Southwest Collaborative Modeling Team

17 January 2007, 7:00am Webex

Attendees: 

Jim Brainard, Kristan Cockerill, Lacy Daniel, Jeanmarie Haney, Rick Holdridge, Geoff Klise, Mary Reece, Craig Roepke, Peter Russell, Gerald Schultz, Martha Schumann, Amy Sun, Vincent Tidwell, Danielle Vick

Enrique Vivoni and Ricardo Mantilla, New Mexico Tech

General Information
Vince, Kristan, and several other Sandia folks had a paper on environmental modeling accepted by Environmental Practice.  The paper includes a brief section related to this project.

Amy, Geoff, Jim, and Vince are presenting a paper that includes some discussion of this project at the EWRI conference in the spring.

Both papers will be available for team members on the web site.

Allyson and Dutch organized a Gila River Day at the Legislature.

Kristan asked Danielle if she and Craig could do an update on all the Gila teams’ work at the face-to-face.  Danielle agreed.

Watershed Component

Vince – Enrique is helping with the watershed modeling, using tools to help inform our collaborative model.

Enrique Vivoni, from the Department of Environmental Science at New Mexico Tech, discussed the high-resolution modeling of precipitation/runoff/recharge relations for Gila/San Francisco Basin watersheds that he, Ricardo, and Carlos are doing.  

Notes related to Enrique’s presentation: 

Model overview

Enrique- Example of model capabilities – in OK, small watershed.  Data collection & application in Gila River Basins. Explore the understanding with numerical model. Explore prediction. Numerical model – tRIBS Model, TIN-Based Real-time Integrated Basin Simulator. Topography-driven lateral fluxes in vadose (soil zone above the water table that includes soil & water, unsaturated, here it can be deep) and groundwater. Would not apply this type of model to a flat basin, like the Estancia Basin.  More applicable to complex topography with rugged mountain conditions.  In essence, it is a watershed model.  Four mechanisms in runoff processes are reproduced in the model: infiltration-excess runoff, saturation-excess runoff, subsurface storm runoff, and perched return runoff.  Typically find that one type predominates.  Land/atmosphere/aquifer relationships are balanced in the model. Radiation, vegetation, energy balance, evapo-transpiration.  Vegetation – a change will affect the water.  Currently in this example, veg is a static component, but will be making it dynamic.  Atmospheric forcing data: NEXRAD, rain gauge, satellite image, Mesoscale Model Forecast.  Precipitation is usually easier to obtain.  Topography is a strong part of this model.

When you say area, you don’t mean topographic area?

Enrique – Area projected onto a particular point.  Not 3-D area, plan form area.  This has been very brief about the model; I can give you references to look at if you want.

Example: Baron Fork, OK

Enrique – Confidence that the model works well over a 10-year period.  Wilkinson Hollow, relatively large flood plain around the stream, good variation of topography.  Polygons for a finite volume domain, irregular.  Observation points that allow us to treat as a virtual experiment.  We can change factors.  Look at the behavior of the model.

Why are they larger and irregularly shaped?

Enrique –Method relies on slope of the cell; areas that are flat are essentially thrown away. One way to take this very complicated model.  Larger polygons in flat areas.

Cannot model nature to the nth degree.

Enrique – Right, reducing to capabilities.  Response of the model is non-linear, as you would expect in the real world.  Highly dependent on the water table position in the real world.  Allows us to decipher the runoff mechanisms: infiltration-excess, saturation excess, groundwater base flow, or perched return flow. These complex models are to gain understanding. Simpler models are to do prediction.

Modeling Example: Node

Why does the groundwater have a peak as opposed to a long slope?

Enrique – The groundwater is controlled by subsurface heads. An application of Darcy’s Law.  It may be a big pulse.

So, it’s not typical?

Enrique – Not prepared to say that.  Long snapshot.

It also depends on seasonality

Enrique – Yes, I’m not sure if this is summer or fall.

Modeling Example: Transect

Modeling Example: Patterns

Are you saying the hilltops store more water than the bottom?

Enrique – No. The channel is “full”

Enrique – Everything spatial in the basin is being integrated into the model response.  A lot of capability in space and time analysis.

Enrique – Here are some references for more reading.

Vince will put up the presentation on the website.

Not sure this is applicable for CUFA, but this type of modeling seems useful in looking at changes in runoff with vegetation changes. 

