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Agenda

●Climate Change Basics
●National Water Prediction Service (NWPS)

• Moving to NWPS
• Key Features / Functionality
• Timeline



Climate vs. Weather

Presenter
Presentation Notes
Make clear - not a climate change scientist or climate policy expert.  Solutions of what to do about is not in outside of the NWS mission.
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R

➔ Short-term changes in the 
atmosphere

➔ Takes minutes to days to 
change

➔ Occurs at a specific time 
and place

Expressed in terms of

wind temperature

precipitation cloudiness



C
L
I
M
A
T
E

➔ Average weather in a 
place over many years

➔ Changes slowly over 
many years

➔ Regional and long-term

Expressed in terms of

average 
temperature

average 
precipitation



Climate is what you expect

Weather is what you get



Daily Climate Normals for Des Moines, IA

Presenter
Presentation Notes
Discuss how these are the local normals (climate)Could be fun to point out that “normals” really aren’t normal in the sense that it does not mean it is the expected temperature for any given day. They’re an average of temperatures (and some other statistical analysis) on that day and surrounding days. 



Temperatures in 2022 for Des Moines, IA

Presenter
Presentation Notes
Discuss how the blue line is the recorded temps with brown being normal.And that blue line tends to underscore the idea that “normal” isn’t truly normal as a daily forecast. Also, note how the width of temperatures widens in cool season compared to the warm seasons … which is driven by the wider discrepancy of temperatures at the poles and near the equator… why we have “BIG” low pressure systems in the cool seasons versus warm season. 



CLIMAT

WEATHE

CLIMAT

WEATHE1. It snowed 3 inches yesterday.

1. Typically rainfall in June is over 1 inch.

1. The forecast high temperature for tomorrow is 97 
degrees.

1. The winter should be colder than normal.

Weather or Climate?

Presenter
Presentation Notes
Questions (the colored bars with the words weather or climate are animated and appear after asking each question.



What is Climate Change?

Presenter
Presentation Notes
Pixabay image



CLIMATE CHANGE

• A change, over time, from 
“normal” for a given place 
and time of year

• Covers many kinds of 
changes to climate and 
global-scale systems

• Observation that overall the 
Earth is warming

• One of many kinds of climate 
change Earth has 
experienced/will continue to 
experience

GLOBAL WARMING

most appropriate term

Climate Change vs. Global Warming

Presenter
Presentation Notes
It is important to point out their differences and climate change is the more appropriate term when discussing how things are changing. Global warming is what we are seeing with this current climate change. It is important to note that global warming is the OVERALL warming of the Earth. It doesn’t mean every single location is warming. Some areas are cooler. It also doesn’t mean there won’t be short-term ups and downs (i.e. cold spells). Global warming is one of many kinds of climate change...



1000 AD1000 BC

Little 
Ice Age
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Period
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Medieval 
Warm Period

Current Warm 
Period

Present
Time

Earth’s Climate History

Presenter
Presentation Notes
On this graph, you can see the many climate changes Earth has experienced here. Climate is inherently variable.  The concern with this climate change is the rate at which we are warming and the degree to which humans are contributing.May be of note too, that this is a specific graph for GREENLAND temperatures. And that different areas of Earth would have experienced some variance (including some may have cooled). Basically climate change is not a uniform affect across the globe due to various feedback mechanisms and pattern changes. Also, additional cycles contribute to the warm/cool periods, such as the Milankovich cycles and what not. Longer term drivers of climate. https://climate.nasa.gov/news/2948/milankovitch-orbital-cycles-and-their-role-in-earths-climate/



How do we measure 
the changing climate?

Presenter
Presentation Notes
https://www.climate.gov/news-features/climate-tech/climate-core-how-scientists-study-ice-cores-reveal-earth%E2%80%99s-climateAll NOAA photos.Middle photo was taken by Dom Winski



Climate Change Indicators

Presenter
Presentation Notes
https://nca2018.globalchange.gov/chapter/appendix-3/Atmosphere (a-c):  Annual average temps have increased by 1.8F across CONUS since 1900. Figure shows observed change for 1986-2016 (compared to 1901-1960 for CONUS and 1925-1960 for OCONUS).  Alaska is the fastest warming state.  Seasonal length of heat waves in many U.S. cities has increased by over 40 days since the 1960s. Relative amount of annual rainfall that comes from large, single-day precipitation events has changed over the past century; since 1910, a larger percentage of land area in the CONUS receives precipitation in the form of these intense single-day events.Ice, snow, and water (d-f):  Large declines in the western U.S. snowpack from 1955-2016.  No detectable change in long-term U.S.Drought statistics using Palmer Drought Severity Index.  Since the early 1980s, the annual minimum sea ice extent (observed in September each year) in the Arctic Ocean has decreased at a rate of 11-16% per decade.Oceans and coasts (g–i): (g) Annual median sea level along the U.S. coast (with land motion removed) has increased by about 9 inches since the early 20th century as oceans have warmed and land ice has melted (Ch. 2: Climate, KM 4). (h) Fish, shellfish, and other marine species along the Northeast coast and in the eastern Bering Sea have, on average, moved northward and to greater depths toward cooler waters since the early 1980s (records start in 1982). (i) Oceans are also currently absorbing more than a quarter of the carbon dioxide emitted to the atmosphere annually by human activities, increasing their acidity (measured by lower pH values; Ch. 2: Climate, KM 3).Land and ecosystems (j–l): (j) The average length of the growing season has increased across the contiguous United States since the early 20th century, meaning that, on average, the last spring frost occurs earlier and the first fall frost arrives later; this map shows changes in growing season length at the state level from 1895 to 2016. (k) Warmer and drier conditions have contributed to an increase in large forest fires in the western United States and Interior Alaska over the past several decades (CSSR, Ch. 8.3). (l) Degree days are defined as the number of degrees by which the average daily temperature is higher than 65°F (cooling degree days) or lower than 65°F (heating degree days) and are used as a proxy for energy demands for cooling or heating buildings. 



