Dothistroma Aerial Overview Survey Methodology          Revised:  August 2012
1. Pre-Flight

The Ministry Representative shall provide the Contractor with an ArcGIS shapefile and Master Database of strata to be assessed. 
To support aerial assessments, the Contractor shall obtain paper copies of the most recent ground survey map (from either RESULTS forest cover, or from District opening files), and highlight strata to be assessed.

2. Assessment Logistics

The Contractor shall prepare a detailed flight plan map indicating which strata are to be visited each flight day. Fuel cache locations should be pre-identified on this flight plan.

The Contractor shall navigate to each stratum on the flight plan, using UTM co-ordinates provided in the Master Database. Stratum should be flown at a height of 50 metres or less above average crop tree height. 
3. Completing the Dothistroma Aerial Survey Form – Field Portion

The Contractor shall fill out the yellow highlighted areas of the Dothistroma Aerial Survey Form (Table 1) during the aerial assessment.  A minimum of two people shall be required to participate in flight to fill out the Form - one to assess disease severity, and one to estimate alternate stocking. Advice for filling the Form follows Table 1.

Table 1:   Dothistroma Aerial Survey Form


Map Sheet: _______________  
    Opening: ____________   
Date: ____________   
Observer: _________________
	STAND CONDITION
	STRATUM ID:  ____________
	DFS RISK CLASS; “MANAGEMENT OPTIONS”; RECOMMENDED ACTIONS   (circle)

	Current infection?
	YES  or  NO
	Portion of stratum affected          %
	LOW Risk; “Stocking Likely Without Pine”.  Drop from monitoring program

	% of Pli infected in the stratum
	      %
	Dispersed: Yes  or  No 
Infested area size (ha): <2    2-5    >5   
	MOD Risk; “Wait and See”. Aerially monitor in 2014

	Live Crown Depth (LCD)

(prorate stand by class)
	71-100%:                   %
	Mortality:              %
	HIGH Risk; “Action Imperative” or “Action Recommended”. Ground assess.

	
	21-70%:                     %
	Bare Internodes:  Yes  or   No
	Are plots required for stocking info?  
Yes or No

Prescrip required? NO BSP(plant) STP(brush)

Type of survey:  FG   RG   BR   PL   WALK
Suggested Plot Intensity:          plots/ha

	
	0-20%:                       %
	First bare node:       years back
	

	Healthy internodes (prorate by %)
	4          3          2          1          0     
(1 node represents 25% LC)
	

	FOREST 
COVER
	Brush Complex:  herbaceous   shrub complex   decid trees
Will brushing be required for planting?    Yes or No
	

	Estimated non-Pli Stocking (wsph)
	 700+      400-700      < 400      Can't see
	 Continuous  or Patchy
	DFS Severity Class:

LOW Severity = >70% Functional Live Crown 

MOD Severity =  20-70% FLC

HIGH Severity =  <20% FLC

Provide a sketch map of any treatable areas >2 ha in size

	Estimated Decid (Ep, Act) Stocking (wsph)
	 700+      400-700      < 400      Can't see
	Continuous  or Patchy
	

	Estimated Total Stocking  (wsph)
	
	Potential to be FG if deciduous included?   
Yes  or  No
	Approx NSR %:
	

	NOTES:




Map Sheet, Opening, Stratum ID – obtain from ground survey map

Current infection? – circle “YES” if the stratum shows sign of current Dothistroma infection
Portion of stratum affected – estimate the proportion of stratum that shows sign of current or historic infection
% of Pli infected in the stratum – provide an estimate

Dispersed – circle “Yes” if infection is evenly dispersed across Pli in stratum, “No” otherwise

Infested area size – if “No” was circled for Dispersed, circle an appropriate infected area size range

Live Crown Depth (LCD) – intent is to support calculation of a pro-rated % vertical live crown (i.e. live crown as a proportion of total tree height) for infected stems across the strata. Provide a breakdown of the approximate proportion of infected stems that in each of the three LCD classes, totaling to 100%.
Mortality (%) – estimate the approximate % of Pli that are fully dead in the stratum

Healthy internodes – pick one representative stem from each LCD class; for each, determine the number of healthy internodes that are present on a representative branch located in the centre of the vertical live crown; circle the pro-rated number of healthy internodes (use the LCD breakdown for pro-rating). To be considered “healthy”, an internode has to have evidence of Dothistroma infection on less than 50% of its needles. 

· One “healthy internode” represents 25% healthy horizontal live crown. 

· Four “healthy internodes” represent 100% healthy horizontal live crown. 

Bare Internodes – circle “Yes” if bare internodes are present in the representative stems.
First bare node – approximate #years back to first bare internode in representative stems.

Brush complex – if a brush complex is present that will hamper reforestation efforts, circle the appropriate category. Else, leave uncircled.

Estimated non-Pli stocking – provide an estimate of well-spaced non-Pli coniferous stocking by circling an appropriate stocking range. Circle “Continuous” if stocking appears relatively uniform, “Patchy” otherwise.

Estimated Decid (Ep, Act) Stocking – provide a similar estimate of well-spaced deciduous stocking.

Estimated Total Stocking – provide an estimate of well-spaced total non-Pli coniferous and Ep, Act deciduous stocking.

