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1.  Project Description and Activities:
A project was initiated to investigate how modern remote sensing technologies could assist in different aspects of enhanced natural resource inventory development and monitoring activities. This project focused on three main sub-projects:
1. Evaluation of the ability of a LiDAR derived bald-earth digital elevation model to enhance river slope analysis along the Tatachikapika River.
2. Investigate the potential of LiDAR derived canopy height model and semi-automated imagery analysis to provide an effective silvicultural effectiveness monitoring tool.
3. Support ongoing initiatives (EFPS eFRI project. OCE LiDAR Standards Development and Canadian Wood Fibre Centre AFRIT module (CWFC)) in the development of enhanced forest stand metric estimation through LiDAR and semi-automated imagery analysis.
Project #1 was initiated through the joint cooperation of the NEGeomatics and the Northeast Science and Information unit. A slope analysis was undertaken with a DEM derived from a 5m DEM. In addition, a number of hydrological models were investigated for measuring certain river cross section characteristics. It was also used to orthorectify the Quickbird imagery. Further analysis may involve the construction of a finer scale DEM from the raw LidAR data along the river edge.
Project #2 resulted in LiDAR at various intensities being acquired in August 2007 to support derivation of canopy height models to investigate the potential to extract natural and artificial regeneration statistics. Flight lines were selected by regional experts to coincide with treated areas on the ground. Imagery to support the semi-automated image analysis was provided from Tembec for the Romeo Mallete Forest. 

Project #3 is related to Project #2 with the focus shifted from regenerating stands to mature stand conditions. LiDAR was flown to support the investigation of predictive models to be built for black spruce, jack pine, mixedwoods and intolerant hardwoods.  

2.  Project Results vs. Objectives: 
	High-Level Milestones
	Status

	Partner & Potential Partner Meeting  - explore mutual objectives and define roles and contributions of various partners
	Conference call held to refine project scope and timelines.

	Identification of sampling matrix to support field inventory sampling (SEM and mature forest conditions) of the RMF and the Ontario Centres of Excellence Standards project
	Meeting held  Spring 2007 with  project partners to determine the appropriate sampling stratification to meet this project, OCE Standards and CWFC project initiatives 

	Contracted data collection
	Contract was initiated with Optimal Geomatics to acquire LiDAR in support of this project and the related OCE and CWFC Standards project. Contracted field plot data collection in mature stands was undertaken with partnership financial contributions from the CWFC.

	Production of map products (silvicultural treatments/ climate/surficial geology) to support LiDAR investigation of SEM and LiDAR derived inventory development
	A few hydrological models were evaluated for stream slope assessment. A model for the prediction of soil landscape analysis (SOLIM) units has been identified. No work has been initiated with this tool as of yet and will be carried into next fiscal year.
Individual tree Classification of regeneration areas and mature stands was attempted with the M7-VI imagery that was collected by Tembec. Unfortunately, imagery issues do not support ITC product development. Efforts are underway in year 2 to secure funding to acquire ADS40 imagery for the flight line areas.

	Regression modeling and validation analyses to predict boreal stand attributes (e.g. BA, Vol, Ht )
	Work underway on developing models for black spruce. Plot establishment work in 2008 will focus on jack pine, mixedwoods and intolerant hardwoods. Complete set of models will be delayed to coincide with the OCE and CWFC Standards project


	Draft Technical Reports on LiDAR application for SEM and Stand Attribution 
	Analysis for all forest types and stand conditions has not been completed. Field plot establishment will continue in 2008-09. A report will be developed at that time.


Rationale for Project Milestone Delays

This project is behind schedule due to many factors outside the control of the project team.
Project Team

Ken Durst (key FRP member) has left the organization for a new job. Dave Etheridge was reassigned to the Landscape Guide project and was only able to spend limited time on the project last fiscal year. Scott McPherson accepted a new job in North Bay and was not on site to coordinate SEM assessments in flown flight line areas. Murray Woods, due to family reasons, was off from July through September 15, 2007. However, as identified above, many of the milestones were met and a plan (and remaining funding) is in place to meet the project objectives over the next couple years.

Imagery
Project conception involved the use of the M7-VI imagery to support ITC investigation of regeneration and mature stand conditions. After many days of effort by Dr François Gougeon (CFS- Scientist who developed the software) poor results have been obtained based on the poor radiometric properties of the imagery. Year 2 of the project will investigate the financial resources required to acquire the ADS40 L2 flight line data for the sample areas. This imagery (same imagery as the rest of the province) will support ITC investigations and we feel that success can be realized.

3. Financial Report: Show the planned vs. actual expenditures to date and note variances greater than 10%. Reasons are given in Section 1 above.

Do this by completing the Total Planned and Actual Project Costs and Partner Contributions Table showing planned and actual expenditures for the year. This table is attached as an Excel spreadsheet and should be submitted with the Report

Financial Report: 2007/2008 Planned and Actual Partner Expenditures (120-703). See spreadsheets attached.
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4. Next Year’s Work Plan: Describe the next year’s activities; anticipated results; milestones and deliverables and provide the budget estimate. The budget estimate should be the budget detail table, with footnotes, that was part of the approved project’s financial plan. Therefore, please complete the Table below.

	Expenditures
	2008-09
	LLT Request
	Tembec
	MNR
	CFS
	Other
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* The CFS cash is really an in-kind contribution to this project as the cash is already shown in the LiDAR Standards –AFRIT project.
The 2008/09 project will focus on the following tasks:

· Acquiring ADS40 imagery for the area if financially possible.
· Working with the OCE Standards and the CWFC AFRIT project to establish additional Mature forest plots to derive inventory attributes from.
· With new imagery, attempt to use ITC software to determine if possible SEM criteria (height, density) from treated stands and species composition for mature stands.
· Determine canopy height model resolution required to best estimate regenerated area height and (if possible) density.

· Investigate the “SOLIM” model for landscape element classification and further investigate Stream slope analysis methods and techniques from LiDAR a derived DEM.

4. Information and Publications: List produced project database(s), information and publications to date as applicable; where and when the information can be accessed; describe how this information was transferred to practitioners.

· Product delivery is planned during the later phases of the project following field plot establishment and model building
6. Project Synopsis: Provide an abstract or synopsis of the project’s results to date for posting on the LLT website.

The project is spawned from a desire to develop methods and analysis techniques to utilize remote sensing technologies (LiDAR) to enhance our understanding of our forested landbase. This project endeavours to test and determine if LiDAR can be used to predict regeneration status (a potential tool for SEM) and enhance forest polygon attribution of stand level metrics. The identification of regenerating area (through texture and height signatures of Lidar returns) on a landbase has large implications to modeling future wood supply levels and community stability. In addition, better attribution of mature forest stand characteristics provides even more critical short term information to assist is strategic and operational planning.

Several underlying objectives are part of this project and they are listed as follows:
· To utilize integrated LIDAR and multi-band orthophotoghraphy, field sampling, and other regression based model approaches to investigate enhanced forest polygon attributes for forest modeling on forests in Northeastern Ontario.

· To generate and provide geomatic products identifying silvicultural treated areas of different species (Clear cut plants/seeding – Clagg/Harp) of different ages/heights to compare with previous ground collection efforts - or to identify where SEM assessments need to be undertaken.

· To investigate linkages and predictive capability of LiDAR DEM product in the identification of surficial geology features (this could include NOEGETS maps) to support stratification for SEM assessments, site productivity and ecological land classification. 

· To develop innovative geomatic products in conjunction with both the data sets and research targets identified above to support forest management planning and operations needs in collaboration with practitioners.
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