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Calendar No. 556 
116TH CONGRESS REPORT " ! SENATE 2d Session 116–269 

FLOOD LEVEL OBSERVATION, OPERATIONS, AND 
DECISION SUPPORT ACT 

SEPTEMBER 24, 2020.—Ordered to be printed 

Mr. WICKER, from the Committee on Commerce, Science, and 
Transportation, submitted the following 

R E P O R T 

[To accompany S. 4462] 

The Committee on Commerce, Science, and Transportation, to 
which was referred the bill (S. 4462) to establish a national inte-
grated flood information system within the National Oceanic and 
Atmospheric Administration, and for other purposes, having consid-
ered the same, reports favorably thereon with an amendment (in 
the nature of a substitute) and recommends that the bill (as 
amended) do pass. 

PURPOSE OF THE BILL 

The bill would authorize the National Oceanic and Atmospheric 
Administration (NOAA) to establish a national integrated flood in-
formation system and improve the coordination and communication 
of flood events by the National Weather Service (NWS) through 
site-specific designation of warning coordination hydrologists and 
an assessment of NOAA’s system for issuing flash flood watches 
and warnings. This bill would also improve tornado warning and 
hurricane forecasting programs in order to reduce loss of life, in-
jury, and damage to the economy. 
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BACKGROUND AND NEEDS 

RECENT FLOODING IMPACTS 

Flooding is the most common and widespread of all weather-re-
lated natural disasters in the United States.1 Flooding can occur 
during heavy rains, coastal storm surges, fast snow melt, and when 
dams or levees break, making it a coast-to-coast issue. Over the 
last 25 years, 99 percent of U.S. counties have been impacted by 
a flooding event.2 It is currently ranked as the fourth most costly 
weather disaster event in the United States, resulting in expected 
annual economic losses of over $25 billion.3 If the recent trends of 
increasing frequency and severity of severe weather events and sea 
level rise continue, flood events will also become more likely.4 

In 2019, there were three billion-dollar weather disasters from 
flooding.5 These three flooding events spanned over 7 months along 
the Mississippi, Missouri, and Arkansas rivers, impacting approxi-
mately 14 million people and more than 17 States.6 The Midwest 
States and some Southern States—Mississippi and Louisiana— 
were the most affected by the 2019 flooding events, with over 11 
States seeking Federal disaster funds for more than 400 counties.7 
The flooding started in March when an extratropical cyclonic low- 
pressure area underwent rapid intensification (commonly referred 
to as a ‘‘bomb cyclone’’ 8) and dropped large amounts of snow and 
rain in a short period across the middle section of the United 
States.9 This resulted in the inundation of millions of acres of agri-
culture and widespread damage to roads, bridges, levees, and dams 
across South Dakota, Nebraska, and Iowa, becoming one of the 
costliest U.S. inland flooding events on record ($10.8 billion).10 11 
The second flood event occurred from mid-May through June along 
the Arkansas River, causing an estimated $3 billion in damages to 
homes, agriculture, transportation infrastructure, and levees in 
eastern Oklahoma and western Arkansas.12 The third flooding 
event was along the Mississippi River and spanned from mid- 
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March to late-September, significantly impacting Midwest and 
Southern States’ agriculture, transportation infrastructure, levees, 
and dams and costing an estimated $6.2 billion.13 

Agriculture was one of the industries most affected by the 2019 
flood events. In August 2019, the U.S. Department of Agriculture 
(USDA) Farm Service Agency reported that farmers were unable to 
plant 19.3 million acres in crops that year, with six States unable 
to plant on over 1 million acres,14 making 2019 the year with the 
most unplanted acres since the USDA began reporting those fig-
ures in 2007. As of November 2019, the USDA has paid out a 
record $4.24 billion to farmers for acres they were unable to 
plant.15 

Transportation infrastructure was another area significantly im-
pacted by the floodwaters, which submerged roads and washed 
pavement away. For example, Nebraska went days without pass-
able routes, with over 27 bridges damaged and over 3,300 miles of 
road closures, costing more than $200 million in damages.16 These 
impacts to transportation infrastructure were also felt across Mid-
west and Southern States, crippling relief efforts and stopping the 
flow of other goods and services. 

