Monitoring Design Worksheet
 
 
 
Step 1: Develop management objectives; select additional ecosystem attributes and indicators to monitor
 

 Step 1a: Develop management objectives or goals
 
 
 
 
 













 
 


 




 Step 1b: Select additional ecosystem attributes and indicators to monitor
 
 
 
 
 


Table 1. Terrestrial indicators to be monitored as part of this effort, including BLM AIM terrestrial core and contingent indicators (marked by ‘X”) as well as supplemental indicators. Specify which indicators you will monitor. Supplemental indicators should each be written into their own row and marked with an ‘X’ in the supplemental column. 

	Land Health Fundamental
	Indicators
	Core + Contingent
	Supplemental

	Watershed Function
	Bare ground
	X
	

	
	Vegetation composition
	X
	

	
	Proportion of site in large, intercanopy gaps
	X
	

	
	Soil aggregate stability
	X
	

	
	Write in supplemental indicator (s), if needed
	
	

	Ecological processes
	Bare ground
	X
	

	
	Vegetation composition
	X
	

	
	Non-native invasive species
	X
	

	
	Proportion of site in large, intercanopy gaps
	X
	

	
	Soil aggregate stability
	X
	

	
	Write in supplemental indicator (s), if needed
	
	

	Habitat Quality
	Bare ground
	X
	

	
	Vegetation composition
	X
	

	
	Non-native invasive species
	X
	

	
	Plant species of management concern
	X
	

	
	Vegetation height
	X
	

	
	Proportion of site in large, intercanopy gaps
	X
	

	
	Write in supplemental indicator (s), if needed
	
	

	Water quality
	See Table 2, aquatic AIM indicators.
	
	

	Site characterization or covariates
	Topography, Landscape unit and position, Soil profile
	X
	



Table 2. Aquatic indicators to be monitored as part of this effort, including BLM AIM-NAMF aquatic core (marked by ‘X’) and possible contingent indicators. Specify which contingent indicators you will monitor, as well as any required supplemental indicators. Contingent indicators should be indicated with an ‘X’ in the contingent column. Supplemental indicators should be written into their own row and marked with an ‘X’ in the supplemental column. 
	Land Health Fundamental
	Indicator
	Core
	Contingent
	Supple-mental

	Water quality
	Acidity
	X
	
	

	
	Salinity/Specific Conductance
	X
	
	

	
	Temperature
	X
	
	

	
	TN & TP
	
	
	

	
	Turbidity
	
	
	

	
	Write in supplemental indicator (s), if needed
	
	
	

	Watershed function and instream habitat quality
	Residual pool depth, length and frequency
	X
	
	

	
	Streambed particle sizes
	X
	
	

	
	Bank stability and cover
	X
	
	

	
	Floodplain connectivity
	X
	
	

	
	Large woody debris
	X
	
	

	
	Ocular estimates of instream habitat complexity
	
	
	

	
	Thalweg depth profile
	
	
	

	
	Bank angle
	
	
	

	
	Write in supplemental indicator (s), if needed
	
	
	

	Biodiversity / riparian habitat quality
	Macroinvertebrate biological integrity
	X
	
	

	
	Ocular est. of riparian vegetative cover and structure
	X
	
	

	
	Canopy cover
	X
	
	

	
	Quantitative est. of riparian vegetative cover, composition and structure
	
	
	

	
	Write in supplemental indicator (s), if needed
	
	
	

	Covariate or site characterization
	Bankfull width, flood-prone width, human influence, photos, and slope
	X
	
	



 
Step 2: Set the study area and reporting units; develop monitoring objectives.
 
 Step 2a: Set the study area and reporting units
 
 

 



 
 Step 2b: Develop monitoring objectives
 
 


	Table 3. Example management objectives, indicators, and the methods to be used for determining condition benchmarks and the proportion of allowable departure of a resource from the benchmark before changes in management are required.  Combined, columns 2-5 form the monitoring objectives for this effort. Detailed instructions for completing this table are in Step 2b.  

	Management objective
	Monitoring Indicator 
	Condition determination source
	Condition benchmark
	Proportion achieving desired conditions (e.g., percent of acres or stream km)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Step 3: Select criteria for stratifying the study area (if necessary)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




 
Table 4 (terrestrial). Summary of LANDFIRE biophysical setting groups (strata) and associated site sample sizes used in the terrestrial GRTS sample draw.  The number of sites per strata was determined by management priorities in the District, with a minimum sample size of 5 sites per strata per year.  Site weights are the scaling factors used to extrapolate site level data to the entire sample area; in this example, individual sample sites represent between 4,000 and 25,000 acres over the 5 year sample draw. 
	Strata - Groups of LANDFIRE Biophysical Setting Groups
	Approx. stratum acres
	Proportional area
	Proportion of target sites
	Sites per strata   (5 years)
	Approx. site weight in acres/site (5 years)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Total
	
	
	
	
	


 

Table 4 (aquatic). Summary of Strahler stream order categories (strata) and associated sample sizes used in the aquatic GRTS sample draw.  The number of sites per strata is proportionate to the available stream kilometers, with a minimum sample size of three per strata.  Site weights are the scaling factors used to extrapolate site level data to the entire sample area; in this example, individual sample sites represent between 20 and 53 stream kilometers.
	Strata - Strahler Stream order categories
	Stream km
	Proportional length
	Sites per strata
	Site weights

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	
	
	


 
 
 






















Step 4: Select and document supplemental monitoring methods; estimate sample sizes; set sampling frequency; develop implementation rules

Step 4a: Select and document supplemental monitoring methods (if required) 
 
 
 
 
 
 


 
 
Step 4b: Estimate sample sizes 
 
 
 
 
 
 
 
 
 


 
 
Step 4c: Set sampling frequency (if required) 





 
Step 4d: Develop implementation rules 
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Step 5: Collect and evaluate available data to determine sampling sufficiency and the validity of the strata
 
 
 
 
 


 
 
Step 6: Apply stratification and select statistically valid monitoring locations
 
 
 


 
 
 
 
 
 
 
Step 7: Develop quality assurance and quality control (QA and QC) procedures and data management plans
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