
FII Forest Research Program 2003/04 Annual Progress Report 

The purpose of this Annual Progress Report is to communicate progress and achievements of your research project over the funding period and 
identify impacts or outcomes of the project.  Information from this progress report is required to assess the final progress of the project in relation 
to the Recipient Agreement and to provide information required for FII Ltd. to report on annual achievements and funding investments for the 
Forest Research Program.  Complete the required information in the unshaded text boxes for Parts A to C, (text boxes will expand). 

 

Part A:  General Project Information 
The information provided under Part A will be available for immediate posting on the Internet in a project repository on the Natural 
Resources Information Network (NRIN) website. 
 
Project No: R04-072  (UBC Ref # 22R16064) 
Organisation: University of British Columbia 
Project Contact: Roland Stull 
Address: Dept. of Earth & Ocean Sci., 6339 Stores Rd., Vancouver, BC,  V6T 1Z4 
Phone No. 604-822-5901 
Email: rstull@eos.ubc.ca 
Project Title: 
Improved Numerical Prediction of Fire Weather by Assimilation of MoF Surface Weather Observations 
 
Final Project Abstract: 
 Forest-fire spread is controlled by mountain- and valley-scale winds in BC, but these winds are not resolved in the present-day coarse-
resolution weather analyses.  When these analyses are used as a starting point for numerical weather prediction (NWP) models, the resulting 
forecasts are inaccurate. 
 To remedy this problem, we created a technique to utilize the 150-200 surface weather stations deployed by the BC Ministry of Forests 
(MoF), along with 400 additional stations deployed by other agencies, to make new daily analyses.  These can be used to initialize the high-
resolution NWP models that are run daily at UBC.   
 The skill of this approach will be measured by verifying the resulting forecasts against the corresponding observations, and comparing 
against forecasts that did not incorporate this data.  Also, the daily forecasts were disseminated on the web for real-time use and evaluation by 
MoF fire weather forecasters. 
Keywords: 
Forest fire weather, Numerical weather prediction, Data assimilation, Surface weather observations. 
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Part B:  Project Impacts, Outcomes, Progress, and Extension 
Information provided in Part B is used to evaluate and assess the completion of the project in relation to the terms and workplan outlined in the 
Recipient Agreement and assess the impacts and outcomes of the project. 
 
B1:  Workplan and Annual Progress Summary: 

Using the table below, describe the extent to which the activities and objectives identified in the workplan (Schedule A Recipient Agreement) 
were achieved.  Indicate any changes from the original plan in bold, and indicate date of approval and brief rationale for the change.  Please list 
extension activities and deliverables in table B5 below(“Outputs, Deliverables, and Extension”) 
 

Project Component or 
Objective  Activities (Tasks)  Extent to Which Activities have been Completed and Objective has been 

Achieved  
1) 2 km resolution forecast grid 
 

activate web access for MoF Fully completed.  Objective achieved.  This was an extension activity, and 
is included in Table B5 below. 
     On 4 Aug 2003, when we first heard that our grant proposal was 
approved, our computer administrator Henryk Modzelewski immediately 
added to our web server a password-protected, tailored page for BC MoF.  
This was accessible via our entry web page for clients: 
http://weather.eos.ubc.ca/wxfcst/users/.  In it we created access to all of our 
forecast grids for all of our models (MC2, MM5, NMS, WRF, and the 
ensemble average ENS of those models), including the 2 km horizontal-resolution grids from MC2 and 
MM5 (see Fig top right).  Via this page MoF had access to over 30 different map images and forecast 
animations, including all 5 of the weather maps promised as deliverables. 
     Undergrad employee James Charbonneau also created special high-resolution output windows (using 
our existing forecasts) centered over each fire or group of fires, with the streaklines and winds.  The 
streakline forecast maps showed the trajectory of smoke and burning embers – useful for the water 
bombers and for anticipating where new fires might start.  This was an extra deliverable, not in our 
original workplan.  (see sample figure, lower right). 
     Computer analysts George Hicks II and Trinia Cannon also improved the reliability and performance 
of our Emergency Weather Net (EmWxNet), the data-base and web server for real-time surface weather 
station observations. We now receive data from approximately 700 stations reporting throughout British 
Columbia, with over 500 of those reporting daily.  Of these, the Min. of 
Forests has 173 active stations in the database, 86 of those report data hourly. 
     Deliverable D1 was thus totally satisfied by early Aug 03 (mid Q2), and 
the real-time forecasting for MoF continues daily. This was later than 
originally planned (June 03, Q1) due to the lateness of grant-award 
notification (Aug 03).  However, this forecast-map access was available in 
time for use by MoF before the peak in BC forest fires this past summer. 
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2) fire-weather case studies save weather observations and 
analysis initial conditions from 
important fire events, for use later 
in grant period 