Potential to be FG if deciduous included? – select “Yes” if Estimated Total Stocking is >700, and deciduous stems generally appear healthy and of good form.
NOTES – capture pertinent flight notes. Contractor shall be expected to capture their initial “gut feel” for an appropriate DFS Risk Class here. Additionally, would like Contractor to capture factors that might influence future infection status (e.g. proximity to a heavily infected strata), and factors that might affect future silviculture operations (e.g. access limitations).
Provide a sketch map of any treatable areas >2 ha in size – can be captured on paper map used for assessment.
4. Completing the Dothistroma Aerial Survey Form – Office Portion

The Contractor shall complete the remaining sections of the form in the office. Advice on filling these sections follows.

DFS Severity Class - the DFS Severity Classification scheme (Table 2) is based on the percentage of functional live crown remaining on the infected tree. Functional live crown is a measure of the vertical and horizontal spread of the disease through the tree:
Functional Live Crown 
=        % vertical live crown as a proportion of total tree length
 x       # “healthy internodes” present on a representative branch located in the centre of the vertical live crown

A tree with 50% vertical live crown and 2 “healthy internodes” has a Functional Live Crown of {50% x (2 x 25%)} = 25%

Functional Live Crown changes seasonally as new needles flush, and mature needles either remain green or succumb to the disease. For example, a high severity class ranking in the fall after the seasonal needle flush is generally more indicative of a stand’s inability to recover than a high severity class ranking in the spring before the seasonal needle flush.  

Table 2:    Dothistroma Severity Classification

	Severity Class
	Functional Live Crown
	Health Status

	Low
	greater than 70%
	little impact on growth

	Moderate
	20-70%
	moderate impact on growth - the infected tree has a chance to recover if the disease subsides

	High
	less than 20%
	infected tree is generally beyond recovery and will ultimately succumb to the disease


· Circle the appropriate DFS Severity Class on the Form.
DFS Risk Class; DFS Management Option; Recommended Actions – the DFS Risk Classification drives the assignment of DFS Management Options and appropriate Dothistroma program Management Actions. DFS Risk Classification is based on a combination of three factors: DFS Severity Class, Alternative Stocking Risk Class, and the type of survey (Air or Ground) from which stocking estimates are sourced. 
The DFS Severity Classification was previously described. There are five Alternative Stocking Risk Classes:

NSR = HIGH risk strata where the estimated non-pine coniferous stocking (C) is <400 well-spaced stems/hectare (wsph), or where estimated non-pine coniferous + Ep and Act deciduous stocking (C + D) is <700 wsph
SR-C 400-700 = MODERATE risk strata where estimated (C) is between 400 and 700 wsph
SR-C>700 = LOW risk strata where estimated (C) is >700 wsph
SR-M 700-900 = MODERATE risk strata where estimated (C) is <400 wsph, but estimated (C + D) is between 700 and 900 wsph
SR-M>900 = LOW risk strata where estimated (C) is <400 wsph, but estimated (C + D) is > 900 wsph

Table 3 provides a summary of the DFS Risk Classification scheme, and the subsequent appropriate DFS Management Options and Management Actions. Circle the appropriate category on the Form.

Table 3: 
DFS Risk Classification

	Survey Type
	DFS Severity Class
	Alternative Stocking Risk Class
	DFS  
Risk Class
	Appropriate  DFS
Management Option
	Appropriate Management Actions

	Air
	High
	HIGH
	HIGH
	“Action Imperative”
	Schedule a ground survey

	Air
	High
	MODERATE
	HIGH
	“Action Recommended”
	Schedule a walkthrough ground survey

	Air
	Low, Moderate
	HIGH, MODERATE
	MOD
	“Wait and See”
	Continue monitoring in biannual aerial assessments (unless stocking is confirmed on the ground)

	Air
	Low, Moderate, High
	LOW
	LOW
	“Stocking Likely Without Pine”
	Remove from Monitoring Program

	Ground
	High
	HIGH
	HIGH
	“Treatment”
	Prepare Treatment Prescriptions. Consider options such as rehabilitation, planting, fill-planting, or brushing to assist non-pine species survival.

	Ground
	Low, Moderate
	HIGH
	MOD
	“Wait and See”
	Continue monitoring in biannual aerial assessments

	Ground
	Low, Moderate, High
	LOW, MODERATE
	LOW
	“Meets Minimum Dothistroma Stocking Standards”
	Remove from Monitoring Program


5. Capturing Aerial Survey Form Data to the Master Database
The Contractor shall update the Master Database supplied by the Ministry Representative for all assessed strata. “Data Dictionary - "Master" Database for Contract 10005-40/ SU13TIG10xx” (Attachment 3) provides the expectations for Master Database contents and data capture standards. 
6. “RESULTS” Update 

At minimum, the Contractor shall complete the following RESULTS update actions for each assessed stratum:

· On the RESULTS “Activity” tab, add a new activity to track accomplishment of the aerial assessment. 

· Code the BASE, TECH, METH as “SU FG HELI”.

· Under the “Details” tab for the new activity, provide Completion Date, Treated Amount (= stratum area), Inter-Agency Number (= 40Q7G), Funding Srce (= FTM), and Comments (include at minimum the assigned Dothistroma Management Class).
Also, on the “Activity” tab, the Contractor shall forward-schedule the appropriate next follow-up activity.
· If the management option is “Wait and See” and the appropriate next activity is “Aerially monitor in 2014”, code the BASE, TECH, METH as “SU FG HELI”, and set Planned date to August 2014

· If the management option is “Action Imperative”, code the  BASE, TECH, METH as “SU FG PLOT”, and set Planned Date to August 2014

· If the management option is “Action Recommended”, code the  BASE, TECH, METH as “SU FG WALK”, and set Planned Date to August 2014

7. Filing
The Contractor shall file all completed forms and assessment maps on the District opening file.
