
Build a Weather
Station

Climate Control: or How to Predict the Weather Using a Pig Spleen

~Ken Gregory, at www.cheapmeat.net/ClimateControl.html

We spent more time searching the Web for this chapter than for
any other project in the book. During our research, we came
upon the Web page with the title above at www.cheapmeat.

net/ClimateControl.html, and aside from being funny, it’s not a bad
highlight for what we found. The project in this chapter not only collects
data from a weather station you’ll build, it gives you tools to use that data in
making your own weather forecast. Most of what you’ll find searching the
Web, though, is either (a) tools to gather weather forecasts from established
Web sites, (b) tools to gather data from your own weather station and do
nothing else but prepare graphs, or (c) oddball rules of thumb for how to
predict the weather. Pig spleens, indeed.

The Accurate Weather Report Is
Outside Your Window 
We used to live in Los Angeles, where being next to the Pacific Ocean
made weather forecasters uncannily accurate. Their forecasts almost never
varied from day to day, however, so their record had little to do with mad
weather skills. Where we live now, though, actually has seasons: rain, snow,
wind, and tornados. Weather forecasters earn their keep, even though
they’re usually wrong. It’s seemingly the only profession in which you can
be wrong all the time and still collect a regular paycheck.
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190 Part IV — Out and About

In all fairness, forecasting the weather is hard and gets phenomenally harder as you project 
further into the future. A good discussion of forecasting and chaos theory can be found at
www.met.rdg.ac.uk/~ross/Documents/SchoolTalkA.html. The article there classi-
fies forecasts based on how far ahead they look, naming these categories and stating that they
become less certain as you go to longer forecast intervals:

� Now-cast — up to six hours in the future

� Short-term forecast — up to three days in the future

� Medium-term forecast — up to ten days in the future

� Seasonal forecast — up to three months in the future

If you happen to have a recent-vintage supercomputer lying around unused, and perhaps sev-
eral advanced degrees in weather forecasting, you’re all set to start your own long-range weather
forecast service (or have already). The rest of us can access the same results using any of the ser-
vices on the Internet including 

www.weather.com

www.intellicast.com

nws.noaa.gov

www.wunderground.com

wwwa.accuweather.com

www.earthwatch.com

International forecasts are available through www.ask.com by searching on International
Weather Forecast. The problem with all these services, both U.S. and international, is that by
necessity they cover relatively large areas (such as single ZIP codes or larger) and thus may not
accurately forecast for your location.

Instant Data, Served Anywhere 
Figure 11-1 and Table 11-1 together illustrate that Internet forecasts and local weather for 
the same place can differ. The figure shows a sample of current data from www.weather.com
for our location as retrieved by Weather Watcher (download.com.com/3000-2381-
10049378.html). Table 11-1 shows the actual data as recorded with a weather station built
according to this chapter.
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FIGURE 11-1: Weather Watcher current conditions display

Table 11-1 Actual Weather Data Corresponding to Figure 11-1

Temperature (°F) Relative Humidity Barometric Pressure (in Hg)

72.5 24.1 30.03

The relative humidity and barometric pressure were close, but the temperature was not. Given
that you can’t get really accurate current conditions, it’s not very likely you’ll get an accurate
forecast from the Internet either. That degree of inaccuracy might not matter if all you’re doing
is lying in the sun on a summer day, but if you’re worried whether or not you can safely plant
seedlings after the last spring frost, it matters a lot. The problem isn’t incompetence on the part
of the weather data providers; it’s that weather patterns form very complex systems in which
small factors can produce significant variations. For example:

� In Napa Valley, different vineyards — on different sides of the valley, or even down the
road from one another — are subject to different temperatures, rainfall, and sunlight. The
result is that grapes of the same varietal from one vineyard make wine significantly dif-
ferent from another vineyard in the same valley.

