
	Can You Predict the Weather?
Build a Hygrometer & Barometer — Then Put Them to the Test

	Avante Science  •  Middle School Science Fair  •  Meteorology & Data Collection  •  Partner Experiment



	🌤  Background — What’s Going On?

	Every day, meteorologists — scientists who study the atmosphere — use data from thousands of instruments around the world to forecast the weather. They do not guess. They measure, analyze patterns, and apply the laws of physics.

Three of the most important measurements they use are:

Temperature  — how hot or cold the air is, measured in degrees Fahrenheit (°F) or Celsius (°C).
Humidity  — how much water vapor is in the air, expressed as a percentage (relative humidity). At 100% humidity, the air is saturated and rain is likely.
Atmospheric Pressure  — the weight of the air above us, measured in inches of mercury (inHg) or millibars (mb). Falling pressure usually signals approaching storms; rising pressure signals fair weather.

In this experiment, you and a partner will build two instruments from everyday materials — a hygrometer (measures humidity) and a barometer (measures pressure). Over 7 days, you will collect data from your instruments and use it — along with temperature — to predict your local weather. You will then compare your predictions to a second location using public weather data from the internet, and evaluate how accurate you were.

The big question: Can three simple measurements — temperature, humidity, and pressure — really predict the weather? You are about to find out.



	❓  Scientific Question

	How accurately can temperature, humidity, and atmospheric pressure data be used to predict the next day's weather — both locally (using instruments you built) and at a remote US location (using public data)?



	💡  Hypothesis

	Write your prediction in complete sentences before starting the 7-day data collection.

I predict that my prediction accuracy will be ________________________ % correct over 7 days because ________________________________________________________________________________.My prediction for Monday will be ______; my prediction for Tuesday will be ______; my prediction for Wednesday will be______; my prediction for Thursday will be_____; my prediction for Friday will be ___; my prediction for Saturday will be _____; my prediction for Sunday will be ______.



	👥  Partner Roles

	This experiment is designed for a pair of students. Divide responsibilities clearly.

	Partner A — Hygrometer Builder & Local Data Recorder
	Partner B — Barometer Builder and Remote Data Researcher & Recorder

	· Leads construction of hygrometer
· Takes daily readings from hygrometer and barometer at home
· Observes and records local cloud cover and wind
· Records local temperature from a thermometer or phone
· Makes the next-day prediction for the local location
	· Leads construction of barometer
· Chooses the remote US city to study
· Looks up daily weather data for the remote city using weather.gov or weather.com
· Records remote city temperature, humidity, pressure, and conditions each day
· Makes the next-day prediction for the remote location
· Checks both predictions the following day and records outcomes



Both partners share in the analysis and write the conclusion together.



	🧪  Materials

	For the Hygrometer:
· A piece of stiff cardboard (approx. 20 x 15 cm)
· 1 plastic drinking straw
· 3-5 strands of clean, dry human hair (no conditioner)
· Tape and scissors
· A pin or thumbtack (for the pivot point)
· Ruler and pencil for the scale

For the Barometer:
· 1 clear glass jar or bottle
· 1 clear plastic straw
· Modeling clay or a rubber stopper (to seal the straw to the jar)
· Water + food coloring
· Paper and tape for a scale

For Data Collection:
· A thermometer (or a weather app on a phone for local temperature)
· This handout
· Internet access for remote city data (weather.gov is free and has hourly data)
· Calculator


	⚠️  Safety Notes

	
•  The hygrometer pivot uses a pin or thumbtack — point it away from yourself and others, and ask an adult for help with this step if needed.
•  Handle the glass jar for the barometer carefully; use a plastic or unbreakable jar instead if one is available.
•  Do not taste or drink the food-coloring water used in the barometer.
•  If you're checking your instruments outdoors, don't go out in lightning, high winds, or severe weather — check conditions from inside instead.



	🔨  Build Your Instruments — Instructions

	Instrument 1: Hair Hygrometer
	Instrument 2: Bottle Barometer

	You will build a hair hygrometer — a device that measures relative humidity using the fact that a strand of hair gets longer in humid air and shorter in dry air.