Enrique – Yes.

Vegetation change is important if dramatic. Non-linearity would be helpful in CUFA.

Enrique – I agree.  Useful to understand runoff response. This is a natural model, a watershed, not diversions.

Computational time to run model?

Enrique – Depends on domain.  For large basins, it will take some time. Smaller will run on personal computer.  Don’t expect problem with our Linux processor network.

Notes from Ricardo Mantilla’s presentation

Ricardo – Working with Geoff on soil classes. Gila area – 3 basins: Mogollon Basin - ~200 km2, San Francisco Basin at Reserve - ~ 861 km2, Gila Basin at  Gila - ~4815 km2. High non-linearity.

Does this give you depth?

Enrique – This is limited in several ways – there are spatial issues. STATSGO data, we will have some work to do in setting up the bedrock in each of these basins.

Ricardo – NEXRAD data, our area is in the outer bands of these four radars so we are accessing the quality of the data. Colorado Basin River Forecast Center. Spatial Distribution Sept. 21, 1997 Event. Take the Digital Elevation Models to develop polygons

Duplicate last summer’s heavy rainfall events would be interesting.

Enrique – We have up to 2005, 2006 is not available yet

Critical element is soils inventory.  Forest Service has been working on detailed analysis of soils and cover.  A) Can you integrate their analysis? B) Can they accelerate?

Enrique – Sure, we want to use detailed data if we can get it.  We can use in sub-basin.

They’ve been working with fire analysis.

Land fire data is better than the GAP data.

Vince – Names for contact?

Initially, Marsha Andres, Forest Service Supervisor.  Pretty good GIS. 

Enrique – Great, I’d like to get.  Can compare satellite images, but if we can obtain this data

Look at Terrestrial Ecosystems Analysis.

Terminology question does perched equal interflow?

Enrique –flows above the perched layer – perched aquifer with spring as outflow. It is not bank storage or bank interaction.

Would some of this relate to what Vincennes is doing?

It would make sense.

Enrique – We have been working with him and we plan to go out to the area with him to get a feel for the area.

Geoff‘s  discussion of progress toward a reduced resolution version of Enrique's model
Vince – I guess you understand the three basins were selected with good gauge data to compare model to.  A way to test model, rainfall, runoff to actual measured data.  Also looking at the different scales of the basins.  Another nice thing is that two are at top of the San Francisco, and two at top of the Gila.  Beyond that, we can then use these higher resolution tools to check our lower resolution models.  That is where Geoff is coming in, take the physics and integrate it into a lower resolution model.  
Geoff - Modeling hydraulic response. So far, based on code from Carlos (working with Enrique) modifying to run on a daily time-step.  Challenge to deal with rainfall intensity.  A lot of the data exists in an Excel document.  HRU inputs.  Evapo-transpiration is based on Hargreaves. Using data from the Rio Salado now because it is available.  Taking rainfall and figuring rainfall intensity.  Can partition the rain and snowmelt. Don’t have an ET for snow.

Isn’t the Governor’s climate change report predicting higher temperatures? 

Geoff – Haven’t looked at the report.

Amy – Hoping to put climate change on the river model.  Perhaps simulate a drought of greater severity. Anywhere temperature is used in model, it would be impacted.

Geoff - Canopy interception: percentage leaf area in HRU, how much falls on it. How much evaporates, how much falls through.  Found that intensity is important here.

Is dripping considered through-fall?

Geoff – Yes, complex ways to calculate through-fall.  Also, a stem flow component, but we don’t have that data complexity.  We are using a simplified method.  

Amy - So if you have a forest fire…?

Geoff – Yes.  Vegetation cover percentage is important.  108 HRUs so if change one by one, it could be complicated.

On veg type, in short duration, ponderosa stand replaced in 5 years by juniper stand, wouldn’t it be same leaf coverage?

Geoff – Not sure.

Amy - On graph, are there certain days with no evaporation?

Geoff – Evaporation can happen even without event.

Amy -  So the evaporation is in reference to the rain event?

Geoff – Yes. Move on to the more complicated part of the model, infiltration and storage component.  Top layer, upper top layer, lower layer.  How to set equilibrium before you run the model?  Working on that part now. Saturation and excess.  It’s coming together and will hopefully have some simulations in next few weeks.  Overview of what we have here.  When we decide what basins to start with I can do that.  Comments, questions?

