Geographic Effects on Precipitation, Water Vapor and Temperature

By Myles Loveall and Lindsay Penney

Long Beach, California

Purpose: To improve analytical and basic science skills by collecting, comparing, and analyzing atmospheric conditions between two geographic locations.

Grade Levels: 9th ( 12th
Estimated Time of Completion: Three 50-minute class periods

Learning Outcomes:

1. Students will use Live Access Server data to investigate factors that affect climate.

2. Students will graph atmospheric data by importing microsets into Excel format.

3. Students will gain an understanding how characteristics of geographic locations affect climates.

National Standards:


Geography

Places and Regions


Science Content
A Science as inquiry


Science Content
D Earth and Space Science


Science Content
E Science and Technology

California State Content Area Standards (see Virginia Standards below):


Energy in the Earth System 5.a. Students know how differential heating of Earth results in circulation patterns of the atmosphere and oceans that globally distribute the heat.


Energy in the Earth System 5.b. Students know the relationship between the rotation of Earth and the circular motions of ocean currents and air and pressure centers.


Energy in the Earth System 5.f. Students know the interaction of wind patterns, ocean currents, and mountain ranges results in the global pattern of latitudinal bands of rainforests and deserts.


Energy in the Earth System 6.b. Students know the effects on climate of latitude, elevation, topography, and proximity to large bodies of water and cold or warm ocean currents.

Prerequisites:

1. Familiarity with accessing web sites on the Internet

2. Ability to locate cities using latitude and longitude coordinates

3. Understanding of comparing and contrasting techniques and outcomes

4. General understanding of factors which influence climate

5. Ability to import data into Excel and graph the data

Tools:

1. Computer for each student or for a group of 3 students

2. Excel or other spreadsheet technology

3. Black and white printer

4. Internet access to Live Access Server

Vocabulary:


Climate


Precipitation

Rainshadow effect


Temperature


Water Vapor

Precipitable Water

Albedo

Latitude

Longitude

Lesson Links:

1. How to import data into Excel:  http://mynasadata.larc.nasa.gov/excel.html

2. Live Access Server (LAS):http://mynasadata.larc.nasa.gov/las/servlets/dataset

Background:


There are many factors that affect an area’s climate.  By understanding these factors, someone could predict the average temperature, temperature range, and precipitation patterns of an area.  They could also predict the type of vegetation likely to grow in an area based on these atmospheric conditions.


The most obvious influence on climate is a location’s latitude or its distance away from the Equator.  This factor affects the area’s solar inclination throughout the year, leading to seasonal temperature changes.  There are many other factors that can influence the area as well.  These include proximity to a large body of water, the rainshadow effect, global wind circulation, proximity to cold and warm ocean currents, cloud cover, albedo, and altitude.  A difference in one of these factors can cause a very different climate between two locations.  

In this activity, you will be working in groups of three.  Each group will be assigned one of six sets of cities.  Each group will be responsible for comparing and contrasting the temperature, precipitation, and water vapor for the two cities in their set.  At the end of the activity, you will be presenting your findings to the rest of the class and determining whether or not the two locations have similar or different climatic conditions.

Procedure: 
1. Your teacher will assign each group one of the following sets of cities:

a. Los Angeles, CA (34 N, 118 W) and Las Vegas, NV (36 N, 115 W)

b. San Francisco, CA (37 N, 122 W) and Reno, NV (39 N, 119 W)

c. Long Beach, CA (33 N, 118 W) and Palmdale, CA (35 N, 118 W)

d. Santa Barbara, CA (34 N, 119 W) and Bishop, CA (37 N, 118 W)

e. Seattle, WA (47 N, 122 W) and Spokane, WA (47 N, 117 W)

f. Beijing, China (39 N, 116 E) and Mongolia Desert (47 N, 106 E)

2. Using a computer or a world map, locate your cities and then answer the following pre-lab questions.

a. How do the longitude and latitude compare between your two cities?

b. How do you think this will affect the cities’ temperature, precipitation, and water vapor levels?

c. What is the proximity of your cities to water or other landforms?

d. How will these affect the cities’ temperature, precipitation, and water vapor levels?

3. Each person in your group will be responsible for finding and graphing the data for one atmospheric variable: temperature, precipitation or water vapor.

4. Each student should access the LAS depending on the variable they are completing. Access the lesson link for Live Access Server, then Atmosphere.

a. Atmospheric Temperature, Monthly Near-Surface Air Temperature

b. Precipitation, Monthly Precipitation, or 

c. Atmospheric Water Vapor, Monthly Lower Troposphere Precipitable Water 

(*NOTE - If you are not automatically prompted with parameter choices click on 'Choose Data Set' in the upper left hand corner of the screen to begin selecting your parameters*)

5. Once at the correct data parameter, you will need to change the plot option to  ‘Time Series’ This can be found to the left of the screen under ‘Plot Options’.

6. At the bottom, you will need to change the “Select Time Range” to January 15, 1994 and January 15, 2004. 
7. Once you have changed the date Range be sure to click on the radio button next to ‘Update Plot’ at the top of the screen. This will allow you to see the changes to your plot as you make new selections.

[image: image3.png]3 Microsoft Excel - Las Vegas.