The historic high flooding also led the Army Corps of Engineers 
to open spillways to prevent damage to dams and to protect life 
and property, which resulted in unintended consequences to the 
Gulf Coast States’ marine fisheries. Floodwaters from the Mis-
sissippi River Basin flowed downstream, where the Army Corps of 
Engineers opened the gates of the Bonnet Carré spillway twice in 
the same year for the first time since the spillway was constructed 
in 1928.17 The freshwater influx into the Mississippi Sound re-
sulted in the deaths of almost all oysters in several areas.18 Addi-
tionally, the influx of water carried excess nutrient runoff and bac-
teria, promoting the formation of harmful algal blooms (HABs). 
HABs release biotoxins that can harm people, fish, shellfish, ma-
rine mammals, and birds.19 After algal blooms, such as HABs, die 
and decompose, the decomposition process uses up the available ox-
ygen in the water, leading to the formation of a hypoxic dead 
zone.20 The influx of freshwater and formation of HABs and dead 
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zones resulted in over $500 million in damages for marine fisheries 
for three Gulf Coast States: Alabama, Louisiana, and Mississippi.21 

This year, significant flooding has continued to impact Midwest 
and Southern States. In February, heavy rain resulted in flooding 
across Southern States and near-record flooding in Mississippi and 
Tennessee, impacting hundreds of people’s homes.22 In April, nu-
merous severe storms and flooding swept through 10 Midwest and 
Southern States, killing at least 30 people and knocking out elec-
tricity for approximately 750,000 people.23 In May, historic flooding 
in Michigan destroyed two dams, damaging homes and property 
and forcing more than 10,000 people to evacuate.24 While flooding 
has not been as severe or prolonged this year as flooding in 2019, 
the effects have been exacerbated by the coronavirus pandemic, 
creating significant social and economic hardships. 

Flood events have also impacted other regions. For example, in 
Washington, the costs of flooding are the greatest as compared to 
all other natural disasters.25 The sources of flooding differ region-
ally: in western Washington, it’s generally significant rain events, 
while in eastern Washington and the Cascades, spring snowmelt is 
the primary cause.26 For this reason, the FLOODS Act contains 
provisions for a broad national integrated system that also ac-
counts for regional variation in the kinds of flood events that are 
most prevalent. 

IMPORTANCE OF MONITORING AND FORECASTING FLOODING 

In 2015, NOAA established the National Water Center to better 
understand and predict flooding events and inform water manage-
ment decisions. Central to the National Water Center’s tools is the 
National Water Model (NWM). The NWM simulates and forecasts 
how water moves throughout the Nation’s rivers and streams. The 
model generates hourly forecasts for the entire river network, in-
cluding high-resolution forecasts of soil moisture, surface runoff, 
snow water equivalent, and other parameters. The NWM is a cor-
nerstone of the new NOAA Water Initiative and the National 
Water Center, providing more closely integrated water predictive 
capabilities to promote resilience to water risks.27 

Products like these, hosted at the National Water Center, help 
communities and industries make better-informed decisions about 
water management and how to prepare and respond to extreme 
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water events.28 The NWM is providing impact-based decision sup-
port services nationwide by providing ‘‘street level’’ water informa-
tion and guidance, as well as serving as the foundation for addi-
tional private sector water services. The NWM also improves 
NOAA’s ability to meet the needs of its stakeholders (e.g., emer-
gency managers, reservoir operators, floodplain managers, farmers, 
etc.) with more accurate, detailed, frequent and expanded water in-
formation.29 

Additionally, NOAA produces precipitation frequency estimates 
that are used by Federal, State, and local agencies to produce flood 
maps and develop regulations related to infrastructure design and 
planning activities to minimize flood risks.30 These values are re-
ported in a Precipitation-Frequency Atlas, commonly referred to as 
Atlas 14, and help define point-based rainfall amounts for 1-, 5-, 
10-, and 100-year rainfall events. The Atlas is made up of 12 vol-
umes, representing different geographic regions across the United 
States and affiliated territories.31 In NOAA’s most recent volume 
update (volume 11), it showed that values previously classified as 
100-year events in Houston were now 25-year events.32 Currently, 
funding for NOAA Atlas 14 work comes entirely from external 
sources, requiring NOAA to solicit funding from partner and cus-
tomer Federal and State agencies for each volume.33 This has re-
sulted in irregular volume updates, and caused a lapse of over 50 
years in updates for five Northwestern States (Idaho, Montana, Or-
egon, Washington, and Wyoming).34 In 2018, the Subcommittee of 
Hydrology listed Atlas 14 as one of three extreme storm products 
needed to help the United States prepare for extreme weather 
events, recommending that the program receive a secure funding 
source, improve methodology to evaluate precipitation frequency, 
and be updated every 10 years.35 

