


CBST Impact and Gap Assessment – Provincial Summary
March 2019 

Interior Lodgepole Pine (PLI)


This document is a summary of the ‘Transitioning to Climate Based Seed Transfer in British Columbia’:
Assessment of Impacts and Gaps under CBST – Provincial Level, by Species, March, 2019 report for Interior Lodgepole pine (Pli).
Key Findings
Orchard seed sources under CBST
Under CBST, orchards that have the same ‘Seed BEC variant’ are deployable to the same set of BEC variants (climate space).  For example, orchards 337 and 350 both have the same ‘Seed BEC variant’ (ICHdw4) and therefore share the same seed deployment area (i.e. CBST Area of Use).  Provincially, BC’s twenty Pli orchards (producing) are assigned to one of 11 ‘Seed BEC variants’.  There is considerable overlap among the seed deployment areas in terms of the BEC variants in which they can be deployed.  
Table 1: Orchard seed sources by CBST Seed BEC Variant and BECvar Group - PLI
	Seed BEC Variant (assigned under CBST)
	BECvar Group
(link to GBST for transition purposes)
	Orchards

	ICHdw3
	PLINELOW1
	307 Kalamalka (FLNRO)

	ICHdw4
	PLINELOW2
	337 GRANDVIEW (PRT)

	
	PLITOLOW1
	350 Skimikin (FLNRO)

	ICHmc2
	PLIBVLOW1
	230 Kalamalka (FLNRO)

	ICHmk1
	PLIEKLOW1
	340 Bailey (FLNRO)

	
	PLINEHIGH1
	349 Skimikin (FLNRO)

	
	PLITOLOW2
	338 Kettle River (KRSO), 311 Grandview (PRT)

	ICHmk2
	PLITOHIGH1
	339 Eagle Rock (TOLKO) 308 Grandview (PRT), 310 EagleRock (TOLKO)

	ICHwk2
	PLIPGLOW1
	237 Kettle River (KRSO)

	IDFmw1
	PLINELOW3
	313 Grandview (PRT)

	IDFmw2
	PLINELOW4
	347 Bailey (FLNRO)

	SBSdh1
	PLIBVLOW2
	240 Sorrento (SELECTSD), 219 Vernon (VSOC), 228 PGTIS (FLNRO), 245 Quesnel (VSOC)

	
	PLICPLOW1
	223 PGTIS (FLNRO), 238 Kettle River (KRSO)

	
	PLIPGLOW2
	220 PGTIS (FLNRO)

	SBSdw3
	PLICPLOW2
	241 Sorrento (SELECTSD), 218 Vernon (VSOC)

	
	PLIPGLOW3
	352 Skimikin (FLNRO) [rust resistant]

	SBSmw
	PLIBVLOW4
	234 Vernon (VSOC)

	
	PLIPGLOW5
	244 Quesnel (VSOC), 236 Vernon (VSOC), 222 Vernon (VSOC)


Orchards marked in “purple” denote retired orchards.  Orchards marked in ‘blue’ denote developing or established orchards (no seed production yet).
Detailed information on which BEC variants make up the CBST seed deployment area (based on the Seed BEC variant assigned to an orchard) is available in SPAR and the CBST Seedlot Selection Tool.  Maps of orchard and natural stand seed deployment areas are available here: CBST Data and Maps.

Impacts identified under CBST (Genetic Class A) 

Seed Deployment relative to GBST[footnoteRef:1] [footnoteRef:2] [1:  CBST deployment area (area gained plus area of overlap) as compared to Geographically Based Seed Transfer]  [2:  Source: CBST_Impact_Assessment_v.4.2.1SEPT272018.xlsx] 


· CBST impacts relative to GBST (not including species suitability): The area of use (AOU) available to Pli Class A orchard seed (all Seed BEC Variants) under GBST is reduced overall by 67% in the move to CBST.  This loss is balanced by a gain in new area (hectares) of 72% relative to GBST.  In addition, 33% of orchard seed deployment area identified under GBST remains unchanged (overlaps with CBST).