� From Palms Won’t Grow Here and Other Myths, by David A. Francko (Timber Press,
2003), “The National Weather Service (NWS) has been collecting official climatic data
for Cincinnati since the 1860s. For most of this period, the official weather station was
in the city proper, at Lunken Airfield, in a low-lying area near the Ohio River that has
become strongly influenced by urbanization. In the 1970s the official reporting station
was relocated to the new Greater Cincinnati-Northern Kentucky International Airport,
located across the Ohio River in a rural area of northern Kentucky perhaps 10 mi (16
km) west of Lunken Airfield. Not only is Hebron, Kentucky, away from the heat island
of downtown Cincinnati (although an airport itself is a heat island), the airport is sited
on an exposed plateau rather than a sheltered lowland. It should not be surprising, then,
that numerous temperature records have been set for Cincinnati recently.”
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� The Cloudforest Web site (www.cloudforest.com/weather/weather_res.
html) offers guidelines on microclimates, but itself notes that “. . . the temperature in
your yard might still be quite different from what the official weather station down the
street might be reading. We took a look at the December 1998 readings for all the sta-
tions around Santa Cruz, and the results varied significantly from location to location.”

In the face of such local variability, your only resort for an accurate near-term forecast is likely
to be one you do yourself. In this chapter, you’ll see how to gather the data you need and
develop a forecast for your site.

Building and Using Your Weather Station from Kits
Figure 11-2 shows a block diagram of the weather station project. You’ll use weather simula-
tion software to generate your forecast, combining more general data from Internet sites with
local data you collect. Those combined data sets give the simulation software insight more rele-
vant to your location than is available to the less specialized forecasts and give you better short-
term forecast capability.

FIGURE 11-2: Weather station project block diagram
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Parts List
Although long-term weather forecasts rely on massive, expensive supercomputers, the much
shorter time frames and smaller region you’ll analyze with simulation software in this project
place far lesser demands on your PC, so much so that the requirements for the PC you’ll use
for your weather station really are minimal. Once again, even a processor slower than 300 MHz
running Windows will do. The rest of the parts we used are shown in Table 11-2.

Table 11-2 Weather Station Parts List

Part Manufacturer and Model Number

Data Logger Data Harvest EasySense Advanced ($349)
www.dataharvest.com/Products/easysense/
logger_features.htm

Temperature Sensor Data Harvest 3100 ($39)
www.dataharvest.com/Products/easysense/
sensors/general_temperature.htm

Barometric Pressure Sensor Data Harvest 3140 ($69)
www.dataharvest.com/Products/easysense/
sensors/barometric.htm

Relative Humidity Sensor Data Harvest 3145 ($74)
www.dataharvest.com/Products/easysense/
sensors/humidity.htm

Weather Simulation Software WXSIM by Thomas J. Ehrensperger ($59.95)
members.aol.com/eburger/WXSIM.html
Download and order at
www.weathergraphics.com/WXSIM/index.htm

The first step is to set up your weather station and begin collecting data. You can get 
complete weather stations with PC interfaces (the one available from Day Weather at www.
dayweather.com/Shopping%20Cart/ws2010PC.htm is representative); we chose to use
(with different sensors) the same data logger hardware we used in Chapters 5 and 8 to reduce
the cost of the collection of projects. Figure 11-3 shows the data logger. Sensor probes connect
to the front; the PC and power cables connect to the rear. Internal rechargeable batteries sup-
port operation for hours while disconnected from a power source. The meter button provides
quick access to real-time readings, displayed on the LCD panel in the upper-left corner, while
the other buttons operate the menu system to access more complicated functions.
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FIGURE 11-3: Data Harvest Easy Sense Advanced data logger 

We chose to use the data logger remotely, collecting data independently of the PC, but if you
have the ability to connect a serial cable from your PC to the data logger you can collect in real
time, too. Because the data logger can capture data for well over a month without attention,
and because a relatively slow sample rate is usable for this project, there’s no liability to using it
remotely. You’ll want to make sure the logger itself is protected from water, wind, dust, salt, fog,
and curious animals, although the sensors must remain exposed. Figures 11-4 through 11-6,
respectively, show the temperature, relative humidity, and barometric pressure sensors.
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