Southwest Collaborative Modeling Team

4 April 2007, 7:00am Webex

Attendees: 

Kristan Cockerill, Lacy Daniel, Jeanmarie Haney, Geoff Klise, Christina Linterman, Martin McMillan, Marilyn Myers, Mary Reece, Peter Russell, Gerald Schultz, Martha Schumann, Amy Sun, Vincent Tidwell

Model Update
[slide showing how model used past information to project into the future. Covers USGS gauges; temperature stations; crop acreage, crop distribution, ditch flow, Bill Evans pumping, Water rights, Silver City population]

Amy – I’m not as prepared as I’d like but I want to show a conceptual approach for the future. If you think about what we’re trying to do with the model---calibration, focusing on the data from the past.  But really trying to project into the future.  A couple of things we have decided about what the future should look like. May not be integrated by the 16th.  In this version the calibration is based on pretty much the last ten years with the segmented data for the ditch flow.  We are constrained by the ditch flow data.  For the river we have data back to 1936, which is what Craig used for his spreadsheet.  Mean flow, average all USGS flow gages, 1979-2005, daily flow average and use that to run the gage flow into the future.  Another thing we have done is cycle through 20 years.  1989-2005, then cycle into the future. 

Are these flow periods denoted in the text?

Amy – Yes. The mean flow will have a statistical randomness so that every day will look a little bit different.

The two decades, 1975-1995, were the wettest, will we overestimate?

Vince –Rather than taking last 26 yrs, URGOM group came up with a reshuffled 25-year sequence that better reflects the last 100 years.  We looked to see if we can compare in climate magnitude of the Upper Middle Rio Grande with the Gila.

Should we use the ditch data for a bracket and then the river for longer term.

Vince – Ditch data for calibration.

The main point is not to take an anomalous number and flow it forward.

Vince –April 16 will have 25-year projection, but can do a longer with stochastic change and would like to add scenario of climate too, but may not have time for that.

Amy – Can use either mean temperature or 25-year cycle.  Should have capability of perturbing that temperature. That temp and the river gages are the two main drivers for how the model will respond.  We are going to project the crop acreage and you can see impact on the river flow of changes in crop acreage.  I want to start another file on that topic.  I presented this last August.  We broke each reach down and showed the irrigated acreage.  You see a distinct trend in terms of crop acreage.  If I used a mean crop acreage, how far back should I go?

Why are you going to use a mean crop acreage?

Amy – To project into the future.

It’s a knob you could adjust?

Amy – Yes, but what is the default to use?  Again, we’ll do the statistical perturbation.  We could use ’05.  It will be documented how far back we use.  As a team, do you have a preference? 

It is better to just use a year and say this is ’05 and this is how it behaves.

Vince – I think the 2005 data is consistent with the other data.  I suggest use it and then have the knobs.  That would be the starting point.  Then could change down to zero and up to adjudicated acreage.

Kristan – Martin, does that work?

I think that’s fine as long as we can play with it.

Amy – What I hear is take 2005.  Am I going to statistically perturb or keep same?

It is easier to understand if you keep it simple.

Amy – Going down to crop distribution, we’ll leave unchanged.  The historical ditch flow can be theoretical ditch flow where ditch follows river flow.  It takes on a certain value. Steve from Fish and Wildlife was very interested in the correlations.  I apologize for the rawness.  O.k., can everyone see the Excel file?  This is a theoretical ditch flow for the Gila Farm ditch for 6 years.  We want to see if there is some sort of correlation.  The purple line is linear.  If river falls below 15, there is no ditch flow.  At a certain point when the river is flowing, the ditch is also flowing.  It is a correlation.  At some point when river is flowing really high, the ditch is not flowing really high, so it takes on a different pattern.  Other option is the mean ditch flow, average for the last 6 years and use that to project into the future.

How do you get the slope?