· CBST impacts relative to GBST (including species suitability): The total area (hectares) impacted under CBST for Pli Class A seed after factoring in species suitability (i.e. area identified within /without [beyond] species range projected to 2030) is shown below (Figure 1).
Loss = 0.5%
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Loss = 34.7%
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Figure 1: Total area impacted under CBST for Class A seed including area falling within and without (suitable/non-suitable) the species range projected to 2030 for Interior Lodgepole pine[footnoteRef:3] [3:  Includes area covered by producing orchards, and retired orchards with seed inventory (active seedlots)] 





· Losses and gains (relative to GBST) vary between seed sources as follows:

	Seed BEC 
Variant

	BECvar Group
	Current 
Area of Use



hectares          %
	Loss
area of contraction

                  
                   %
	Gain
expansion
into new area
             
               %
	Overlap
area of no change

   
               %
	CBST Area of Use
Gain plus Overlap


   
hectares              %
	Overall CBST Impact
Gain plus Overlap

	ICHdw3
	PLINELOW1
	3,325,0931  100
	84 
	122
	16
	4,548,466        137
	GAIN

	ICHdw4*
	PLINELOW2
	3,325,093    100
	81
	74
	19
	3,071,776          93
	LOSS minimal

	ICHdw4*
	PLITOLOW1
	2,635,471    100
	63
	86
	37
	3,071,776        123
	GAIN

	ICHmc2
	PLIBVLOW1
	5,999,700    100
	43
	46
	57
	6,135,483        103
	GAIN

	ICHmk1*
	PLIEKLOW1
	1,124,886    100
	78
	140
	22
	1,826,693        162
	GAIN

	ICHmk1*
	PLINEHIGH1
	
	
	
	
	
	

	ICHmk1*
	PLITOLOW2
	2,635,471    100
	75
	48
	25
	1,826,693          73
	LOSS 

	ICHmk2
	PLITOHIGH1
	2,136,183    100
	76
	122
	24
	3,116,250        146
	GAIN

	ICHwk2
	PLIPGLOW1
	5,706,461    100
	66
	44
	34
	4,448,209          78
	GAIN

	IDFmw1
	PLINELOW3
	3,325,093    100
	86
	85
	14
	3,291,807          99
	LOSS minimal

	IDFmw2
	PLINELOW4
	3,325,093    100
	97
	138
	3
 none
	4,666,205        141
	GAIN shift

	SBSdh1*
	PLIBVLOW2
	6,013,316    100
	21
	50
	79
	7,689,215        129
	GAIN

	SBSdh1*
	PLICPLOW1
	4,935,241    100
	63
	120
	37
	7,689,215        157
	GAIN

	SBSdh1*
	PLIPGLOW2
	5,706,462    100
	65
	100
	35
	7,689,215        135
	GAIN

	SBSdw3*
	PLICPLOW2
	4,935,241    100
	88
	59
	12
	3,499,729          71
	LOSS

	SBSdw3*
	PLIPGLOW3
	5,706,461    100
	98
	59
	2
   none
	3,499,729          61
	LOSS shift

	SBSmw*
	PLIBVLOW4
	5,987,012    100
	40
	57
	60
	6,942,573        117
	GAIN

	SBsmw*
	PLIPGLOW5
	5,706,462    100
	62
	84
	38
	6,942,573        122
	GAIN



· Provincially, the new Pli Class A CBST AOU is 105% (all Seed BEC Variants), indicating a minor increase in the size of the deployment area previously identified under GBST.   While a number of PLI orchards may now share the same deployment area under CBST, the potential deployment of Pli in BC (on an area basis) has not been reduced in the move to CBST.

· Orchards assigned to the SBSdw3 (PLIPGLOW3 and PLICPLOW2) and IDFmw2 (PLINELOW4) are the hardest hit by a significant loss (67-100%)) in deployment area in the move to CBST (See Table 1 for orchards impacted).
· Orchards assigned to the ICHmk1, IDFmw2, ICHdw3, ICHmk2, and SBSdh1 have the largest expansion (>100%) in area of use under CBST (See Table 1 for orchards impacted).
· Orchards assigned to the IDFmw2 (PLINELOW4) with both a significant loss and expansion (moving into new areas), with no or minimal area of overlap (3%), indicates a major shift in area of use.

· Superior provenance seed sources with moderate impacts include: Lossie Creek, Oie Lake, Wentworth Creek, and Whittier Creek. Superior provenance seed sources with significant impacts include; Champion Lake, China Valley, Inonoaklin Creek, and Udy Creek (high loss/shift) and Cartwright Lake, Jackfish Creek, Marl Creek, Nechako River, Rocky Mountain, and Settlers Road (complete loss in seed deployment area).

