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DEPARTMENT OF AGRICULTURE (USDA) WEATHER PRO-
GRAMS

The Nation’s food and fiber products are a critical resource not only to the domestic 
and international economic situation but also to national security and even foreign 
policy. Weather is the most important factor influencing the Nation’s variability in crop 
yields and related production. The United States Department of Agriculture (USDA) 
monitors global weather and agricultural developments through the Joint Agricultural 
Weather Facility (JAWF). The JAWF provides critical information to decision-makers 
formulating crop production forecasts, programs that provide natural disaster assis-
tance to U.S. farmers and ranchers, emergency relief programs, and trade policy. USDA operates special-
ized weather observing networks such as SNOTEL, SCAN, and RAWS that provide vital data and infor-
mation used to forecast seasonal water supplies in the West, to support national conservation programs, 
and to monitor the health of the Nation’s forests. USDA conducts supporting research that focuses on 
understanding the interactions of weather and climate with plants, animals, forests, and forest ecological 
systems.  

METEOROLOGICAL PROGRAMS
 Numerous agencies within the USDA require 
a range of high quality weather and climatological 
data to carry out their missions. Among these di-
verse applications, which require accurate, timely, 
and comprehensive data, are crop monitoring and 
weather impact assessment, agricultural yield and 
productivity modeling, natural resource conservation 
planning, forest fire potential monitoring, irrigation 
scheduling, water supply information, reinsurance 
and compliance programs, crop disaster assistance 
and emergency relief programs, integrated pest 
management, crop yield modeling, and agricultural 
research studies. USDA weather- and climate-relat-
ed activities to support these and other applications 
are discussed below.  

OFFICE OF THE CHIEF ECONOMIST/WORLD 
AGRICULTURAL OUTLOOK BOARD
 The primary objectives of the World Agri-
cultural Outlook Board (WAOB), which is located 
within the Office of the Chief Economist (OCE), are 
consistency, objectivity, and reliability of outlook and 
situation-related material, including weather informa-
tion developed within the USDA. It coordinates all 
weather and climate information and monitoring ac-
tivities within the USDA. The WAOB also manages 
the JAWF, which serves as the USDA focal point 
for weather and climate information and agricultural 

weather impact assessments around the world.  
 JAWF, which was created in 1978 as an op-
erational unit, is jointly managed by the USDA/OCE/
WAOB and the Climate Prediction Center (CPC) 
of the National Centers for Environmental Predic-
tion within the National Oceanic and Atmospheric 
Administration (NOAA) National Weather Service 
(NWS). The primary mission of the JAWF is to rou-
tinely collect global weather data and agricultural in-
formation needed to assess the impact of growing-
season weather conditions on crops and livestock 
production prospects. JAWF meteorologists work 
as a team, monitoring global weather conditions and 
crop development on a daily basis to prepare real-
time agricultural assessments (Figure 3 – USDA 

Figure 3-USDA-1.  Office of the Chief Economist Web Site
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– 1). These assessments keep USDA commod-
ity analysts, the OCE, the Secretary of Agriculture, 
and other agency leaders informed about worldwide 
weather-related developments and their effects on 
crops and livestock.
 In addition to providing routine assessments, 
USDA agricultural meteorologists at JAWF are fre-
quently requested to prepare special assessments 
when adverse or anomalous weather conditions 
(e.g., droughts, heat waves, freezes, floods, and 
hurricanes) are observed in major crop-producing 
regions. Many of these special assessments are pre-
pared using a geographic information system (GIS) 
to overlay agricultural and weather data; an example 
of such a product is shown in Figure 3 – USDA – 
2. In this example, NOAA National Hurricane Center 
and Mexican crop data were combined to illustrate 
the track and intensity of Hurricane Dean relative 
to Mexican sugarcane areas. When integrated with 
economic analyses and information, these routine 
and special crop-weather assessments and analy-
ses provide critical information to decision-makers 
formulating crop production forecasts, trade policy, 
and disaster relief. They also help identify potential 
agricultural markets for U.S. products around the 
world. Inputs from JAWF are integrated into USDA’s 
monthly foreign crop production estimates. Weekly 
briefings on global weather and crop development 
are provided to USDA top staff.  
 JAWF serves as the USDA focal point for 
weather data received from the Global Observing 
System, a worldwide network of nearly 8,000 mete-
orological reporting stations managed by the World 
Meteorological Organization (WMO). The WMO 
data are stored and maintained at JAWF in a sophis-
ticated data warehouse that utilizes advanced data-
base technology to make the data readily accessible 
to JAWF and other USDA agencies for a number of 
agricultural applications. JAWF agricultural meteo-
rologists merge these weather data with climatologi-
cal analyses and global agronomic data to determine 
the weather’s impact on crop development and yield 
potential. A major source of domestic weather and 
climate data often used in special operational crop 
and weather analyses for the United States is the 
NWS Cooperative Observer Network of over 3,500 
daily reporting stations.
 JAWF’s flagship publication is the Weekly 