Los Angeles Temperature.xis,

Ele Edt Vew Iset Fomat ook Data Window Help Type aquestion for help =

DEERS SR TE DB S0 8 = -5 E D 100
EREE

B A Date

Date  Los Angeles Las Vegas

16-Jan24 2888 2778
16-Feb94 263 2758
16-Mar-94 2893 2842
16-Apr-24 2907 2883
16-May-24 2936 2941
16-Jun24 301 3028
1B-Jul94 301 3058
16-Aug 94 3028 04 Chart Wizard - Step 1 of 4 - Chart Type
16-Sep-94 2987 2978
18-0ct84 2936 29 Standard Types. | Custom Types
1B-Nov-94 2688 2789
16-Dec-24 288 2761 th";v‘::n ) fhataiee
16-Jan95 263 275 - 2
16-Feb95 2893 2827 =
16-Mar-95 2688 26827 ez the
16-Apr-95 2912 2888 @Fe L
16:May-95 212 293) [ Ceoten |
16-Jun-95 298.3 300.1 U
1B-Jul95 301 045 @ Doughnut
16-Aug 95 3028 3053 sy Radar
16-Sep 95 301 301 & sutece W
16-0ct95 297.4 2987 ubbie
1B-Nov5 2941 2912
E0EEES 202 254 catte with data points connected by
16-Jan96 2902 2669 moothed Lines withoLt markers.
16-Feb%6 2917 2837
16-Mar-96 2902 2832
16-Apr-96 2917 268 Press and Hold t Ve Sample
16-May-26 2955 2978
16-un95 292 3| = T T T
1B-Ju-9B 3023 3049 (omer ] Lo J [ o ]
16-Aug 96 023 3045
16-Sep 95 2987 3001
16-Oct96 295 2936
1B-Nov-96 2922 2673
16-Dec 96 2893 2842
16-Jan97 2888 2805
16-Feb97 2688 2805
16-Mar-97 2917 2847
16-Apr-97 2917 2838
16-May-97 297.4 2992
16-Jun97 295 2983
1B-Jul7 014 301
16-Aug 97 301 301
16-Sep97 014 3005
1B-0ct97 29 2955
1B-Nov-97 2932 2873 2
W 4 » m\Sheet1 { sheet2 { shesta it i ] s

Ready )





8. On the right hand side of the page, you will need to enter in the latitude and longitude for one of your cities.  

9. Go to ‘Save As’ at the top of the screen. Select ASCII from the drop down menu, verify your date range and click on OK to produce your ASCII text file.

10. A table of values should appear.  Be sure pop-up blockers are turned off.

11. You need to import this data into Excel, following the directions on how to import data into Excel (see lesson link).

12. After you are done with the first city, you need to follow steps 5 ( 12 for your second city.  The information for your second city will need to be included in the same Excel file as the first city.

13. Once all data are entered into the Excel file, you will need to create a chart to compare the two cities.  To do this, you will need to highlight all three columns worth of information: date, data for city one, and data for city two.

a. Then go to “Insert” to “Chart”.  

b. Select “XY Scatter” and “Scatter with data points connected by smoothed lines without markers”.
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Press “Next”.

d. You will see a preview of what your graph will look like.  You should see two different colored lines on the graph progressing from left to right.

e. After previewing, press “Next” again.

f. Title the graph.  The title should correspond to the atmospheric variable that was compared to the two cities.

i. The X-axis will always be Month.

ii. The Y-axis will either be temperature, precipitation or water vapor.
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g. Once completed, press “Next”.

h. Save chart within the spreadsheet.

14. Print the data and the graph to answer the conclusion questions and to include in your group report and presentation.

Questions:


The answer to the following questions will be included in your final one-page report as well as your group presentations to the class.

1. Compare and contrast the temperatures of City 1 and City 2.  What can you conclude about your graph?

2. Identify any climatic factors that may have influenced the temperatures of these two cities.

3. Compare and contrast the water vapor content of City 1 and City 2.  What can you conclude about your graph?

4. Identify any climatic factors that may have influenced the water vapor content of the two cities.

5. Compare and contrast the precipitation totals between City 1 and City 2.  What can you conclude about your graph?

6. Identify any climatic factors that may have influenced the precipitation totals of the two cities.

Extensions:

1. Repeat the steps from the procedure for aerosols or air quality using data from the Live Access Server.  

2. After analyzing your charts, do you see a noticeable difference in the accumulations of either atmospheric condition?

3. Give possible reasons why you see or don’t see a difference.

Virginia Standards of Learning:

ES.1c: The student will plan and conduct investigations in which scales, diagrams, maps, charts, graphs, tables, and profiles are constructed and interpreted. 

ES.3d: The student will investigate and understand how to read and interpret maps, globes, models, charts, and imagery. Key concepts include location by latitude and longitude and topographic profiles. 

ES.11c: The student will investigate and understand that oceans are complex, interactive physical, chemical, and biological systems and are subject to long- and short-term variations. Key concepts include systems interactions (density differences, energy transfer, weather, and climate). 

ES.13d: The student will investigate and understand that energy transfer between the sun and the Earth and its atmosphere drives weather and climate on Earth. Key concepts include weather phenomena and the factors that affect climate including radiation and convection. 

