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Introduction

✦ N.W. Skeena First Nations and municipalities want to 
reduce their vulnerability to the effects of climate 
change in the surrounding forest ecosystems.

✦ Effective adaptation planning requires quantified pro-
jections of changes in forest ecosystems under differ-
ent possible future climate change scenarios.

✦ Here we report progress to date using a regional-scale 
process-based regional dynamic vegetation model 
(RDVM) forced with downscaled General Circulation 
Model (GCM) climate output (ClimateWNA; Wang et 
al. 2006) to estimate changes in the Skeena region for-
ests up to the year 2100.

✦ Refine species parameterization using geospatial-referenced data (eg. BC 
VRI) for species mixture and standing carbon stocks

✦ Implement a scheme to account for past land-use in the region to improve 
the accuracy of the model projections. Possibly using VRI database date of 
harvest 

✦ Perform future simulations including effects of land-use changes to select 
regions of the study area

Future Work
Schematic of the LPJ-GUESS model (Smith et al 2001, Tang et al. 2010). 
Within the model ‘patches’ are simulated where individuals are 
distinguished and compete with other individuals for light and soil 
moisture within the same patch.
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Fig. I Two ecosystem models differing in the representation of vegetation structure and dynamics: (a) a patch 
model in which individuals are distinguished and compete for light and soil water with other individuals 
in the same patch ('individual-based model'); (b) a model in which individual characteristics and patch 
differences are averaged across a larger area for each of a number of plant functional types (PFTs) ('area-based 
model'). Modules dealing with determination of environmental drivers, phenology, photosynthesis and water 
balance, respiration, leaf and root turnover, carbon allocation and tree allometry are common to both models. 

? 2001 Blackwell Science Ltd, Global Ecology & Biogeography, 10, 621-637 
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✦ The N.W. Skeena region has already experienced noticeable changes in 
climate over the last several decades.
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Projected Climate Change in 
the Skeena Region (Scenario A2, CGCM3)

1http://www.for.gov.bc.ca/hfp/silviculture/Compendium/ and http://www.pennine.demon.co.uk/Arboretum/Alte.htm (Oct 12 2010)
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Model parameterized 
tree species for the 

Skeena region of 
British Columbia
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Early Results

✦ The RDVM model chosen, LPJ-GUESS, is particularly well-
suited to examining possible future trajectories of the forests in 
the Skeena reg ion as the model i s sens i t ive to 
CO2 concentration, moisture, and temperature.

✦ Explicitly simulates growth and competition among individual 
plants with stochastic establishment and disturbance (fire), 
necessitating replicate patches for statistically robust results.

✦ Grid resolution of 30 arc seconds (~1 km2)(ca. 32,000 grid cells)

✦ 15 tree taxa parameterized 

• Parameterization based upon literature values and 
adaptation of parameters from the FVS (Prognosis) model 

✦ LPJ-GUESS outputs carbon fluxes due to photosynthesis, 
respiration, and organic matter decomposition suitable for 
comparison to flux measurement data (Hickler et al. 2008)

✦ Past and future land - use can be prescribed with stand 
replacing, selective species removal, and thinning options for 
harvesting

✦ The effects of different forest management practices on 
variables such as soil carbon, runoff, vegetation carbon stocks, 
NEE, and NPP can be investigated.

Historical climate for Prince Rupert and Terrace, BC. Monthly climate data was gathered from Environment Canada 
weather stations (http://climate.weatheroffice.gc.ca/climateData/canada_e.html). Seasons without complete coverage 
were discarded.

•Four sites were ran in 
four d i fferent BEC 
zones

•R e s u l t s i n d i c a t e a 
reasonable mixture of 
s p e c i e s w i t h s o m e 
notable absences (eg. 
Tsuga heterophylla in 
Test Sites 4 and 1)

•The low fire frequency 
of these sites precludes 
intrusion of shade-
intolerant species

•S p e c i e s p a r a m e t e r 
s e l e c t i o n w i l l b e 
improved using the VRI 
d a t a s e t w i t h g e o -
r e f e r e n c e d f o r e s t 
c o m p o s i t i o n 
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Winter
✦ Projected to become wetter with 

more precipitation falling as rain. 
✦ Mean temperatures are projected to 

be warmer with minimum tempera-
tures higher than present. 

Suite of IPCC AR4-GCM output 
used to drive LPJ-GUESS:
(following Spittlehouse & Murdock, 2010)

Spring
✦ Warmer and wetter 
✦ By 2080, the mean monthly maxi-

mum temperature is projected to be 
almost 5˚ C warmer than present

Summer
✦ Warmer for both maximum and 

mean air temperatures
✦ Drier as precipitation decreases, fur-

ther increasing the seasonality of 
precipitation to the region 

Autumn
✦ Warmer and more rainfall than present
✦ Transition from summer to autumn 

more pronounced as summers become 
drier and autumns wetter

✦ Minimum and mean air temperatures 
are also projected to rise 

Precipitation
Mean Air 
Temperature

Minimum Air 
Temperature
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Model simulated runoff for the Lakelse region. Monthly runoff was 
aggregated to seasonal values.

Simulated carbon fluxes to the atmosphere from different processes for 
the Lakelse region. NEE is net ecosystem exchange. Simulated carbon pools for the Lakelse region. The fast and slow car-

bon pools have turnover times of 33.3 and 1000 years (at 10˚C) respec-
tively.

Simulated soil moisture for the Lakelse region. The soil was set to be a 
fine non-vertisol texture.

•The region surrounding 
Lakelse Lake in the CWH 
BEC zone was simulated 
for period the 1906 - 2005

•The model output indicates 
dry summer soil conditions 
with nearly saturated soils 
in winter

•Carbon fluxes show the 
region to be primarily a 
sink, but fire events heavily 
influence the source/sink 
balance

•Most of the carbon on the 
land surface is in the 
vegetation with very little 
variability due to climate

•Model runoff suggests a 
proportionally smaller 
spring runoff through the 
last century

Lakelse region
(ca. 650 km2)