Weather and Crop Bulletin (WWCB), which is 
jointly produced by WAOB, the USDA National Ag-
ricultural Statistics Service (NASS), and the CPC. 
First published in 1872 as the Weekly Weather 
Chronicle, this publication has evolved over the past 
136 years to become a vital source of information 
on weather, climate, and agricultural development 
worldwide. The publication is a shining example of 
how two major departments (USDA and DOC) with-
in the Federal Government can cooperate, combin-
ing meteorology and agriculture to provide a service 
that benefits the economic well being of the Nation. 
The WWCB highlights weekly meteorological and 
agricultural development on a national and interna-
tional scale, providing written summaries of weath-
er and climate conditions affecting agriculture, as 
well as detailed maps and tables of agrometeoro-
logical information appropriate for the season (Fig-
ure 3-USDA-3). The WWCB also provides timely 
weather and crop information between the monthly 
Crop Production and World Agricultural Supply and 
Demand Estimates reports, issued by USDA/NASS 
and WAOB, respectively. The WWCB is available 
in electronic form from the OCE web site at http://
www.usda.gov/oce/weather/index.htm.
 Knowledge of historical climate data and ag-
ricultural production patterns in agricultural regions 
around the world is critical in JAWF’s assessments 
of weather’s impact on crop yields. In September 
1994, JAWF first published the Major World Crop 

Figure 3-USDA-2.  Special Agricultural Assessment-Hurricane 
Dean impacts to Mexican Sugarcane
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Areas and Climatic Profiles (Agricultural Handbook 
No.664). An electronic version of the handbook 
was developed to provide periodic updates to the 
printed version as additional data become available. 
The updates to this seminal reference still provide 
the frame-work for assessing the weather’s impact 
on world crop production by providing information 
on climate and crop data for key producing regions 
and countries. Coverage includes major agricultur-
al regions and crops; among the latter are coarse 
grains, winter and spring wheat, rice, major oilseeds, 
sugar, and cotton. World maps show the normal de-
velopmental stage of regional crops by month. The 
electronic version is available from the OCE web site 
at http://www.usda.gov/oce/weather/pubs/Other/
MWCACP/index.htm.  
 Drought is one of the most costly natural di-
sasters affecting the United States. In the summer of 
1999, a monitoring tool known as the U.S. Drought 
Monitor (USDM) was developed to help assess 
drought conditions in the United States. Produced 
weekly, the USDM is a synthesis of multiple indi-
ces and impacts depicted on a map and in narrative 
form. It is a collaborative effort of Federal and aca-
demic partners, including the University of Nebraska-
Lincoln National Drought Mitigation Center, JAWF, 
NOAA/NWS/CPC, and NOAA’s National Climatic 
Data Center. Approximately ten lead authors rotate 
the responsibility of preparing the weekly issue. The 
National Drought Mitigation Center hosts the USDM 
on its Web site at http://www.drought.unl.edu/dm/
monitor.html. The USDM is released each Thursday 
at 8:30 a.m. Eastern time. Because the USDM is pre-
pared in a GIS, it can be overlaid on agricultural data 
to create products that quantify the spatial extent 
of drought affecting various agricultural commodi-
ties (Fig-ure 3-USDA-4). These agricultural weather 
products, along with the USDM, serve as the main 
source of information for briefing USDA’s Drought 
Task Force on U.S. drought conditions. 
 The North American Drought Monitor (NADM) 
is a cooperative effort of drought experts in Canada, 
Mexico, and the United States to monitor drought 
across the continent. It was initiated at a workshop 
in April 2002 and is part of a larger effort to improve 
monitoring of North American climate extremes. Is-
sued monthly since March 2003, the NADM is based 
on the end-of-month USDM analysis and input from 