1. Cut a piece of cardboard into a rectangle about 20 cm x 15 cm. This is your base.
2. Tape or glue a straw horizontally near the top of the cardboard, leaving it able to pivot slightly in the middle. A pin through the center works well as a pivot point.
3. Collect 3-5 long strands of hair (human hair works best — clean and free of conditioner or oils). Tape one end of the hair bundle to the top edge of the cardboard.
4. Thread the hair bundle under and around one end of the straw. Tape the other end of the hair to the bottom of the card so the hair is taut and pulls down on the straw end.
5. Attach a small paper pointer to the free end of the straw.
6. Draw a scale on the cardboard next to the pointer: label the middle 0, mark upward as drier and downward as more humid.
7. Calibrate: place your hygrometer near a steaming cup of water (very humid). Mark the pointer position as HIGH. Let it dry near a fan. Mark that position as LOW. Divide the range into 10 equal parts for your scale.

How it works: Human hair absorbs moisture from the air, causing it to expand (lengthen) in humid conditions and contract (shorten) in dry ones. This tiny length change moves the straw pointer, giving you a relative humidity reading.
	You will build a bottle barometer — a device that detects changes in atmospheric pressure using a sealed container and a water column.

1. Fill a glass jar or bottle about 1/3 full of water. Add a few drops of food coloring so the water is easy to see.
2. Fill a clear plastic straw about halfway with water by placing your thumb over one end.
3. Carefully insert the straw into the jar so the bottom of the straw is submerged in the water. Seal the straw to the mouth of the jar with modeling clay or a rubber stopper so no air can get in or out around the straw.
4. The water level inside the straw will settle somewhere above the jar water line. This is your starting point.
5. Tape a paper scale next to the straw and mark the current water level as your baseline (Day 1 reading).
6. Each day, observe whether the water in the straw has risen (higher pressure pushing water up) or fallen (lower pressure). Record the direction and approximate change.

How it works: Atmospheric pressure pushes down on the water in the jar. When pressure rises (high pressure system), it pushes more on the jar water, forcing the water level in the straw up. When pressure drops (low pressure, often bringing storms), the water in the straw falls.



	📖  Weather Prediction Quick Reference — Use This Each Day!

	These are the basic rules meteorologists use. Apply them to make your next-day prediction.

	If You Observe...
	Predict...
	Why?

	Pressure dropping + humidity rising
	Rain or storms likely
	Classic approaching low-pressure system

	Pressure rising + humidity falling
	Clear, fair weather likely
	High-pressure system moving in

	High humidity + high temp
	Thunderstorms possible
	Check for afternoon build-up of clouds

	Pressure steady + low humidity
	Weather likely to stay the same
	Stable atmosphere

	Pressure dropping fast
	Severe weather possible
	Rapid pressure drop = urgent signal

	High humidity + cool temp
	Fog or low clouds possible
	Common in coastal areas and valleys



Tip: Look at multiple signals together, not just one. If pressure is falling AND humidity is rising AND you see thickening clouds, that is a much stronger prediction signal than any single measurement alone.



	🗺  Choosing Your Remote US City

	Partner B: Choose a city in the United States that is in a different climate region than where you live. This makes the comparison more interesting.

Suggested city types to consider:
· A desert city (Phoenix, AZ or Las Vegas, NV) — very low humidity, high pressure variability
· A coastal city (Seattle, WA or Miami, FL) — high humidity, frequent pressure changes
· A Great Plains city (Oklahoma City, OK or Kansas City, MO) — dramatic weather swings, great for seeing pressure changes
· A mountain city (Denver, CO or Salt Lake City, UT) — rapid pressure and temperature changes

My chosen remote city: ________________________________    State: ____________
Why I chose this city: ________________________________________________________________________________

Where to find remote city data:
· weather.gov — official US National Weather Service data (free, very detailed)
· weather.com — easy to read, shows hourly pressure and humidity
· wunderground.com — historical weather data, great for checking past conditions



	📊  Data Table — Record Your Results (My Location)

	Partner A fills in this table daily. Take readings at the same time each day for consistency.
My city/town: ________________________________    Time of daily reading: ____________

	My Location — Measurement
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	Day 6
	Day 7

	Temp (°F)
	
	
	
	
	
	
	

	Humidity % (hygrometer)
	
	
	
	
	
	
	

	Pressure (barometer reading)
	
	
	
	
	
	
	

	Pressure Change (up/down/same)
	N/A
	
	
	
	
	
	

	Cloud Cover (clear/partly/overcast)
	
	
	
	
	
	
	

	Wind (calm/breezy/windy)
	
	
	
	
	
	
	

	Your Prediction
	
	
	
