
	20.8
	21.1
	21.5
	22.3
	23.1
	24.4
	23.2

	Precip. (mm)
	137
	137
	143
	116
	73
	43
	43
	43
	53
	74
	97
	127
	1086

	Ivigtut, Greenland; lat. 61°12'N; 129 m

	Temp.°C
	-7.2
	-7.2
	-4.4
	-0.6
	4.4
	8.3
	9.9
	8.3
	5.0
	1.1
	-3.3
	-6.1
	0.7

	Precip. (mm)
	84
	66
	86
	62
	89
	81
	79
	94
	150
	145
	117
	79
	1132

	Washington, D.C.; lat. 38°50'N; 20 m

	Temp.°C
	2.7
	3.2
	7.1
	13.2
	18.8
	23.4
	25.7
	24.7
	20.9
	15.0
	8.7
	3.4
	13.9

	Precip. (mm)
	77
	63
	82
	80
	105
	82
	105
	124
	97
	78
	72
	71
	1036

	Verkhoyansk, Russia; lat. 67°33'N; 137 m

	Temp.°C
	-46.8 
	-43.1
	-30.2 
	-13.5
	2.7
	12.9
	15.7
	11.4
	2.7
	-14.3
	-35.7
	-44.5
	-15.2

	Precip. (mm)
	7
	5
	5
	4
	5
	25
	33
	30
	13
	11
	10
	7
	155
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Sheet1

				Pueblo, CO

		Month		Temperature		Precipitation

		J		0		1

		F		0		2

		M		5		2.5

		A		10		4

		M		15		4

		J		20		3.5

		J		24		5

		A		24		4.5

		S		18		3

		O		11		2

		N		5		1

		D		0		1.5

		Min		0		1

		Max		24		5

		Average		11.0		2.8

		Range

		Total		132.0		34.0
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Sheet2

				Monterrey, Mexico

		Month		Temperature		Precipitation

		J		16		1.5

		F		19		2

		M		21		2.5

		A		23.7		3

		M		26.5		4

		J		30		6

		J		30		5

		A		27		4.75

		S		24		13

		O		21		8

		N		18		4

		D		15		3

		Min		15		1.5

		Max		30		13

		Average		22.6		4.7

		Range

		Total		271.2		56.8
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Sheet3

				Semipalatinsk, Russia

		Month		Temperature		Precipitation

		J		2.5		37

		F		3		35

		M		5.5		37

		A		10		40

		M		12.5		57

		J		16		63

		J		19		57

		A		16		43

		S		15		38

		O		11		37

		N		7.5		30

		D		4		37

		Min		2.5		30

		Max		19		63

		Average		10.2		42.6

		Range

		Total		122.0		511.0
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