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Introduction
Regional climate service providers such as PCIC often produce 
“gray literature,” scientific project reports and impact assess-
ments for their users. Scientists also publish many articles in the 
peer-reviewed literature each year that are relevant to the needs 
of regional stakeholders. To make the major findings from this 
work accessible to the broader audience of policymakers, plan-
ners and the general public, PCIC has taken three main ap-
proaches (Figure 1). These are: 

1. Developing short, high-level extension notes called Science 
Briefs. 

2. Producing high-level summary reports to accompany some of 
PCIC’s project reports. 

3. Collaborating and co-writing project reports directly with our 
users. 

Science Briefs and High-Level 
Summary Reports
PCIC Science Briefs and high-level summary reports are devel-
oped using essentially the same process (Figure 2). PCIC Science 
Briefs are extension notes that cover regionally-relevant findings 
from the scientific community, contextualizing them and dis-
cussing what they mean for PCIC’s users. They also serve as a way 
for PCIC to address frequently-asked questions in an in-depth 
manner. They generally cover one or two papers, are between 
two and six pages in length and are written at a level suitable for 
a wide audience, including policymakers, planners and the gen-
eral public.

These summary reports are developed directly from technical re-
ports produced by PCIC’s Themes. The overall structure is often 
very similar to Science Briefs, though feedback from the re-
searchers is more frequent and can include co-development.

For Science Briefs an hourglass structure (Figure 3) is used, with 
relevant points communicated first for accessibility and brevity, 
followed by a narrative structure, in which context and motiva-
tion develop into the important findings, for knowledge reten-
tion and more comfortable reading. The structure used will 
depend on the goals and material in the article. Other common 
structures include an inverted pyramid, in which the most im-
portant information comes first, or a narrative structure, which 
reads like a story, with findings last.

Further resources on science communication:
Blum, D., M. Knudson and R.M. Henig, 2005: A Field Guide for 
Science Writers: The Official Guide of the National Association of 
Science Writers. Oxford University Press, 321 pp.

Hancock, E., 2003: Ideas into Words: Mastering the Craft of Sci-
ence Writing. Johns Hopkins University Press, 162 pp.

Tufte, E.R., 2001: The Visual Display of Quantitative Information. 
Graphics Press, 213 pp.

Science Summary Development
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1. To speak of air “holding” water vapour is to speak loosely. The partial pressure of water vapour in equilibrium with a solid or liquid body of 
water is described by the Clausius-Clapeyron equation and is independent of the presence of air or other gases. 

2. As O’Gorman notes,  this is only true as a �rst-order approximation: the type of precipitation that falls at the Earth’s surface is dependent not 
only on surface temperature, but also upon the local temperature structure of the lower troposphere.

Recent research by P.A. O’Gorman (2014), in the 
journal Nature, uses an ensemble of global climate 
model (GCM) simulations to examine the project-
ed changes in both mean snowfall and daily snow-
fall extremes in a high greenhouse-gas emissions 
scenario. He �nds that, while both mean snowfall 
and extreme snowfall decrease as the climate 
warms due to the in�uence of greenhouse gasses, 
the reduction in daily snowfall extremes is smaller 
than the reduction in mean snowfall. O’Gorman 
suggests, based on a simple physical model, that 
this may be due to snowfall extremes occuring 
near an optimal temperature that is insensitive to 
climate change.
Changes to mean snowfall and snowfall extremes can 
bring with them multiple impacts, altering river �ow for 
snow-melt dominated rivers, a�ecting the rate at which 
sea ice melts, changing the amount of insulating snow 
that is bene�cial for some plants and wildlife, and a�ect-
ing transportation, the electrical grid and business. Be-
cause of these impacts and the fact that anthropogenic 
climate change a�ects both the mean state of the Earth’s 
climate and some climate extremes events—such as tem-
perature and precipitation extremes—the potential e�ect 
of climate change on snowfall is of interest.
Two physical quantities are useful for guiding our intuition 
about how snowfall may be a�ected by climate change. 
The �rst is saturation speci�c humidity; this is the amount 
of water vapour that a given amount of air can “hold”1 at 
a given temperature and pressure (past this point, wa-
ter starts to condense faster than it evaporates). Satura-
tion speci�c humidity is much more sensitive to changes 
in temperature than to changes in pressure. In general, 
in the troposphere, warmer air can hold more moisture 
than cooler air and so, as the climate warms, there is more 
moisture available for precipitation. The second quantity 
is snowfall fraction; this is the fraction of precipitation that 
falls as snow. Loosely, as temperature increases, the frac-
tion of precipitation that falls as snow decreases2.

