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Is subarctic forest advance able to keep pace with climate

change?
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DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY
OBOROE OTIS SMITH, Drnscron “The northern limit of trees is so sharply defined as to make a

Prm——a Y decidedly abrupt break which seems to have been controlled

by some other factors than temperature and elevation.”

THE

NOATAK-KOBUK REGION
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Brooks Range treeline advancing
1 km per 150 years

“.. the experiment to test

my theory that lack of time,

not unfavorable climatic conditions,
had prevented the progress of the
northern timberline.”

Bob Marshall
Arctic Wilderness

To test his hypothesis, Marshall sowed white spruce seeds north of the tree line in three separate watersheds




2001: 37 years old

§ 30 cm tall vs 9 m tall in Fairbanks
-

Bob Marshall’s plot in Barrenland Creek, Brooks Range,
Alaska, with members of the expedition. Left to right: Joerg
Sommer, Martin Wilmking, and Jens Ibendorf. No seeds
sprouted and survived from Marshall’s planting in 1939, but
two seedlings planted by Sam Wright in 1968 are alive and
show recent growth on their tips.

5 AK seedlings of
100 4-year olds
survived 20 years
(1968-1989)
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Where is treeline moving fastest in Alaska’s Arctic?

And what factors control its speed?
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Alpine Tree Line

Arctic Tree Line




Brooks Range Treelines
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Height = 0.3 x Shadow length + snow depth

170 trees 120 trees
Age =12.5 x Height
Tree height

(measured

in field) 2,000 shadows give 2,000 ages
Oldest 1922
after 1981 too short to see

Shadow length
(measured on satellite images)
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(a) Individual growth with right-aligned thermal background
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the tipping point

6,000 years
Trees didn’t budge 1970s warming + today

"it looked smaller fromthe bottom!!

" ’n
just gotta keep pushin” o

it gets easier from here, and
if you hit another hill you've
a lot of hard work got some momentum behind you

& slow momentum
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smart phone photo of cone

roman@alaskapacificiedu