	
	
	
	

	Actual Weather (next day)
	
	
	
	
	
	
	

	Prediction Correct? (Y/N)
	
	
	
	
	
	
	






	📊  Data Table — Record Your Results (Remote City)

	Partner B fills in this table daily using weather.gov or another public source.
Remote city: ________________________________    Data source used: ____________

	Remote City — Measurement
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	Day 6
	Day 7

	Temp (°F)
	
	
	
	
	
	
	

	Humidity % (hygrometer)
	
	
	
	
	
	
	

	Pressure (barometer reading)
	
	
	
	
	
	
	

	Pressure Change (up/down/same)
	N/A
	
	
	
	
	
	

	Cloud Cover (clear/partly/overcast)
	
	
	
	
	
	
	

	Wind (calm/breezy/windy)
	
	
	
	
	
	
	

	Your Prediction
	
	
	
	
	
	
	

	Actual Weather (next day)
	
	
	
	
	
	
	

	Prediction Correct? (Y/N)
	
	
	
	
	
	
	






	🎯  Prediction Accuracy Summary

	After 7 days, count how many of your next-day predictions were correct for each location.

	Location
	# Correct Predictions
	# Days Tracked
	Accuracy %
	Notes

	My Location (built instruments)
	
	
	
	

	Remote Location (public data)
	
	
	
	



Accuracy formula: (Number of correct predictions) divided by (Total days) x 100 = _______ %

A professional meteorologist is correct about 80-85% of the time for next-day forecasts. How did you compare?



	✏️  Conclusion — What Did You Find?

	Write your conclusion together as a pair. Use complete sentences.

This experiment used ________________________, ________________________, and ________________________ to predict the weather at two locations over 7 days.

For our local location, we were correct ______ out of 7 days (______%). For the remote city, we were correct ______ out of 7 days (______%).

Our hypothesis was ________________________ (correct / partially correct / incorrect) because ________________________________________________________________________________.

The measurement that seemed most useful for predicting weather was ________________________ because ________________________________________________________________________________.

One difference we noticed between our local weather and the remote city was ________________________________________________________________________________. This may be because ________________________________________________________________________________.

To improve this experiment, we would ________________________________________________________________________________.



	🔭  Want to Explore Further? (Optional)

	If you are curious, try one or more of these extensions:

· Track a third location — perhaps one in another country — using international weather sites like timeanddate.com. How do climate patterns differ globally?
· Build a more precise barometer using a balloon stretched over a jar with a straw pointer — this is the classic Galileo-style design. Does it give more consistent readings than the water bottle version?
· Research the Beaufort Scale for wind speed. Can you estimate wind speed by observing what is moving around you (leaves, branches, flags)? Add a wind speed estimate column to your data log.
· Compare your humidity readings to the official dew point reported on weather.gov. Dew point is a more precise humidity measure. How do they relate?
· Calculate the heat index using your temperature and humidity data. The heat index is the apparent temperature that your body feels, and it is much higher than the actual air temperature when humidity is very high.
· Graph your pressure readings over the 7 days as a line chart. Can you see the pressure waves that correspond to good or bad weather days?

Science fair tip: If you run this experiment across different seasons, you can compare how the rules change. The same pressure drop in summer might bring thunderstorms; in winter it might bring snow.



	🌍  Real-World Connection — The Science Behind the Forecast

	Modern weather forecasting is one of the great scientific success stories of the past century. In the 1800s, a storm that killed thousands of sailors prompted the British Navy to develop the first systematic weather observation network. Today, meteorologists use satellite imagery, Doppler radar, weather balloons, ocean buoys, and supercomputers running mathematical models to forecast weather days in advance.

Atmospheric pressure and the water cycle:  The connection between pressure, humidity, and weather is driven by the water cycle. Low-pressure systems force warm, moist air to rise, cool, and condense into clouds and rain. High-pressure systems do the opposite — air sinks, warms, and dries out, producing clear skies.

Climate vs. weather:  Your experiment measures weather — short-term atmospheric conditions. Climate is the long-term average of weather patterns over decades. Climate change is shifting those long-term averages, which is making short-term weather prediction harder and more important than ever.

Careers in meteorology:  Meteorologists work for the National Weather Service, TV stations, airlines, the military, agriculture, and disaster management agencies. They use the same fundamental measurements you collected in this experiment — just with far more precise instruments and much more data.
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