Oregon and Washington (Region 6) Arid Lands VDDT Model Crosswalks
Rule sets for assigning pixels from the current vegetation map to model states

This rule set is used to assign pixels from the current vegetation map (GNN or NN map) to model states in the Region 6 arid land VDDT models. These rules are consistent across all modeling regions that contain arid lands in Oregon and Washington, and thus can be used for OSE, OBM, OEC, WCB, WEC, and WNE modeling regions.


List of variables

The following is a list of variables that are used in the crosswalk to assign current vegetation pixels to state classes. See the Region 6 arid land plot database for a full list of species that are included in each group.

TotalCov – absolute cover of all vegetation
TreeCov – absolute tree cover
ShrubCov – absolute shrub cover
LateShrubCov – absolute cover of shrubs, excluding early-seral shrub species (e.g. rabbitbrush)
GrassCov – absolute grass cover
NNPR_GR_C – nonnative perennial grass cover
NNPR_GR_P – proportion of nonnative perennial grass relative to total grass cover
EXAN_GR_C – exotic annual grass cover
EXAN_GR_P – proportion of exotic annual grasses relative to total grass cover
PST_GR_C – pristine grass cover
PST_GR_P –proportion of pristine grasses relative to total grass cover
NAT_GR_C – native grass cover
NAT_GR_P – proportion of native grasses relative to total grass cover


Structural stages

All structural stage conventions follow the same rule set across arid land PVTs. Structural stages definitions are listed in the table below:

	Symbol
	Name
	Description

	AGR
	Agricultural
	Cultivated crops.  Agricultural states are only used in the GFK model

	HB
	Herbland
	Grassland with few shrubs and trees (shrub cover <5%, tree cover <2%). Shrub cover cutoff follows Karl & Sadowski (2005) classes 1 and 2

	HBo
	OpenHerbland
	Open grassland (Herbaceous cover <30%, shrub cover <5%, tree cover <2%).  This state is only used in the GFV model

	HBc
	ClosedHerbland
	Closed grassland (Herbaceous cover >=30%, shrub cover <5%, tree cover <2%).  This state is only used in the GFV model

	SHo
	OpenShrub
	Open shrub steppe (Shrub cover >=5-15%, tree cover <2%). Shrub cover cutoff follows Karl & Sadowski (2005) class 3

	SHm
	MidShrub
	Mid shrub steppe (Shrub cover >=15-25%, tree cover <2%).  Shrub cover cutoffs follow Karl & Sadowski (2005) class 4

	SHom
	Open-MidShrub
	Open-mid shrub steppe (Shrub cover >=5-25%, tree cover <2%). Shrub cover cutoff follows Karl & Sadowski (2005) and combines classes 3 and 4

	SHc
	ClosedShrub
	Closed shrub steppe (Shrub cover >=25%, tree cover <2%). Shrub cover cutoff follows Karl & Sadowski (2005) class 5

	SHd
	DepletedShrub
	Depleted shrubland with high shrub cover and overgrazed herbaceous layer (Shrub cover >=25%, herb cover <5%, tree cover <2%).  Shrub cover cutoff follows Karl & Sadowski (2005) class 5, but this class also has low herbaceous cover.  This state is assumed to be caused by overgrazing, and will not occur through succession alone

	W-PI
	Woodland-PhaseI
	Phase I juniper invasion (Miller et al. 2005), consisting of shrub steppe with shrubs and/or grasses dominant and scattered juniper (Juniper cover >=2-10%). Although this stage is dominated by shrubs/grasses, it is named as a woodland state because juniper is expected to increase in density once is has colonized

	W-PII
	Woodland-PhaseII
	Phase II juniper invasion (Miller et al. 2005), with shrubs/grasses codominant with juniper (juniper cover >=10-20%)

	W-PIII
	Woodland-PhaseIII
	Phase III juniper invasion (Miller et al. 2005) – juniper woodland with herbaceous understory and few shrubs (juniper cover >=20%) 

	FSI
	StandInitiation Forest
	Montane stand initiation forest (tree cover >=2-10%).  Forest states are only used in GFV and SMS models

	FYM
	YoungMulti-strata Forest
	Open montane forest (tree cover >=10%).  Forest states are only used in GFV and SMS models




Cover Types

The cover type crosswalk for each arid land PVT is described below as a set of nested IF/ELSE statements. Each cover type is assigned based on its structural stage first (see table above) and a series of IF/ELSE statements assigning cover variables (see list above).

