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Climate Change and the Hudson River 
 

Climate change is constantly discussed as a worldwide problem, but what about the impacts here in our 

region?  During this activity, you will use long-term data from Poughkeepsie to think about the possible 

impacts on the Hudson River ecosystem.   

 

Part 1:  Air Temperature 

The graph below shows the averaged yearly air temperature, recorded at a Poughkeepsie monitoring 

station by the United States Historical Climatology Network, from 1889 until 2005.  Answer the questions 

below.   

 
 

 

1. What has happened to the air temperature in the last one hundred years?   

2. Explain some possible reasons for this change.   

3. Research the potential ecosystem impacts of a change in climate, between 1-2° Celsius.  Use the 

reading provided to help you, or go online to http://channel.nationalgeographic.com/episode/six-

degrees-could-change-the-world-3188/Overview .  Give at least three examples.   

4. Based on your research, why should we be concerned about changes in the temperature at 

Poughkeepsie?   

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

Part 2:  Hudson River Temperature 

Below is a graph showing the long-term water temperature of the river, as collected from the Hudson 

River at Poughkeepsie.  

 
 

1. What has happened to the average river temperature since 1946? 

2. When have the highest temperatures occurred?  Based on these data, what do you predict about the 

future?   

3. What types of life might be affected by this change?   

4. Based on this graph, what can you conclude about the Hudson River? 

5. How does this graph compare with the air temperature?  Are they similar?  Different?  Why?   

 

 

 

Part 3: Fish Response 

While there are many ways that changes in climate affect the organisms that live in an ecosystem, 

scientists often look at species that are at the edge of their geographic range.  One such species is the 

Atlantic Tomcod, which, although it was once found as far south as Virginia, hasn’t been seen 

anywhere south of the Hudson since the 1980s.  It is an anadromous fish, which means that it lives in 

salt water and breed in fresh water.  Below are some tomcod data collected from the Hudson over the 

last 25 years; for the full paper, see the reference at the end of the lesson.  Abundance index refers to 

the number of tomcod in the sample.  The sample was large enough to represent the fish population in 

the entire river.   

 

 

 

 

 

 

 

 

Seekell and Pace, 2007 

Atlantic Tomcod 
Artwork by: Jan Porinchak 

 



 
 

 
 

 
A second species, rainbow smelt, has basically disappeared in the Hudson.  Rainbow smelt are also 

anadromous and used to be found spawning in numerous tributaries. The last time smelt were seen in a 

tributary of the Hudson was in 1988.   

 

 

 

 

 

 

 

 

 

 

 

 

Every year, the estuary was sampled weekly from the Battery to Albany between May and July.  Recent 

collections in 2001-2002 showed a continuation of extremely low numbers.   
   

 

Rainbow smelt 
Image courtesy of: New York State Department of Environmental Conservation 



 
 

 
Based on these two graphs, answer the questions below.   

1. What changes have taken place in the tomcod and smelt populations in the Hudson River? 

2. What types of things might impact these changes? 

3. What else would you need to know before you can conclude that climate change is the main 

reason for the declines?  

4. Based only on the data above, what can you say about the future of these two fish populations?  

What else would you need to know to make a better decision?   

 

Read the following excerpts from a report by Riverkeeper, “The Status of Fish Populations and the 

Ecology of the Hudson”.  This will give you a bit more information about the Atlantic tomcod and the 

Rainbow smelt.   

 

 



 
 

 

 
5. What do the two fish species have in common?    

6. Based on this report, what do you think is the main cause of the decline of the two fish species?  

Where do you think the tomcod and smelt have gone?   

7.  Are you convinced that temperature is the main reason for these fish declines?  What else would 

you like to know before making a conclusive decision?   

 

Part 4: Amphibian Response 

Finally, take a look at some data collected near Ithaca, New York, based on work by Gibbs and Breisch, 

2000.   

 



 
 

 
 

 

 

 

 

 

 

1. Look at the information in the temperature graph.  What are the main differences between the 

temperatures in 1900 and 1999?  How much of a difference is there?   

2. There are six different anurans shown on the graph.  Which species started calling earlier in the 

1990-1999 time frame when compared to 1900-1912, and which started calling later?  Which 

species had the largest difference?     

3. Based on this information, what is taking place in the wetlands near Ithaca, New York?  Why do 

you think this is happening?  How is this related to temperature change?  Do you feel confident 

about your statement?  What other information would you like to know?   

4. What other types of species could be affected by changing temperatures?   

5. What do you think should be done to combat the rising temperatures?   
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“Anurans” is the name of a taxonomic family that includes frogs and toads.  Researchers James 

Gibbs and Alvin Breisch looked at six species, synthesizing information from three different 

studies to compare ‘first-calling dates’ from 1900-1912 and 1990-1999.  First calling dates are used 

often because it is easier to hear the amphibians than see them, and after they start calling, they 

start breeding.  Therefore, calling tells us that reproduction is occurring.   


