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Frequently Asked Questions

Frequently Asked Question 1.3
What is the Greenhouse Effect?

The Sun powers Earth’s climate, radiating energy at very short 
wavelengths, predominately in the visible or near-visible (e.g., ul-
traviolet) part of the spectrum. Roughly one-third of the solar 
energy that reaches the top of Earth’s atmosphere is reflected di-
rectly back to space. The remaining two-thirds is absorbed by the 
surface and, to a lesser extent, by the atmosphere. To balance the 
absorbed incoming energy, the Earth must, on average, radiate the 
same amount of energy back to space. Because the Earth is much 
colder than the Sun, it radiates at much longer wavelengths, pri-
marily in the infrared part of the spectrum (see Figure 1). Much 
of this thermal radiation emitted by the land and ocean is ab-
sorbed by the atmosphere, including clouds, and reradiated back 
to Earth. This is called the greenhouse effect. The glass walls in 
a greenhouse reduce airflow and increase the temperature of the 
air inside. Analogously, but through a different physical process, 
the Earth’s greenhouse effect warms the surface of the planet. 
Without the natural greenhouse effect, the average temperature at 
Earth’s surface would be below the freezing point of water. Thus, 

Earth’s natural greenhouse effect makes life as we know it pos-
sible. However, human activities, primarily the burning of fossil 
fuels and clearing of forests, have greatly intensified the natural 
greenhouse effect, causing global warming. 

The two most abundant gases in the atmosphere, nitrogen 
(comprising 78% of the dry atmosphere) and oxygen (comprising 
21%), exert almost no greenhouse effect. Instead, the greenhouse 
effect comes from molecules that are more complex and much less 
common. Water vapour is the most important greenhouse gas, and 
carbon dioxide (CO2) is the second-most important one. Methane, 
nitrous oxide, ozone and several other gases present in the atmo-
sphere in small amounts also contribute to the greenhouse effect. 
In the humid equatorial regions, where there is so much water 
vapour in the air that the greenhouse effect is very large, add-
ing a small additional amount of CO2 or water vapour has only a 
small direct impact on downward infrared radiation. However, in 
the cold, dry polar regions, the effect of a small increase in CO2 or 

FAQ 1.3, Figure 1. An idealised model of the natural greenhouse effect. See text for explanation.

(continued)
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What is Climate Change?
Climate	
  is	
  the	
  average	
  weather	
  of	
  a	
  location	
  over	
  a	
  long	
  period	
  of	
  time.	
  

Observations	
  have	
  shown	
  changes	
  in	
  weather	
  globally,	
  and	
  it	
  is	
  the	
  statistics	
  of	
  these	
  changes	
  in	
  weather	
  over	
  
time	
   that	
   identify	
   climate	
   change.	
   The	
   present	
   climate	
   change	
   is	
   primarily	
   caused	
   by	
   human	
   emissions	
   of	
  

greenhouse	
   gases	
   (GHGs:	
   carbon	
   dioxide	
   (CO2),	
  
methane	
  (CH4),	
  nitrous	
  oxide	
  (N2O),	
  etc.)	
   causing	
  
an	
  enhanced	
  greenhouse	
  effect.	
  
Climate	
   change	
   can	
   affect	
   temperature,	
  
precipitation,	
   snow	
   amount,	
   humidity,	
   wind,	
  
amongst	
  other	
  weather	
  variables.	
  Also	
   as	
   climate	
  
changes,	
   the	
   probabilities	
   of	
   certain	
   types	
   of	
  
weather	
   events	
   are	
   affected.	
   For	
   example,	
   as	
  
Earth’s	
   average	
   temperature	
   has	
   increased,	
   some	
  
weather	
  phenomena	
  have	
  become	
  more	
   frequent	
  
and	
   intense	
   (e.g.,	
   heat	
   waves	
   and	
   heavy	
  
downpours),	
   while	
   others	
   have	
   become	
   less	
  
frequent	
  and	
  milder	
  (e.g.,	
  extreme	
  cold	
  events).	
  
These	
   changes	
   to	
   the	
   climate	
   system	
   have	
  
profound	
   impacts	
  upon	
   both	
   natural	
   and	
   human	
  
systems.

IPCC 2007



How has climate changed in the Skeena region?
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From the historical record, climate in the region has been 
changing. Have you noticed changes?

