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Summary

The Mexican government is planning to install aeysof dams along the Santiago
River. The hydrological effects of these dams @ndiarrounding area within the
watershed are as yet unknown. Computer modeldwitireated to model the watershed
in order to gain a better understanding of the iptsgffects created by the insertion of
these dams. Specifically, the program HEC-HMS haélused for the long term
simulation of the watershed. This long term simalatvill be used to determine how
much time will be required to fill the new dams.el$tudents from ITESO have not had
experience in running long term simulations usirsHHMS, nor were they able to
gather sufficient data to produce the simulatiartfiem. As a result, we have created
two tutorials to help them learn how to produceaacurate model of the Cuenca Cajon.
The first tutorial is a step-by-step document teathes how to produce a long term
simulation. The second tutorial teaches how totiseptimization tools within the

HEC-HMS program to create a more accurate model.

Since we were unable to obtain real conceptualdigdic data for a long-term
simulation, an additional analysis was performadgithe Mod Clark method, a simpler
model requiring fewer input parameters. Althouigh Mod Clark method makes
assumptions uncharacteristic of our watershedottygut was helpful for a cursory

analysis of a long-term storm event on the Cajotersaed.



Introduction

The project for the Cuenca Cajon changed througth@usemester. Initially, our
counterparts in Mexico wanted us to produce a wgrkbng-term simulation that we
could send to them. They would then be able to fpdkde parameters in the simulation
in order to fine-tune the simulation to more acteisarepresent the watershed. After
some efforts to obtain the necessary informatiorife HEC-HMS program, it became
clear that the information gathering process waakd much longer than initially
anticipated. Because of the relatively short tiragqa that our team had to produce an
accurate running model for ITESO, we decided thathost productive things to do
would be to produce a tutorial for the studentd &SO to be able to follow once they
are able to obtain the required information andraning model using simplified inputs.
We decided to adhere to the following Chinese pitmv&sive a man a fish; you have fed

him for today. Teach a man to fish; and you haekHim for a lifetime.”

Materials and Methods

Before a long term simulation could be createdvihtershed needed to be delineated
and prepared for the long term simulation in WM$otder to delineate the watershed,
we first downloaded Digital Elevation Models (DERMYm the internet. Our counterparts
from Mexico sent us a website where these DEMsccbalobtained. After downloading
and opening these DEMs in WMS, we ran TOPAZ and the outlet where the dam
was to be built was inserted. Once these steps acex@mplished, the watershed Cuenca
Cajon was delineated. After our first delineatidnh® watershed, we noticed that our

delineation differed from an image that our coupdets had sent us previously. Upon



asking them about the discrepancy, we found tlu@na already existed in the watershed
that we hadn’t included in our delineation. Afteaking that correction, we were ready to
insert parameters for the watershed in WMS to peepdor the HEC-HMS long term
simulation. Because we lacked the necessary intomm&om Mexico, we decided to, at
least initially, use parameters from the long termulation tutorial that we were using to
create our model. These parameters were usedntagstvalues such as canopy storage,
soil storage, groundwater storage, etc. Once thaseneters were inserted, we were

ready to open the watershed in the HEC-HMS program.

Once the watershed was opened in HEC-HMS, morergdess were inserted for the
simulation, including precipitation, evapotranspoa, among others. While entering
these parameters, we found that the tutorial weweing was for a different version of
HEC-HMS than we were using for our simulation. Beswof this issue, we met with Dr.
Nelson and Chris Smemoe to figure out how the newesion of HEC-HMS worked.
After a few meetings, we were able to successtilyer all the necessary information
and obtain a working long term model of the watedstWe then repeated the process
several times to verify that our procedure wasesdr(and not just lucky). We then were
able to put together a tutorial in English, ancbav@rPoint version of the tutorial in

Spanish.

After meeting with our counterparts in Mexico, wete@rmined that it would be beneficial
to optimize the parameters within the model. Fataly, HEC-HMS has optimization

capabilities built into the program. However, n&edmew how to use these tools, so we



decided to learn how to use the optimization tanld then produce a second tutorial. We
met with Chris Smemoe, who taught us the intricaioiethe optimization tools of HEC-

HMS. We then completed some sample optimizatios,rand wrote the second tutorial.

The simplified model we used to create the runtomg-term simulation was the HEC-
HMS Mod Clark method. With the Mod Clark methad used the SCS Curve Number
method to calculate losses. The model used a 2% lgyid which we used with real soill
type and land use shapefiles to create a Curve Mugrid. Since the soil type and land
use files were obtained from Mexico, a new Curveniar table was prepared relating
Spanish soil type and land use descriptions to comeconventions used in the United

States.