NEED TO IMPROVE TORNADO WARNING AND HURRICANE 
COMMUNICATION 

Windstorms are the largest loss-producing natural hazards in the 
United States, causing over $1 trillion in economic losses and over 
8,000 fatalities from 1980 to 2018.36 The majority of losses related 
to life and property by windstorms can be attributed to tornadoes 
and hurricanes. Between 2017 and 2019, there were 23 billion-dol-
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lar tornado and hurricane disaster events reported by the NWS, re-
sulting in 3,338 deaths and over $360 billion in damages.37 

Tornadoes remain one of the most challenging extreme-weather 
events to predict and warn against, with first-person observations 
being the primary tool for confirming tornado presence.38 On 
March 2, 2020, Nashville, Tennessee, had a tornado touch down in 
the middle of the night without warning, killing 24 people. Resi-
dents of downtown Nashville had about 6 minutes of warning be-
fore the tornado was directly overhead, while the Nashville Inter-
national Airport and locations to the west were hit without warn-
ing.39 This event further demonstrates the need to improve tornado 
forecasting. Since the 1970s, scientists have known that tornadoes 
emit acoustic radiation at audio and infrasonic (sound inaudible to 
humans) frequencies.40 Scientists at the University of Mississippi’s 
National Center for Physical Acoustics have begun using 
infrasound produced by tornadoes to detect, locate, and charac-
terize tornadoes in real time.41 Recent work has shown that detec-
tion of infrasound through low-frequency audio acoustic sensors can 
help identify directional movement, bearing, and the intensity of 
tornadoes as well as expand the distance of detection to over 50 
miles. Additional work is needed to determine if tornado signals 
are distinctive from other sources of infrasound, ensuring that fore-
casts can accurately predict tornado presence from other storm sys-
tems.42 

Hurricane forecasting has improved substantially in the last cen-
tury, largely due to weather satellites and computer models. Less 
than 100 years ago, hurricane landfall was often a surprise—leav-
ing no time for preparedness or evacuation. Today, the National 
Hurricane Center (NHC) is improving forecasting between 24 hours 
and 5 days before landfall, which can save lives, property, and bil-
lions of dollars. 

Understanding how people interpret forecasts and how that in-
terpretation can influence behavior and motivation is valuable in 
advancing the impact the weather enterprise can have on saving 
lives. Weather forecasting is inherently uncertain. Therefore, it is 
particularly important to address the communication of uncertainty 
to users, as well as the need to discuss not only predictions of 
weather variables, but also predictions of weather impacts.43 Be-
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cause of these gaps, many experts believe that social science should 
be incorporated as a primary element of the solution and not just 
considered in hindsight. 

SUMMARY OF PROVISIONS 

If enacted, S. 4462, the Flood Level Observation, Operations, and 
Decision Support Act, would do the following: 

• Establish a national integrated flood information system to re-
duce flood-related effects and costs. 

• Establish partnerships with institutions of higher education 
and Federal agencies to improve total water predictions. 

• Designate a service coordination hydrologist at each NWS 
River Forecast Center to increase impact-based decision sup-
port services at the State and local level. 

• Evaluate and improve flood watches and warnings and commu-
nication of information to support coordinated flood manage-
ment. 

• Authorize the NOAA Precipitation Frequency Atlas of the 
United States program to estimate and communicate precipita-
tion frequency in the United States. 

• Establish a committee to ensure coordination of Federal de-
partments with joint or overlapping responsibilities in water 
management. 

• Establish a hydrologic research fellowship program. 
• Identify, and support research that enables a consistent, Fed-

eral set of forward-looking, long-term meteorological informa-
tion. 