Monthly climate data
15-year moving average
Linear regression

2007 Flood

1936 Flood

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

D
e
vi

a
tio

n
 f
ro

m
 t
h
e
 m

e
a
n
 (

1
9
5
4
 −

 2
0
0
9
)(

%
)

1950 1960 1970 1980 1990 2000 2010

Year

Terrace Spring Precipitation

1

3

2

4 5
Terrace

Terrace

Terrace

Prince Rupert

Prince Rupert



What influences climate change in the future?
Our future climate is very uncertain and depends on many factors. One important factor influenced by human 
activity is the emission of greenhouse gases (GHG), which are closely  tied to how society develops. Also 
important is the influence of feedbacks within the climate system, such that warming caused by  the GHG 
forcing (the ʻGreenhouse Effectʼ) is amplified through positive feedback loops, which then result in further 
warming. 

The Intergovernmental Panel on Climate Change (IPCC), an international body  of scientists coordinated by 
the United Nations to share information on climate change, has developed a range of scenarios (B1, A2, etc.) 
of how climate might change in the future. These scenarios make assumptions about future global GHG 
emissions based upon assumed changes in global population, sources and use of energy, global cooperation, 
and regional differences in per capita income. These ʻemissions scenariosʼ are used as input to global general 
circulation models (GCMs) that simulate the changes in climate due to the GHG forcing. Of course there is 
uncertainty  with these models, due to gaps in our understanding of the climate system, that is represented by 
the shaded regions surrounding each scenarioʼs projected warming in the figure below. The A2 scenario is 
used in the following pages to project future changes in the Skeena region.
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Figure SPM.5. Solid lines are multi-model global averages of surface warming (relative to 1980–1999) for the scenarios A2, A1B and B1, 
shown as continuations of the 20th century simulations. Shading denotes the ±1 standard deviation range of individual model annual 
averages. The orange line is for the experiment where concentrations were held constant at year 2000 values. The grey bars at right 
indicate the best estimate (solid line within each bar) and the likely range assessed for the six SRES marker scenarios. The assessment of 
the best estimate and likely ranges in the grey bars includes the AOGCMs in the left part of the fi gure, as well as results from a hierarchy 
of independent models and observational constraints.  {Figures 10.4 and 10.29}

MULTI-MODEL AVERAGES AND ASSESSED RANGES FOR SURFACE WARMING

15 TAR projections were made for 2100, whereas projections in this report are for 2090–2099. The TAR would have had similar ranges to those in Table SPM.3 if it had  
treated the uncertainties in the same way.

16 Decreases in pH correspond to increases in acidity of a solution. See Glossary for further details.
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PROJECTIONS OF SURFACE TEMPERATURES

!" !"#$ %&"$ %'$ ()*+"&,"-$ ,*$ '.)%/0$ %/$ 1*,.$ ,."$2)&,%&$ #/-$
2/,#)&,%&$3/-")$#44$!56!$'&"/#)%*'7$8/$'*9"$()*+"&,%*/':$
#)&,%&$ 4#,";'399")$ '"#$ %&"$ -%'#(("#)'$ #49*',$ "/,%)"4<$
1<$,."$4#,,")$(#),$*=$,."$>?',$&"/,3)<7$$@?A7BC$

!" 8,$%'$!"#$%&'("&$$,.#,$.*,$"D,)"9"':$."#,$E#F"'$#/-$."#F<$
()"&%(%,#,%*/$ "F"/,'$ E%44$ &*/,%/3"$ ,*$ 1"&*9"$ 9*)"$
=)"G3"/,7$$@?A7BC

!" H#'"-$ */$ #$ )#/I"$ *=$ 9*-"4':$ %,$ %'$ &'("&$$ ,.#,$ =3,3)"$
,)*(%&#4$ &<&4*/"'$ J,<(.**/'$ #/-$ .3))%&#/"'K$ E%44$
1"&*9"$9*)"$ %/,"/'":$ E%,.$ 4#)I")$ ("#0$ E%/-$ '(""-'$
#/-$9*)"$."#F<$()"&%(%,#,%*/$#''*&%#,"-$E%,.$*/I*%/I$
%/&)"#'"'$*=$,)*(%&#4$'"#$'3)=#&"$,"9(")#,3)"'7$L.")"$%'$
4"''$&*/!$-"/&"$ %/$()*+"&,%*/'$*=$#$I4*1#4$-"&)"#'"$ %/$
/391")'$ *=$ ,)*(%&#4$ &<&4*/"'7$ L."$ #((#)"/,$ %/&)"#'"$
%/$,."$()*(*),%*/$*=$F")<$%/,"/'"$',*)9'$'%/&"$?MNA$%/$
'*9"$)"I%*/'$%'$93&.$4#)I")$,.#/$'%934#,"-$1<$&3))"/,$
9*-"4'$=*)$,.#,$(")%*-7$$@M7O:$?A7B:$B7PC$