Amy – It is a fit

There is kind of a bulge. The ditches take as much as they can. I see a line going straight up.  I think it is more of a curve.  The share of the water going to the ditch looks more like the graph that we are looking at now.

Amy – I agree, I think there is more work to be done to represent this better.   

Did you try log-log?  A log-log approach will pull the data closer together.

Amy – No, I didn’t.

It will tighten it up.

Amy – I threw out a lot to tighten it.  I actually threw out years of anomalous data.  I looked at it different ways.  What about the option of doing mean flow, average flow everyday and perturb it?

That might be all right.  Just compare different ways and see which show the best.

Vince – These all have push-up dams.  Any kind of event knocks it out and that’s why you see the scatter.

It captures the initial flow, then scatters out.

Vince – As water in the river goes up.  Probably won’t get any better.

Amy – The Upper Gila, I’m using the exponential.  Basically, what the model is doing is using the curves or straight lines for theoretical.  I’m going to use the curved for Upper Gila and Fort West.  I think Gila Farms is debatable.  It tends to be subjective.  If you want me to use the curve, I will.

I think it’s important to use a consistent method throughout.

Amy – O.k.

What is the error throughout?

Amy – I can make it look really good by throwing out points, or really bad.

Amy – Bill Evans, use mean methodology from the time the mines closed in early 1990’s, average, then project into the future.  The record was a monthly record.

When you say groundwater pumping, into Bill Evans?

Vince – They can take water out of Bill Evans or groundwater.  Basically, Phelps Dodge can take water from Bill Evans, Mimbres, or the Gila.  Take the average, I think.  I can’t remember.

Amy – They have more water rights than they are pumping.

Vince – We know their water rights, we know how much they are pumping and how much they are putting into irrigated

Are you double counting?

Vince – No, separating out.

They have well fields. Are you including water coming over from the Mimbres?  Shouldn’t use them in your calculations

Amy – I’m showing you the Phelps Dodge report, using average from ’95 to ’05.  We did not use the point prior to the closure.

Am I reading correctly, the mines used 12,000 ac.ft. per year, then another period 4800?

Amy – Roughly.

Vince – Bottom line with Phelps Dodge, you would have the option of changing how much water using in process, how much going fallow, and how much transferring.

It looks like Jan. ’03- Jan ’04 half is groundwater and half surface.  As I recall, wells are a long way from the river so it affects the river differently.  

Vince – More like 60/40, in some degree, our model should capture that delayed effect on the river.

Amy – I agree.

Amy – Back to the original slide, ’06, when we project into the future it remains constant.  We have the data from the WATERS database.

Is it possible to use the 2005 to match up all the way through?

Geoff – I’m not sure we can just pull out 2005.

Vince – the question is are we using water rights - how up to date are the water rights?

Water rights, crop acreage, population data years consistent?

Amy – Hydrographic water survey for crop acreage.  The last thing is Silver City population, but I think Will changed that.  When I calibrated, I didn’t have all the information you provided.  That’s all I can think of in the way we are projecting into the future.  

Vince – One other thing would be the riparian acreage, which would remain constant.

It actually has changed.  It’s a function of recovery after abandonment of dikes by the Corps.  Is it likely to change into the future?

Vince – We can put the knobs in the model.

Amy – I’ll talk to Will about it.

Vince – For crop acreage, mining demands, and riparian acreage changes, how would you want that change to happen?  Is it a step change or a percentage applied over 10 years?

My sense is step, although riparian could be sort of steady.  I think riparian has increased by fifty percent.  The effect of the dozers, grazing had reduced, but now grown.  Jeanmarie, do you agree?

Yeah, sounds right to me.

The willows can only grow so fast.  With crops you can suddenly convert.

Vince – O.k.  Maybe a button that says increase by a certain amount over a certain period of time.

Kristan – Amy, can you post the PowerPoint presentation to the website?