Fully completed. Objective achieved. 
      Late summer 2003 was one of the most devastating forest-fire seasons that BC has seen in quite a 
few years, with roughly $550 million spent in BC for fire suppression, compared to an annual average 
of $40 million.  This extensive fire season was 
predicted by my research group, as was written 
in the Part III, Criterion 10 section of my 
proposal to FII in April 03 (see p35 of the 
proposal): 
“The summer 1998 El Niño fire season in BC 
was preceded by an intense bush fire season in 
Australia.  Some fire experts use Australian 
fires as a barometer to predict the severity of 
BC fires six months later.  This current year 
(2002-2003) was an El Niño year that saw 
widespread bush fires in Australia.  There is 
concern over a possible intense fire season in 
BC this summer of 2003.  Hence, this would be a propitious time to work on 
improving tools for predicting fire spread, such as better weather prediction.” 

     We were ready for this fire season, and we successfully saved the weather data and our weather 
forecasts for these major fire events for our research, as planned. 

3) develop a new data 
assimilation method 

test various mother-daughter data 
spreading methods, and refine 
and perfect. 

Fully completed. Objective achieved. 
     We began the research work in June 2003 (Q1) by assigning 
PhD student Ms. Xingxiu Deng to work 100% on this project. 
Her goal was to improve the mesoscale details of lowest-level 
analysis in mountainous terrain, with an ultimate goal to provide 
better input-fields for modern numerical weather prediction 
(NWP) models that can resolve the fire-weather in individual 
valleys.  
     During July – Sep 2003 (Q2) she devised a successful 
technique to anisotropically spread the surface weather 
observations from MoF and other weather stations in steep 
valleys, to create an objective analysis for the lowest, terrain-
following model level.  The method is a “mother-daughter” 
approach where the amount of weather information transferred 
from one grid point (the mother) to all neighboring grid points (the daughters) depends on terrain-height 
differences. The daughters become mothers and further share information with their offspring, resulting 
in an iterative calculation of sharing factors for all grid points. This allows information to follow valleys 
around ridges (see figure: shading is terrain elevation; lines are sharing factors for data spread, which 
successfully follow the terrain), while reducing spread over the ridge top. Milestone 1 was successfully 
completed on schedule. 

Photo by Steve Devries, Aug 03 
Okanagan Park fire. 
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4) test, evaluate, verify  the 
new data assimilation method 

reforecast the weather for the 
previously saved case studies, 
and verify against saved 
observation data.  Also do 
parallel real-time runs if possible.  
Finalize method. 