• Assess gaps in the availability of snow-related data to assess 
and predict floods and flood impacts. 

• Make flood-related data more readily available to the public. 

LEGISLATIVE HISTORY 

S. 4462, the Flood Level Observation, Operations, and Decision 
Support (FLOODS) Act, was introduced on August 6, 2020, by Sen-
ator Wicker (for himself and Senator Peters) and was referred to 
the Committee on Commerce, Science, and Transportation of the 
Senate. On September 16, 2020, the Committee met in open Execu-
tive Session and, by voice vote, ordered S. 4462 reported favorably 
with an amendment (in the nature of a substitute). 

A related bill, S. 914, was introduced on March 27, 2019, as the 
Coordinated Ocean Observations and Research Act of 2019, by Sen-
ator Wicker (for himself and Senator Cantwell) and was referred 
to the Committee on Commerce, Science, and Transportation of the 
Senate. S. 914 would establish the National Water Center, within 
the NWS, as the primary facility for hydrologic decision support 
services. On July 30, 2020, S. 914, the Coordinated Ocean Observa-
tions and Research Act of 2020, passed the Senate with an amend-
ment (in the nature of a substitute) by unanimous consent. 

In the 115th Congress, H.R. 353, the Weather Research and 
Forecasting Innovation Act of 2017,44 became law on April 18, 
2017, prioritizing weather research through improved weather 
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data, modeling, computing forecasts, and warnings for the protec-
tion of life and property. 

H.R. 244, the Consolidated Appropriations Act, 2017,45 became 
law on May 5, 2017, appropriating funds for the National Water 
Center. 

ESTIMATED COSTS 

In compliance with subsection (a)(3) of paragraph 11 of rule 
XXVI of the Standing Rules of the Senate, the Committee states 
that, in its opinion, it is necessary to dispense with the require-
ments of paragraphs (1) and (2) of that subsection in order to expe-
dite the business of the Senate. 

A formal cost estimate was not timely submitted to the Com-
mittee before the filing of this report, but the Committee notes that 
the Congressional Budget Office (CBO) provided an informal cost 
estimate by email as follows: 

REGULATORY IMPACT STATEMENT 

In accordance with paragraph 11(b) of rule XXVI of the Standing 
Rules of the Senate, the Committee provides the following evalua-
tion of the regulatory impact of the legislation, as reported: 

NUMBER OF PERSONS COVERED 

S. 4462, as reported, would not impose any new significant regu-
latory requirements, and, therefore, would not subject any individ-
uals or businesses to new significant regulations. 
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From: Robert Reese <Robert Beese@cbo oov> 

Sent: Tuesday, September 22, 2020 10:09 AM 

To: 

Cc: Su5an Willie <Sus;,o Wjllje@cbo gov> 
Subject: Re: S. 4462 Cost Estimate 

@commerce senate soV> 

- I've read through S4462 (attached). I can tell you now that the bill would not affect direct 

spending or revenues. 

It would require higher appropriation levels and I'm working with NOAA to determine how much 

that would be. However, because of how widespread the bill's effects would be (across many NOAA 

programs} that may take a few weeks. 

If you all are looking to move the bill before October and the budget committee asks for our 

estimate you can forward this email to them as my informal estimate. 

Thanks, 
Robert 

Robert Reese 
Principal Analyst 
Congressional Budget Office 

Roberr.Reese@cbo gov 



9 

ECONOMIC IMPACT 

Enactment of S. 4462 is not expected to have any significant ad-
verse impacts on the Nation’s economy. It will likely have a posi-
tive impact by increasing the efficiency of Federal flood coordina-
tion and prediction and protecting human lives and property. 

PRIVACY 

S. 4462, as reported, would not have any adverse impact on the 
privacy of individuals. 

PAPERWORK 

S. 4462, as reported, would not impose substantial paperwork 
burden on individuals or businesses. 

CONGRESSIONALLY DIRECTED SPENDING 

In compliance with paragraph 4(b) of rule XLIV of the Standing 
Rules of the Senate, the Committee provides that no provisions 
contained in the bill, as reported, meet the definition of congres-
sionally directed spending items under the rule. 