Once we finished the SMA tutorial, we created a MOIark model using actual data for
our watershed. To begin, we overlaid our watershigid a 25 x 25 grid. In order to

obtain a distributed curve number grid, howeves,lnd use and soil type data needed to
be converted from Mexican standards to United Sted@ventions. This was done by
creating a custom curve number table and mappseparate curve number to each grid
cell. After using default values for the initiddstraction (0.2) and potential retention
scale factor (1.0) we computed the lag time udmeg3CS method. The next task was

entering precipitation data into WMS.

Precipitation data was obtained from two differeebsites. The MSN News and

Weather website (2007) provided average precipitatiata for Tepic, Mexico, the



location of the closest gaging station to our wadted. To compare with the average
precipitation data, we also gathered real dailgipitation data for July-August 2006
from the Weather Underground website (2007). W&t éntered the average
precipitation values at daily intervals for a twamth period into WMS. The time-step
intervals in the job control naturally followed thetervals of the rainfall data. We also
divided the average daily precipitation values Btbour increments and changed the job
control accordingly. With the actual precipitatimom the Tepic station, we entered the
data in 6-hour increments, once with a linear teralpdistribution and once with a
simplified typell-24 hour temporal distribution.gain, the job control was changed
accordingly. Four separate HMS files were savdietased as input for HEC-HMS.
Each HMS file was opened in HEC-HMS and run sepératith their respective time

intervals.

Results

Figure 1 shows the delineated watershed creatédMi$. Figure 2 shows a screenshot of
the delineated watershed in HEC-HMS. Figure 3 agdrE 4 are screenshots of data
pertaining to a long term simulation run in HEC-HMgure 3 shows the hyetograph of
the projected precipitation. Figure 4 shows thedtirunoff according to the HEC-HMS
simulation. Figure 5 shows a screenshot of theltseetian optimization trial. All figures

are displayed in the appendix of this report.

Four graphs were generated with the MOD Clark naktHéigures 6 and 7 show the

output hydrographs for the models using averagetation values. Figure 6 shows



the results for the daily intervals and has a gkak of approximately 3,500 cfs. Figure
7 shows the results for the 6-hour intervals asd Abs a peak flow of approximately
3,500 cfs. Figures 8 and 9 show the output hyéwalgs for the models using actual
precipitation values. Figure 8 shows the resultge 6-hour linear distribution and has
a peak flow of approximately 15,000 cfs. Figureh®ws the results for the 6-hour

simplified typell-24 hour distribution and has aagédlow of approximately 16,500 cfs.

Discussion

A discussion of the results from the long term datians and optimizations produced by
HEC-HMS SMA method would be pointless becauserf@mation used to produce
those results is erroneous. However, the tutocia@ated from those trial runs will
provide a useful tool for the students in ITES(toduce more accurate long term

simulations of the watershed once correct inforamtian be obtained.

The MOD Clark method is only as accurate as thatidata. The average precipitation
data contained data points for each day of thelation and was unrepresentative true
precipitation behavior over the course of two maenth a continuous two month storm
were to occur, the models using average precipitatalues would be accurate.
However, this is not realistic. For this reasom,also created models using actual
precipitation data containing multiple storm eveshising our two-month simulation

period.



The MOD Clark method used with SCS Curve Numberutations is best suited for
single storm events. This is because the SCS QNuwaber method uses initial
abstraction in consideration of losses. This mélaatsfor long-term simulations, the
initial abstraction is only considered during tistfstorm event. Once the initial
abstraction is satisfied, it is satisfied for timtilee simulation period, even if dry periods
occur during the simulation. Although the modetsated using actual precipitation data
contained more representative input, initial alustoa assumptions over exaggerate the
peak flows. If the initial abstraction was conseteat the beginning of each storm
throughout the simulation, the peak flows showfigures 8 and 9 would likely be
lower. Even though each of the MOD Clark models itmweakness, it provides a

ballpark estimate of peak flows for the watershed.

Collaboration

As we began the project early on in the semestestruggled because we didn’t have a
clear understanding of the purpose of our proj&t.were still communicating back and
forth about what was feasible and what wasn’t atiogrto the information that was
obtainable. As it became more apparent that sortteeatequired information would be
long in coming, we were able to decide what wasarable for us to accomplish in the
given time period. Our counterparts in Mexico weeey diligent in responding to our
guestions and excited about what we were ableing bo Mexico. This was helpful in
expediting the decision process regarding the sobfiee project. It would have been

helpful for us to have a meeting with our interaatil group at the beginning of the



project by allowing us to talk face to face aboltaivwas expected of each side of the

project.