For PVT SWB – Wyoming big sagebrush with juniper

IF StructuralStage = HB – herbaceous
	AND IF PST_GR_C > 10 AND PST_GR_P > 0.4
THEN CoverType = Ng - native perennial grass
ELSE IF NNPR_GR_C > 20
THEN CoverType = Sg - seeded wheatgrass
ELSE IF EXAN_GR_C > 10 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE CoverType = NgEg - codominance of native & exotic grass

IF StructuralStage = SHo OR SHm – open shrub or mid shrub (*shrub cover based on LateShrubCov)
AND IF PST_GR_C > 10 AND PST_GR_P > 0.4
THEN CoverType = WsNg - Wyoming sage with native perennial grass
ELSE IF NNPR_GR_C > 20
THEN CoverType = WsSg - Wyoming sage with seeded wheatgrass
ELSE IF EXAN_GR_C > 10 AND EXAN_GR_P > 0.5
THEN CoverType = WsEg - Wyoming sage with exotic annual grass
ELSE CoverType = WsNgEg - Wyoming sage with native & exotic grass

IF StructuralStage = SHd – depleted shrub (*shrub cover based on LateShrubCov)
THEN CoverType = Ws – Wyoming sagebrush

IF StructuralStage = W-PI – Woodland-Phase I
AND IF PST_GR_C > 10 AND PST_GR_P > 0.4
THEN CoverType = WsNgJu - sagebrush / perennial grass / juniper
ELSE IF EXAN_GR_C > 10 AND EXAN_GR_P > 0.5
THEN CoverType = WsEgJu - sagebrush / exotic annual grass / juniper
ELSE CoverType = WsNgEgJu - sagebrush / native & exotic grass / juniper

IF StructuralStage = W-PII – Woodland-Phase II
AND IF PST_GR_C > 10 AND PST_GR_P > 0.4
THEN CoverType = JuWsNg - Juniper / sagebrush / native perennial grass
ELSE IF EXAN_GR_C > 10 AND EXAN_GR_P > 0.5
THEN CoverType = JuWsEg - Juniper / sagebrush / exotic annual grass
ELSE CoverType = JuWsNgEg - Juniper / sagebrush / native & exotic grass

IF StructuralStage = W-PIII – Woodland-Phase III
AND IF PST_GR_C > 10 AND PST_GR_P > 0.4
THEN CoverType = JuNg - Juniper & native perennial grass few sagebrush
ELSE IF EXAN_GR_C > 10 AND EXAN_GR_P > 0.5
THEN CoverType = JuEg - Juniper & exotic annuals few sagebrush
ELSE CoverType = JuNgEg - Juniper / native & exotic grass mix


For PVT SMB – Mountain big sagebrush with juniper

IF StructuralStage = HB – herbaceous
AND IF PST_GR_P > 0.4
THEN CoverType = Ng - native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE CoverType = Rg - robust grass

IF StructuralStage = SHom OR SHc – open-mid shrub or closed shrub (*shrub cover based on LateShrubCov)
AND IF PST_GR_P > 0.4
THEN CoverType = MsNg - Mountain sage with native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = MsEg - Mountain sage with exotic annual grass
ELSE CoverType = MsRg - Mountain sage with robust grass

IF StructuralStage = W-PI – Woodland-Phase I
AND IF PST_GR_P > 0.4
THEN CoverType = MsNgJu - sagebrush / native perennial grass / juniper
ELSE CoverType = MsRgEgJu - sagebrush / robust grass / exotic annual grass / juniper