50% completed.  The new method was successfully tested, evaluated, and verified with data from 
MoF weather stations.  However, due to the lateness of receiving the FII funds (Dec 03) we were 
unable to test against the saved forest-fire case studies, and were unable to implement the parallel 
real-time runs.  Details: 
     During Sep – Dec 2003 (Q3), Ms. Deng further refined the 
assimilation method by including land-sea contrasts. That is an 
important refinement when large water-bodies and continents coexist 
in the analysis domain. The potential temperature gradients across 
coastlines can be maintained. The newly developed approach was 
tested by the application to objective analysis of surface potential 
temperature from MoF and other weather stations over mountainous 
and coastal terrain in western Canada.  Analysis results from the 
mother-daughter method (MD - bottom fig) were compared with other 
existing schemes (TERR_DIFF - top fig) via an analysis tool - the 
Advanced Regional Prediction System Data Assimilation System 
(ADAS).  The analyzed temperatures (vertical axis in figs) are 
significantly closer to the true observed values (horiz. axis), as shown 
by the points closer to the diagonal “perfect fit” line in the bottom fig 
(using the MD approach) than in the top fig. 
     Also, the valuable suggestions from the journal-paper referees took 
longer to incorporate than originally planned, but the final result was 
worth the time and effort spent (even if it did delay objectives 4 & 5). 
     It was found that the new mother-daughter approach developed 
here outperforms the other schemes over both mountainous and 
coastal terrain.  This holds great promise in improve forest-fire weather forecast accuracy in the 
upcoming fire seasons. 
     Remedy: We will continue this work using other funding, because it is so significant.  Our revised 
plan is to make reforecasts (deliverable D2) for the saved forest-fire case studies, starting Spr 2004.  We 
will focus on 2 of the 3 largest fires last summer:  
  •  Okanagan Mountain Park Fire (near Kelowna, Fire ID K50628);  
 started 16 Aug 03;  size = 25,912 hectares.  
  •  McClure #2 Fire (near Kamloops, N50617); 30 July 03;   26,420 hectares. 
Results from this new work will be made available via another journal paper (yet to be submitted), and 
via training of Eric Meyer in the MoF in mid summer. 
     Senior scientist Dr. Terry Clark moved permanently to Vancouver during 2003, and was appointed 
Adjunct Professor at UBC.  He has been instrumental in providing guidance to me and my team 
members in numerical weather prediction for forest fires. 

Annual Progress Report Template – Forest Research Program 2003/04     Page 4 of 10 



FII Forest Research Program 2003/04 Annual Progress Report 

5) operational forecasts with 
new method 

incorporate final method into 
runstream.  Activate routine 
verification scripts.  Produce and 
improve output graphics for web. 

0% Completed, due to late arrival of funding (Dec 2004). 
    Milestone M2 (start running improved real-time forecasts) and Deliverable D3 (serve these new 
forecasts to MoF on web) makes no sense to start until Objective (4) above is completed.  Namely, there 
is no point in starting these real-time operational runs until we have had a chance to refine and calibrate 
the method using the case-study reforecasts of deliverable D2.   
   Remedy: , Therefore, we propose to begin making (and serving on the web) the real-time forecasts in 
summer 2004, using outside funding (as a non FII activity).  This will be in time for the bulk of the 
2004 fire season, and will give Eric Meyer of MoF a chance to evaluate these forecasts.  Such 
“ongoing” activities were scheduled in our original proposal, which gives us a chance to remedy the late 
funding start. 

6) closure a) write final reports,  
b) journal papers,  
c) on-line docs.   
d) train MoF personnel in 
Victoria.  
e) Write dissertation. 

a) Completed on schedule (Deliverable D4: this annual report, including item b below). 
b) Completed on schedule.  We wrote a journal manuscript based on our FII funded research, and 
submitted it to Monthly Weather Review journal on 19 Dec 2003. ”, This is the leading journal in North 
America for numerical prediction research.  Title: “A mesoscale analysis method for surface potential 
temperature in mountainous and coastal terrain”, by Deng and Stull.  It was accepted, pending revision, 
on 11 Feb 2004.  We revised the paper as suggested by the reviewers, and will re-submit it on 20 April 
2004.  A copy of this semi-final revised paper is attached as a Technical Report.  (Please do not publish 
online yet, while it is still pending journal publication.) 
c) Completed on schedule.  The daily, real-time weather forecasts for forest fires are at 
http://weather.eos.ubc.ca/wxfcst/ .  During the 2003 fire season, this included the extra deliverable 
discussed in item (1) of the workplan. 
d) Attempted, but not completed. Details: 
     In August 2003, when we first learned that our proposal would be funded, we immediately contacted 
Eric Meyer, fire meteorologist with the MoF protection branch, and informed him via email of the 
access path and password for this web site.  However, by August when our grant was approved, the fire 
situation was already extensive, and all of the MoF personnel and their fire meteorologists were 
extremely busy.  We were unable to train the MoF fire weather forecasters at that time on how to best 
use our forecast products.  Some of the forecasters and other MoF personnel already had some 
preliminary training from previous work we had done with them during Project FireStorm.  We also 
tried to arrange a meeting with Eric Meyer of MoF during the 4th Quarter, as originally planned (item 6 
“closure”, in the Workplan Summary Table), but our schedules didn’t allow it. We will remedy with a 
meeting planned for Spr 2004 (i.e., after the grant period). 
e) 60% completed.  The journal paper of item (b) above will become a major part of Ms. Xingxiu 
Deng’s PhD dissertation.  Ms. Deng continues this work, and will finish dissertation Dec 2004. 
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B2:  Research Question:   