Once we were actually in Mexico and had the chameeork with our counterparts,
because of our frequent communication, we were tablork quickly and effectively.
The students from ITESO were able to follow thetad that we had created and
adapted to the new software quickly. Because df W felt that our efforts in this
project were effective. Also, throughout the weekwere able to get to know the
students from ITESO and establish friendshipswuhitast beyond the project itself.

Friendship is an important component to a successflaborative experience.

Conclusion

In spite of the initial vagueness of the projedihat beginning of the semester, we were
able to give the students from ITESO somethingwhthiaid them in producing long

term models for watersheds. After creating sevaratessful simulations of our own, we
were able to use that experience to produce tlgdoaour counterparts in Mexico.
These tutorials will prove invaluable in the conta progression of this and other long

term projects.

In addition to helpful tutorials, we are now aldeato provide the ITESO students with
a working Mod Clark simulation with results whichiivallow them to compare output
with the SMA model. Although the MOD Clark methosing SCS Curve Number

assumptions is less accurate than a SMA modebfag-term simulations, the output



generated is a useful measuring stick for futurefiucalculations for the ElI Cajon

watershed.
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APPENDIX

(all other files and data concerning this projeat be found in the “Team Cuenca Cajon”
folder in the “cemexico” groups folder for the 20§ttidy abroad class and on a CD-
ROM)



Figure 1. Delineated watershed created in WMS.
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Error! Reference source not found.

THE FOLLOWING IS A STEP BY STEP TUTORIAL TO CREATE A WATERSHED IN
WMS AND PREPARE IT FOR USE IN HMS:

1.1 Useful Button Icons in WMS

Q - View Previous
@4 -- Frame

" __ Select feature point/node

-- Drainage Module
-- Hydrological Module
-- Create Outlet Point

P 0o f®

-- Zoom

1.2 Reading the DEM/Delineating the Watershed

1. Download the appropriate Digital Elevations Mod@&Ms) from the
internet.

Note: When you download a DEM from online, thriéesfwill be
downloaded: a file type “.bil", “.blw”, and “.hdr"It is important that these
three file have the same name. WMS has a hardranmgnizing the given

names so it will be useful rename each file.

-~

Open 2
Lack jn: [ = MDE ~| « ® cF E-
= E l-@ CuencaCajonda,hdr ﬁ CuencaCajoniis
< % ;
|_.J [ Cuencatajont . bil g CuencaCajons.bi Iﬂ CuencaCajoniwe
My Recent | Cuencatajond bl gCuencaCa]unS Bl [E1 CuencaCajonvz
Documents ]

= ‘_'I' CuencaCajont, hdr g‘| CuencaCajons.hdr ;ﬂ CuencaCajoniw'z
B j CuencaCajonz. bil j CuencaCajons, bil _j CuencaCajoniwe
ﬂ CuencaCajonz, blw @ CuencaCajoné. bl i CuencaCajonis
Desktop '_ﬂ Cuenca_ajonz.hdr j CuencaCajoné,hdr g CuencaCajoniw's
. g CuencaZajon3. bil @ CuencaCajonba, bil g CuencaCajonihs
j)l-g j CuencaCajond.blw '_,ﬁl CuencaCajonta, bl .ﬁl CuencaCajonw'z
: |2-2 g CuencaCajond. hdr ,j CuencaCajonta, hdr g CuencaCajoniis
C§234E-|85 _ﬁ Cuencaajon4. bil @ CuencaCajon?.bil %9 Cuencatajoniils
- [ cuencaCajond, blw g CuencaCajon?, bl 'ﬁ CuencaCajoniwe
‘:J ﬁCuencaCa]an‘t hdr ﬂCuencaCa]Dn? hdr [E] Cuencacajoniz
My M ;ti:urk j CuencaCajonda.bil ﬁl CuencaCajonWatershedz bsn ﬁl CuencaCajonin'z
Places j Cuencaajonda.blw {ﬂ CuencaCajonatershedz2 Fac g CuencaCajonin's
File name: |"I:uencal:ai0n1 il "CuencaCajond. bl "Cumj Open |

Files of type: |1l Files %] | Cancel




2. Open the DEMs into WMS. To do this:

2.1.Click File > Openg

2.2.0pen the DEM with file type “.hdr”
NOTE: If you have one than one DEM to open, cliok Add button in
thelmporting NED BIL Filedialog box.

2.3.Click OK.

2.4.When asked if you want to convert coordinateskcHES.

