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1.0 INTRODUCTION 

The Nicola Simlkameen Innovative Forestry Society (NSIFS) is made up of First Nations, 

licensees, and government agencies working towards co-management of natural resources in the 

Merritt TSA.  As part of the mandate of this organization, innovative technologies and processes 

have been used to support resource planning and management. 

The NSIFS currently maintains a website (nsifs.bc.ca) which serves as a repository for completed 

projects, as well as the access point for a suite of web-based services implemented over the past 

four years.  This toolset includes a content management system, file library, and query and report 

frameworks for the Sustainable Forest Management Strategy (SFMS) platform and the Mountain 

Pine Beetle Planning Application.  Timberline hosts the NSIFS website and database, including 

full backup and disaster recovery, and provides all of the listed web services based on an annual 

maintenance fee.   

Updates are required for individual datasets in the NSIFS database in order to ensure that current 

data is used for planning and management.  One of the most dynamic datasets affecting habitat 

planning and fibre availability is draft harvest planning data for forest licensees.  This information 

has been manually collected and updated in the past, resulting in significant expense and delay.  

In order to facilitate the planning requirements of the current landscape, and to reduce the 

ongoing cost of updates, the NSIFS and the Ministry of Forests and Range (MoFR) initiated this 

project to implement an automated framework facilitating updates to harvest planning data, and 

the NSIFS planning database. 

2.0 TERMS OF REFERENCE 

This project is jointly funded by the NSIFS and MoFR.  This document contains a general 

description of all project work completed under both funding sources.  In general, the MoFR has 

funded all portions of the project that deal with the collection of operational data including the 

submission framework and data standards.  Forest Investment Account (through the NSIFS) has 

funded the portion of the project that established analysis logic for database updates to strategic 

datasets including stand structure and habitat models. 

3.0 PROJECT OBJECTIVES 

The objective of this project is to link the NSIFS database to a web-based service providing 

automated impact analysis for modelling and strategic landbase datasets.  Specifically two 

objectives are identified in the Work Plan: 

• Provide MoE, MoFR, licensees, First Nations & BCTS the ability to download/upload data 

though a viewer tool and website platform (NSIFS website platform) – establishing the 

submissions format, tracking processes, implementing and testing the process and required 

adjustments.  These components are intended to be covered with direct funding from the 

MoFR. 
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• Provide MoE, MoFR, licensees, First Nations, and BCTS updated stand structure/ PEM base 

data on the NSIFS SFMS database to update current strategic datasets.  This will enable 

better decisions in managing timber resource values as well as plant, wildlife, archaeological, 

fish and other non-timber resources values.  This component is proposed to be covered with 

FIA funding through the NSIFS. 

4.0 SYSTEM OVERVIEW 

Timberline’s automated update service is a web-based service that provides the ability to update 

spatial data.  Within the NSIFS website, this service is fully integrated with the web mapping, file 

library, content manager, and query and report framework.  The core functionality of the service 

includes submission, validation, and automated analysis.  Figure 1.0 provides a schematic 

overview of the service.   

 

Figure 1 Process Flow Diagram. 

A complete user guide for this service is is available to NSIFS members on the website at 

http://www.nsifs.bc.ca/help.php. 

4.1 Data Submission 

Data submission is accomplished through a simple interface with three steps: 

1. User is prompted to choose a data projection, the target update layer, and browse for the new 

spatial data to upload.  Once the user hits the ‘Upload’ button, the file is sent to the server, 

checked for malicious content, then unzipped to a temporary working directory.  A zipped 

archive containing the various shapefile components is required for upload.   

2. Display for the second step consists of a spatial preview of the uploaded shapefile and a list 

of attributes corresponding to the target update table.  The user matches the fields in the 

uploaded shapefile to the target attributes.  Mandatory attributes are indicated in the interface. 

3. The user confirms the upload, and presses the submit button, which initiates the automated 

process. 
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The submission framework is simple to use, and has the flexibility to adapt to various spatial 

requirements.  It is estimated that submission for most users will take 2-3 minutes. 

4.2 Data Validation 

Data validation is required to ensure integrity within the NSIFS spatial database, especially to 

ensure accurate reporting of areas.  Following data submission, a validation process is initiated to 

check the spatial data and attributes.  Based on discussion with the technical advisory group for 

this project, the following rules are applied to submissions: 

• geometry is valid (based on the simple features specification); 

• all polygons are within the project area (Merritt TSA); 

• for block submissions, the status field must be supplied, and cannot be null; and 

• for reserve submissions, the reserve type must be supplied, and cannot be null. 

If the submission passes validation, the spatial data is passed on to the automated update portion 

of the service.  If any of these rules are not met by all polygons within the submission, the 

submission is rejected, and an error report is generated for the user.  The error report indicates the 

features that did not meet each rule.   

4.3 Automated Analysis & Updates 

Automated analysis is initiated only if spatial submissions pass validation.  This component 

updates the NSIFS spatial database relationships to incorporate the newly submitted draft harvest 

plan data.   