IF StructuralStage = W-PII – Woodland-Phase II
AND IF PST_GR_P > 0.4
THEN CoverType = JuMsNg - Juniper / sagebrush / native perennial grass
ELSE CoverType = JuMsRgEg - Juniper / sagebrush / robust grass / exotic annual grass

IF StructuralStage = W-PIII – Woodland-Phase III
AND IF PST_GR_P > 0.4
THEN CoverType = JuNg - Juniper / native bunchgrass (few sagebrush) 
ELSE CoverType = JuRgEg - Juniper / robust grass / exotic annual grass few sagebrush


For PVT SLW – Low sagebrush with juniper

IF StructuralStage = HB – herbaceous
AND IF PST_GR_P > 0.4
THEN CoverType = Ng - native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE CoverType = Rg - robust grass

IF StructuralStage = SHom OR SHc – open-mid shrub or closed shrub (*shrub cover based on LateShrubCov)
AND IF PST_GR_P > 0.4
THEN CoverType = LsNg - Low sage / native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = LsEg - Low sage / exotic annual grass
ELSE CoverType = LsRg - Low sage / robust grass

IF StructuralStage = W-PI – Woodland-Phase I
AND IF PST_GR_P > 0.4
THEN CoverType = LsNgJu - sagebrush / native perennial grass / juniper
ELSE CoverType = LsRgEgJu - sagebrush / robust grass / exotic annual grass / juniper

IF StructuralStage = W-PII – Woodland-Phase II
AND IF PST_GR_P > 0.4
THEN CoverType = JuLsNg - juniper / low sage / native perennial grass 
ELSE CoverType = JuLsRgEg - juniper / low sage / robust grass / exotic annual grass


For PVT SPT – Bitterbrush with juniper

IF StructuralStage = HB – herbaceous
AND IF PST_GR_P > 0.4
THEN CoverType = Ng - native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE CoverType = Fb - perennial forbs

IF StructuralStage = SHom OR SHc – open-mid shrub or closed shrub (*shrub cover based on LateShrubCov)
AND IF PST_GR_P > 0.4
THEN CoverType = BtNg - bitterbrush / native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = BtEg - bitterbrush / exotic annual grass
ELSE CoverType = BtFb - bitterbrush / perennial forbs

IF StructuralStage = W-PI OR W-PII – Woodland-Phase I or Woodland-Phase II
AND IF PST_GR_P > 0.4
THEN CoverType = BtNgJu - juniper / bitterbrush / native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = BtEgJu - juniper / bitterbrush / exotic annual grass
ELSE CoverType = BtFbJu - juniper / bitterbrush / perennial forbs

IF StructuralStage = W-PIII – Woodland-Phase III
AND IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = JuFbEg - Juniper / forbs & annual grass few sagebrush
	ELSE CoverType = JuNg - Juniper / native bunchgrass few sagebrush


For PVT SWN – Wyoming big sagebrush - no juniper

IF StructuralStage = HB – herbaceous
	AND IF PST_GR_C > 10 AND PST_GR_P > 0.4
THEN CoverType = Ng - native perennial grass
ELSE IF NNPR_GR_C > 20
THEN CoverType = Sg - seeded wheatgrass
ELSE IF EXAN_GR_C > 10 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE CoverType = NgEg - codominance of native & exotic grass

IF StructuralStage = SHo OR SHm – open shrub or mid shrub (*shrub cover based on LateShrubCov)
AND IF PST_GR_C > 10 AND PST_GR_P > 0.4
THEN CoverType = WsNg - Wyoming sage with native perennial grass
ELSE IF NNPR_GR_C > 20
THEN CoverType = WsSg - Wyoming sage with seeded wheatgrass
ELSE IF EXAN_GR_C > 10 AND EXAN_GR_P > 0.5
THEN CoverType = WsEg - Wyoming sage with exotic annual grass
ELSE CoverType = WsNgEg - Wyoming sage with native & exotic grass

IF StructuralStage = SHd – depleted shrub (*shrub cover based on LateShrubCov)
THEN CoverType = Ws – Wyoming sagebrush