There is now higher confi dence in projected patterns 
of warming and other regional-scale features, 
including changes in wind patterns, precipitation 
and some aspects of extremes and of ice.  {8.2, 8.3, 
8.4, 8.5, 9.4, 9.5, 10.3, 11.1}
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Figure SPM.6. Projected surface temperature changes for the early and late 21st century relative to the period 1980–1999. The central 
and right panels show the AOGCM multi-model average projections for the B1 (top), A1B (middle) and A2 (bottom) SRES scenarios 
averaged over the decades 2020–2029 (centre) and 2090–2099 (right). The left panels show corresponding uncertainties as the relative 
probabilities of estimated global average warming from several different AOGCM and Earth System Model of Intermediate Complexity 
studies for the same periods. Some studies present results only for a subset of the SRES scenarios, or for various model versions. 
Therefore the difference in the number of curves shown in the left-hand panels is due only to differences in the availability of results.  
{Figures 10.8 and 10.28}
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Figure SPM.6. Projected surface temperature changes for the early and late 21st century relative to the period 1980–1999. The central 
and right panels show the AOGCM multi-model average projections for the B1 (top), A1B (middle) and A2 (bottom) SRES scenarios 
averaged over the decades 2020–2029 (centre) and 2090–2099 (right). The left panels show corresponding uncertainties as the relative 
probabilities of estimated global average warming from several different AOGCM and Earth System Model of Intermediate Complexity 
studies for the same periods. Some studies present results only for a subset of the SRES scenarios, or for various model versions. 
Therefore the difference in the number of curves shown in the left-hand panels is due only to differences in the availability of results.  
{Figures 10.8 and 10.28}
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Figure SPM.6. Projected surface temperature changes for the early and late 21st century relative to the period 1980–1999. The central 
and right panels show the AOGCM multi-model average projections for the B1 (top), A1B (middle) and A2 (bottom) SRES scenarios 
averaged over the decades 2020–2029 (centre) and 2090–2099 (right). The left panels show corresponding uncertainties as the relative 
probabilities of estimated global average warming from several different AOGCM and Earth System Model of Intermediate Complexity 
studies for the same periods. Some studies present results only for a subset of the SRES scenarios, or for various model versions. 
Therefore the difference in the number of curves shown in the left-hand panels is due only to differences in the availability of results.  
{Figures 10.8 and 10.28}
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There is now higher confi dence in projected patterns 
of warming and other regional-scale features, 
including changes in wind patterns, precipitation 
and some aspects of extremes and of ice.  {8.2, 8.3, 
8.4, 8.5, 9.4, 9.5, 10.3, 11.1}
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Figure SPM.6. Projected surface temperature changes for the early and late 21st century relative to the period 1980–1999. The central 
and right panels show the AOGCM multi-model average projections for the B1 (top), A1B (middle) and A2 (bottom) SRES scenarios 
averaged over the decades 2020–2029 (centre) and 2090–2099 (right). The left panels show corresponding uncertainties as the relative 
probabilities of estimated global average warming from several different AOGCM and Earth System Model of Intermediate Complexity 
studies for the same periods. Some studies present results only for a subset of the SRES scenarios, or for various model versions. 
Therefore the difference in the number of curves shown in the left-hand panels is due only to differences in the availability of results.  
{Figures 10.8 and 10.28}

B1

A2

Note amplification of warming in polar regions is evident in the GCM simulations of two possible future climate scenarios (A2 
and B1). 3
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What are the projected changes in the Skeena?
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Winter

Spring

Winters are projected to become wetter into the future with more 
precipitation falling as rain. The mean temperature of the Skeena region 
is projected to be warmer with minimum temperatures higher than 
present. 