Amy – Yes.  I want to talk about an open issue with the calibration – I’ve been meaning to talk about for months.  I think we have narrowed down the gap.  A lot of difference is from un-gauged tributaries.  When you go from one gage and are trying to predict the flow downstream and compare to what you actually measure you are going to miss some big events.  I am just showing two hydrographs, at Gila and Red Rock, which defines one reach in the model.  It is gaining at Red Rock.  We don’t capture all of it, but it matches pretty well.  During this particular winter time-period, a lot more gain between Gila and Red Rock.  That gap will remain there.  These big peaks show events we cannot capture.  We could criticize the model, but I think there is an inherent difference that will be propagated in the model.  We’re going to add the additional flow from the storm event back into the model.

Are you saying that the difference is an error?

Amy – Not an error, but a gap that will be carried into the model.

Vince – Looking at difference between two gages.  It measures what is going on in each reach.  See where the river gained water.  Where black is above the red. In the summertime using more water in that reach than is coming into that reach.

If irrigate heavily in Gila Valley, the water getting into Red rock will decline based on what is going on. So is not error, just reflects what’s happening in the reach.

Vince – Yes. A little is error in the gages, but mainly what it going on in the reach.  Turned model on to model those gains and gotten rid of the gap.  There are still a few spots where we have un-gauged tributaries.  Some kind of event has forced water into the reach.  

Dec. ’01, it’s not an error, when look at calculated flow, we assume an error.  That doesn’t seem right.

Vince – Some of stuff is just complicated and we can’t capture it all.  We have tried to model all the stuff going on in the basin.

Why does the Dec. ’01 drop?

Vince – In the real physical system, there is a huge groundwater influence on the river.

Every other Dec. it is flowing higher.  I think important to recognize that feature and not assign it as an error.

Vince – If you monkey with the groundwater model, you will throw off the model in another area.

Dec. is the crucial area for the CUFA.

Amy – We don’t have the year-round data.  A model can only do so much.  The winter months are important, but that is where we have the poorest data.  Dec. ’01 Red Rock did gain water and it was very consistent other years.  I want you to be aware of it, but it may have been a poor choice of words to say error.  This is the best we could do from a modeling perspective.

O.k.

Amy – I know we were concerned about the low flow and I am trying to pull the data.  I would rather err on high side.  Looking at about 5-10% error.  It turns out to be a very complex problem.

This slide from Gila and Red Rock, is it for today’s presentation?

Amy – I have been asked many times to write a paper about this.  Also include it in the model

Vince – Right.  We’re looking at different ways to quantify the error.  Maybe break it into blocks.

This particular slide is interesting.

Vince – I agree.

Amy –  Questions, concerns?  The next slide is the last calibration on the Virden.  The Clifton gage is not calibrated yet.  People can argue about whether we have captured the physical, but I think you can see difference where not calibrated.  That’s all I have.

Kristan – Any questions or comments?  The presentation showing the theoretical components is great.  We’ll put the presentation on the website and incorporate into the notes as well.

Next Steps

Draft the next steps for this model project. The team has already identified these topics as important:

Kristan reviewed:

· Flow variability

· Growth

· Mimbres connection

· Mining

· Scenarios/alternatives

· PAM – ecological assessment approach

Add looking at the goals for the project and seeing if we met them – do this with the team.

Kristan – Geoff has watershed ideas to add as well. 

Geoff – Looking at Mogollon Creek between 1998 and 2005.  Four hydrologic response units, so fairly easy to see the response.  The easiest to look at is the percent coverage in an area, change percentage and look at changes in runoff

My understanding is that following a fire, there are changes, but in just a few years it is back to where it was before. Jeanmarie, do you remember?

After treatment, there is increased penetration.

I bet the average change is pretty modest.

Geoff – Might be able to mimic.

Doesn’t have to be the same type veg, but still similar.

Geoff – The Forest Service has published some of the fire event data online.  We can do some hypotheticals to see if run-off changes.  Maybe we can fill in some of these gaps. 

Have you talked to Jornado? Tom Sweetman in Arizona working on this too.