scientists in Canada and Mexico. Major participants 
in the NADM program include the entities involved 
with the production of the USDM, Agriculture and 
Agrifood Canada, the Meteorological Service of 
Canada, and the National Meteorological Service of 
Mexico. The NADM Web site is: http://www.ncdc.
noaa.gov/oa/climate/monitoring/drought/nadm/in-
dex.html.
     The National Integrated Drought Information Sys-
tem (NIDIS) Act of 2006 (Public Law 109-430) was 
signed by the President in 2006. One of the goals of 
NIDIS, which is led by NOAA, is to build upon exist-
ing drought monitoring tools and experiences, such 
as the USDM, to develop an early warning system 
that aids in preparing for and mitigating the effects 
of drought. The recommendations for such an early 
warning system were outlined in a 2004 report from 

Figure 3-USDA-3.  Weekly Weather and Crop Bulletin.
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the Western Governors’ Association (WGA) en-
titled Creating a Drought Early Warning System for 
the 21st Century: The National Integrated Drought 
Information System. A NIDIS program implementa-
tion team drawn from Federal and state agencies, 
academia, and the private sector developed the 
NIDIS implementation plan, which was released 
in June 2007. This document describes the NIDIS 
implementation strategy and governance struc-
ture. OCE is one of several USDA agencies with a 
lead role in developing NIDIS, working closely with 
NOAA and the WGA over the years to address the 
specific needs of the agricultural community. One 
of the early NIDIS deliverables is the Drought Portal 
(http://www.drought.gov), which serves as the Gov-
ernment’s multi-agency drought interface.
 USDA’s Chief Meteorologist is currently 
serving on the Management Group of the World 
Meteorological Organization’s (WMO) Commission 
for Agricultural Meteorology (CAgM). He contin-
ues to lead an effort to enhance the flow of more 
accurate and timely global agricultural weather in-
formation through an ongoing project, the World 

AgroMeteorological Information Service (WAMIS). 
WAMIS is a dedicated Internet web server (http://
www.wamis.org) that hosts agrometeorological bul-
letins and advisories issued by WMO members for 
the global agricultural community. It also provides 
training modules to aid WMO members in improv-
ing their agrometeorological products. Currently, 32 
member services contribute advisories and bulletins 
to the WAMIS web server. The Chief Meteorologist 
also serves as CAgM’s focal point to WMO’s Natu-
ral Disaster Prevention and Mitigation Program. 
 In October 1998, the JAWF opened a field 
office in Stoneville, Mississippi, co-located with the 
Mississippi State Delta Research and Extension 
Center (DREC) and USDA’s Agricultural Research 
Service (ARS) Mid-South Area Jamie Whitten Delta 
States Research Center. This OCE/JAWF field of-
fice was established to build an agricultural weather 
network aimed at linking agricultural weather data 
collection networks already in existence but not part 
of the current NOAA/NWS basic reporting network. 
In partnership with USDA’s Natural Resources Con-
servation Service (NRCS), Soil Climate Analysis 

Figure 3-USDA-4.  Monthly Update of US Beef Cow Areas Experiencing Drought
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Network (SCAN) sites were installed in the Missis-
sippi Delta to enhance the regional network.