2.5.1n theCoordinate Conversiodialog, select the following parameters on
the left Convert From.).side: Change the Horizontal system to
Geographic NAD 83

2.6.Change vertical units tmeters.

2.7.Click the Edit project coordinate systetaggle box. Select the following
parameters on the right (Convert To...) side:

2.8.Change the Horizontal systemWd M NAD 83.

2.9. Change the Horizontal units toeters.

2.10.Make sure you have the corréeTM Zone.

2.11.Change the vertical units toeters.

2.12.Click OK.

3. Compute TOPAZ Flow data. To do this:
3.1. Make sure the drainage coverage is active in thggrmanager.

3.2.Change to the Drainage Modu,@I

3.3.Click DEM - Compute TOPAZ Flow Data...

3.4.Click OK on theTOPAZ Run Optiondialog.

3.5.Change Basin Area and Distances to desired units

3.6.Click OK onUnitsdialog.

3.7.Click close when TOPAZ is finished (this may takiew minutes)

4. Define Outlet: To do this:

4.1.Click the create outlet point buttc o

4.2.Click on the DEM where you want the outlet (theleubeeds to be on a
stream created by TOPAZ)

S @R Y @EE @ AU e Zatc e
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5. Delineate Basin: To do this:
5.1.Click DEM - Delineate Basins Wizard
5.2.Click OK
5.3.Change Basin Area and Distances to
desired units
5.4.Click OK

YOU HAVE NOW SUCCESSFULLY DELINEATED A WATERSHED
AND ARE READY TO PREPARE IT FOR USE IN HMS.




THE FOLLOWING IS A TUTORIAL FOR PREPARING THE WATERSHED FOR
ANALYSIS IN HMS AND FOR RUNNING THE ANALYSIS IN HMS:

1.3 Single Basin Analysis

The first simulation will be defined for a singlasin. You will need to enter the global,
or Job Control parameters as well as basin andartgyical data.

1. Setting up the Job Control:

Most of the parameters required for a HEC-HMS medeldefined for basins,
outlets, and reaches. However, there are somedtjlparameters that control the
overall simulation and are not specific to any basireach in the model. These
parameters are defined in the WMS interface usieglob Control dialog.

1.1. Switch to theHydrologic Modelingmodule"uu'lg

1.2. HEC-1 should be the default model, so change tfeuttenodel to HEC-HMS
by selecting it from the drop down list of modedsifid in the Edit Window

1.3. SelectHEC-HMS | Job Control
1.4. EnterA desired namén the Name: field
1.5. In the Description: field you can enter your name

By default the simulation is set to run for 24 hostarting from today’s date at
15 minute intervals. You can choose the duratimwhiatervals for which the
simulation runs.

1.6. Select the appropriate hours

1.7. Change the Time interval to the desired interval

1.8. Select the Basin Options tab

1.9. EnterA desired namén the Name: field (same name chosen in the pusviab)
1.10.Set the Basin Model Units to the desired units

Setting the computation units DOES NOT cause atitg gonversion to take
place. You are simply telling HEC-1 what units yaysut parameters are in
and expect results of computation to be in therddsinits. If you specify
Metric then you must ensure that input units ar&imésq. kilometers, mm for
rain, meters/kilometers for length) and resultd é in metric (cms).

1.11.Select theM eteor ological Optionstab

1.12.EnterA desired namén the Name: field (same name chosen in theipuewab)
1.13.Toggle on “Include evapotranspiration method ineoetlogical model”

1.14. SelectOK



1.4

Setting up the Basin Data Parameters

In the first simulation you will treat the entireatershed as a single basin.

1.
2.

Select theSelect Basinool ¥

Double-click on the brown basin icon labeled 1B.uble-clicking on a basin or
outlet icon always brings up the parameter editalod for the current model (in
this case HEC-HMS)

Notice that the area has been calculated.

4. Change the name to match the name you gave the deasier

Enter a desired description in the description box.

Displaying and Showing options allows you to sely tiose variables for which
you wish to enter data. For example in this caggling on thd_oss Rate
Methodallows you to pick which method you want to. Yiben toggle the
display for the different parameters associatet wigiven methodology from the
show column.

The HMS-Properties window is versatile in thatlibas you to see properties for
all of selected basins, junctions, reaches, regsr\etc.

6. Toggle on the Display of theoss Rate Methodption

7. Toggle theSMAfrom the Show column in the Display options window

8. SMA parameters are defined using SMA units in WMR create a new SMA

unit, select the “Define” button under “Define SMXit”.

In the Land Use Mapping dialog, turn OFF “SCS CN&id turn ON “SMA
Unit” in the Display parametersection.