What is the impact of warmer winters?

Spring is projected to be warmer and wetter as our climate changes. By 
2080, the mean monthly maximum temperature is projected to be almost 
5 ℃ warmer than present.

What will warmer springs mean to the region?
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Summer

Autumn

Summers will be warmer as the climate changes, for both the maximum and 
mean air temperatures. The summers will also be drier as precipitation 
decreases, further increasing the seasonality of precipitation to the Skeena 
region.

How will drier summers change the region? 

Autumn is projected to be warmer than present with more rainfall. The 
transition from summer to autumn will become more pronounced as 
summers become drier and autumns wetter. Minimum and mean air 
temperatures will also warm as the climate changes
 What are the effects of more precipitation in the fall?
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How will climate change impact our forests?

One way to visualize our forest ecosystems is to use 
biogeoclimatic (BEC) zone mapping. In the BEC 
system, climate is considered to be the principal 
envi ronmenta l factor influencing ecosystem 
development. Each BEC zone is a geographic area 
where all points within it contain similar patterns of 
energy flow, vegetation, climate, and soils. Each zone 
is then characterized by the general occurrence of 
dominant climax tree species (eg. Mountain Hemlock).

Mountain Hemlock (MH) Engelmann Spruce-Subalpine Fir (ESSF)
6

50 km

N

Terrace

Prince Rupert

Lax Kw’allams

Present Day Biogeoclimatic Zones

Interior Douglas Fir (IDF)

Lax Kwʼalaams



How will these changes impact how we use our forests?

2
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Wienscyzk and Berch
Ecological description and classification of

some pine mushroom habitat in British Columbia

Introduction

The pine mushroom, Tricholoma magnivelare
(Peck) Redhead, is the most economically
important species of wild mushroom commer-

cially harvested from the forests of British Columbia
(deGeus 1995; Wills and Lipsey 1999), the Pacific
Northwest (Amaranthus and Pilz 1996; Hosford et al.
1997), and Mexico (Bandala et al. 1997) (Figure 1). It
also occurs in eastern Canada (Redhead 1997). This
extension note summarizes the biology, traditional use,
harvest method, and habitat of the pine mushroom and
briefly describes how information on habitat can be
used to integrate important pine mushroom areas into
timber harvesting planning.

The pine mushroom, also known as the American
matsutake, is closely related to the Japanese matsutake or
Tricholoma matsutake (Ito & Imai) Sing. The matsutake,
endemic to Asia, is a highly sought after edible species
that has been harvested and eaten in Japan for centuries.
The similarity between the matsutake and the pine

In North America, increased fire control since the
early 20th century and the reduction in the frequency of
light to moderately intense “underburn” fires have re-
sulted in increased understorey vegetation and thicken-
ing duff layers. These conditions may not be conducive
to pine mushroom production (Amaranthus et al. 1998).
It has also been suggested that the worldwide decline in
forest mushroom production, especially in Europe,
could be due to increased levels of air and soil pollution
(Amaranthus and Pilz 1996; Pilz and Molina 1998).
Other factors, such as climate change and natural forest
succession, might also affect mushroom productivity.

Extensive timber harvesting and intensive forest
management leading to simplified forest ecosystems also
have an impact on edible mushroom production (Pilz
and Molina 1998). According to Amaranthus et al.
(1998), “uneven- and even-aged silviculture prescrip-
tions, harvest methods, slash treatments, fertilization,
cattle grazing, and natural aging of forest stands all
potentially influence wild mushroom productivity.” In
addition, intensive commercial harvesting of mush-
rooms may affect future mushroom productivity, forest
health and productivity, and the food webs for wildlife
species (Amaranthus and Pilz 1996; Pilz and Molina
1998). The Ulkatcho people also believe that excessive
foot traffic, which leads to forest floor compaction and
damage to the fungal mycelium, can affect mushroom
production (B. Chapman, B.C. Ministry of Forests, pers.
comm., March 2001).

However, few benchmark measurements of commer-
cial mushroom productivity are available to determine

Pine mushroom habitat capable of
producing commercial crops displays

certain characteristics—pine mushrooms
do not grow randomly.

It is therefore possible to define and map
commercial pine mushroom sites.

