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Outline 

• Background: climate change and  development 
effects on hydrology 

 

• Omineca research products 

– Watershed Health Project 

– Omineca Hydrology Model 
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Hydrology & Climate Change 

http://www.for.gov.bc.ca/scripts/hfd/pubs/hfdcatalog/index.asp 



Hydrology and Resource Development 
• Water Quantity 

http://water.epa.gov/scitech/datait/tools/warsss/streamflo.cfm 



Hydrology and Resource Development 

• Water Quality – Physical and chemical changes 

http://www.for.gov.bc.ca/hre/ffip/Stuart_Takla.htm 

Air 

Stream 

Source: Fish-Forest 
interaction webpage, Jrnl. 
Forest Ecology and 
Management 



Global Issue 

Sources: 
EPA, World Resources Institute, UNESCO, 
Southbay Residential, Niagra at large  

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.wri.org/blog/2014/11/3-maps-help-explain-s%C3%A3o-paulo-brazil%E2%80%99s-water-crisis&ei=31r3VJ3wI4HUoATX5oCoBw&bvm=bv.87519884,d.cGU&psig=AFQjCNHIzSpFSgf4ep6c8EABq1YozMeppw&ust=1425583192390435


Regionally: 
Watershed Health Project Omineca 

Region 

Source: EPA 



Topics 

• Why? 

• Project Framework 

• Risk Assessment Process 

• Demonstration Results 

• Validation Process 

• Timeline 



Why 
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Team (Extended) 
• Collaborative FLNRO effort: 

– Representation of all resource districts including 
stewardship, tenures, GIS, and BCTS. 

– Regional GIS team, 

– Regional resource specialist, land base stewardship 
biologists, and research hydrologist, 

– Director Resource Management. 

• Other involved or interested agencies: 
– External consulting agencies, 

– Government and NGO collaborators or cooperative 
agencies. 



Framework 



Assessment Process: Geophysical 

• Based on IWAP and Thompson –Okanagan 
Cumulative Effects Project (Doug Lewis, Bill 
Grainger, and Michael Milne). 

• Three hazard indices: stream/peak flow, 
sediment, and riparian. 

• Hazard indices consider watershed sensitivity 
to hazard, land-use effect, attenuation. 

• Hazard score identified as low to high, relative 
measure. 



Stream/Peak Flow 



Watershed boundaries drawn for example not for accuracy 



Sediment 

Sediment Hazard 





Riparian 





Sample Results: Stuart Lake 
Peak Flow (Demonstration Only) 



Sediment Hazard (Demonstration only) 



Riparian Hazard (Demonstration Only) 
 



Risk Assessment 

• Classic Definition: 
– Risk= Hazard * Consequence 
– We have three geophysical 

hazards 
– Level of consequence is 

determined by the value being 
managed. 

 
• Aquatic based values include 

potable supply, aquatic life, 
community/culture, and 
infrastructure 



Risk Assessment: Potable Supply 



Risk Assessment: Aquatic Life and Potable 
Supply (Demonstration Only) 

Risk Rating 



Risk Assessment: Water License POD  
 (Demonstation only) 



• Objective: identify validity of GIS assessment 

• Approaches: 

– Office-based includes Watershed Characterization, CABIN, 
existing FREP data 

– Field-based includes FREP protocols 

Validation Assessment 



Office: Watershed 
Characterization 



Field-Based: FREP Stream/Riparian 

 
• The evaluation has 15 indicator questions: 

1. Channel bed disturbance 
2. Channel bank disturbance 
3. Large woody debris processes (jams) 
4. Channel morphology 
5. Aquatic connectivity 
6. Fish cover diversity 
7. Moss abundance and condition 
8. Fine sediments 
9. Aquatic invertebrate diversity 
10. Windthrow frequency 
11. Riparian soil disturbance 
12. LWD supply 
13. Shade and bank microclimate 
14. Disturbance increaser plants 
15. Vegetation vigour, form, and structure 

 

Key characteristics of healthy  
streams and their riparian habitat 

St
re

am
 in

d
ic

at
o

rs
 

R
ip

ar
ia

n
 in

d
ic

at
o

rs
 



Field-Based: FREP WQEE 



Sampling Design 
• Selected watersheds will each 

be assessed using office and 
field-based technique. 
 
 

• Stratified Random Sampling: 
• Strata – Watershed Risk 

Class 
• Randomly select 

watersheds in each class. 
• Randomly select 

transects/stream reaches. 
 

 
 
 



Implications: Potential Outcomes 

Existing GIS model 
effectively 
predicted field 
conditions 

Assessment 
identified need for 
re-weighting the GIS 
variables or addition 
and/or removal of 
factors 

Significant revision and 
potentially more 
validation assessment  



Applications 
 

– Identifying baseline conditions – Spring 2016, 

– Potential future conditions, 

– Engaging discussion and stimulating planning. 



Omineca Hydrology Model 
• Building upon success of the Northeast and 

Northwest Water Tools (OGC -Allan Chapman, 
Foundry Spatial- Ben Kerr, and FLNRO- Dave 
Wilford & Scott Jackson) 

 

• Models monthly discharge and identifies 
environmental flow needs as well as existing 
allocations. 



Process Overview  

 

• Water balance model using: topography, 
climate, evapotranspiration, vegetation, 
hydrometric information (123 gauged 
basins in BC and Yukon). 

• Region specific regressions used to adjust 
for difference between modeled and 
actual runoff. 

• Validation process identified a mean 
error <3%, predicted  monthly runoff 
within 20% ± 80% of time. 

 



https://www.bcogc.ca/public-zone/water-information 



Northwest Water Tool 



Select Watershed 



Watershed Report 



Hydrology and Environmental Flow 
Needs 

BC Environmental Flow Needs Policy, 2014 



Environmental Flow Need Output 
Sample 



Allocation and Land Use 



Climate 

 • Normals provided, 

• Three climate 
scenarios based on: 
– Rapid global 

economic and 
population growth, 

– Slower regionally 
based economic and 
population growth. 

– Hybrid of growth and 
adoption of resource 
efficient technology. 

 

 



Application of Tools 

• Reviews and permitting, 

• Watershed management and planning, 

• Informing public and others, 

• Forecasting.  



Planning and Adaptation 

http://www.surrey.ca/community/14146.aspx 



PCIC Gridded Hydrologic Model Output 

http://www.pacificclimate.org/data
/gridded-hydrologic-model-output 
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Questions 

Source: http://shorty91.deviantart.com/art/Water-question-mark-170632634 


