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Agricultural Science Contributions

American Agriculture’s
Accomplishments:

16% el the $9 thllien gress
domestic preduct

8% 0l U.S, expoiits In 2006
17% o employment

< 2% U.S. Woerkiorce on farms
100% ofi the CltiZzeEns are Users
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Agricultural Science Contributions

Researnrch has enabled increased
production through:

| Genetics and plant breeding.
S Agricultuialimechanization.

@&\ Efficient use of fertilizers,
agirechemicalsiand water.

lfrigation and drainage
technolegies.

Use off antibietics

Aguaculture




Agricultural Science Contributions

Research has also helped
producers address:

¥

Natural resouirce stewardship.
Changing maiket conditions.
New: technolegy Intreductions.

Major agricultural concernsi(i.e.
diseases, pests, invasive
species, etc.)




Agricultural Science:
Challenges and Oppoertunities

Challenges Ahead:

- World Feod, feed, fiber production.
7 .ﬁi@?f“on Bio-based energy production;
[ RE L Water availability, drought,

N Effergy and water guiality-

< gConsumption = EATE guality’ andiregulations.
o Production in a chianging
climate.

1900 1950 2000 2050 2100 Addressing food safety and
Year :
security.



Agricultural Science:
Challenges and Oppoertunities

Challenges Alead:

Decision making Is norlonger limited to
Single-factor effects.

Complex preblems require holistic selutions.

Multifitnctional assessiment of agrcultuiral
Eecosystems

Problem-selving requires a systems
approach.

Need! to loek across disciplines and natienal
pregram boundaries for partnerships.




Soill and Water Assessment Tools
SWAT

International Partners
10 countries helping to Improve the model SWAT
35 countries are currently using the model (((

SWAT was the tool chesen te
guantiiy thie envirenmental
PENENLS Off conServaten
practices at natienal and
Watershed scales for the
Consenvatieon Effects
Assessment Project (CEAP)

ARS Is committed te enhancing
SWAT and making It available to
its partners through collaboerative
efforts
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K Models: RUSLE2, WEPP, ARS-Biophysical
Economic Effects Optimization Model

Indices: P, WQ, Wildlife \ e
Maps: Sensitive Areas USDA-CEAP
Data: Stewards Databhase Implementation’ & Evaluation

Objectives

» Accurate accounting of
environmental services.

» Eull’'End Solution for
watershed eptimization.




Conservation Effects Assessment
Project (CEAP)

Quianitifiy. Environmentall Benefits of Conservation; Practices

Estimate the henefits ofi current consenvation
Practices.

Estimate the need for future conservation
practices.

Simulate alternative options for Implementing
cConservation; programs on croplands and
fangelands.
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Conservation Effects Assessment
Project

Plant residue management and structural conservation practices
curently in Use:

Reduice sediment loss by 58%, from 3 te 1.3
tons/ac/yr.

Reduce phespherous loss by 43%, from 3.5 to) 2
Bs/ac/yir.

Reduce nitrogen loss; by 25%, firemi 25 16 19 |bs/ac/yr.
Reduce pesticide loss by 19%, firem 18'te 15 gir/halyr.
Reduce wind erosion on vulnerable lands by 28%.
Increase solll organic carben by 25%, 195 ls/ac/yr.

CEAPas ldentified 129 million acres in need of
comnsenvation practices for consistent environmental
penefits/ protection.

This Is 43% of cultivated croplands in U.S.
7/11/2007 10



Models Can Address Agricultural
Systems Questions

What: are thie conseguences of climate change on
agricultural production’?

Whiat would e the effect of regional drovght on
agriculttire and ecosystemi Services?

IHow: can naturali resource guality, e hest
managed while achieving production goals?
Whiat are adaptationand mitigation: approaches
[0 agricultural production 21t Century 2



Challenges/Opportunities

Viodels Must: Realistically
lepresent naturall precesses
ana complexity:

Biolegical
Physical
Bilochemical
ECOnomiIc

Other constraimits




Challenges/Opportunities

Models Must: Be able to AN
handle scales across ML
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Challenges/Opportunities

Models Must: Be rigoerousiy: validated to ensuire
confidence il thelr results and maimtain
creaibility.
ACross ecological regions
AL a variety: off management
Sy stems

At scales frem within-field
te regienal, national
and/or glebal




Challenges/Opportunities

Models Must: Be able to eperate

USing real-woerld elnsenvations: that
alie Noet - research gqualicy~:

Standard weather data
Soll survey maps
Routine user-collecied samples

Observations collected by
volunteers

VMiodels must also be able to
accommodate ebservations from
national/glebal netwoerks



Challenges/Opportunities

Models Must: Preduce results
that' can be applied to a variety ™ ==
of needs specified by the user |

community.

a i
_______

Agricultural
Producers &
Consultants

I e
Research Community

R Government

Action
Agencies

Strat'egic Decision
Makers



Challenges/Opportunities

Models Must: Be developed

Pased on common standards

and protecels for ease of use:
Custom documentation
Software with GUI
Multiple output forms

Web data exchange
protocols




Water Supply Eerecasting at the
National Water and Climate Center
(NWCC)

Objective

Previde more accurate, physical process-hased, streamifiow
florecasts using the Precipitation Runoififf Medeling System
(PRMS)fior agricultural water management in; the western Us;:

Viethod

Implement the PRMS model and its ceampornents in the Object
Modeling System (OMS) Integrated with: climate data and
streamiliew: data.

Leverage and Depliey: OMS tools for Medel Calibration,
Ensemble Streamilow: Prediction;, Visualization, and Analysis
N an automated and operational envirenment at the NWCC

Previde ani extensible, flexible moedeling framework and an
open envirenment fer collaborative medel develepment and
operation.



Simulation Medeling Needs

To meet the National Goall of assessing “ Clean and
Abundant Water,” by providing:

Peak fleow forecasts

Dates, fer critical thiresheld (lew/aigh)
Exceedances

More freguent hydrograph ferecastsat critical
times during the melt and grewing Seasen

Seasonal extended streamilow fiorecasts that
Incerpoerate shont and medium-range climate
fiorecasts

Long-term (decadal) streamilow forecasts that
Incorporate climate change scenarios for natural
resource planning

Scenaries for natural reseurce planning



Partnerships are Essential
for Success

Soils Hydrology Topography Climate Land Use

L —

Partnershnips: aie essential te Improve:
Obsenvatienal capanilites
Modelingl capanilities
Suppert users’ Inguiries




We value and welcome greater
partnerships in develepment and
applications off SWA'
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Natural Resources are the foundatien of life— a basic
fequirement for agrculiural, econemical , industral and

societall developments.



Agricultural Science: a key to food
energy security and natural resources

0 W= e vined

stewardship in 215 Century.
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