10. Select “Add landuse ID to list”.
11.Enter the correct values for each parameter belowthe SMA unit you have

added:

SMA Unit Name:

SMA Canopy Storage Capacity:

SMA Surface Storage Capacity:

SMA Surface Soil Infiltration Max Rate:
SMA Sail Profile Storage Capacity:

SMA Soail Profile Tension Zone Capacity:
SMA Sail Profile Percolation Max Rate:
SMA Groundwater 1 Storage Capacity:
SMA Groundwater 1 Percolation Max Rate:
SMA Groundwater 1 Storage Coefficient:
SMA Groundwater 2 Storage Capacity:
SMA Groundwater 2 Percolation Max Rate:
SMA Groundwater 2 Storage Coefficient:

12. Select theApply button.



13.Enter the correct values for each parameter bebovthe SMA method:

SMA Unit:

% Impervious:

% of Canopy Capacity:

% of Surface Capacity:

% of Soil Capacity:

% of Groundwater 1 Capacity:
% of Groundwater 2 Capacity:

14. In the Display optionssection of the HMS Properties dialog, turn on the

Transformbox on and then turn th@lark box on. Turn on th8ase Flowbox
and turn orLinear Reservoir

15.1n thePropertiesportion of theHMS Propertiedialog set thdransform Method

to Clark. Set théBaseflow Methodb Linear Reservoir

16. Enter the correct values for each parameter baibaovtheHMS Propertieglialog:

Time of Concentration:

Storage Coefficient:

Groundwater 1 Storage Coefficient:
Groundwater 1 Number of Reservoirs:
Groundwater 2 Storage Coefficient:
Groundwater 2 Number of Reservoirs:

17.SelectOK on theHMS Propertiesdialog.

You now have all of the basin parameters to rumng-term analysis. You will need to
go to the HEC-HMS program to finish entering metdogic data and to run and
calibrate your HMS simulation.

1.5

Exporting Simulation to HEC-HMS

To run your HMS project, you will need to exporéthata you have defined in WMS to

HMS.
1.
2.

o 0 bk~ w

This section will guide you through the prsg®f doing this.
SelectHEC-HMS | Save HMS File...

Enter a desired name for the name for the HMS fitge the directory you are
saving the file to, and select Save.

Start up the HEC-HMS program. Perform the follogvadommands in HEC-HMS
SelectFile | Open...

Browse to the directory containing the HMS projgati saved from WMS.

Open the HMS project you saved from WMS



1.6 Entering Precipitation data into HEC-HMS

To run a long-term hydrologic analysis in HEC-HEMecipitation data needs to be inputted.
This section will guide you through the processlang this.

1. Click Components> Time-Series Data Manager

Click New...

Give a name and a description to the new gage.
Click Create

Close the Time-Series Data Manager dialogue box
Expand the Time-Series Data tree

Expand the Precipitation Gages tree

Expand the gage tree
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Click the corresponding file under your gage
10. Under the Time Series Gage tab input the correw thterval
11. Under the Time tab, input the correct time duration

12. Under the Table tab, input the correct precipitatiata

1.7 Entering Evapotranspiration data into HEC-HMS

To run a long-term hydrologic analysis in HEC-HEMapotranspiration data needs to be
inputted. This section will guide you through fhrecess of doing this.
1. Expand theMeteorological Models tree

2. Click on your watershed name

3. Under theMeteorological Modetab choosé onthly Average in the Evapotranspiration
drop down menu.

4. Expand the tree that has your watershed name timeliereteor ological M odels
tree.
Click onMonthly Average
Under the Evapotranspiration tab, input the coreegpotranspiration rates andpan

coefficients.

1.8 Running the HEC-HMS Simulation

Now that you have exported your model and defirma yneteorologic model, you can
run the HEC-HMS simulation. To do this, perforne following steps:




1.9
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Expand théBasin Models tree and click on your basin name. This will adlgou
to view your watershed.

Click Compute - Create Simulation Run

Click Next>

Click Next>

Click Next>

Click Finish

Click Compute - Select Run and then select the correct run
Click Compute - Compute Run

Click Close with computing reaches 100%

Viewing Results in HEC-HMS

This section will show you how to view results iE€&8-HMS

1.
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Click on theResults tab

Expand theésSimulation Runstree

Choose the Run you want to see

Click on the name of your watershed
Now choose the results you want to view.

YOU HAVE NOW SUCCESSFULLY RUN A LONG TERM SIMULATION IN HEDC-
HMS AND VIEWED THE RESULTS.

