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FSW monitoring 
multi-tier framework





Tier I indicators.  Key indicators with levels of risk (associated with 
development) to aquatic habitat.* 

# Indicator No 
concern

Moderate 
concern

Concern

1 Sediment landslides 
(natural) 

<2x 2-3x >3x

2 Sediment # stream rd 
xings (density) 

<0.7km2 0.7-0.9km2 >0.9km2

3 Sediment rd length on 
unstable terrain (density)

<0.1
km/km2

0.1-
0.14km/km2

>0.14km/km2

4 Sediment/mass 
wasting/cum. impact 
rd length/ wsd (density)

0.9-
1.2km/km2

0.9-1.2km/km2 0.9-
1.2km/km2

5 Hydrology (peakflow) % 
forest clearcut (ECA)/wsd

<15% 15-25% >25%

6 Hydrology (low flow) % 
2nd growth/wsd**

<35% 35-45% >45%

** Climate change mitigation (indicator).
* Metrics displayed here are provided for illustrative purposes and do not reflect protocol values.



Indicator No 
concern

Moderate 
concern

Concern

7 Riparian rd length < 
100m from stream 
(density) 

<0.14km/
mk2

0.14-
0.18km/mk2

>0.18km/mk2

8 Riparian % removed 
above a point-of-interest 
(POI)

<25% 25-30% >30%

Tier I indicators.  Key indicators with levels of risk (associated with 
development) to aquatic habitat.* 

* Metrics displayed here are provided for illustrative purposes and do not reflect protocol values.



Currently developing 
the draft FSW Tier 1 
monitoring protocol 
document



Identifying agency GIS data 
sources that can inform our Tier I
remote-sensed monitoring of FSW 
condition indicators

Using historical provincial WAP 
indicators as our basis for 
selection (i.e. a WAP-lite)



Etc.



Beginning to search for new 
GIS layers that can relate 
specifically to climate change 
Impacts***

***Satellite imagery provided courtesy: 
Integrated Remote Sensing Studio, UBC



While single data sets can have value combinations may yield more 

+



# Task Complete? Est. Date of 
Completion

1 Conceptual design Y Spring 2010
2 Select indicators:  Y Summer 2010

1.Hydrology
2.Surface erosion
3.Riparian buffer 
4.Mass wasting 

4 Establish benchmarks for indicators 50% Spring 2011
5 Assemble WAPlite in GIS environment 75% Spring 2011
6 Input/apply data 50% Spring 2011
7 Write up 1st iteration of draft Tier I 

methods
50% Spring 2011

8 Climate change indicators 10% Fall 2011
9 Validate/calibrate N Fall 2011

Overview of Tier I completion status. 





Developing a sampling 
frame and associated 
Protocols for Tier II
field-based monitoring



Developing the sampling 
frame for Tier II 
field-based monitoring

Strata: cutblock age 
categories (not cut, cut pre-
1995, cut post-1995)



Developing the sampling 
frame for Tier II 
field-based monitoring

Examining and validating 
agency GIS layers as 
possible through LandSat
imagery overlays



Developing a sampling 
frame for Tier II 
field-based monitoring

Strata: roads



Developing a sampling 
frame for Tier II 
field-based monitoring

Strata: stream orders



Developing a sampling 
frame for Tier II 
field-based monitoring

Strata: fish habitat 
(yes or no)

Based on 1:20K stream 
hydrology layer



Developing a sampling 
frame for Tier II 
field-based monitoring

Strata: road crossings



Developing a sampling 
frame for Tier II 
field-based monitoring

Ultimately produce spatially 
balanced, statistically valid GRTS-
selected sampling points along the 
stream network, weighted by our 
chosen strata



# Task Complete? Est. Date of 
Completion

1 Using Tier I data, establish field 
sampling design scheme (GRTS)

70% Spring 2011

2 Field sampling work-plan (3 to 4+ 
crews x 2 weeks)

20% Spring 2011

a. RMREE 
b. WQ 
c. fish passage

3 Field sampling N May 2011
4 Roll up and analysis N Summer & Fall 

2011
5 Reporting N Winter 2011

Overview of Tier II completion status. 