For PVT SMN – Mountain big sagebrush - no juniper

IF StructuralStage = HB – herbaceous
AND IF PST_GR_P > 0.4
THEN CoverType = Ng - native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE CoverType = Rg - robust grass

IF StructuralStage = SHom OR SHc – open-mid shrub or closed shrub (*shrub cover based on LateShrubCov)
AND IF PST_GR_P > 0.4
THEN CoverType = MsNg - Mountain sage with native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = MsEg - Mountain sage with exotic annual grass
ELSE CoverType = MsRg - Mountain sage with robust grass


For PVT SLN – Low sagebrush - no juniper

IF StructuralStage = HB – herbaceous
AND IF PST_GR_P > 0.4
THEN CoverType = Ng - native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE CoverType = Rg - robust grass

IF StructuralStage = SHom OR SHc – open-mid shrub or closed shrub (*shrub cover based on LateShrubCov)
AND IF PST_GR_P > 0.4
THEN CoverType = LsNg - Low sage / native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = LsEg - Low sage / exotic annual grass
ELSE CoverType = LsRg - Low sage / robust grass


For PVT S3S – Threetip sage

IF StructuralStage = HB – herbaceous
AND IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE CoverType = Ng - perennial grass

IF StructuralStage = SHom – open-mid shrub (*shrub cover based on LateShrubCov)
AND IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = TsEg - three-tip sage / exotic annual grass
ELSE CoverType = TsNg - three-tip sage / perennial grass

IF StructuralStage = SHc – closed shrub
THEN CoverType = Ts - three-tip sage


For PVT SMM – Mountain mahogany

IF StructuralStage = HB – herbaceous
AND IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE CoverType = Ng - native perennial grass

IF StructuralStage = SHom OR SHc – open-mid shrub or closed shrub (*shrub cover based on LateShrubCov)
AND IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = MmEg - mountain mahogany / exotic annual grass
ELSE CoverType = MmNg - mountain mahogany / native perennial grass


For PVT SPT – Bitterbrush - no juniper

IF StructuralStage = HB – herbaceous
AND IF PST_GR_P > 0.4
THEN CoverType = Ng - native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE CoverType = Fb - perennial forbs

IF StructuralStage = SHom OR SHc – open-mid shrub or closed shrub (*shrub cover based on LateShrubCov)
AND IF PST_GR_P > 0.4
THEN CoverType = BtNg - bitterbrush / native perennial grass
ELSE IF EXAN_GR_C > 20 AND EXAN_GR_P > 0.5
THEN CoverType = BtEg - bitterbrush / exotic annual grass
ELSE CoverType = BtFb - bitterbrush / perennial forbs


For PVT SSD – Salt desert lowland

IF StructuralStage = HB – herbaceous
AND IF PST_GR_P > 0.4
THEN CoverType = Ng - exotic annual grass
ELSE IF EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE IF NNPR_GR_P > 0.5
THEN CoverType = Sg - seeded grass
ELSE CoverType = Rg - robust grass (saltgrass)
IF StructuralStage = SHom – open-mid shrub
AND IF PST_GR_P > 0.4
THEN CoverType = NgSd – native perennial grass / salt desert shrub
ELSE IF EXAN_GR_P > 0.5
THEN CoverType = EgSd - exotic annual grass / salt desert shrub
	ELSE CoverType = RgSd - robust grass / salt desert shrub


For PVT SSU – Salt desert upland

IF StructuralStage = HB – herbaceous
AND IF EXAN_GR_C > 10 AND EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass
ELSE IF NNPR_GR_C > 10 AND NNPR_GR_P > 0.5
THEN CoverType = Sg - seeded grass	
ELSE CoverType = Rg - robust grass

IF StructuralStage = SHom – open-mid shrub
AND IF EXAN_GR_C > 10 AND EXAN_GR_P > 0.5
THEN CoverType = EgSd - exotic annual grass / salt desert shrub
ELSE CoverType = RgSd - robust grass / salt desert shrub