FOREST SERVICE

Research
 Air pollution effects (primarily nitrogen depo-
sition and ozone) remain a serious threat to forest 
health in some parts of the United States. Forest 
Service Research (FSR) is documenting long-term 
effects of air pollution on forests of the Sierra Ne-
vada, Colorado, the Northeast, and southwestern 
Wyoming. Atmospheric deposition of nitrogen and 
sulfur has been studied for many years in eastern 
forest watersheds, and a recent study has demon-
strated that increased nitrogen deposition can af-
fect water quality and ecosystem function in western 
forests as well. In cooperation with the European 
Union (EU) International Co-operative Programme 
on Assessment and Monitoring of Air Pollution Ef-
fects on Forests and National Forest Systems, FSR 
has been developing a comprehensive approach to 
critical loads in selected forest ecosystems across 
the United States, to learn more about potential na-
tionwide impacts. FSR is also working closely with 
universities to develop measures for critical levels of 
ozone on public lands. During 2006, FSR Southern 
Research Station developed the first critical loads 
map for the entire United States, an important prod-
uct that will be published after peer review is com-
plete. During 2007, $459K was invested in equip-
ment to establish Level II plots on 20 Forest Service 
Experimental Forest Range and Watershed sites for 
monitoring critical load in accordance with the pro-
tocol established by the EU international cooperative 
program. 
 Smoke from forest fires and other biomass 
burning is a growing issue as use of prescribed fire 
in ecosystem management increases. Among the 
concerns are exposure of fire fighters and citizens to 
forest fire smoke, changes in visibility and haze, and 
smoke contributions to regional and local air pollu-
tion. FSR is the world leader in developing emissions 
factors from fires and modeling emissions disper-
sion. It has conducted research on impacts of smoke 
on human health, relationships between on-site me-
teorology and smoke dispersion, consequences of 
smoke to visibility in Clean Air Act Class I Areas, 

and the potential of smoke to exacerbate ozone epi-
sodes. FSR has provided basic research to support 
states’ air regulatory programs and the U.S. Environ-
mental Protection Agency’s (EPA) development of 
air quality standards. Through five consortia for ad-
vanced atmospheric modeling, real-time smoke and 
fire weather research products are supplied to fire 
and air quality managers continuously. These prod-
ucts include forward predictions of impacts out to 
72 hours in the future. 

Forest Service Weather Program
 The Forest Service weather program works 
with the USDA Drought Commission. It provides key 
liaison with the Satellite Telemetry Interagency Work-
ing Group (STIWG) on satellite services and with the 
NWS, U.S. Department of Interior (USDI), and Na-
tional Wildfire Coordinating Group (NWCG) on the 
delivery of fire weather forecasting. These activities 
are critical to the safety and effectiveness of wildland 
fire fighting, for flash flood warnings, and for water 
supply forecasts. The weather program oversees the 
standards for approximately 850 remote automated 
weather stations (RAWS) across the country. The 
RAWS network provides the observational basis for 
assessing local fire danger, prepositioning fire fight-
ing resources, and conducting prescribed fire opera-
tions to mitigate wildfire risk and preserve ecosys-
tem health. Program costs include contracts for the 
delivery of this information to the agency personnel, 
fire weather forecasters, and state forestry agencies 
that use the data in real-time for critical decisions.

Wildland Fire Management
 This program uses meteorological data and 
interpretation skills to support wildland fire manage-
ment. The Forest Service State and Private Forestry, 
Fire and Aviation Management program operates a 
network of approximately 850 RAWS, of the total 
2200 RAWS nationwide. The RAWS network pro-
vides real-time information to the Weather Informa-
tion Management System (WIMS), which is used by 
wildland fire management agencies across the coun-
try.
 The wildland fire program works closely with 
the STIWG and its associated Technical Working 
Group; NWS; USDI agencies including the Bureau 
of Land Management, Fish and Wildlife Service 
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(FWS), Bureau of Indian Affairs, and National Park 
Service; State fire protection agencies; and NWCG 
on the delivery of fire weather data and forecasting. 
It oversees the standards for the nationwide RAWS 
network and manages the Interagency RAWS Web-
site (http://www.fs.fed.us/raws). The costs include 
maintenance support contracts, maintenance train-
ing sessions, and contracts for delivery of informa-
tion to the Federal and state agency personnel, fire 
weather forecasters, and foresters who need timely 
data for critical decisions.
 The Forest Service weather program works 
with the National Predictive Services Group at the 
National Interagency Fire Center (NIFC) in Boise, 
Idaho, to provide technical support and oversight to 
10 Geographic Coordination Centers. It also works 
closely with Forest Service R&D staff in oversee-
ing the five Fire Consortia for Advanced Modeling 
of Meteorology and Smoke (FCAMMS) locations. 
The FCAMMS effort, in cooperation with NOAA and 
EPA, provides valuable fire weather, smoke forecast-
ing, and air quality information to fire and air quality 
programs. The FCAMMS and Predictive Services 
Group provide critical information for planning wild-
land fire activities and for operational decision-mak-
ing during fire events. 

