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Eppley Airfield, at approximately 10 am local time, over the last 30
years. Each variable is clearly labeled.

11. In bullet or paragraph form, describe how your observations
taken today compare to the climatologies of temperature, relative
humidity, cloud cover, and wind speed for the Omaha area. Be
sure to note any practically significant differences and if present,
a discussion of why you think those differences from climatology
occurred.
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3. Lab 3: Biome Detective

Introduction
There are many features at come together to determine the
biophysical environment, including soil characteristics, flora, fauna,
water availability, and climate. Each of these features directly and
indirectly shapes the others, but arguably, the climate of the
particular region plays the largest role. Climate is typically shaped
by the factors that control temperature and precipitation, which
include: latitude, insolation of solar radiation, elevation, proximity
to large bodies of water, ocean currents, and land use/land cover.
We spent last lab observing the weather, and drawing comparisons
to the local climate. Today, we will be using climate data and
visualizations of the biophysical environment to further solidify our
identification and understanding of major biomes. Recall, we have
discussed 8 major global biomes:
1) Tropical Rainforest, 2) Savanna/Tropical Dry Forest, 3)
Desert/Semi-Desert,
4) Mediterranean, 5) Temperate Grassland, 6) Temperate/
Deciduous Forest,
7) Boreal Forest, 8) Tundra
The primary objectives for today are to:

* Analyze/comprehend climographs from various locations, to
grasp the climate of the area

» Use the climographs, plus visual cues, to determine the biome
of a particular region

* Gain a geographic perspective as to where specific biomes are
located on the planet

Background Information/Further Reading

GEOGUESSR

For this lab, we will be utilizing the online platform GEOGUESSR.
This is a free platform that utilizes Google Maps - Street View. The
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platform works by effectively dropping you somewhere in the world,
then you get to roam around on street view, looking at various visual
clues to determine where you are. The game is generally considered
fun, and potentially addicting.

To use the specially-created maps for this lab, you will need to
create an account on Geoguessr.com. It is no-cost, and relatively
painless. You do NOT need a pro account. To save time in lab,
please create your account prior to lab! There will be a specific
link provided to you, which are for predefined locations that you
will need to investigate. You are encouraged to practice using the
platform the day before lab. Only one game can be played per
day for free. Consider starting with “Omaha Metro, NE, USA™
https: /www.geoguessr.com/maps/5cf6940b19e12f3474502621

Climographs

Climographs are graphical representations of typical climatic
conditions for a specific location. We've used some in lab 2 to
compare with our meteorological observations. In this lab, two
variables will be depicted on each climograph: temperature and
precipitation. For both variables, average monthly conditions are
shown over the 1980-2010 period. Months are on the x-axis: 01 =Jan,
02 = Feb, etc., while temperatures and precipitation magnitudes are
on the y-axes.

Average temperatures (in °C) are shown as lines, while the bars
show precipitation accumulation (in mm). With them, we can
determine a number of critical insights, including temperature and
precipitation range, warm/cool /dry/wet seasons, a likely tropical /
temperate/polar distinction, and others.

Below is an example of a climograph. We can see that the average
daily temperature (red line) throughout the year is highly variable,
ranging between 25°C in the summer to below freezing in the
winter. Precipitation (blue bars) also is seasonally variable, with
larger amounts of precipitation in the warm season (May-Sept), and
lesser amounts in the cool season (Oct-Apr).
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Because the temperature does vary with the seasons, with only
a few months of the year below freezing, we can assume it is a
middle-latitude location. The magnitude of temperature variation
also indicates a likely in-land, or continental, location away from
the influences of Oceans. There is a relatively-dry season during
the winter. Putting the temperature and precipitation together, we
might hypothesize this is a temperate grassland or temperate forest
biome.

Questions

Part 1 - Climographs
1. You will be provided climographs for seven different locations

within the United States. Your first task is to describe the

characteristics of the climate for this location. This could include

information such as:

* The magnitude of temperature variation during the year
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(annual range)

* Average annual temperature (i.e. tropical, polar, or midlatitude)

* The amount of precipitation (including a general distinction of
wet, dry, or variable)

» The timing of precipitation (consistent all year, dry season, wet
season)

» Other information you find appropriate

Climograph A:
Climograph B:
Climograph C:
Climograph D:
Climograph E:
Climograph F:
Climograph G:

Part 2 - Geoguessr

Instructions: You will be playing a game of Geoguessr for this part.
You will be randomly given five locations in the United States that
will match five of the seven locations of the climographs. Once you
start the game, your first step will be to take a few notes about the
first location. Pay specific attention to the biophysical environment,
noting things such as: quantity and types of vegetation (evergreen
vs. deciduous trees, shrubs, grasses, no vegetation, all the same type
vs. mixture, etc.), and the color and texture of the soil (if possible).
You should also take note of any other distinguishing features such
as bodies of water, mountains, or man-made features.

