YUKON RIVER BASIN
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The Yukon River Basin encompasses a large area in Alaska and Canada. Yukon Flats
NWRencompasses the area where the river changes flow direction from Northwest
to Southwest in the approximate center of the color shaded portion of the map.
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Lowlandareas adjacent to the Yukon River have a high density of lakes and some of
these are becoming smaller in size as shown by the floating mats that are building
inward from the lake margins
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Summer climate regimes in central Alaska
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It has become warmer during sumngincell KS I 4S wmdcnQa
deficit has increased. This could have implications for average lake size.



If you browse Yukofiats NWR in Google Earth, you can see many areas where the
lakes appear to have dried sometime in the past. The white zones around small lakes
were formerly covered in water.



Yukon Flats National Wildlife Refuge
Brown = lakes in ~1950; Blue = lakes in 2009
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distribution of drying lakes is not uniform.
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Yukon River Basin Studies

* Two Components:
— Lake Change

* Why are lakes changing in size?
* How fast are lakes changing?
* How consistent is the change throughout Alaska?
— Biodiversity
* Will lake change affect biodiversity?
— Terrestrial
» Vegetation, Birds, Mammals
— Aquatic
» Vegetation and Invertebrates




Questions — Lake Change

* What are the primary mechanisms affecting
change in lake area?

* How much variability is there in the rates of
change throughout Alaska?

* What causes the variability in lake change?




Procuedures — Lake Change

* Compare characteristics of paired drying and
non-drying lakes (15 pairs from 4 study areas).

* Use aerial photos and satellite images to
estimate the rates of change in lake area from
~1950 to present for 10 study areas in 8
refuges.




Results — Lake Change

Floating mat encroachment caused reduction in
lake area.

Peripheral permafrost degradation caused lakes
to remain stable or increase in area.

On average, 61% of lakes were drying.

The rates of change ranged from +0.5 to -3% per
year.
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This photo shows the encroachment of the floating mat in a drying lake in the
foreground. In the background lake you can see evidence of peripgherahokarst
degradation that would cause lake stability or increase in size where the spruce come
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rainbow).

ThisisMayf SQa LIK2 (2
_MG_2929 a 10x15.jpg.

10



nnual Rate of Change
Decreasing
Negligible Change

Increasin

W OFF-TRANSECT

RECENT (SINCE ~1985) Yukon Flats: West =

Yukon Flats: East —
Tetlin .
Becharof «
Koyukuk -

Sclawik » —
Kanuti - ——————
Innoko —
Togiak < ——
Yukon Flats: Central

-4 -3 -2 -1 0

Geometric % Change in Average Lake Area Per Year
(Year Slope)

Here the refuges are color coded by the trend in average lake area. There is no
apparent EASWEST or NORT$DUTH gradient in rates of change. However, Yukon
Flats NWR includes all three trends. The inset graph shows the avategd

change (% per year) in mean lake size for each refuge since ~1985 estimated from
satellite imagery. The central portion of Yukon Flats NWR has the highest rate of
drying that we found (imagine the implications of your savings account decreasing at
3% per year!)
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Yukon Flats is a good area to study effects of change in lake area because there are
areas of decreasing, stable, and increasing lake area. Th@dites stable or

increasing) anded (lakes decreasing in area) shadinghe EAST, WEST, and
CENTRAL zones show that within each of the blocks, the intensity of drying is quite
variable. The white transect lines are the annual breeding waterfowl survey lines that
have been sampled annually for the past -GDyears.
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Questions - Biodiverstiy
How do lake characteristics affect species richness?

How does the distribution and abundance of lakes
affect species richness on refuges?

What will be the future distribution and abundance of
lakes in a warming climate?

Will continued lake change affect future species
richness on refuges?
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Procedures - Biodiversity

Sample a large number of lakes (131).

Identify factors affecting current species
richness.

Project future lake size and distribution.

Compare current and future species richness.

14



Photo by
May-Le Ng

4 Teams of Research Technicians sampled lakes in June and in August of 2010 and
2011. They went to the field and moved among lakes in float planes.
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We provided the teams with luxurious field camps in idyllic settings and the weather
was always warm and sunny.
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Teams were never lonely because beaese their constant companions in the field.

One estimate suggests a density of 22 bears per square mile.
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Yukon River Basin Biodiversity Project
Yukon Flats National Wildlife Refuge

3 Fort Yukon

ircle

GRTS Sampled:
48 Focal Lakes — 24 in 2010, 24 in 2011
83 Satellite Lakes — 36 in 2010, 47 in 2011 o i& Hie: 26 1% 40

This shows the distribution of our sampled lakes in 2010 and 2011 in Yukon flats
NWR. The blocks are the areas where rates of change in lake sizestrarated for
Yukon Flats NWR.



Focal Lake 1_32 Landscape

Yukon Flats Land Ownership _
I NATIVE ALLOTMENTS Focal Lake 1_32
____ Doyan - Conveyed

Id UTMX  UTMY  RANDOM#

1 558957 735111 n/a 5

4 558610 735008 23 - &
6 558595 735207 38 . ; ' (s 4B

5 557987 735156 a2 9 {] /
3 558539 735081 77

7 559883 735057 78 >

2 559146 735163 98

[] =Focal Lake - ALWAYS SAMPLE

Thisshows the sampling layout for one of our focal lakes. We landed on lake #1, then
walked to the other lakes to sample them.
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Preliminary Results - Biodiversity

* Qur analyses are ongoing and preliminary
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Onetaxomomicgroup of interest was small mammals.
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