Vince – Remember we are working with Enrique and he has talked to them.

Lots of people are studying runoff response.

Laudable endeavor, but difficult to do, especially in Mogollon Creek.

Kristan – Other ideas for Geoff?  Once you have [missed comment]

Cliff Dahm is working on the Gila with a NSF grant.  You might touch base with him.

Vince – Enrique is working with him, so we are tied in to that. 

Kristan – Is that all you have?

Geoff – For now.

Kristan – Anything else for next steps?  We might prioritize.  Issues, topics to add?

Some people are more vocal than others, I suggest doing prioritizing in survey instead of doing here.

Kristan – Could add to the final survey for people to rank the list.  Does that work for you Vince, Amy, Geoff?

Vince – Will work fine.  Keep in mind that priorities might differ if things worked out with State Engineer versus if we end up using a Small Business Assistance grant.  

[team discussed the requirements/restrictions for the small business assistance program. Vince agreed to try to have information at the meeting on the 16th]

When are you out of money?

Vince – I think we will be out by June.

Seems to me important to be a regional model rather than just a river model so that people can use it for planning.

Vince – We’re hoping to incorporate the Mimbres model, still a lot to do.  Maybe we can get Small Business funding to get the project going again in January.  Usually first year, about 60,000, but coming in to us doubled. 2nd and 3rd parts about 100K.

Silver City would be very interested in signing on and I’m sure other entities would be also.

Kristan – Vince if you can just give some general info on the 16th
Geoff – Is TNC interested in this, with grants and such?

We are interested in it, but don’t have a lot of funds.  We definitely want this model to be finished into a regional model

Geoff – Do you think the Gila Conservation Coalition feels this way?

I don’t know.

Maybe talk to San Pedro project people.

Vince – SAHRA program, NSF but they can’t fund federal agencies

Amy – What about the Bureau of Reclamation?

They had some money for habitat.  I don’t know whether some could go to studies.

Vince – We’d have to talk to Mary. Not just the modeling, 

Did ISC call you Kristan, to say they weren’t going to be here?

Kristan – No.

Vince – I will call.

Kristan – My sense is they have been told not to participate.

Vince – Martin will you be there on the 16th?

Yes.

Vince – I’d like to get your feedback.  Even if they can’t come to the meeting, we will close the loop and get them a copy of the model.

Vince – We have a room in the Learning Center.  I will try to get Tom to give us directions.

Kristan – Also, a street address and we’ll get Map Quest out.

Can non-team folks come and can they get CDs?

Vince – I don’t know that this is the right time.  The purpose of the meeting is to train you folks so you can work with it and then get feedback to us.

Another idea, give some description of next steps so people can better rank them

Kristan – O.k., 9:00 meeting in Deming at the Learning Center.  

Vince – Bringing 5-6 laptops from UNM.

Kristan – Only a couple of people said they needed.

Vince – We’ll bring CDs and if can’t load then you can use one of the loaners.

Do you need Excel?

Vince – I’m not absolutely sure because we’re giving you a run-time version.

Amy – I think it will need Excel.

Kristan – Any other questions, ideas for the 16th?

I wonder if we could set aside some time to talk about funding strategies.  I think it would be too bad to wait until January to start up again.

Vince – I think at the end of the day.

What is happening on the 17th?

Vince – Southwest Water Planning meeting the next day?

Yes, but in Reserve.  Good to show them the model in Silver City.

Amy – Order lunch?

Kristan – Could have a working lunch and talk about funding.

Extension cords?

Vince – Good idea, we have some, but bring if you want to.

Kristan – I think we’re good.  A couple of things to cover on the 16th - Webex follow-up and survey schedule.  Lacy will coordinate this discussion.  Also carve out time to talk about funding.  Main thing is to see the model and give feedback.  I’ll talk to you all via email and have a great trip to Deming.

Meeting Schedule
16 April – 9:00 a.m. Deming Learning Center - all day demo 

1