Restate the research question as per your original proposal and comment on the extent to which your research question has been answered 
during the current funding period. 
Q: Can surface weather observations in mountainous terrain be merged into a weather analysis to create a more accurate starting point for high-
resolution numerical forecasts, to better serve fire-weather forecasters? 
A:  Yes, we have used Ministry of Forests weather data in case studies, where we successfully demonstrated significant improvement in the 
quality of the weather analysis using our new “mother-daughter” data  spreading method.  No, we have yet to start the work that will 
demonstrate improved weather forecasts as a result of these improved analyses.  Yes, our high-resolution (2 km grid spacing) weather forecasts 
are served on the web for use by fire-weather forecasters. 
    After the grant period ends, we will continue the research, and will use this method to make daily weather analyses, which in turn will 
become the starting point for improved real-time forecasts.  We will measure the skill in these forecasts, and will also go back and reforecast 
the forest-fire case studies from summer 2003, because it was such a devastating fire year.  Both the forest-fire case studies, and the improved 
real-time forecasts, will be published on our web page for access by MoF fire-weather forecasters.  
 
 
 
B3:  Impacts and Outcomes: 

Describe the impacts and outcomes of the research and how the research has benefited or improved sustainable forest management.  Where 
possible, provide quantifiable outcomes associated with this research (i.e., volume gain in terms of m3; cost savings due to improved access, 
etc.). 
     Impacts of this research will be felt during the upcoming forest-fire seasons, when better fire-weather forecasts allow better management, 
safety, and efficiency when fighting the fires.   
     Could any of the roughly $550 million spent in BC for forest-fire suppression during 2003 have been saved if improved weather forecasts 
had be available then.  The answer is yes, perhaps 1 to 5 % could have been saved (i.e., $5 to 25 million), via quicker suppression of small fires 
that would be anticipated to grow rapidly due to winds and low humidity, and due to better containment of the large fires based on better 
estimates of wind-driven fire spread and ignition by blowing embers.  Also, the feedback of the fire to create its own weather, known in 
extreme events as a firestorm, could be better anticipated to initiate the earlier withdraw of fire fighters in the danger zones.  With better 
management and control of the wild fires, thousands of hectares of trees could have been saved for future harvest or other resource uses. 
     But 2003 was an exceptional year.  On average, BC spends about $40 million on wild-fire suppression.  Even a 1 to 5% savings there would 
amount to $0.4 to 2 million per year.  So while the research wasn’t intended to yield a return during the 2003-2004 fiscal year, dividends from 
this research will likely accrue from now on. 
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B4:  Users and Application of Results: 

List the user group and describe the realised or expected benefit of your research (eg, researchers, technical experts, planners, foresters, 
practitioners, regulators, decision makers, public). If results or information derived from the research have been used, provide the name of the 
individual and organisation and describe how the information has been applied. 
 
User/User Group Realised/Expected Benefit 
Fire-weather 
forecasters 

Expect to receive more accurate numerical weather forecasts real time, allowing them to provide better weather 
briefings to the fire bosses during the upcoming fire seasons. 

Forest managers 
 

Expect to have fewer surprises due to timber losses by wild fires, allowing more efficient management. 

Public 
 

Expect better suppression of fires near dwellings and industry, thereby saving more homes and maintaining more jobs 
at mills. 

Researchers 
 

Expect to have a better tool to incorporate weather observations into weather analyses, thereby improving weather 
forecast skill over all mountainous regions, anywhere in the world. 

 
 
B5:  Outputs, Deliverables, and Extension 

List the deliverables or extension products developed from the research during the 2003/04 funding period.  Please identify a) the type of 
deliverable (TYPE), b) the deliverable citation, and c) whether it is (Y) or is not (N) included as part of this Annual Progress Report submission 
(INCL). 
 