©



Error! Reference source not
found.OPTIMIZATION TUTORIAL

NOTE: To oPTIMIZE IN HEC-HMS, DISCHARGE DATA WILL BE NEEDED.

1.10 Setting up a Discharge Gage

STEP 1. Open HEC-HMS 3.1.0

STEP 2: Open the HEC-HMS file saved from WMS

STEP 3: ClickComponents > Time-Series Data M anager

STEP 4: ChoosBischarge Gagesinder theData Type drop down menu

STEP 5: ClickNew...

STEP 6: Give the new gage a name

STEP 7: ClickCreate

STEP 8: Close the Time-Series Data Manager dialdgux

STEP 9: Expand thE&ime-Serie®ata tree

STEP 10: Expand thRischarge Gage®ata tree

STEP 11: Expand the Gage 2 Data tree

STEP 12: Choose the gage listed under Gage 2

STEP 13: Under th&ime Windowab, enter the correct starting and ending datds a
time. NOTE: The starting dates and times must m#te dates and time
entered for the simulation

STEP 14: Under th€abletab, enter the correct discharge data with urita’s

STEP 15: Expand thgasin Modelgree (if it wasn’t already)

STEP 16: Expand th&MS Watershetiee (if it wasn't already)

STEP 17: Select your basin

STEP 18: Under th®ptionstab, select your discharge gage undeiQhserved flow
drop down menu

STEP 19: ClickCompute - Create Simulation Run

STEP 20: Click Next > three times

STEP 21: Click Finish

STEP 22: Under thEomputetab, right click on the Run you just created alitkc
Compute

STEP 23: At this point, you can check the restithe computed run by looking under
theResultgab



1.11 Optimization

STEP 1: ClickCompute - Create Optimization Trial

STEP 2: Click Next

STEP 3: Choose the correct run and click Next

STEP 4: Click Finish

STEP 5: Under th€omputeab, expand th®ptimization Trialdree

STEP 6: Expand the Trial tree

STEP 7: Right click on the trial you just creatadl clickAdd Paramete(repeat this

step until you have as many parameters as needed)
STEP 8: Click on Parameter 1
STEP 9: Under the Parameter 1 tab, choose your bader the element drop down
menu.

STEP 10: Under the Parameter 1 tab, choose tlaengéer you want to optimize under
the Parameter drop down menu

STEP 11: Under the Parameter 1 tab, choose “NdeéuthelLockeddrop down menu,
and choose appropriate values for liligal Value, Minimum andMaximum

STEP 12: Repeat Steps 8-11 for all the paramatktsd

STEP 13: Right click on the trial and click Comgut

1.12 Results

STEP 1: Click th&Resultgdab

STEP 2: Expand th®ptimization Trialstree

STEP 3: Expand thérial 1 tree

STEP 4: Click orOptimized Parametert® view the new and optimized values



Emails to and from our Counterparts in Mexico:

On 2/6/07 Adam Birdsall <adam_birdsall@yahoo.conwrote:
Hola,

We understand that the Cuenca Cajon needs to beletbdVe were wondering what flows you wanted us
to find/calculate for the model, where the exitidor the watershed is located, and what sometroug
boundaries for the watershed are.

We only have a basic understanding of the promdly(a paragraph), and we'd like to know more alitout

Tenemos algunos preguntas para ustedes conceraigrteyecto de la Cuenca Cajon. Primero,
quisieramos saber si ustedes sepan cuales dejos e necesita calcular para el modelo de laceuen
Segundo, necesitamos los coordenadas geografidasildsembocadura de la cuenca. Tambien,
quisieramos obtener algunos limites de la cuencapadelarla.

Solo tenemos una idea basica del proyecto (ungaramas) y nos gustaria averiguar mas lo que iseequ
cumplir con este proyecto. Gracias por la ayuda.

Adam Birdsall
Thomas Lloyd
Kyle Sanford

On 2/6/07 Hugo De Alba fwugo.dealba@gmail.comwrote:
Hello Adam, Thomas and Kyle

Mafiana recibirdn un documento explicativo hechol@g®estudiantes
con informacion basica y ubicacion geografica debalse El
Cajon.

Estamos preparando la informacién necesaria panertar WMS.
Estamos conviertiendo los usos y tipo de sueloutjliza INEGI
(Instituto nacional de estadistica, geografia ermftica) al USGS
land use an land cover codes. También les enviarémsacddigos de
las cartas de INEGI y donde pueden descargar laelo® digitales de
elevacion cada 30 metros.