SECTION-BY-SECTION ANALYSIS 

Section. 1. Short title; table of contents. 
This section would provide that the bill may be cited as the 

‘‘Flood Level Observation, Operations, and Decision Support Act’’ or 
the ‘‘FLOODS Act’’ and would provide a table of contents. 

Section 2. Definitions. 
This section would define the terms ‘‘State’’ and ‘‘Under Sec-

retary’’. 

Section 3. National Integrated Flood Information System. 
This section would authorize the Under Secretary to establish a 

system, referred to as the ‘‘National Integrated Flood Information 
System’’ (NIFIS), to reduce flood-related effects and costs by 
leveraging existing work within NOAA and partnerships to better 
support more timely decision making. NIFIS would provide a flood 
early warning system that collects information necessary to predict 
floods and flooding impacts, coordinating and integrating inter-
agency Federal research and monitoring. NIFIS would translate 
and communicate predictions into flood forecasts and watches and 
warnings to public and private entities engaged in flood planning 
and preparedness, at the national, regional, and local levels. This 
section would also allow NIFIS to continue ongoing research and 
monitoring activities and collaborations relating to floods, develop 
private partnerships and academic cooperative partnerships, utilize 
citizen scientists to collect and integrate monitoring data, and en-
gage with and leverage existing resources within the Administra-
tion. 

Section 4. Observations and modeling for total water prediction. 
This section would require the Under Secretary to establish part-

nerships with one or more institutions of higher education and Fed-
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46 Public Law 115–25. 

eral agencies to evaluate observations that would improve total 
water prediction, prioritizing partnerships that evaluate enhancing 
in-situ observations through manned and unmanned aerial sys-
tems. This section would also direct improvements in coastal ocean-
ographic modeling and the incorporation of observations that im-
prove total water prediction. 

Section 5. Service coordination hydrologists at River Forecast Cen-
ters of the National Weather Service. 

This section would codify the existing position of service coordi-
nation hydrologist at NWS River Forecast Centers. Service coordi-
nation hydrologists would increase impact-based decision support 
services. 

Section 6. Improving National Oceanic and Atmospheric Adminis-
tration communication of future flood risks and hazardous 
flash flood events. 

This section would authorize the Under Secretary, within two 
years of enactment of this Act, to conduct and submit an assess-
ment to Congress on the NWS’s flash flood watches and warnings 
and communication of information to support coordinated flood 
management. The assessment would specifically focus on: (1) ways 
to communicate hazardous flash flood events to the public; (2) ways 
to provide actionable geographic information to watch and warning 
recipients; and (3) an evaluation of information delivery to support 
coordinated Federal and non-Federal flood preparation and re-
sponse. The assessment would be done in consultation with weath-
er and flood management related governmental, academic, not-for- 
profit and private entities, and reviewed by the National Academy 
of Sciences for scientific and technical soundness. Based on the 
evaluation, the Under Secretary shall submit recommendations to 
improve watches and warnings, including improvement of the com-
munication of the risks posed by hazardous flood events and pro-
viding actionable geographic information to the recipient of a watch 
or warning for a flash flood. This section would also define the 
terms watch and warning as products issued by the NOAA to alert 
the general public to the potential for or presence of an event and 
to inform the action to prevent loss of life and property, excluding 
technical or specialized meteorological and hydrological forecast 
products. 

Section 7. Freshwater monitoring along the coast. 
This section would require the Under Secretary to assess the 

availability of data for freshwater flooding into oceans, bays, and 
estuaries and the need for additional data to assess and predict the 
effect of flooding or freshwater discharge. The Under Secretary 
would create an inventory of those data needs and use the inven-
tory when planning for collection of additional data. 

Section 8. Tornado warning improvement. 
This section would amend the Weather Research and Forecasting 

Innovation Act of 2017,46 requiring the Under Secretary to examine 
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47 Id. 

the value of incorporating innovation observations to improve tor-
nado forecasts, predictions, and warnings. 

Section 9. Hurricane forecast improvement program. 
This section would amend the Hurricane Forecast Improvement 

Program in the Weather Research and Forecasting Innovation Act 
of 2017,47 requiring the Under Secretary to examine the value of 
incorporating innovation observations to improve hurricane fore-
casts. 