· Management units with new orchard seed sources moving in (Figure 2, Opportunity = new seed source): 24 Timber Supply Areas (TSAs) and 11 Tree Farm Licenses (TFLs).
· Management Units most impacted under CBST (i.e. with significant reduction in area where orchard seed sources can be deployed) include: 24 TSAs and 15 TFLs. 

· It is important to keep in mind that while some seed sources under CBST may be projected to move out of their current ‘Area of Use’ (Current AOU) as defined under GBST, in many cases new seed sources are also projected to move into areas suitable for use under CBST (Figure 2).
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Figure 2: A schematic diagram of seed sources moving in/out of a management unit under CBST


Gaps identified under CBST (Genetic Class A and B)

Orphans
· Seed sources (seedlots) without seed deployment areas (no area of use) under CBST: 11 Seed BEC variants, 4 of which occur in the northeastern Peace River region of the province (BWBSdk, BWBSmk, BWBSmw, and BWBSwk2).  

· Plantation (cutblock) BEC variants without seed procurement areas (no access to either Class A or Class B seed) under CBST:  14, including 12 interior and 2 coastal Plantation BEC variants. The majority of PLI plantation BEC variant orphans are expected to be addressed through a minor adjustment to the genetic suitability threshold with the exception of BWBSmk and BWBswk3. 

Table 2: Seed source and plantation orphans identified under CBST

	
CBST Orphan
	
BEC variant(s) identified as a CBST orphan

	
CBST orphan without a

	Seed Source (seedlot)
	BWBSdk, BWBSmk, BWBSmw, BWBSwk2, ESSFmv1, ESSFmv3, ESSFmvp, ICHmw, MSdk2, SBSmk2, SBSwk3
	seed deployment area

	Plantation (cutblock)
	BWBSmk, BWBSmw, BWBSwk2, BWBSwk3, CDFmm, CWHws1, ICHdw1, ICHmc2, ICHmw4, ICHvk1, ICHwc, ICHxw, PPxh3, SBSmk
	seed procurement area


Seed Deficits[footnoteRef:4] [4:  Under different scenarios this deficit can change (e.g increase/decrease due to Annual Allowable cut (AAC) lifts or net downs).] 

· Legacy shortfalls exist (i.e. pre-CBST there was a deficit of Pli Class A seed in BC).
· Analysis of current seed inventories indicates that under CBST there is a Class A deficit of approximately 10.3 M seedlings per year (33% of Pli Class A recent historic annual planting) that cannot currently be met from orchard Class A seed sources. 
· Class A Pli seed deficits reside for the most part (80%) in plantation BEC variants supplied by Pli seed sources that can no longer be planted under CBST; whereas, Class B and B+ deficits (combined) reside entirely (100%) in plantation BEC variants supplied by Pli seed sources that can no longer be planted under CBST.  See full report for CBST suitable/non-suitable breakouts
· Further analysis is needed to determine the potential outcome of trade-offs in managing for adaptation versus productivity (e.g. covering off Class A deficits with surplus Class B seed). 

Table 2: Seed Deficits under CBST based on Historical Planting

	
Genetic Class
	
Annual Planting[footnoteRef:5] [5:  Recent historic annual planting data (2013-2017) extracted from RESULTS. Five year average updates are planned.] 

	
Seed Deficit
	
Seed Deficit over Annual Planting
	
PLANTATION BEC variants representing the largest seed deficits[footnoteRef:6] (seed demand not met based on planting history from either suitable or non-suitable seed sources under CBST) [6:  These PLANTATION BEC variants represent approximately 80% or more of the total seed deficit] 


	
	Pot’l trees
	Pot’l trees
	%
	

	Class A
	31,033,413
	-10,254,832
	33
	SBSmc2, SBSwk1, MSdm2, IDFdk1,SBSdk, ICHdm, ESSFmv3, ICHmw5, SBSwk2, MSxk2, ICHmw3

	Class B and B+
	62,166,326
	  -2,515,446
	4
	BWBSmw, BWBSmk,
BWBSwk2

	Class A, B and B+
	93,199,739
	  -3,058,185
	3
	BWBSmw, BWBSmk, 
BWBSwk2, ESSFdk1, ICHdw1



Seed Surpluses[footnoteRef:7] [7:  Under different scenarios this surplus can change (e.g. seed additions and withdrawals)] 

· Very significant surplus inventories exist of natural stand Class B seed sources. This is largely a legacy issue as a result of large cone collections made during the mid2000’s (2005 to 2009) in response to the Mountain Pine Beatle epidemic and young orchards not meeting target production. 
· Under CBST the largest surplus Class A seed inventories currently estimated (based on SPAR seedlot extracts) include:  SBSdw3, SBSmc1, SBSdw1, and SBSdw2.
Table 3: Seed Surpluses under CBST based on Historical Planting

	
Genetic Class
	
Annual Planting[footnoteRef:8] [8:  Recent historic annual planting data (2013-2017) extracted from RESULTS. Five year average updates are planned.] 

