
Questions around key values in the San Jose Watershed 

that can be addressed with hydrological models 

General modeling approach 
A stand scale hydrological model and a large scale hydrological model will be 

forced with data from climate models under different emission scenarios. The 

large scale hydrological model will be used to address impact of climate change 

on the streamflow regime.  

The plot scale hydrological model will allow a detailed analysis of potential 

changes in soil-plant-atmosphere interactions. Because of the time constraints, 

we are limited in the number of species that we do this exercise for. I would say 

around three species is doable, given that we need to model each species at least 

for three points along its ecological range (both ends and the middle).  

Note that we will only be able to model water quantity, not water quality. 

However, qualitative inferences about stream temperature can be made by 

knowing the directions of change for air temperature and streamflow. 

Value 1: Range, ranching, grasslands 
 Is there are target proportion of open ground to closed forests? 

Approach: scenarios with different percentage of open to forest and 

subsequent flood frequency analysis.  

 How might the amount of grassland change in the future? 

Approach: Apply a threshold for grassland (e.g. annual precipitation < 300 

mm) 

Related questions from question catalog: 

 Where do we expect grassland to develop? 

 What are the effects of reopening range lands? 



 

Value 2: Water 

How will the streamflow regime change under future climate scenarios? 

Explanation: 

Global warming can result in substantial changes to the streamflow regime. 

In snow-dominated watersheds, higher temperatures can result in earlier 

snow melt, earlier peak flows and reduced water supply during late 

summer, typically a critical low flow period. Higher temperatures also cause 

higher evaporative demand from the atmosphere, which either causes an 

increase in actual evaporation or increased stress to plants because of 

limited water supply.  

Modelling approach: 

Long term simulations with different climate models and different emission 

scenarios with a large scale hydrological model (YAM).  

Related questions from question catalog: 

 How can we manipulate forest cover to modulate peak flow? 

Approach: Compare scenarios with different forest cover (e.g. 

different silvicultural practices) 

 How can we incorporate the current condition into the framework? 

Approach: Long term simulations with proxy climate date without 

global warming, using current and other management scenarios 

projected into the future. 

 Under different forest types and layouts, how much precipitation 

actually reaches the ground? How much permeates? Runs off? 

Evaporates? 

Approach: These questions all related to parts of the water balance, 

which is the base for all hydrological modeling. We will postprocess 



results for all scenarios not only for the runoff component, but also 

for other components of the water balance.  

 Soil water storage 

 What stand structures have the best water retention characteristics? 

 What can we expect with regards to water levels? 

 

Value 3: Habitat 
 How will aspen fare under climate change? 

Approach: If we identify aspen as one of the important species that should 

be looked at in detail, we could set up the stand level model for aspen. As 

mentioned in the general modeling approach section, we should carefully 

select the species we want to have a detailed look at, since we are limited 

in the number of species we can run the stand level model for. 

 

Value 4: Timber 
 How will different cut block layouts impact water retention and flow? 

Approach: Run scenarios with different cut block layouts 

 What are the most sensitive stand types in the future? 

Approach: We could roughly predict this with the soil state variables in the 

large scale model. However, I would reformulate this question to: 

o ‘How sensitive are the species that are most important for forestry in 

the region to climate change?’  

This could be analyzed by setting up the plot scale model for some tree 

species at both ends and in the middle of their ecological amplitude. 



Related questions from question catalog: 

 How will species suitability change across the map? 

 What are the most sensitive stand types in the future? 

 What happens if we don’t manage stands that way? 

 

 

 