TYPE CITATION INCL (Y/N) 
JOU Deng, X., and R. Stull, 2004: A mesoscale analysis method for surface potential temperature in mountainous and 

coastal terrain. Monthly Weather Review.  Submitted in Dec 2003.  Peer reviewed.  Resubmitted in Apr 2004). 
Y 

WEB http://weather.eos.ubc.ca/wxfcst/users/  (This give password protected, beta-test, special tailored, numerical weather 
forecasts to MoF fie-weather personnel. 
http://weather.eos.ubc.ca/wxfcst/   (This gives high-resolution untailored forecasts to the general public). 

N 

ORA Briefings on how to interpret the new high-resolution forecasts will be given to key MoF personnel. N 
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Deliverable Type Legend 
TYPE OUTPUT DESCRIPTION TYPE OUTPUT DESCRIPTION 
TEC Technical Report FGM Field Guide or Manual 
JOU Peer Reviewed Journal Article ORA Oral Presentation 
EXT Extension Note or Newsletter Article POS Poster Presentation 
NEW Newsletter WEB Website 
BOK Book or Book Chapter OTH Other 
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Part C:  Additional Project Information 
Information provided in Part C will be used to report out on the overall investments of the Research Program during the 2003/04 funding period. 
 
C1:  Multi-year Projects: If the project is part of a multi-year research initiative, indicate in the statement below where the current funding period 
(2003/04) lies within the longer term research program: 

The 2003/04 fiscal period represents year __2__ of a __5__ year research program/project __ called Project FireStorm. 
 
 
C2:  Research Focus:  Select (by placing an X in the preceding box) the primary category that would best categorize the focus of research 

 Silvicultural Systems - (harvesting systems – 
shelterwood, clear-cut, etc.) 

 X Natural Disturbance Dynamics (fire, 
wind, etc.) 

  Site Rehabilitation and 
Restoration 

 Growth and Yield (modeling, site index work)   Ecosystem Dynamics (classification, 
inventory, PEM, ecosystem research) 

  Forest Genetics 

 Biodiversity/Habitat Management (SAR, 
habitat requirements, habitat supply modeling) 

  Wood Quality (assessment, wood 
properties and potential applications) 

  Other – Please specify 

 Forest health (pests and pathogens)   Soil Conservation, Health, and 
Productivity 

   

 Riparian and Aquatic Management (buffers, 
CWD) 

  Integrated Resource Management (land 
use planning) 

   

 
 
C3:  Biogeoclimatic Ecosystem Classification:  Identify (by placing an X in the preceding box) the BEC zone(s) to which the research applies. 
 
 Alpine Tundra X Engelmann Spruce-Subalpine Fir X Ponderosa Pine 
X Boreal White and Black Spruce X Interior Cedar-Hemlock X Spruce-Willow-Birch 
 Bunchgrass X Interior Douglas-Fir X Sub-Boreal Spruce 
X Coastal Douglas-Fir X Montane Spruce  Not applicable 
X Coastal Western Hemlock X Mountain Hemlock   
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C4:  FII’s Objectives and Strategies:  With respect to FII’s objectives and strategies listed below, identify (by placing an X in the preceding box) 
which of the following strategies best represents the overall objective and approach of your research project. 
 
Objectives and Strategies 
Objective:  To support more effective policies, regulations, and guidelines  

 Support policy, regulatory and guideline development, evaluation and adjustment 
 Enhance quality of decision making through improved knowledge base 
 Empowered decision makers to employ practical adaptive management approaches 
 Support greater certainty in planning and decision making for all forest resources values  

Objective:  To enhance the value of timber and forest land assets  
 More effective and efficient use of forest resources 
 Reducing costs of timber production 
X Reducing forest health risks through improved management practices  
 Enhancing timber quality and resulting products 
 Increasing available volume and value through productivity enhancements, increased utilisation and better realisation of inherent site potential 
 Increasing available timber volume through management of access constraints 

O je ces and forest products b ctive: To improve stewardship and market acceptability of BC forest practi
 Promoting new or adapted forest practices which give  BC an edge in the world forest product marketplace 
 Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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