	
Seed Surplus
	
Seed Surplus over Annual Planting
	
PLANTATION BEC variants representing the largest surplus seed inventories[footnoteRef:9] (remaining after allocation of seed  to suitable CBST BECs [by seed source] across plantation BEC variants with planting history [9:  These PLANTATION BEC variants represent approximately 80% or more of the total seed surplus.] 


	
	Pot’l trees
	Pot’l trees
	%
	

	Class A
	31,033,413
	13,713,987
	44
	SBSdw3, SBSmc1, SBSdw1, SBSdw2

	Class B and B+
	62,166,326
	2,424,978,974
	3901
	ESSFmv1, SBSmc2, SBSmc3, MSxv

	Class A, B  and B+
	93,199,739
	2,545,001,261
	2731
	ESSFmv1, SBSmc2, SBSmc3, MSxv


[bookmark: _GoBack]Species Specific Mitigation Options 
Short Term (During Transition Period)
· Continued use of GBST will be required to meet the seed demand in BEC variants with orchard Class A seed deficits outside CBST AOUs (SBSmc2, SBSwk1, MSdm2, IDFdk1, SBSdk) in the short term 
· Since PlI is becoming less climatically suitable in some BECs (e.g. BWBSmk, BWBSmw, BWBSwk2, and BWBSwk3), an alternate species may be considered more appropriate for planting.
· Alternative policy options* may be needed to fully mitigate gaps (i.e. CBST BEC orphans).  Seed sourced from Alberta may be a potential option for BWBSmk – further analysis is needed, including ecosystem typing (i.e. migrating BEC units to areas in which BC might receive seed).  

Long Term (Orchard Considerations, Forest Health and Ecology)
· With the number of management units affected by changes to Pli areas of use, trading or buying and selling seed with neighbouring operators is expected to be a key option to assist with realigning inventories with needs.
· Breeders to explore if seed sources from Alberta and the US could be infused into existing/new orchards, or procured for use in BC in the Peace River and Kootenay regions.
· Research into the re-alignment of PlI breeding populations to better suit the climate spaces of BC is currently underway (Nick Ukrainetz).  In the long term, this approach is expected to assist with establishment of new Pli orchards based on new breeding populations and seed planning units with more refined seed deployment areas, and reduce the amount of overlap among Pli orchards.

For more information
See Climate Based Seed Transfer - Impact and Gap Analysis. Please check back periodically for updates pertaining to the science, policy (amendments to the Standards), tools, and CBST Area of Use and Orchard (coverage) maps.


Use of Information
This document provides a summary of an assessment of impacts and gaps currently identified under Climate Based Seed Transfer (CBST) relative to geographically based seed transfer (GBST) as regulated under FRPA. Area-based data summaries were generated using CBST Areas of Use, April 5, 2018, based, in part, on the provincial Biogeoclimatic Ecosystem Classification (BEC version 10).  
Use of information contained in this document is limited to province-wide species level interpretations as viewed through multiple lenses – seed planner, seed producer, seed owner, and seed user.  Further updates to CBST AOU are anticipated (target, April 2020) due to further updates to BEC (BEC 11/12), as well, as other potential changes to science foundation data sets (climate variables, transfer functions).  CBST impacts and/or gaps may change/vary at more refined scales. Use this information with caution when informing operational-level strategies, plans, seed selection and use; and, seedling requests.






Sum of HA	
Gain Suitable	Gain Not Suitable	Overlap Suitable	Overlap Not Suitable	Loss Suitable	Loss Not Suitable	83625787.388719812	44643757.143332571	83048116.685942188	1045720.3699013455	% of Total Area	Gain Suitable	Gain Not Suitable	Overlap Suitable	Overlap Not Suitable	Loss Suitable	Loss Not Suitable	0.393786286333492	0	0.21022342368783004	0	0.39106608712373075	4.9242028549471373E-3	
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