Recording Earth’s Climate
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The Earth’s Historical Record

The Earth can record
climate

y Climate information can
=  be found in:

* Trees
e Corals
¢ |ce Cores

e Glaciers
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Can we use a thermometer to record the temperature from 10,000 years ago? No

What can scientists use to determine what our environment was a long time ago?

All major weather events that take place can become part of the Earth’s natural historical record. Scientists can look at many natural elements on the earth such as rocks, glacial ice sheets, or even something living like a tree or coral as ‘recording devices’ for this information. Based on the environment around when the natural elements were formed, scientists can determine if climate changed over a period of time. Each system records something about the world that they developed/grew in. Scientists have found that they can look at an ice sheet to get answers about Earth’s climate over the past 400,00 years; or tree rings that record seasonal changes over hundreds and thousands of years. This information shows the state of the earths climate at a certain dates and points in our natural history. 

Image: http://www.noaanews.noaa.gov/stories/images/earth-goes11-061400.jpg



Lets Investigate How

Trees, Corals, Glaciers and Ice

Leave Behind Evidence!




Scientists Study...

Coral cores

Tree Rings
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Coral image: http://www.ncdc.noaa.gov/paleo/outreach/coral/image/73.jpg


Tree Rings Indicate:

CROSS SECTION of a CONIFER

. A e bark
eTemperature . R N

e Moisture i s R | annual ring

latewood

earlywood

e Cloudiness
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EXTRA TEACHER INFORMATION:
DENDROCHRONOLOGY: study of climate change as recorded by tree growth rings.

Each year, trees add a layer of growth between the older wood and the bark. The layer, or ring, can be wide meaning a wet season or narrow recording a dry growing season. Tree rings document temperature and cloud cover as they impact tree growth.
DIFFICULTIES:
Trees in the temperate zone only record the growing season, so the winter season will not be seen in the ring record.
Trees in tropical regions grow year round, so they show no real obvious annual growth rings.Therefore they are difficult to use.
Trees are geographically limited;  trees do not grow in all places on Earth (no trees in polar regions, high in the mountains, or in the ocean)
The growth of tree rings can also be impacted by wind, soil properties, disease or even pollution.

Scientists have established ring record that records climate signals for over 9,000 year into the past  Bristlecone Pine, longest lived trees on earth, they also live in a place where they are well preserved over hundreds or thousands of years.


http://www.noaanews.noaa.gov/stories/s793.htm


Corals Indicate:

eSeasonal Changes in
Ocean Temperature

e Availability of
Nutrients
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EXTRA TEACHER INFORMATION:
The coral animal grows in winter and summer, but the density of the skeleton is different. Annual rings of growth are recorded by their limestone skeleton, calcium carbonate (CaCO3). Seasonal changes in ocean temperature, availability of nutrients, and differences in light can cause changes in the skeleton.

This photo is of a scientist extracting a core sample of a living coral colony. 

Additional images found at http://www.ncdc.noaa.gov/paleo/outreach/coral/coralcores.html


lce Cores Indicate:

e femperature
eOcean Volume
eRainfall Amount

eLevels of Carbon
Dioxide and
atmospheric
gases

eSolar Variability

eSea Surface
Productivity
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EXTRA TEACHER INFORMATION:
Ice cores are taken from a very thick ice sheet (glacier). The ice sheet can be hundreds or thousands of meters thick.The ice sheet is snow and ice that has collected each year on the surface and compressed together. Ultimately, it re-crystallizes into thick glacial ice. These ice sheets are often found in Antarctica, Greenland, or in very high mountains worldwide.

Ice cores can also have inclusions in the ice, like wind-blown dust, ash, or radioactive substances that can tell us about desert extent, volcanic eruptions, forest fires, or even meteor impacts. Cores can record the last few hundred years or one of the most complete cores records over 800,000 years of climate.

CORING AND CURATION: 
Scientists use a hollow drill that actively cuts around a central cylinder of ice.To collect a long core record; they must go through many cycles of lowering the drill, cutting limited sections (usually only 4-6 m long), then raising all equipment to the surface, removing the core section, and beginning the process again. The core is immediately stored in airtight plastic bags as soon as it reaches the surface. It is then analyzed in clean rooms. To keep the ice core solid, the ice must be kept below freezing, as low as -15 C



earthobservatory.nasa.gov


Glaciers Indicate:

e femperature

eOcean Volume
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Tell students that the photograph on the left was taken in 1941. The photograph on the right was taken in 2004 after the glacier had melted and retreated because it is shrinking more than 19.3 Kilometers (12 miles). You can still see the glacier, but ocean water has filled the space where it used to be. Tell students that glaciers are retreating all over the world. 

EXTRA TEACHER INFORMATION:
Glaciers are often found in Antarctica, Greenland, or in very high mountains worldwide. Glaciers erode the landscape, carving valleys and small lakes, wearing away rock, and stripping soil from the ground. They also add to the landscape by depositing materials from huge boulders to piles of rock and other debris dragged along as the glacier flows downhill. Depending upon the size of the glacier, it can last hundreds, thousands, even billions of years long, advancing and receding as global temperatures fluctuate. Glaciers can be hundreds or thousands of meters thick. Glaciers are formed by snow and ice that has collected each year on the surface and then compressed together. 
When Scientists monitor glaciers, they look at more than just the glacier retreat.  They monitor the amount of seasonal snow melt and the depth of the snow pack, too.  They look at this information for the same glaciers year after year in order to collect plenty of information to see how the glaciers are changing over time


Sea Level Rise
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Sea level is the average height of the ocean relative to the land. This model demonstrates what the Earth would look like if sea levels were to rise by 1 meter (3 feet). Red areas indicate land that would be under water. The white dots are lights at night as seen from space. One of the contributing factors to sea level rise is glacier melting.
 
Rising sea levels have worldwide consequences because of the potential to alter coastal ecosystems. Sea level rise in coastal areas can result in: frequent flooding during severe storms, seawater mixing into freshwater sources, accelerated coastal erosion, impacts to the coastal economy, and inland migration of beaches. Sea level changes over time have expanded and contracted continental shelves, created and destroyed inland seas, and shaped the surface of land. 

Source: http://csc.noaa.gov/psc/dataviewer/#view=slr

http://go.usa.gov/VsP
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