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Weather & ClimateWeather & ClimateGEOG 390
 Spring 2009Spring 2009
 T‐Th 4:00 ‐ 5:15
 Lecture 1
 Chapter 1Chapter 1
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Course ContentCourse Content
 t h i t t• atmospheric structure• humidity, clouds, fog, rain, snow • wind• wind• weather systems• severe weather• severe weather• climate change• Learn about the tools meteorologists use to makeLearn about the tools meteorologists use to make weather forecasts
 • We will also be looking at and discussing weather g gmaps, radar, satellite imagery, forecast models and how to take meteorological measurements.

Page 3
                        
                        

InstructorInstructor
 • Instructor: Dr. Dave DuBois• Office phone: 862‐5468p• [email protected]• Office at the Desert Research Institute (DRI)• Office at the Desert Research Institute (DRI), the corner of Swenson and Flamingoff• Office hours: by appointment
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Course StructureCourse Structure• Most classes will be mainly lectures some• Most classes will be mainly lectures, some 
 demonstrations, some problem solving
 • Please ask questions. This is your education.
 • Text: C. Donald Ahrens, Meteorology Today, 9th edition.  There will also be some handouts for supplemental information not covered in the bookinformation not covered in the book
 • You might be able to get the 8th edition at much less cost g g– very similar but photos and figures changed slightly
 • I will hand out copies of slides so you can take notes
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Course StructureCourse Structure
 R d th t t b f i t l lt th• Read the text before coming to class ‐ consult the syllabushttp://wolfweb unr edu/homepage/daved/geog390 htmlhttp://wolfweb.unr.edu/homepage/daved/geog390.html
 • I might experiment with Moodle for class• I might experiment with Moodle for class
 • Later on you will have the opportunity to participate• Later on, you will have the opportunity to participate in weather discussions during class.  My hope is that it will help you understand what you learn in the text.  I will do them at first.
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Course RequirementsCourse Requirements
 • Homework  = 15%
 • 3 tests = 60% (20% each)3 tests   60% (20% each)
 • Weather map discussion = 5%
 • Final exam = 20%
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Overview for TodayOverview for Today
 • Chapter 1 of Ahrens, Earth and Its Atmosphere
 • What is the difference between weather andWhat is the difference between weather and climate?
 C i i f h h• Composition of the atmosphere
 • Vertical Structure and layersy
 • Weather briefing
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Weather and ClimateWeather and Climate
 • Weather– short term air temperature, air pressure, humidity, p , p , y,clouds, precipitation, visibility, and wind
 • Climate– long term patterns and average weather
 – not just magnitude but also frequencyj g q y
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Weather & ClimateWeather & Climate
 l• Meteorology– Study of the atmosphere and its phenomena
 • Noteworthy advances in meteorology– Aristotle 340 B.C. Meterologica, meteoros: high in air– 1843 telegraph– 1920s air masses– 1940s upper air– 1950s radar and computersp– 1960s satellite– 1990s internet
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Weather & ClimateWeather & Climate• What weather data do we rely on?What weather data do we rely on?
 – Observations (airports, cooperative stations, military etc )military, etc.)
 – Geostationary Operational Environmental Satellite (GOES) i t l i t i f b(GOES) gives meteorologists a view from above
 – Weather radar
 – Balloon and remote sensing data
 – Weather maps: pressure cells, fronts, surfaceWeather maps: pressure cells, fronts, surface stations
 – Computer models provide forecasts– Computer models provide forecasts
 – Look out the window!
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Weather & ClimateWeather & Climate
 • Weather and Climate in Our Lives– Two general reasons for studying how weather g y gand climate impacts our lives: economic efficiency and public safetyp y
 – Defines our clothing
 Defines and affects crops; what we eat– Defines and affects crops; what we eat
 – Utilities
 – Extreme cold and heat
 – Tornados and hurricanes
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Weather & ClimateWeather & Climate
 • Meteorologist– Any person with a college degree in meteorology y p g g gyor atmospheric science; not just the TV weather personp
 – Half of 9,000 meteorologists employed by the US National Weather Service (NWS)National Weather Service (NWS)
 – Operational meteorologist (NWS, insurance, aviation air quality etc )aviation, air quality, etc.)