Once you have described the location, go ahead and make a guess
as to where your location is located, using the Geoguessr map, and
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write in the general location on this lab (nearest city, state OR lat/
lon). Youl also be recording the correct location and how far away
you were. Keep in mind, all locations are in the U.S. for this activity.
Many locations within the same biome across the US exist. Think
logically and don’t panic if your answer seems REALLY far away. The
link to the specific location is: https: //www.geoguessr.com/maps/
5cf6a503b741f87ce8ce3adf alternatively, you can search “GEOG1050
- Biome Detective, USA” As noted in the name, only locations in the
USA are options.

2. Fill out the table below, following the directions given above.
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Location Description

My Location Guess

Correct Locatio

Game Summary, Total Points:

3. At this point, you have seen all seven climographs. You've also

seen five of seven possible correct locations in Geoguessr. The

climographs’ locations roughly match the locations used in the

Geoguessr game. Your last task is to determine which Geoguessr

locations (i.e. question 2) correspond to which climographs (i.e.
question 1). You should be able to match five of seven fairly
precisely based on your answers to question 2. For the two
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remaining climographs for which you do not have specific

locations from Geoguessr, make an educated guess.
Climograph A:
Climograph B:
Climograph C:
Climograph D: _ __
Climograph E:
Climograph F: _
Climograph G: _
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4. Lab 4: Environmental
Hazards - Air Pollution

Introduction

Air pollution is defined as the emission or release of pollutants
into the atmosphere, where the pollutants are visible or invisible
particles/gases that are not a part of the normal composition of
air. Perhaps the most obvious pollutants are the airborne wastes
associated with fuel combustion, which are seen emitted from
factories, power plants, and vehicles. Particulate matter is often
the most visible source of air pollution, and is arguably the largest
source of anthropogenic air pollution. However, there are also
natural (non-anthropogenic) sources, such as the particulate matter
and gases emitted by volcanoes, the smoke from lightning-causes
fires, dust storms, and pollen. Regardless of source, particulate
matter can be harmful to plant, animal, and human life and well-
being.

The primary objectives for today are to:

» Develop a working definition of particulate matter and
comprehend the indices used to track/monitor it

* Assess and compare air quality across the United States, in
Omaha, and in other locations worldwide

* Measure air quality in different locations and make
comparisons across space

Background

Sources of Air Pollution

There are three categories of anthropogenic air pollution: Point,
Area, and Mobile. A point source is perhaps most simply thought
of as a feature that is fixed in space that emits a large amount of
pollutants, such as a factory smokestack. In contrast, area sources
are a combination of multiple, less impactful, sources that when
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combined, emit a large amount of pollutants. An example of area
sources would be a park with multiple campsites, where each site
had a campfire. A single campfire itself produces small amounts of
pollutants, but the combined impact of 20-30 campfires together
create a substantial emission. Mobile sources are ones that move,
such as those from sources of transportation (i.e. cars, trucks,
trains, plains, etc.).

The Environmental Protection Agency (EPA) defines five Criteria
Pollutants, pollutants for which there are established laws and
standards for air quality. They are: ozone (ground level), particulate
matter, carbon monoxide, sulfur dioxide, and nitrogen dioxide.
Definitions of these criteria pollutants is available below, and
further information can be found at: https: /www.epa.gov/criteria-

air-pollutants. With higher concentrations of these pollutants, there
are higher health risks including: aggravated cardiovascular and
respiratory illness, added stress to the heart and lungs, respiratory
system cell damage, fatigue, asthma, irritation of eyes, nose, and
throat, and shortness of breath.

Ozone (ground-level): Tri-atomic oxygen (O3) which forms by
chemical reaction between nitrogen oxides (NOx) and volatile
organic compounds (VOC) when exposed to sunlight. NOx and VOC
are byproducts of various combustion reactions.

Particulate Matter (PM): Small particles in the air, such as dust,
dirt, soot, or smoke. There are two varieties: PM2.5 and PM10. The
number corresponds to the size of the particulates, in micrometers.
PM2.5 are about 2.5 micrometers and smaller (about the 30 times
larger than the thickness of a human hair. PM10 are 10 micrometers
or smaller.