As a result of the automated updates, spatial data relationships are updated for the following 

datasets: 

• landscape units; 

• vegetation inventory (VRI); 

• smallwood polygons; 

• forest heath factor (FHF) overview flights 

• community watersheds; 

• lakeshore management zones (LMZ); 

• watershed atlas; 

• operating areas and smallwood operating areas; 

• woodlots and community forests; 

• non-renewable forest licenses (NRFL) and salvage non-renewable forest licenses 

(SNRFL); 

• mule deer winter range planning cells (MDWR); 

• wildlife habitat areas (WHA); 

• grizzly management units; 

• biogeoclimatic classification; 

• elevation; 

• visual quality objectives (VQO); 

• old growth management areas (OGMA); 
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• timber harvesting land base (THLB); 

• predictive ecosystem modelling (PEM); and 

• all included final wildlife habitat ratings (WHR) models. 

The automated analysis portion of the service utilizes a variety of spatial analysis techniques, 

which are further explained in section 5.   

5.0 ANALYSIS METHODOLOGY 

This section is intended to provide a general technical overview of the analysis process.  A brief 

summary of the types of analysis, as well as the assumptions applied are included to provide a 

more complete understanding of the automated process.  

5.1 Spatial Analysis 

The automated analysis process includes the following steps: 

5.1.1 Geometry Conflation 

New submissions are flattened, creating a one-to-many relationship between geometry and 

attributes for all overlapping areas.  This simple conflated geometry retains all input attributes, 

while ensuring that the total area remains accurate for summaries and automated reporting.  

Within the relational database, a complex of three tables is utilized to maintain efficient storage of 

both attributes and geometry. 

Following conflation of newly submitted geometry polygons, this dataset is integrated with 

previous submissions existing in the database.  A similar process is used to identify polygons that 

are affected, flatten this subset, and combine with unaffected polygons resulting in an updated 

target dataset. 

Based on discussions with the technical advisory group, the following assumptions apply to this 

process: 

• Only one submission is tracked at any one time for a submitting group.  This means that 

for any submitter, all previously submitted polygons are removed from the target dataset 

when a new submission is received.  

• Automated updates have only been implemented for two tables (draft planned harvest 

areas and draft planned reserve areas) at this time.  

Observed positional accuracy for this process exceeds 99.99% to date. 

5.1.2 Update Spatial Relationships 

In order to maintain the performance of on-demand queries and reporting, spatial relationships 

between each input dataset are stored in the database in the form of a resultant dataset.  These 

stored relationships are updated for each dataset following the submission of data updates for any 

layer.   

Following each new submission, the areas from this resultant dataset that are affected are updated 

to reflect the changes in source data.  To maintain reasonable performance, linkages to the 
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geometry and attributes are updated and committed one mapsheet at a time.  Query interface 

options in the SFMS and MPB applications are updated at the same time. 

5.1.3 Metadata Tracking 

Each time a submission is received and validated, the metadata regarding the update history is 

updated to reflect the date and time of the submission.  This metadata can be viewed for all 

updateable layers through the NSIFS web mapping application.   

5.2 Post-Harvest WHR Model Approximation 

5.2.1 Background & Assumptions 

A large portion of the data managed by the NSIFS consists of habitat modelling completed based 

on the wildlife habitat ratings (WHR) process.  This provincial standard process uses ratings 

tables to rank habitat suitability and capability for each combination of ecological site type and 

stand structure.  At present time, ecological suitability models have been completed for over 100 

species, many of which are currently available for strategic planning in the sustainable forest 

management strategy (SFMS). 

In 2005, an objective identified through the NSIFS was to approximate the impact of harvesting 

on habitat suitability.  In order to meet this objective, a process was developed to approximate the 

impact of harvesting based on the following assumptions: 

• post-harvest stand structure for any planned harvest area was assumed to be structural 

stage 3 (plantation) immediately.  There was no attempt to create an actual structural 

stage based on the planned activity within the block, or the expected post-harvest 

inventory; 

• spatial adjustments have, in general, not been applied to the final ecological habitat 

suitability models delivered to the NSIFS.  These adjustments were not applied to the 

post-harvest model approximation either; 

• the impact of road construction has not been included in the impact scenarios at this time; 

and 

• the suitability of habitat not within a planned harvest area is assumed to be unchanged. 

 

5.2.2 Post-harvest Modelling Process 

In order to provide an approximation of post-harvest habitat suitability, each ecological model is 

re-run using a structural stage of 3 for all planned harvest areas.  The final ecological ratings 

tables are used to assign suitability ratings to each planned harvest polygon based on the 

combination of PEM site series deciles, and this structural stage.  The result of this process is that 

post-harvest ratings are only created for blocks submitted to the system, while the original base 

ratings are applied to all other areas of the landscape.  For this reason, spatial representations of 

this data, including maps and the web mapping interface show complete landscape coverage for 

the final ecological suitability models, and only partial coverage for the post-harvest models. 
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5.2.3 Reporting Process 

SFMS reports originally created in 2006, and updated in 2007 and 2008 show the change in 

habitat suitability within a defined area, based on the projected impacts of harvest.  In order to 

create these summaries, the assumptions outlined in section 5.2.1 have been used.  Habitat that is 

not directly within a planned harvest block is reported as unchanged, while habitat within a block 

is summarized based on the updated suitability modelling.   

It is important to consider that habitat characteristics such as edge effect, adjacency, and patch 

size may affect the available suitable habitat to a greater extent than what is reported.  These are 

not reflected in these summaries at this time. 

 