 – Research  meteorologists
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Overview of the Earth’s AtmosphereOverview of the Earth s Atmosphere
 • The atmosphere is a delicate life giving blanket of air surrounding the Earthg
 • Without the atmosphere the Earth would not have lakes or oceanshave lakes or oceans
 • Radiant energy from the sun energizes the atmosphere driving day to day weather
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Overview of the Earth’s AtmosphereOverview of the Earth s Atmosphere
 • Composition– 99% of the atmosphere is within 30 km of the pEarth’s surface
 – 78% Nitrogen (N2) and 21% Oxygen (O2)78% Nitrogen (N2) and 21% Oxygen (O2)
 – The percentages represent a constant amount of gas but cycles of destruction and production aregas but cycles of destruction and production are constantly maintaining this amount
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Overview of the Earth’s AtmosphereOverview of the Earth s Atmosphere
 • Composition– Water a variable gas following the hydrologic g g y gcycle
 – Carbon dioxide has risen in recent years and is anCarbon dioxide has risen in recent years and is an important greenhouse gas
 Other greenhouse gases exist beyond carbon– Other greenhouse gases exist beyond carbon dioxide
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CO2 cycle
 source sink
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Mauna Loa CO2 from 1958 to 2007
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Other Human Caused PollutantsOther Human Caused Pollutants
 • Ozone (O3)
 • Particulates (dust, smoke, haze)Particulates (dust, smoke, haze)
 • Nitrogen oxides (NO, NO2)
 • Carbon monoxide (CO)
 • HydrocarbonsHydrocarbons
 • SO2
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Natural PollutantsNatural Pollutants• Volcanic eruptions produce particulates, CO2,Volcanic eruptions produce particulates, CO2, SO2, water vapor
 D t f id i• Dust from arid regions– Some of this can be classified as human caused
 • Forest firesSome of this can be classified as human caused– Some of this can be classified as human caused
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FiresFires
 Dust
 22 Oct 2007Satellite image fromimage from MODIS
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Vertical Structure of the AtmosphereVertical Structure of the Atmosphere
 d• Air Pressure and Air Density– Weight = mass x gravity– Density = mass/volume– Pressure = force/area/– At the Earth’s surface the pressure of the atmosphere is 14.7 lbs/in2 . p /
 – Standard sea level pressure is 1013.25 mb = 1013.25 hPa = 29.92 in Hgg
 – Atmospheric pressure decreases with an increase in height.g
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Vertical Structure of the AtmosphereVertical Structure of the Atmosphere
 • Layers of the Atmosphere– Lapse rate = change in temperature with a change p g p gin height
 – Isothermal environment = no change inIsothermal environment = no change in temperature with height
 Inversion layer = change in the sign of the lapse– Inversion layer = change in the sign of the lapse rate
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Vertical Structure of the AtmosphereVertical Structure of the Atmosphere
 • Layers of the Atmosphere– Troposphere: decrease in temperature, day to day p p p , y yweather, tropopause
 – Stratosphere: increase in temperature ozoneStratosphere: increase in temperature, ozone, stratopause
 Mesosphere: decrease in temperature– Mesosphere: decrease in temperature, mesopause
 h h i i– Thermosphere: increase in temperature, suns strongest radiation
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E l f i i l i t hExample of inversion layer in troposphere
 Tallest building is about 100 m highabout 100 m high
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OzoneOzone
 • Tropospheric ozone ground‐level pollutant, but important component in the stratosphere p p p
 • Stratospheric ozone absorbs short‐wavelength high energy solar radiationwavelength,  high energy solar radiation, allowing plant and animal life 
 • Chlorofluorocarbons have reduced stratospheric ozone levelsstratospheric ozone levels
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Plume punching StratospherePlume punching through stratosphere
 Stratosphere
 Top of troposphere
 Troposphere
 3 km
 Eruption of Redoubt Volcano in Alaska
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Vertical Structure of the AtmosphereVertical Structure of the Atmosphere
 • How do you measure it?  Use Radiosonde– Weather balloon and parachutep
 – Instrument and transmitter
 Air temperature humidity– Air temperature, humidity, pressure
 d l l d f– Winds are calculated from Doppler and GPS
 – Measurements up to 33 km or 10 mb (typically)
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