
Weather vs. Climate 



Weather begins with the sun 

Presenter
Presentation Notes
Weather systems start because the sun’s energy heats up some parts of Earth more than others.  Solar energy heats the equator more than the poles.



What is weather? 

or 

Presenter
Presentation Notes
Weather is the daily atmospheric conditions at a given location, whether it is warm or cold, dry or wet, blowing or calm.  The two pictures above are of the same place.  The weather one day was stormy.  The weather the next day was sunny and breezy.  Weather changes constantly.



Some Weather Factors 

Wind.  This tool measures wind 
speed.  It is called an anemometer. 

Precipitation.  Rain, snow, sleet and 
hail are all forms of precipitation. 

Temperature.  Temperature is how 
warm or cold it is outside.  

Cloud Cover.  There are many types 
of clouds that form in different 
conditions. 

Presenter
Presentation Notes
In addition to the factors above, weather also includes factors such as UV radiation levels and air pressure.  In Hawaii, UV levels are generally high due to the great amount of sun received.  Air pressure affects a variety of weather conditions.  Generally speaking, high air pressure means good weather and low pressure means potentially bad weather.



How do we predict weather? 

Presenter
Presentation Notes
Meteorologists are scientists who monitor weather conditions.  They sample many weather stations and use satellite images to map out the positions of the large air masses circling the Earth.  From this, meteorologists are able to predict weather patterns with some degree of accuracy.



Seasons on Earth 

Presenter
Presentation Notes
Seasons exist because the earth tilts on its axis towards the sun at different angles.  As the sun shines on the earth, it shines more directly on the northern hemisphere in June, and more directly on the southern hemisphere in December.  That's why the seasons are different  in each hemisphere.  In the spring and fall, the sun shines fairly straight on the equator, giving both hemispheres equal warming.  Weather changes as seasons change. 



Hò oilo - Wet Season Kau - Dry Season 

Native Hawaiians  
recognized only two seasons 

Presenter
Presentation Notes
This picture shows the same view of Kealia Pond, Maui, taken at different times of the year.  The picture on the left was taken during the winter and the picture on the right was taken during the summer.Native Hawaiians recognized only two seasons. Kau was the fruitful season, May through October, the season when the sun was directly or almost directly overhead, when the weather was warmer, and when the trade winds were more reliable. Hoo-ilo, November through April, was the season when the sun was in the south, when the weather was cooler, and when the trade winds were sometimes interrupted by other winds. 



What is climate? 

Presenter
Presentation Notes
Climate describes the general weather conditions typically found in a particular place over time.  The map above shows the average air surface temperatures from 1961-1990.  Note that this is a span of 39 years!  The map above is an example of how climate varies with location.



The water cycle affects both 
climate and weather 

Presenter
Presentation Notes
The water cycle is powered from solar energy. The sun evaporates water from the entire Earth - 86% of the evaporation on Earth comes from the oceans. Evaporation cools the atmosphere and planets. The water cycle involves the evaporation, condensation and precipitation of water and all of these events shape the weather on a day to day basis. Evaporation and precipitation are ways in which water moves through the water cycle on any given day during a weather event.  During certain times of year and certain seasons, it might rain often causing plants, soils, rivers, and lakes to absorb more water.  During other times of year, hot, dry weather can lead to water evaporation causing plants and soil to dry out and streams and rivers to have lower elevations, but over the course of a year or several years, a balance occurs in the water cycle so the amount of water entering the system is equal to the amount exiting.  This balance in the water cycle helps stabilize the climate.  Climate is affected by the natural fluctuation of the balance of water entering and exiting the system on a global scale. 



Climate is weather measured 
over a long period of time 

Climate =  
clothes in a 

closet 

Weather = 
clothes for 

the day 

Presenter
Presentation Notes
The climate is the common, average weather conditions at a particular place over a long period of time (for example, more than 30 years).   Think of climate as all the clothes in your closet – everything you need to wear to be comfortable all year.  Think of weather as the clothes you wear for the day. 



Earth’s tilt 

Earth’s rotation around 
sun 

volcanic eruptions 

Greenhouse Gases in the 
atmosphere 

water cycle 

What factors affect climate? 

Presenter
Presentation Notes
The energy output of the sun, which is converted to heat at the Earth’s surface, is a huge part of shaping the Earth’s climate. On a large scale (decades), climate is regulated by the movement of water between the atmosphere and ocean in the water cycle. Slight variations in the Earth’s tilt or the earth’s rotation around the sun can lead to changes in the abundance of sunlight that reaches the Earth’s surface.   Volcanic eruptions can cause cooling of the earth for a period of a few years. Any alteration (natural human-induced) of the chemical composition of the atmosphere will change climate by allowing passage of varying amounts of sunlight to reach the earth and absorption of different amounts of thermal energy released by the earth’s surface.



What is Hawai‘i’s climate? 

Presenter
Presentation Notes
Hawai‘i’s climate is characterized by mild temperatures, moderate humidity, northeasterly trade winds, significant differences in rainfall within short distances, and infrequent severe storms.  The picture above shows the dry lowlands of the Big Island with a snow-capped Mauna Kea in the background.



tropical latitudes 

distance from nearest 
continental land mass 

Pacific High  
(atmospheric eddy) 

mountain peaks, valleys, ridges, 
and broad slopes 

What influences Hawai‘i’s climate? 

Presenter
Presentation Notes
The climatic differences caused by Hawai‘i’s mountains and valleys would not exist if the islands were flat and the same size.  Atmospheric eddies, such as the Pacific High, result in stable weather over subtropical oceans. The Pacific High follows the seasonal shift of the sun, moving north in summer and south in winter. Hawai‘i is within the tropical latitudes, where the length of day and temperature are relatively uniform throughout the year. This results in small seasonal variations in incoming solar radiation and temperature. The ocean supplies moisture to the air which acts as a giant thermostat, since its own temperature varies little compared with that of large landmasses. Hawai‘i is more than 2,000 miles from the nearest continental land mass, therefore air that reaches it spends enough time over the ocean to moderate its initial harsher properties. 
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