For PVT GFK – Idaho fescue grasslands

IF StructuralStage = HB – herbaceous
AND IF NAT_GR_C > 20
AND IF EXAN_GR_P > 0.5
THEN CoverType = NgEg - native perennial grass / exotic annual grass
ELSE IF NNPR_GR_P > 0.5
THEN CoverType = NgRgFb - native perennial grass / robust grass / forb	
ELSE CoverType = Ng - native perennial grass	
ELSE IF EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass	
ELSE CoverType = Rg - robust grass saltgrass


For PVT GPP – Bluebunch wheatgrass grasslands

IF StructuralStage = HB – herbaceous
AND If PST_GR_C > 20 AND PST_GR_P > 0.4
THEN CoverType = Ng - native perennial grass
ELSE IF EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass	
ELSE CoverType = NgFb - native perennial grass / forbs


For PVT GFV – Subalpine meadows - Green fescue

IF StructuralStage = B – barren
THEN CoverType = B - bare ground

IF StructuralStage = HBo OR HBc – herbaceous open or herbaceous closed
THEN CoverType = Ng - native perennial grass

IF StructuralStage = FSI – stand-initiation forest
THEN CoverType = CoNg - conifer / native perennial grass


For PVT SRS – rigid sage

IF StructuralStage = B – barren
THEN CoverType = B - bare ground

IF StructuralStage = HB – herbaceous
AND IF NAT_GR_C > 10 AND NAT_GR_P > 0.5
THEN CoverType = Rg - robust grass
ELSE CoverType = Eg - exotic annual grass

IF StructuralStage = SHom – open-mid shrub (*shrub cover based on LateShrubCov)
AND IF NAT_GR_C > 10 AND NAT_GR_P > 0.5
THEN CoverType = Rg - robust grass/rigid sage
ELSE IF EXAN_GR_P > 0.5
THEN CoverType = EgRs - exotic annual grass / rigid sage	
ELSE CoverType = Rs - rigid sage


For PVT SWJ – Western juniper woodlands

IF StructuralStage = HB – herbaceous
AND IF NAT_GR_C > 20
THEN CoverType = Ng - native perennial grass
ELSE CoverType = Eg - exotic annual grass

IF StructuralStage = W-PI – Woodland-Phase I
AND IF NAT_GR_C > 20
THEN CoverType = MsNgJu - Juniper / perennial bunchgrass
ELSE CoverType = MsEgFbJu - juniper / exotic annual grass

IF StructuralStage = W-PII – Woodland-Phase II
AND IF NAT_GR_C > 20
THEN CoverType = JuMsNg - Juniper / perennial bunchgrass
ELSE CoverType = MsEgFb - juniper / exotic annual grass

IF StructuralStage = W-PIII – Woodland-Phase III
AND IF NAT_GR_C > 20
THEN CoverType = JuNg - Juniper / perennial bunchgrass
	ELSE CoverType = JuEg - juniper / exotic annual grass


For PVT SMS – Montane and canyon shrubland

IF StructuralStage = SHom OR SHc – open-mid shrub or closed shrub
THEN CoverType = Sh - montane shrubs

IF StructuralStage = FSI OR FYM – stand-initiation forest or young multistory forest
THEN CoverType = Co - conifer


For PVT SPS – Bitterbrush - sand

IF StructuralStage = B – barren
THEN CoverType = B - bare ground

IF StructuralStage = HB – herbaceous
AND IF PST_GR_P > 0.4
THEN CoverType = Ng - native perennial grass
ELSE IF EXAN_GR_P > 0.5
THEN CoverType = Eg - exotic annual grass	
ELSE CoverType = RgFb - robust grass / forb

IF StructuralStage = SHo OR SHm – open shrub or mid shrub (*shrub cover based on LateShrubCov)
AND IF PST_GR_P > 0.4
THEN CoverType = BtNg - bitterbrush / perennial grass
ELSE IF EXAN_GR_P > 0.5
THEN CoverType = BtEg - bitterbrush / exotic annual grass	
ELSE CoverType = BtRgFb - bitterbrush / robust grass / forb




If you have questions about this rule set, contact Megan Creutzburg at megan.creutzburg@oregonstate.edu or 503-725-9957