En cuanto a sus dudas sobre el caudal, se utilizaséddatos de una



estacion hidrométrica ubicada en la Yesca, todaetasitamos
procesar los datos, pero en cuanto estén listlos smviaremos.

Saludos,

Hugo

Tomorrow you should recieve a document made bgtidentes
explaining the basic information of El Cajon lakedalso its
geographic location.

We are preparing necessary information to use WMSare converting
INEGI's land use an land cover codes into the US@Gf&s. Also we will
send you an url where you can download INEGI's 8emDEMSs.
Regarding your questions about the flow, we wié data from the
hydrolmetric station located in La Yesca, but we still processing

the data, so as soon as we have it ready we'llisémgou.

Best regards,

Hugo

On 2/16/07 Adam Birdsall <adam_birdsall@yahoo.cenwrote:
Hugo:

Hemos recibido informacion para empezar nuestroetoodero hay una diferencia entre lo que

hemos modelado y la foto que ustedes nos han env@eremos averiguar si es una diferencia valisia o
la foto que nos enviaron es incorrecto. La difesierigue vemos esta en la parte del sur-este diadtcen

la foto suya. Hay una estructra alla? No sabentdemos incluido una foto de nuestro modelo de la
cuanca que muestra el area de la cual tenemosdarma.

Tambien queremos averiguar cuando nos van a dogiaiatos de precipitacion (la cantidad de la 8uyi
la frequencia que llueva), la locacion exacta ddefsembocadura de la cuenca (coordinados geogrgfico
la locacion de estructuras por el rio, el uso déelaa adentro de la cuenca, el tipo de suelaeuénca, y
datos de infiltracion y evaporacion. Esta informacés lo que se requiere para criar un modelo de la
cuenca a largo plazo. Gracias por su ayuda.

We have received quite a bit of information fronuythat has allowed us to begin modeling the wagstsh
However, we have noticed a distinct difference leemvthe picture of teh watershed that you senhds a
the resulting watershed delineated in our model e wondering if this was a legitimate differenoe

if the picture you sent us was wrong. Is thergacstre (like a dam or something) that we don'tino



about along the river? We have attached a pictUogiowatershed model which shows the area in
guestion.

Also, we still need to get some more informaticaniryou. We need to know the precipitation datatlier
watershed (such as daily and hourly amounts asasedhe frequency of the events). We also woull ik
know the exact location of the outlet of the wate (geographic coordinates), the land use, sod,ty
infiltration rate, and evaporation rate. This imf@tion is what is required for a long-term modethaf
watershed. Thanks for your help in obtaining thi®imation.

Adam Birdsall
Thomas Lloyd
Kyle Sanford

On 2/16/07Hugo De Alba $ugo.dealba@gmail.comwrote:

Hello Adam, first of all, yes there will be anothdam in that spot
that you mentioned, it will be called La Yescaoht have here the
exact geographic coordenates for the outlet ofvdershed here, but
i will tell to students to send it to you as soarpassible and La
Yesca's too.

We're trying to get the precipitation data, buiising much longer
than we expected, but i think we will get them sabnot we can
work provisionally with INEGI's hyetographs, budan't like them
because they are in 1:1,000,000 scale.

Students made two shapefiles of USGS Land use @uksoil type,
these will serve you well in the model. | sent thenyou through
yousendit.com

Best regards,

Hugo

On 3/9/07 Adam Birdsall <adam_birdsall@yahoo.comwrote:
Hugo y los demas,

Hemos cumplido con un modelo a largo plazo, peraaglelo contiene datos incorrectos. Entonces,
podemos empezar a modelar la cuenca Cajon cuatetessnos envian la informacion que ya hemos
pedido. Para recordarles, necesitamos datos demlgglio de evaporacion para cada mes que quieren
modelar; datos diarios de precipitacion (o cualgfieguencia que quisieran modelar); capacidadés de



tierra, pabellon, agua subterranea; tambien a fhajo del rio y tarifas de filtracion. Sabemos qata
informacion puede ser dificil a obtener, pero $edes pudieran por lo menos adivinar numeros [=os e
parametros, nos ayudaria mucho.

Tambien, nuestro profesor quiere que presentergos lday cosas que ustedes quieren que presentemos
gue les ayudaria mas? Dinos si hay. Gracias!

We have successfully completed a long term modtie@fCajon watershed, but the model contains
incorrect information. We can start modeling the¢esshed once you send us the information that we ha
requested. To remind you, we need monthly averBigesssaporation; daily values for precipitation (or
whatever other frequency that you want to modeaipacities of soil, canopy, and groundwater; algo th
base flow of the river and percolation and fitloatrates. We know that this information can beialiff to
obtain, but if you could at least have a generaidf these values, that would help us a lot.