NATURAL RESOURCES CONSERVATION SER-
VICE (NRCS)

Snow Survey and Water Supply Forecasting-Moni-
toring
  Snowmelt provides approximately 80 per-
cent of the stream flow in the West. The NRCS, in 
partnership with other Federal and state agencies, 
operates the Snow Survey and Water Supply Fore-
casting Program (SS&WSF) in 12 Western states 
and Alaska. To accurately forecast seasonal water 
supplies, the SS&WSF collects critical snow and 
climate data from high elevation snowpacks in the 
mountainous West. The data collection system in-
cludes 1,200 manual snow courses and 750 auto-
mated SNOTEL (SNOwpack TELemetry) monitoring 
stations throughout the Western States and Alaska. 
These data, along with information from 756 stream 
gages, 328 major reservoirs, and 3,200 climatologi-
cal observation stations are merged into a hydro-
climatic database that is used to produce real-time 

watershed analyses and water supply forecasts. 
Monitoring is conducted in partnership with Federal, 
state, and local agencies, power companies, irriga-
tion districts, and the Provincial Government of Brit-
ish Columbia.  This information is the basis for water 
management decisions under international treaties 
with Canada and Mexico.
 The SNOTEL network plays an important role 
by providing near real-time remote hydrometeoro-
logical data required to evaluate snowpacks, poten-
tial in-stream water supplies, and drought risk. The 
SNOTEL network can provide hourly precipitation, 
temperature, and snowpack depletion information 
that significantly improves flood stage forecasts and 
the monitoring of other life-threatening snow-related 
events. Approximately 25 percent of the SNOTEL 
sites collect soil moisture and soil temperature mea-
surements. These measurements enable the NRCS 
and partners to make more accurate stream flow 
forecasts and mitigate flood and drought impacts. 
All SNOTEL data are transmitted hourly to the NWS 
to assist in forecasting flood events. SNOTEL infor-
mation enables emergency management agencies 
to effectively mitigate drought and flood risks. An 
added benefit during the late spring and summer is 
the availability of hourly climate data, which are used 
to monitor and assess forest health and wildfire po-
tential.
 Additionally, the SS&WSF supports research 
to improve monitoring technology, data reliability, 
data quality, water supply forecasting, and water re-
source modeling.