To examine how mean snowfall and snowfall extremes 
may change as the climate changes, O’Gorman uses simu-
lated Northern Hemisphere precipitation from an ensem-
ble of 20 climate projections from 20 Global Climate Mod-
els (GCMs) participating in the �fth phase of the Coupled 
Model Intercomparison Project3 (CMIP5). The projections 
that he uses assume high greenhouse gas emissions4 that 
would lead to atmospheric carbon dioxide concentrations 
of approximately four times the preindustrial level by the 

PCIC SCIENCE BRIEF: CONTRASTING THE RESPONSES OF 
MEAN AND EXTREME SNOWFALL TO CLIMATE CHANGE

Figure 1: Ratio of simulated snowfall for projected 2081-
2100 climate compared to simulated 1981-2000 control 
climate from O’Gorman (2014).  
The ratio of the simulated mean snowfall (a) and daily snowfall 
extremes (b) in the warm climate to the simulated control cli-
mate. All values are calculated using the median from the en-
semble of climate models and extremes are calculated from their 
20-year return values. White hatching indicates regions that con-
tain elevations of 1000 metres or higher. Projections for the 2081-
2100 period assume greenhouse gas emissions follow RCP 8.54. 
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Select article according to user needs 
• Consider geographic and scientific relevance

• Ask, “why should they care about this article?” 

Consider context and messaging through lens of user needs 
• Background material should make the article accessible

• Background material should motivate the article

• Message should relate directly and clearly to user needs

Distill and synthesize
• Break article into a few (around three, if possible) major, rel-

evant points as determined by message

• Combine with context so users understand the findings and 
motivation for the research

• Impose structure 

Tell the story 
• Style and ordering of findings and background material will 

depend on the structure, and user needs/values

•  Present less technical points first

•  Avoid or translate technical terminology

•  Educate, but don’t “talk down”; use footnotes if necessary

•  Signpost misconceptions and place facts first

Use visuals 
• Incorporate visuals to show things that are hard to put into 

words and to illustrate key points

• Use legends, labels and captions as necessary (less import-
ant for some infographics)

• One way to develop visuals: choose important points, 
choose format, make a simple wire-frame/storyboard, feed-
back and iterations, add style to make a rough draft, feed-
back/testing and iterations, final product

• Use figures with sufficient resolution (important for raster)

Design and writing
• Use consistent style, including colours, voice and fonts

Feedback
• Gather feedback, do user testing (if possible), iterate

Common structures:

Inverted Pyramid NarrativeHourglass

Figure 3: Common structures used in written communications materials.

Figure 2: Science Briefs design process.

Collaborative Reports
In recent years, PCIC has moved toward including users in the 
production of technical reports on regional climate projections. 
Increasingly, co-written materials (Figure 4) are produced in col-
laboration with users. The form, length and structure of these re-
ports varies (from as short as 2 pages to over 60).  The common 
feature among these reports is that they are generated as the 
result of a process of intense, iterative feedback between PCIC re-
searchers and the users that they are serving. 

This collaborative development insures that reports are tai-
lor-made, with the level of context, technical detail and explana-
tion appropriate to the user. This presents several advantages:

1. Reports are tailored to user needs and hence, immediately 
useful for their intended audience.

2. Users can include discussion of what climate impacts will mean 
for them and some possible responses which could not be in-
cluded if solely authored by PCIC researchers, as this would be 
well beyond our mandate and expertise.

3. The involvement of PCIC researchers ensures accurate interpre-
tation of climate projections, including uncertainty.

4. PCIC’s capacity to contribute to more regional assessments is in-
creased by focusing on the aspects of the assessment that are di-
rectly relevant to the users.

The development process for these reports shares similarities 
with used for Science Briefs and other summaries, in that the con-
text and user needs motivate the work and the determination of 
the information that is conveyed. Framing, distillation, synthesis 
and feedback are used, and visuals are incorporated. Collabora-
tive reports differ in that feedback is constant through the devel-
opment process, users contribute to the message development 
and choosing how the work is framed, and the distillation and 
synthesis steps draw upon the expertise of both PCIC researchers 
and the users.

Figure 1: Examples of content from (left to right): a Science Brief, a summary report and a collaborative im-
pacts summary. (See citations for report URLs.)

Figure 4: Content from Climate Projections for Metro Vancouver collaborative report.
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