Also, our professor wants us to give a presentatiomething for you in Mexico. Are there things that
would like us to present that would be helpful yjou? Let us know if there are. Thanks!

Adam Birdsall

On 3/9/07 Hugo De Alba fwugo.dealba@gmail.comwrote:
Adam,

First of all, i'm sorry we haven't got the precipibn data yet, but i got Tepic's daily mean valioes
precipitation which is the nearest mayor city tadajon, | guess because of the lack of data weusan
them. | also got the monthly evaporation values,$a graph, i could'nt get a table, i hope tHatis.

I don't know what you mean with capacities of thi, she shapefile that i sent you didn't work® ifor
getting the infiltration rate? | send you some tékiope that will be useful.

Neither, i don't know what you mean for canopy @ikin)

Regarding the presentation, if it's possible wikel to see the procedure you made to get the nioaetler
for us to learn how to make one of our one.

If you have another question please don't heditesk.

We look forward to see you guys in Guadalajara!

Hugo

Antes que nada, siento mucho no tener los datpsedépitacion todavia, pero consegui los datos phmn
de precipitacién diaria de Tepic que es la ciudagoirtante mas cercana a El Cajén, supongo que a por

falta de los datos de la zona se podran utiliz@sé3 ambién consegui los valores mensuales de
evaporacion, aunque solo pude conseguir una gr&sgeero que sirva.



No entendi a que te refieres con capacidades dig, w0 te sirvié el shapefile de suelo, ¢lo deacaad
de suelo es para obtener la tasa de inflitraci@mando un texto que encontré, espero te sea Util.
Tampoco entendi a que te refieres con pabellén.

Sobre la presentacion, me gustaria si es posiblel yeocediento que hicieron para obtener el nogala
nosotros poder aprender a hacer uno nosotros.

Si tienes mas dudas por favor preguntame.
Esperamos verlos muy pronto aqui en Guadalajara,

Hugo

On 3/12/07 Adam Birdsall <adam_birdsall@yahoo.cenwrote:
Hugo,

The soil storage is how much water the soil cad beffore becoming saturated. Its units are in iache
canopy storage capacity is similar in that it is #@mount of water that the vegetation (plants)hzdd, also
measured in inches. | hope this answers your aquresti

La capacidad del suelo refiere a cuanto se puedderssr en el suelo sin llegar a ser lleno. Lasaded de
esta capacidad son en pulgadas. La capacidad d#gmabs similar. Esa capacidad refiere a la cadtite
agua que la vegetacion puede sostener, tambiemgieles son pulgadas. Ojala que esto contest& a su
preguntas.

Adam

On 3/12/07Hugo De Alba $ugo.dealba@gmail.comwrote:

Adam,

| get it, it's for the initial abstraction.

Soil capacities are in the document i've just gent in graphs so i hope they're useful.
But i'm looking for the canopy storage.

| send you the original shapefiles with land usé aegetation, and soil types, maybe you can geitlit
the type of vegetation.



Ya entendi, es para la abstraccion inicial.

Las capacidades del suelo vienen en una grafieh@cumento que te acabo de mandar, espero te sean
utiles.

Estoy buscando las @anopy
Te mando los shapefiles originales de uso de suedmetacion y el de tipo de suelos. Tal vez puedes
encontrar la capacidad por el tipo de vegetacion.

Saludos,

Hugo

On 3/27/07Hugo De Alba $ugo.dealba@gmail.comwrote:
Hello Jim, Joshua, Adam, Kyle and Thomas

Espero que hayan disfrutado su estancia en Méxing se habran dado cuenta, en mi pais tenemos
todavia mucho trabajo por hacer para erradicantmgza y cuidar el medio ambiente, aunque no largre
este trabajo en conjunto y su visita es un gran pasa mejorar esta situacion.

Espero que se encuentren muy bien de regreso éredteompafiia de sus familias y amigos, quiero
decirles que tenerlos aqui en Guadalajara, fuexperiencia muy agradable, interesante y sobrerago
enriquecerdora. Ha sido todo un placer trabajarabomnos de Estados Unidos y creo que se gané mucho
mas que un simple modelo hidrolégico, espero quepita cada afio y poder formar una unién de
fraternidad entre ITESO y BYU. Seguimos en contggéma terminar este proyecto y quedo a sus odernes
para cualquier cosa que se les ofrezca.

Si alguna vez regresan a Guadalajara no dudenneéactarme, siempre seran bienvenidos en mi casa.
Un abrazo,

Hugo