FIGURE 1. A pine mushroom (Tricholoma magnivelare).
(Shannon Berch photo)

mushroom, and recent declines in the production of
matsutake in Japanese and Korean forests, have resulted
in the high demand for pine mushrooms (Kawai and
Ogawa 1981).

The reasons for the Asian decline in matsutake
production are not completely understood. One possible
reason could be die-back of the host red and black pine
stands as a result of the spread of pine nematode
(Hosford et al. 1997). In addition, since World War II,
communities in Japan have shifted from using tradi-
tional wood and charcoal stoves to burning natural gas.
Understorey shrubs and oak trees from the pine forests
are no longer being collected to produce charcoal.
Consequently, species composition in the pine forests
has changed, creating conditions unfavourable for the
production of pine mushrooms (Hosford et al. 1997).

Alpine Tundra (AT)

Interior Cedar-Hemlock (ICH)

Coastal Western Hemlock (CWH)

SubBoreal Spruce (SBS)

Future projections of BEC zones indicate shifts in 
the ecological zones in response to changing 
climate. In the figures below, projected climate 
from a collection of climate general circulation 
model simulations (IPCC 2001 Scenario IS92a) 
was used to predict how BEC zones will shift at 
different periods in the future. These maps only 
present a possible future as they do not account 
for how fast vegetation can, in reality, respond to 
changing climate. 
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FIG. 2. Shift of the climatic envelope of ecological zones based on the ensemble simulation CGCM1gax 
(Coast: -Costal Douglas-Fir, -Coastal Western Hemlock; Southern Interior: -Bunch Grass,  

-Ponderosa Pine, -Interior Douglas-Fir -Interior Cedar Hemlock; Northern Interior -Sub-Boreal 
Pine and Spruce, -Sub-Boreal Spruce, -Boreal White and Back Spruce; Montane: -Mountain 
Hemlock; -Engelmann Spruce-Subapline Fir -Montane Spruce, -Spruce-Willow-Birch -Alpine 
Tundra). 
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What can this project do for you?

How can you become involved?

Interior BC communities were surprised and devastated by the mountain pine beetle impacts on their 
forest ecosystems and forest-dependent communities. The aim of this project is to help Northwest 
Skeena First Nations and municipalities reduce the risk of similar regional climate shocks.

Climate change compounds threats from other regional environmental and social challenges. The 
Future Forest Ecosystems Scientific Council (FFESC) project, “Climate Change Adaptation Planning 
for Northwest Skeena Communities”, combines biophysical modelling, social science and community 
engagement in a participatory approach to build regional capacity  to prepare and respond to climate 
change. This two-year project will be launched with community  consultations in Prince Rupert, Lax 
Kwʼalaams, and Terrace.

The goal of the project is to work with communities in the Northwest Skeena region to build 
knowledge and understanding that will assist them in developing their own climate change adaptation 
plans. The project team looks forward to working with local community  leaders, resource managers, 
and interested citizens to identify  key issues and knowledge gaps, opportunities and challenges that 
face the region in the context of a changing climate.  The project aims to foster the accumulation of 
knowledge, experience and tools that will enhance local understanding and capacity to plan for and 
adapt to climate change.

The success and relevance of this project depends on the input and engagement of people in the 
Skeena region. If you would like more information on this project, would like to become involved, or 
know someone who you think should be, please get in touch with us.

PLEASE CONTACT:

Katie McPherson
Brinkman & Associates

520 Sharpe Street
New Westminister, BC V3M 4R2

Tel. 604-521-7771 Ext.128
Email: Katie_McPherson@brinkman.ca

Photo Credits: Pg.1 (Terrace - Terrace Library / Wotsonqua Bridge 1872 - National Archives of Canada / First Nations girl fishing 1915 - National Archives of 
Canada / Bridge over the Skeena - Mike Turner), Pg. 2 (Usk in flood - Helene McRae / House falling into Skeena - Courtesy of Yvonne Moen / Terrace Hotel - 
Terrace Library), Pg. 4 (Lakelse Lake in Winter - Mike Turner / Meadow scene - Brian Huntington), Pg. 5 (Mountain - Brian Huntington / Woods near Kleanza Creek 
- Mike Turner), Pg. 6 (Tree planting - Catrin Jones / Forestry internships - www.chilcotinholidays.com / BEC stand level and landscape photos - Derek Marcoux / 
Pine mushroom - Shannon Berch)8