Section 10. Weather and water research and development planning. 
This section would amend NOAA’s weather research and devel-

opment plan, specifying the consideration of flood-events when 
identifying and specifying research and development activities to 
meet the operational weather mission of the NWS. 

Section 11. Forecast communication coordinators. 
This section would require the Under Secretary to provide assist-

ance to States for forecast communication coordinators to enable 
local interpretation and planning based on the information. 

Section 12. Estimates of precipitation frequency in the United 
States. 

This section would direct the NOAA Administrator to establish 
a program, referred to as the ‘‘NOAA Precipitation Frequency Atlas 
of the United States’’, to estimate and communicate precipitation 
frequency in the United States. The program would serve as the of-
ficial source of the Federal Government for estimates on precipita-
tion frequency and would better inform the public and provide in-
formation on temporal and spatial distribution of heavy precipita-
tion, analyses of seasonality in precipitation, and trends in annual 
maximum series data. The program would conduct estimates for 
the United States at least once every 10 years, publish those esti-
mates, and make them available on a publicly accessible NOAA 
website. The Administrator may partner, consult, and/or coordinate 
with Federal, State, local, Tribal, territorial government agencies, 
academic, private, and nonprofit organization. The program would 
be authorized appropriations of $3.5 million for each fiscal year 
from 2021 through 2030. 

Section 13. Interagency Coordinating Committee on Water Manage-
ment. 

This section would establish a committee, referred to as the 
‘‘Interagency Coordinating Committee on Water Management’’, to 
ensure that Federal departments and agencies that engage in 
water-related matters work together where they have joint or over-
lapping responsibilities to do the following: 

• Improve interagency coordination on water resource and data 
management. 

• Coordinate and consolidate existing water-related Federal task 
forces and groups. 

• Designate and consolidate repositories responsible for 
archiving and managing water-related infrastructure. 
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• Conduct integrated planning for Federal investments in water- 
related infrastructure. 

• Support water infrastructure workforce development. 
The Interagency Coordinating Committee on Water Management 

would be co-chaired by the Secretary of Interior and the Environ-
mental Protection Agency Administrator and would submit a report 
to Congress listing research and cross-agency research and coordi-
nation needs. 

Section 14. National Weather Service hydrologic research fellowship 
program. 

This section would direct the Director of the NWS to establish a 
hydrologic research fellowship program for individuals who are 
U.S. citizens and enrolled in a research-based graduate program 
that advances hydrologic research priorities. Selection preference 
would be given to applicants from historically Black colleges and 
universities and minority-serving institutions. Successful appli-
cants would be placed in positions within the Executive branch for 
up to 2 years and would do research on priorities deemed appro-
priate by the Under Secretary and in consultation with the United 
States Geological Survey, Federal Emergency Management Agency, 
and the Army Corps of Engineers. Individuals that successfully 
complete the program requirements shall be eligible for direct hire 
for up to 2 years. 

Section 15. Identification and support of consistent, Federal set of 
forward looking, long-term meteorological information. 

This section would direct the Under Secretary to identify, and 
support research that enables, a consistent, Federal set of forward- 
looking, long-term meteorological information that models future 
extreme weather events, other environmental trends, projections, 
and up-to-date observations, including mesoscale information 
deemed appropriate by the Under Secretary. 

Section 16. Gap analysis on availability of snow-related data to as-
sess and predict flood and flood impacts. 

This section would direct the Under Secretary to conduct a gap 
analysis of the availability of snow-related data to assess and pre-
dict floods and flood impacts. Findings from the gap analysis and 
opportunities for additional collaboration among Federal agencies 
to collect snow-related data to better assess and predict floods and 
flood impacts would be submitted in a report to Congress within 
180 days of enactment of this Act. 

Section 17. Availability to the public of flood-related data. 
This section would direct the Under Secretary to make flood-re-

lated data freely accessible, or available at a cost that does not ex-
ceed the cost of preparing the data, to the public on a NOAA 
website. 

