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Sensitivity 
Medium

Adaptability 
Low

Vulnerability 
Medium


Climate change is expected tp bring warmer summer and winter temperatures along with increased summer and winter precipitation. Due to increased evapo-transpiration as a reszult of warming, the overall affect is expected to be a tendancy toward a drier climate. Changes we may expect to see are;


-increased melting of glaciers, causing rising levels of glacial streams at least 


until the glacial mass is decreased by melting


-increased precipitation may cause more flooding events


-ponds, lakes ans sloughs may dry up


-CLEAR-WATER RIVERS LIKE THE CHENA WILL SHOW REDUCED FLOW (LIKE THE 

PONDS, LAKES, AND SLOUGHS). THIS WILL REDUCE THE LENGTH OF THESE 

RIVERS THAT ARE EASILY NAVIGABLE, MAKING BARGE DELIVERY OF FUEL AND 

OTHER SUPPLIES TO VILLAGES MORE DIFFICULT; THIS WILL RAISE THE COST OF 
LIVING IN THESE VILLAGES.


-THE DECLINE IN FLOWS OF CLEAR-WATER RIVERS WILL RAISE STREAM 


TEMPERATURES (CAUSING ALL THE CONSEQUENCES THAT YOU MENTION 

BELOW WITH RESPECT TO THE TANANA)


-LOWER FLOWS OF CLEAR-WATER RIVERS WILL INCREASE THE CONCENTRATION 
OF POLLUTANTS AND DISEASE VECTORS (LIKE CHOLIFORM BACTERIA), 


ESPECIALLY IN THE VICINITY AND DOWNSTREAM OF SOURCES OF POLLUTANT 

INPUTS 


(E.G., FAIRBANKS)


-permafrost melt lowers water table, causes slumps and ponds in thermokarst 




(mostly ice) areas, leaching of minerals from surface soils, drying up of some ponds/


wetlands on 
non-ice soils


-altered turnover of lakes and ponds


-Relative to the Tanana River in particular;



- stream temperatures and clarity are expected to rise,  [I'D BE SURPRISED IF THIS 


HAPPENED IN THE TANANA OVER THE NEXT SEVERAL DECADES--SEE 


BELOW) fostering 
increased photosynthesis, which will in turn promote increased 


algae growth (suspended and/or attached). There is concern that invasive algae, such as 


rock snot, may become established. The shallow, braided channels will probably 



experience these conditions the most. 



-As the contribution of glacial melt-water declines, the Tanana will carry less sediment 


and will become more like a clear-water river. Decreased sediment in the river will lead to 


channel-bed downcutting, especially in the side channels.  (Note, most of the year the 


Tanana is already a clear-water river, it’s only during 
glacial met that the river becomes 


heavily laden with silt.  Also, the Tanana carries more sediment per volume (mg/l) than 


the Yukon, primarily because the Tanana is closer to the source of glacial met water)  I 


WOULD GUESS THAT THE DECLINE IN SEDIMENT LOAD WOULD NOT BEGIN 


UNTIL GLACIER MELT DECLINES SEVERAL DECADES INTO THE FUTURE; IN 


THE SHORT TERM (SEVERAL DECADES???) THE INCREASED GLACIER MELT 

SHOULD KEEP THE ANANA SEDIMENTS SIMILAR TO TODAY (I WOULDTHINK)



-Decreased peak flows will lead to permanent vegetation (e.g, trees and shrubs) 



becoming established in the former channel bed, so the channel will narrow. A longer 


growing season will accelerate this process. AS YOU POINTED OUT EARLIER, WE 


MAY GET MORE FLOODING EVENTS DUE TO GREATER PRECIPITATION. I 


WOULD EXPECT THESE FLOOD EVENTS TO PROVIDE GREATER PEAK 


FLOWS AND NEW SILT BARS FOR NEW VEGETATION. ALSO, WE HAVE 


LESS ICE SCOUR FROM SPRING BREAKUP THAN WE DID 20 YEARS AGO, 


SO THIS MAY ALLOW MUCH OF THE PERMANENT VEGETATION TO 



PERSIST.  SINCE MOST OF THE CHANGES IN RIVER CHANNELS HAPPEN 


DURING PEAK FLOW EVENTS, I WOULD THINK THAT, IN GENERAL, THE 


CHANNELS WOULD BECOME LESS STABLE AND WOULD CHANGE MORE 


FREQUENTLY (OPPOSITE TO WHAT YOU SUGGEST). HOWEVER, I'M 



NOT A HYDROLOGIST, SO I COULD BE WAY OFF ON THIS



-Deeper, narrow channel may actually benefit fisheries, and, an extended warm season 


would promote warm-season recreation 
on the river (e.g., boating), while shorter winters 


will decrease cold-season recreation on the river (e.g., ice bridges, snow machines, dog 


sleds, etc.) due to thinner, less stable river ice.

Economic impacts;


We did not identify any economic affects, either positive or negative, to water resources at this time. Surely we must have missed something :}

Sensitivity of Hydrology to climate change;

Medium


Expected changes, which seem to be lagging behind actual observed effects, would indicate water resources are at medium sensitivity to climate change. 

Adaptability of Hydrology to climate change;

Low


Because of the nature of this resource, its adaptive capacity is low.

Vulnerability of Hydrology to climate change;

Medium


Since there is not much we can do about the chagnes expected, we conclude the system is moderately vulnerable.

Suggested action items would have to include mitigation and prevention of further climate change, reducing greenhouse gas emissions to pre-1990 levels worldwide.  Any such actions would be both short and long term goals

EXPERTS

Terry Chapin (CAPS above), letter below

Ken __________ Tanana R.

 [Horatio Tonolio, Amy Tidwell]

who else?

WHAT Other questions for reviewers? 


is it possible that higher atmospheric levels of VOCs and particulates from the expected increased forest fires will affect water quality?

Terry Chapin;(his comments above in capitals)

(From Terry:

Bob,


Thanks for asking for feedback on the hydrology section of the FNSB plan for climate change. This is a really important process, so please continue to ask for feedback on anything where you feel my input might be useful.  Here some comments IN CAPS.  I should warn you that I'm not a hydrologist, so you should get some second opinions from real hydrologists.  The main  ways in which my predictions would differ from what you write would be: 


1. In general, I would expect most rivers to show increased PEAK flows, because of more extreme precipitation events, so I'd expect changes in the Tanana to be opposite to those that you describe (at least until some future date when glacier melt begins to decline) because of increased glacier melt and increased frequency of flood events--at least in the next few decades.  I'm guessing that the predictions about frequency of flood events are highly uncertain, because they probably depend on changes in storm tracks, which I suspect are difficult to predict.


2. I would expect low-water flows (and perhaps average flow) of clear-water rivers to decrease with warmer climate because evapotranspiration will probably increase more than precipitation in the FNSB. This means that rivers will be less effective for barge traffic (higher village costs), pollutants will be more concentrated, and disease potential will be greater.


3. In clear-water rivers, some potential adaptation options might be:



a. time barge deliveries to villages  to coincide with times that are likely to have high flow (like right after breakup)



b. monitor pollutants and bacteria in clearwater rivers near sources of pollutants (both towns and areas that may become more suitable for agriculture in the future), so there is a basis for knowing when/where/whether controls over pollutant discharge need to be improved.

I hope these comments are helpful.

Terry

