
P
os
te
d
on

21
N
ov

20
22

—
C
C
-B

Y
-N

C
-N

D
4
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
10
02
/e
ss
oa
r.
10
50
1
24
2.
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

We told you so 20+ years ago!

Dominique Bachelet1

1Oregon State University

November 21, 2022

Abstract

We review 25+ years of published climate impacts projections for the continental United States under a variety of climate

scenarios and compare them with observations from field and remote sensing. Summers have become warmer and drier, fire

season longer, drought stress more severe, endemic pests more lethal, vegetation shifts obvious. We present results from a

dynamic global vegetation model that has been used since 1995 to simulate ecosystem responses to a variety of climate futures.

Strengths and weaknesses of the vegetation model and its drivers are listed but overall results show that despite its obvious

shortcomings, the model simulated fairly well the observed trends and the order of magnitude of the changes. One major

conclusion of the study is that uncertainty with climate and vegetation model projections is much less than that of human

choices and sociopolitical decisions which affect land use and greenhouse gas emissions.
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We told you so 20+ years ago! 
Dominique M Bachelet, Oregon State University and Tim Sheehan, Conservation Biology Institute, Corvallis, Oregon

and many others (C. Daly, J. Lenihan)

PA23C-1183

Lenihan et al. 2008: “The model results indicate fire will play a critical 
role in the adjustment of semi-arid vegetation to altered precipitation 
regimes, be it slowing or limiting the encroachment of woody vegetation 
into grasslands under less dry conditions or hastening the transition from 
woody communities to grassland under drier conditions.”

Bachelet et al. 2005: “Projections show that by the end of the 21st 
century, 75%–90% of the area simulated as tundra in 1922 is replaced by 
boreal and temperate forest.”

Alders are expanding across tundra 
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The Northwest is Running Hot and Dry

In August 2018, temperature records have fallen across the northwestern United States.
On August 11, , recorded its hottest air temperature on record—
38 degrees Celsius or 100 degrees Fahrenheit—as did  (41°C or 105°F).

 and  have seen scores of days this summer with temperatures above
90°F.

The region’s widespread warmth is clear in this temperature anomaly map, which is
based on data from the Moderate Resolution Imaging Spectroradiometer  on
NASA’s  satellite. It shows land surface temperatures (LSTs) for August 10, 2018,
compared to the 2002-2012 average for August 5-15. Shades of red depict areas that
were hotter than average; blues were cooler than average. White pixels were normal,
and gray pixels did not have enough data, most likely due to excessive cloud cover.

Note that this map represents , not air temperatures.
LSTs reflect how hot the surface of the Earth would feel to the touch in a particular
location. They can sometimes be significantly hotter or cooler than air temperatures.

The heat, combined with dry conditions, contributed to fire activity in several states. For
example, the rapid spread of the  in Montana’s Glacier National Park led
to  and evacuations.

August 10, 2018 PNG
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In August 2018, temperature
records fell in the northwestern
United States.

Image of the Day for August 16, 2018
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Aqua — MODIS
Landsat 8 — OLI
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2018 Fire Season in the
Western United States
Fire season in the Western United
States stretches from late spring until
the winter rains arrive at the end of
the calendar year. Climate change
has made the past few years warmer
and drier, intensifying some natural
fire cycles.

View more in this event

2001

Bachelet et al. 2001: “ Because temperatures increase in the first 
few decades of the 21st century as precipitation slightly decreases, the 
hypothesized early green-up does not materialize under CGCM1. 
Instead, there is a rapid loss in vegetation density until mid-century.”

Bachelet et al. 2004: “The Northwest alternates as either 
a source or a sink of carbon with HADCM2SUL, whereas it is 
mostly a sink of carbon with CGCM1 except in the 2010s 
and the 2060s, when up to 40 Tg C are released to the 
atmosphere.”

Methods
Model used MC1 DGVM
Limitations: 
Natural Vegetation
No Land Use
No pests or pathogens
No human fire ignitions
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Lenihan et al. 2003. “The simulated response to changes in precipitation were complex, 
involving not only the effect of changes in soil moisture on vegetation productivity, but also changes 
in tree–grass competition mediated by fire. Summer months were warmer and persistently dry 
under both scenarios, so the trends in simulated fire area under both scenarios were primarily a 
response to changes in vegetation biomass.“

NASA 2017

OCAR 2017

Swiss Needlecast nearTillamook, OR – photo from OSU
4 times more infection than in 2000