CHANGES IN EXISTING LAW 

In compliance with paragraph 12 of rule XXVI of the Standing 
Rules of the Senate, changes in existing law made by the bill, as 
reported, are shown as follows (existing law proposed to be omitted 
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is enclosed in black brackets, new material is printed in italic, ex-
isting law in which no change is proposed is shown in roman): 

WEATHER RESEARCH AND FORE-
CASTING INNOVATION ACT OF 2017 

* * * * * * * 
[15 U.S.C. 8513] 

SEC. 103. TORNADO WARNING IMPROVEMENT AND EXTENSION PRO-
GRAM. 

(a) IN GENERAL.—The Under Secretary, in collaboration with 
the United States weather industry and academic partners, shall 
establish a tornado warning improvement and extension program. 

(b) GOAL.—The goal of such program shall be to reduce the loss 
of life and economic losses from tornadoes through the development 
and extension of accurate, effective, and timely tornado forecasts, 
predictions, and warnings, including the prediction of tornadoes be-
yond 1 hour in advance. 

(c) INNOVATIVE OBSERVATIONS.—The Under Secretary shall en-
sure that the program periodically examines the value of incor-
porating innovative observations, such as acoustic or infrasonic 
measurements, observations from phased array radars, and obser-
vations from mesonets, with respect to the improvement of tornado 
forecasts, predictions, and warnings. 

ø(c)¿ (d) PROGRAM PLAN.—Not later than 180 days after the 
date of the enactment of this Act, the Assistant Administrator for 
Oceanic and Atmospheric Research, in coordination with the Direc-
tor of the National Weather Service, shall develop a program plan 
that details the specific research, development, and technology 
transfer activities, as well as corresponding resources and 
timelines, necessary to achieve the program goal. 

ø(d)¿ (e) ANNUAL BUDGET FOR PLAN SUBMITTAL.—Following 
completion of the plan, the Under Secretary, acting through the As-
sistant Administrator for Oceanic and Atmospheric Research and 
in coordination with the Director of the National Weather Service, 
shall, not less frequently than once each year, submit to Congress 
a proposed budget corresponding with the activities identified in 
the plan. 

[15 U.S.C. 8514(b)] 

SEC. 104. HURRICANE FORECAST IMPROVEMENT PROGRAM. 
(a) * * * 
(b) GOAL.—The goal of the project maintained under subsection 

(a) shall be to develop and extend accurate hurricane forecasts and 
warnings in order to reduce loss of life, injury, and damage to the 
economy, with a focus on— 

(1) improving the prediction of rapid intensification and 
track of hurricanes; 

(2) improving the forecast and communication of storm 
surges from hurricanesø; and¿; 

(3) incorporating risk communication research to create 
more effective watch and warning productsø.¿; and 
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(4) evaluating and incorporating, as appropriate, innova-
tive observations, including acoustic or infrasonic measure-
ments. 
(c) * * * 

[15 U.S.C. 8515(2)] 

SEC. 105. WEATHER RESEARCH AND DEVELOPMENT PLANNING. 
Not later than 1 year after the date of the enactment of this 

Act, and not less frequently than once each year thereafter, the 
Under Secretary, acting through the Assistant Administrator for 
Oceanic and Atmospheric Research and in coordination with the 
Director of the National Weather Service and the Assistant Admin-
istrator for Satellite and Information Services, shall issue a re-
search and development and research to operations plan to restore 
and maintain United States leadership in numerical weather pre-
diction and forecasting that— 

(1) * * * 
(2) identifies and prioritizes specific research and develop-

ment activities, and performance metrics, weighted to meet the 
operational weather and flood-event mission of the National 
Weather Service to achieve a weather-ready Nation; 

(3) * * * 
(4) * * * 

* * * * * * * 

FOOD SECURITY ACT OF 1985 

* * * * * * * 
[15 U.S.C. 8521(f)(1)] 

SEC. 1762. WEATHER AND CLIMATE INFORMATION IN AGRICULTURE. 
(a) * * * 

* * * * * * * 
(f) FORECAST COMMUNICATION COORDINATORS.— 

(1) IN GENERAL.—The Under Secretary shall foster effec-
tive communication, understanding, and use of the forecasts by 
the intended users of the information described in subsection 
(d). This ømay¿ shall include assistance to States for forecast 
communication coordinators to enable local interpretation and 
planning based on the information. 

(2) * * * 
(3) * * * 

* * * * * * * 

Æ 
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