Water Supply Forecasts
 Monthly water supply forecasts are produced 
from January through June in partnership with the 
NWS. These forecasts: (1) help irrigators make the 
most effective use of limited water supplies for ag-
ricultural production needs; (2) assist the Federal 
government in administering international water trea-
ties with Canada and Mexico; (3) assist state gov-
ernments in managing intrastate streams and inter-
state water compacts; (4) assist municipalities in 
planning the early management of anticipated water 
supplies and drought mitigation; (5) support opera-
tional decisions on reservoir release, to satisfy mul-
tiple use demands including hydropower generation; 
(6) aid in mitigating flood damages in levied areas 
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and downstream from reservoirs; and (7) support 
fish and wildlife management activities associated 
with species protection legislation.
 During a typical forecast season, the SS&WSF 
issues over 11,000 seasonal water supply forecasts 
for 750 locations in 12 western states. The water 
supply forecasts are coordinated and peer-reviewed 
by a number of Federal agencies and cooperators to 
ensure the highest quality and accuracy. Major co-
operators include the NWS, Bureau of Reclamation, 
U.S. Army Corps of Engineers, Bonneville Power 
Authority, state and local agencies, power utilities, 
irrigation districts, Tribal Nations, the Provincial Gov-
ernment of British Columbia, the Yukon Territory, 
and Mexico. The primary users of this information in-
clude agricultural, municipal, industrial, hydropower, 
and recreation managers. Federal legislation related 
to endangered species protection has placed in-
creased emphasis on timely and accurate forecasts.
 The National Water and Climate Center 
(NWCC) web site (http://www.wcc.nrcs.usda.gov) 
provides snow data, analyses, GIS maps, and fore-
casts to approximately 80,000 users.  The web site 
logged over 22 million user accesses to data re-
ports and products during the water year 2007.The 
NWCC recently implemented a Daily Water Supply 
Guidance Forecast product for 138 western basins, 
available at http://www.wcc.nrcs.usda.gov/wsf/
daily_forecasts.html. The procedure for this product 
uses SNOTEL snowpack and precipitation data to 
calibrate and generate an updated water supply vol-
ume forecast every day. It provides water managers 
with intra-month water supply forecast trend analysis 
between the coordinated monthly water supply fore-
casts.  

Drought Assessment
 The SS&WSF provides a variety of climate 
and water supply products that are used to assess 
drought conditions in the Western States. These 
products include SNOTEL snowpack and precipita-
tion analyses for the mountains, water supply fore-
casts, and State Surface Water Supply Indexes 
(SWSI). These products are critical to the produc-
tion of the weekly interagency Drought Monitor, a 
web-based report. A cooperative, nationwide net-
work of approximately 150 Soil Climate Analysis 

Network (SCAN) sites in 39 states monitors soil 
temperatures and soil moisture to support national 
drought monitoring, production agriculture, and cli-
mate change research.

Climate Information
 NRCS provides climate data and products 
that directly support agriculture and conservation 
activities nationwide through the NWCC webpage 
and the Agricultural Applied Climate Information 
System (AgACIS), which is accessible through 
the NRCS Electronic Field Office Technical Guide 
webpage. The AgACIS is an Internet-based climate 
data delivery system developed in partnership with 
the six NOAA Regional Climate Centers. It provides 
the NRCS field offices, other USDA agencies and 
offices, and other partners with Internet access to 
thousands of climate datasets collected by scores 
of Federal, state, and county networks. Digital maps 
of monthly and annual precipitation and temperature 
for the United States are available from the NWCC 
webpage. NRCS’s long-range planning is supported 
by the Generation of Weather Elements for Multiple 
Applications Model (GEM), which has been used 
to generate future climate data sets for more than 
250 locations nationwide. GEM is being integrated 
with several NRCS environmental models, as well as 
being used for the NRCS Conservation Effects As-
sessment Program. Also available from the NWCC 
webpage are monthly precipitation averages and 
growing season length information, which is required 
for wetlands analysis, for more than 6,000 locations 
in the United States, Guam, and Puerto Rico. Wind 
roses, which are useful for agricultural and natural 
resource planning, are available on the NWCC web-
page for 237 NWS stations in the United States, 
Guam, and Puerto Rico. A wind rose gives a suc-
cinct but informative view of how wind speed and 
direction are typically distributed at a particular loca-
tion.
       