A lot of area has an erosion pavement on it that would affect the permeability of the ground.

Geoff – Runoff based on soil type.  Hard to know if could capture that.

Enrique – A point of clarification. Multiple efforts going on. Geoff is developing daily level; Carlos is applying at the event scale, hourly, allows for large events to be simulated.  Want to make sure these two time scales don’t drift too far apart.  Important that Carlos and Geoff interact closely.

What is the advantage of the daily?

Geoff - Matches up with the river model

Ricardo – Geoff, if 20 mm falls in a day, sensitive to time structure. Can you go over again?

Geoff – Drop back to precipitation slide.  Basically, first part, 15 min. intensity data, then looked at each three stations distribution and then aggregated for a monthly average intensity for the entire watershed. In summer, more likely to have higher intensity event for same amount of rainfall than in winter.  Able to capture the spatial distribution also. In PowerSim, then exponential distribution for that day, picking different value based on the month.  

Ricardo – Essentially, creating mechanism to go month to day?

Geoff - Misleading, still on daily time-step.

Ricardo – Make a note that the processes, those can be sensitive to shorter time-scales.

Geoff – Good point.  Trying to force the sub-daily time step into a daily model.

What if you have more than one storm in a day?

Geoff – On 15-minute data, there is more. I’m just looking at it as one event per day.  Carlos can simulate more than one event per day.  This model really can’t do that.

Ricardo – The point I want to make, is to be aware of that particular feature of the model you are making.  Very good work, by the way.

Geoff – Three different ways of doing the same thing.

Enrique – Geoff, let me make a comment.  It has to be calibrated to the observations for the particular area.  So want to be careful how we pick area.  

Geoff – Can look at it differently with PowerSim.

Enrique – Carlos has depth, storm duration, inter-storm duration, do you do?

Geoff – No.

What is depth?

Enrique – mm of rainfall.

Kristan – Questions? Suggestions of where to apply?

Geoff – Yeah. If appropriate, follow what Carlos has done.  Will take awhile to do three.

Amy -  Carlos, Gila is similar to our Upper Gila.  Geoff is trying to accommodate river model.  It would be great if this watershed version could be calibrated with Ricardo’s data.  On the snowmelt component, whether or not consistent with Carlos, snowmelt will have a big component in the river; it just swells in the spring.  Good to do an energy balance.  I see that to have a greater impact than dwelling on some of finer details of the model.

Enrique – I disagree.  I think consistency is important.

Amy - I agree that consistency is important, but just bringing up importance of snowmelt.

Geoff – I’m meeting with Carlos.

What we’re talking about is using the finer resolution to calibrate the courser scale. Is that right?

Geoff – I think that is right.

In this case, your model is not working from the same platform.

Geoff – Carlos and mine are PowerSim. Ricardo’s is not, and will have more detail.

What I am getting at, are we nesting or are they parallel?

Enrique – We’re expecting better understanding of these HRUs, canopy capture for example are being aggregated.  When you aggregate, cannot go to the terrain.  Relate physical parameters to the model parameters. Geoff’s is a HRU. Size?

Geoff – Some very small.

Enrique – This is why we chose three different size basins.  We think size is important.

Amy -  I’m confused.  Carlos model is finer?

Geoff – Carlos is same. 

Amy - Two scales…

Kristan – Geoff, could you write some bullets about distinctions between the models that we can refer to? How they will interact with our model?

Geoff - yes

Give them more work Kristan!

Kristan – I’m definitely not trying to create work – just something simple. You suggested Upper Gila as a starting point – any issues with that?

Enrique – That will probably be the last one we do. Complex.  We’re starting in the Mogollon.

Amy - I think I got confused when we were talking.

Maybe Geoff should start in the Mogollon.

Geoff – Gauge there, but the water sometimes disappears there.

If you don’t have enough data, then don’t.

Amy - There is a time factor.  After we see how gauge data matches with events.  Ungauged tributaries are important for us.

Kristan – Plan to start with the Mogollon, change if needed.

Amy - We can put off CUFA until the next meeting.

Kristan – Next meeting is January 31 and then face-to-face February 20 in Sliver City.  Thanks Enrique and Ricardo and Carlos for their work and for joining us this morning.

Meeting schedule:

31 January 2007, 7:00 Webex


20 February, Silver City


7 March 2007, 7:00 Webex