Carbon Monoxide (CO): A odorless and colorless gas released
when something is burned, such as natural gas, gasoline, and
organic matter.

Sulfur Dioxide (SO2): Compound primarily resulting from fossil-
fuel-based combustion at power plants, however vehicles, mining
and volcanic eruptions also emit SO2.

Nitrogen Dioxide (NO2): A highly reactive gas which is emitted
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to the atmosphere due to the burning of fuel such as gasoline and
diesel.

Air Quality Index

To assist in determining how clean (or polluted) the air is, and
inform the associated health risks, the Air Quality Index (AQI) was
created. It focuses on the health impacts you may experience after
a few hours or days breathing the polluted air, and is based on levels
of five (of six; excludes lead) criteria pollutants. The AQI works as a
running scale from 0-500, where the lower the number, the cleaner
and safer the air, and the higher the number, the more polluted the
air. While lower is better, values below 100 are generally considered
satisfactory. The following tables outlines the AQI’s values.

Air Quality Index
(AQI) Values Levels of Health Concern Colors

When the AQI is in this range: ..air quality conditions are: ...as symbolized by this color:

51to 100 Moderate Yellow

e e

zo1 to 300 Very Unhealthy Purple

Air Quality Index

Levels of Health N“‘;:f‘:i:al Meaning
Concern
Air quality is ble; h for some there may be
Moderate 51 to 100 a moderate health concern for a very small number of people who

are unusually sensitive to air pollution.

I.Inhnnhyfor Members of sensitive groups may experience health effects. The
general public is not likely to be affected.

Everyone may begin to experience health effects; members of
sensitive groups may experience more serious health effects.

Very Unhealthy 201 to 300 Health alert: everyone may experience more serious health effects.

Mrrre 301 to 500 Heallh_warnings of emergency conditions. The entire population is
more likely to be affected.

Measuring Air Quality
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Hand-held instruments will be provided in class. They sample the
air directly in contact with the device, and report the value onto the
screen. Similar to lab 2, these are “point and click” type instruments.
Please treat these with care and do not touch the sensor. Do not
breathe into the sensor.

Further Information and Data used in Lab

In reaching the learning goals for today’s lab, we will be utilizing
data from a variety of air quality monitoring groups within the
US and worldwide. AirNow, a part of the EPA
(https: /www.airnow.gov/), provides near real-time observations of

air quality and allows for comparisons between cities, based on
the last 10 years of data (https://www3.epa.gov/aircompare/).

Additionally, data are available globally from World Air Quality Index
project (https://waqi.info/). We will be providing you case-study

data for analysis in lab, however you are welcome to explore these
data on your own.
Questions
Part 1 - Real-Time Air Pollution Conditions
You will be provided with (a) AQI map of the United States, (b)
AQI map of the Omaha area, (c) table of AQI criteria pollutants for
Omaha area, (d) AQI map for the world, and (e) AQI data for two
specific locations outside the United States.
1. Using (a), describe the AQI across the U.S. Be sure to note the
general areas where AQI is not Good (i.e. where is it Moderate,
USG, Unhealthy, Very Unhealthy, and/or Hazardous).

2. Where is the location with the highest AQI? What's the AQ],
approximately?

3. What sort of health impacts could be expected at an ‘unhealthy’
or high category?
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4. Using (b) and (c), answer the following:
The current AQI in Omaha is

The current Ozone AQI is
The current PM10 AQI is
The current PM2.5 AQI is

5. Examining the forecast for today and tomorrow (using (c)), do we
need to be concerned about air quality? Why or why not?

6. Keeping these values in mind, let’s put them into context of values
across the world. Using (d), where is AQI data generally available,
based on the map? Where is it not available?

7. Hypothesize why AQI data is available (or not available) where it is
(or isn’t).

8. Two locations, not in the United States, are provided to examine
in further detail (e). Use them to answer the following questions.
If you'd prefer to choose your own locations, please confirm this
with your instructor prior to working.

Location 1 AQI

8a. What is the primary pollutant contributing to the AQI?

8b. The color of the clouds in the Air Quality Forecast area (slightly
down the page) match the colors of the AQI. How is AQI
forecasted to change over the next few days, in comparison to its
current value?

8c. What about this specific location may contribute to its AQI?
(hint: think about population, sources of pollution, general

climate, etc.)
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