FY15 NM WRRI Research Progress Report Form
1. Project Title: New Mexico statewide water assessment: Comparison of operational
precipitation and evapotranspiration products for statewide water assessment.
2. Investigators (names, university/agency): Jan M.H. Hendrickx, New Mexico Tech and
Thomas Schmugge, New Mexico State University. Other Researchers: Dan Cadol, New
Mexico Tech and Ken Peterson, NM Water Resources Research Institute.
3. Brief description of project, research objectives, and impacts on New Mexico (provide
performance measures and outcomes): The economic vitality of New Mexico depends on
its water availability, but no one knows exactly where, when, and how much water is
available in the state. Precipitation and evapotranspiration are the major components of a
water balance equation. We have identified five precipitation and three evapotranspiration
products, currently available over New Mexico. The research objectives for this project are:
1. We will compare and contrast the each of these products spatially and statistically
(Phase 1).
2. We will validate the products against reliable measurements: precipitation products
against precipitation gauges and experimental ranges and evapotranspiration against
METRIC model ET maps (Phase 2).
3. We will validate two chosen products for assessment of reference ET to be used to fill
in null values in existing ET products (Phase 3).
4. We will produce statewide precipitation and evapotranspiration products for New
Mexico with a quality assessment and a plan for how to improve these products at the
proper spatial and temporal scales (Phase 4).
4. Brief description of methodology: Each research objective will be completed per phase:


Phase 1: Obtain and compile all data and base literature for each product model.
Display all data across each year available for the entire state. Produce tabular
itemizations for basic statistical analysis for the entire state, for each year, for each
model. Produce comparison graphs, histograms, and spatial displays for each model.



Phase 2: Obtain and compile all data and base literature for each validation model or
dataset. Produce correlation scatter plots that compare each validation product with
each precipitation and evapotranspiration product. Establish one or two precipitation
and evapotranspiration products to focus on as key products and require less model
manipulation for further verification.



Phase 3: Validate two existing methods for assessment of the reference ET for the
New Mexico environment. One is a remote sensing method, the other consists of
calculating the reference ET from NLDAS (North American Land Data Assimilation
Systems) data following the standard method of the American Society of Civil
Engineers. The reference ET is needed for calculation of the reference ETr fraction
(ETrF) that is needed to fill the missing data in the existing ET products. The ETrF is
a steady variable that allows reliable interpolation of ET values where missing data
occur.



Phase 4: Compile all precipitation and evapotranspiration data into a geodatabase and
set of map documents at a spatial and temporal scale that will allow them to be
combined with other water balance component data. Provide all pertinent metadata.

5. Brief description of results to date and work remaining: We have completed phase 2
(verification and validation) for the precipitation component and have concluded that PRISM
is the most accurate model for our state. We still have to compile all of the results and
organize them for display. We are in the process of ordering daily and monthly PRISM
datasets for the years spanning 1984 to 2014.
We are in the process of verifying six NM Ameriflux Eddy Covariance ET flux towers for
use in verification and validation of the ET models for the state. We are in contact with the PI
(Marcy Litvak) of the project that collected the data to make sure that we are getting accurate
results from compilation. These towers also have precipitation values for their immediate
area that we will use as another validation element for the precipitation models.
We have had requests for our model datasets so that they can be used to calculate statewide
recharge. The request has started with PRISM and SSEB data because they have performed
well and don’t have null values. Unfortunately, we don’t have monthly or daily data for these
datasets yet. We have attempted to retrieve at least monthly SSEB datasets from the USGS
website, but they are in NetCDF format and we have had issues extracting the data from the
file.
6. Student participation - List all students participating in the project, their classification
level (undergraduate, master’s, Ph.D., post doc) and their field of study (degree major):
Steve Walker, Master of Applied Geography; Ian Hewitt, Master of Water Science and
Management; Reid Brown, Master of Hydrology.
7. Provide special recognition awards or notable achievements as a result of the research.
Include publications in progress (all published work supported wholly or in part of NM
WRRI must bear an acknowledgment of support):


Tom Schmugge presented “Comparison of Statewide Estimates of Precipitation &
Evapotranspiration” at the 59th Annual NM Water Conference, November 17-18 in
Santa Fe. Steve Walker (Comparison of Precipitation and Evapotranspiration
Products for NM Statewide Water Assessment), Ian Hewitt (A Comparison of
Precipitation Models for a Statewide Water Assessment of New Mexico), and Ken
Peterson (A Dynamic Statewide Water Budget for New Mexico) presented posters at
this conference.



Tom Schmugge is presenting at the 2014 Fall meeting of the American Geophysical
Union (AGU) December 15-19 in San Francisco.

8. Include references as needed (limit to one additional page):
9. Provide a few sentences on progress toward uploading data to a common/standardized
platform, if applicable: We are working to obtain approval to construct a server that will
become a central repository for data collected for this and all research leading to the
calculation of a statewide water assessment for New Mexico. Temporarily, we have been
using https://nmepscor-owncloud.unm.edu/index.php to organize and disseminate research
data amongst our colleagues and our vendors.

10. Provide two PP slides that provide summary information on your project appropriate
for viewing by state legislators:

Data from Dave Thatcher USDA / ARS JER (built by Ian Hewitt, NMWRRI).

Data from Litvak, Bawazir, and Templeton (built by Steve Walker, NMWRRI).