AGRICULTURAL RESEARCH SERVICE
 Variable weather patterns associated with 
global climate change are affecting natural resource 
systems needed for agricultural production and wa-
tershed ecosystem services. The increasing impor-
tance of these effects is creating a need for new 
knowledge, which in turn requires weather and cli-
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mate-related observation, prediction, and adaptation 
technologies. ARS weather and climate research 
activities focus on how short- and long-term weather 
patterns affect crop and animal production; hydro-
logic processes; the availability of water from wa-
tersheds; the environmental and economic sustain-
ability of food, feed, fiber and bioenergy production; 
and ecosystem services such as clean air and wa-
ter. The research is conducted to provide risk man-
agement tools and reliable decision-making criteria 
to producers, land managers, and policy-makers. 
ARS scientists are developing algorithms and deci-
sion support systems with the NRCS, NASA, and 
NOAA to improve prediction of snowpack distribu-
tion and timing of snowmelt and water availability in 
the Western United States. The ARS experimental 
watershed program actively participates in the NWS 
effort to modernize the Cooperative Observer Net-
work so that the information needs of agriculture are 
addressed by this national surface observation net-
work. ARS works with scientists at NOAA, NASA, 
JAWF, and in the academic community to improve 
observation, prediction, and impact assessments of 
drought across the United States. ARS is leading 
development of new technology to mitigate the im-
pact of drought via more efficient water management 
strategies and the use of non-potable water (gray 
water) to augment irrigation water supplies during 
times of drought. 
 Another research goal is to identify and collect 
the information needed to develop best-management 
practices for reduction of soil loss and sedimenta-
tion and to predict flooding occurrence. Synthesis 
and integration of seasonal weather forecasts, infor-
mation on extended climate departures from normal, 
the occurrence of extreme weather events, and agro-
ecosystems response to weather and climate varia-
tions are being integrated into planning and manage-
ment tools readily usable by agricultural producers. 
This research is also conducted in collaboration with 
NOAA, NASA, and academic scientists. ARS is de-
veloping a combined wind and water erosion model 
for nationwide conservation management practice 
planning. This model incorporates a wind erosion 
model recently transferred to NRCS.
 ARS scientists conduct research to under-
stand the processes of air pollution emissions from 
agricultural systems and the effects of air quality 

upon agriculture. ARS scientists are working with 
agricultural producers, industry, EPA, NASA, NOAA, 
NRCS, the Forest Service, and academic scientists 
to develop and test control measures to reduce gas 
emissions, including greenhouse gases, from a vari-
ety of agricultural enterprises.

COOPERATIVE STATE RESEARCH, EDUCATION 
AND EXTENSION SERVICE
 Funding for the Cooperative State Research, 
Education and Extension Service (CSREES) sup-
ports research projects that collect, process, and uti-
lize long-term weather and climate data to provide a 
base of information for the projection and prediction 
of climatic trends related to environmental impacts 
of human activities, soils, crops and domestic ani-
mals on agro-ecosystems, forests, and rangelands. 
Broader areas of study involve climate dynamics, 
carbon and water cycling, and the role these fac-
tors play in global change. Studies on the impact of 
changes in UV and ozone levels also fit in this cat-
egory of research.
 Historical climate changes are related to 
trends visible from present data-gathering studies, 
enabling prediction of future crop production and 
irrigation needs. CSREES supports studies on the 
impact of climate and weather on food and fiber pro-
duction and on natural resource protection. These 
studies relate to forest plant growth, rangeland pro-
ductivity, cropping system selection, livestock pro-
duction practices, and natural resource manage-
ment. Human impact on climate systems is also well 
represented in studies of both micro- and macro-cli-
matic change. These studies investigate the climatic 
effects on air quality, water quality, and point/non-
point pollution related to agricultural practices and 
forest and urban development. Studies on the ef-
fects of climate variation on nutrient cycling and car-
bon sequestration and emission are supported with 
CSREES funds. Other supported research quanti-
fies the impact of climate change on the incidence 
and severity of plant and animal diseases and pests, 
invasive species, and biodiversity. 
 The CSREES National Research Initiative 
(NRI) has funded projects on a variety of weather 
and climate research in collaboration with other Fed-
eral agencies. The current focused research areas 
of NRI’s Global and Climate Change Program are 
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carbon cycling, land use dynamics, and invasive 
species. Other NRI areas of weather and climate 
research range from fundamental plant drought-
tolerance studies to using meteorological data to 
forecast market performance. CSREES funding in 
the FY 2009 President’s Budget for weather and cli-

mate studies is expected to be reduced from FY 
2008, due to proposed decreases in the Hatch 
Act, McIntire-Stennis, Evans-Allen, and Animal 
Health formula programs and decreases in Special 
Research Grants and Federal Administration proj-
ects.
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