Major greenhouse gases 
include carbon dioxide 

and water vapor. 

Trace gases include 
methane, ozone, nitrous 

oxide, and CFCs.

Greenhouse Gas Effect

Presenter
Presentation Notes
https://world101.cfr.org/global-era-issues/climate-change/greenhouse-effectExplain the greenhouse gas effect and what the greenhouse gases are: CO2, water vapor, etc.Main human human drivers are transportation (gasoline/diesel/jet fuel/etc), power generation (coal plants), industry (industrial plants), other residential and commercial contributions, and even fires (forest). https://www.epa.gov/ghgemissions/overview-greenhouse-gases 



Presenter
Presentation Notes
Probably outside of scope, but idea that we have been moving from “normal” to “rampant” (too strong of a word?) 



Global Monitoring Laboratory

Greenhouse gasses 
are: 

● Carbon Dioxide 
(CO2) 

● Nitrous Oxide 
(N20) 

● Methane (CH4)
● Fluorinated Gases

CO2 is increasing the mostGreenhouse 
Gases are 
Increasing

Presenter
Presentation Notes
https://gml.noaa.gov/aggi/aggi.htmlThese are observations displaying that the greenhouse gases are increasing.If anyone does ask, while CO2 is not as strong of a greenhouse gas as Nitrous Oxide, Methane, etc… CO2 has been increasing the most rapidly and is the most abundant of the gases.Main human human drivers are transportation (gasoline/diesel/jet fuel/etc), power generation (coal plants), industry (industrial plants), other residential and commercial contributions, and even fires (forest). https://www.epa.gov/ghgemissions/overview-greenhouse-gases 



How CO2 has 
increased over 

the years
Pre Industrial

~280 ppm✓ Highest CO2 has been during all 
of human civilization 

✓ During ice age cycles of the past, 
a change this large would likely 
have taken thousands of years to 
occur

Climate.gov

Presenter
Presentation Notes
https://www.climate.gov/news-features/climate-qa/doesnt-carbon-dioxide-atmosphere-come-natural-sourceshttps://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide (updated Oct 7, 2021) (image has been updated 10/15/21)Here is a more in depth look at how CO2 is increasing. This gas is increasing the most and having the most effect on climate change.Carbon dioxide is up more than 30% since preindustrial times……and now at highest concentrations in at least 800,000 years.Graph by NOAA Climate.gov based on data from Lüthi et al., 2008, provided by the NOAA NCEI Paleoclimatology Program



Why is CO2 Increasing? 

4th National Climate Assessment

The red line (human activity) 
is similar to the orange line 
(all activity) and the black 

line (observed)

Human 
Activity is a 
Contributor!

Presenter
Presentation Notes
https://nca2018.globalchange.gov/chapter/2/While natural enhancers are still occurring, the data shows that human activity is the driving factor behind this large CO2 increase.Main human human drivers are transportation (gasoline/diesel/jet fuel/etc), power generation (coal plants), industry (industrial plants), other residential and commercial contributions, and even fires (forest). https://www.epa.gov/ghgemissions/overview-greenhouse-gases 



Human 
Influence

The amount of carbon dioxide in the atmosphere (light blue line) has increased along with human emissions (grey 
line) since the start of the Industrial Revolution in 1750. Emissions rose slowly to about 5 billion tons a year in the 

mid-20th century before skyrocketing to more than 35 billion tons per year by the end of the century.

CO2 in the 
Atmosphere

CO2
Emissions

If CO2 Emissions 
continues like it is today, 
CO2  in the atmosphere is 
projected to exceed 900 
ppm by the end of this 

century.
(currently at 412 ppm)

Climate.gov

CO2 in the atmosphere 
and CO2 emissions are on 

the same path

Presenter
Presentation Notes
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide (graphic updated 10/15/21)Another way to see the human influence in the CO2 increase is by comparing the CO2 in the atmosphere with CO2 emissions. You can see here how the two have been increasing together especially in the second half of the 20th century. Human activities have accelerated climate change in recent decades beyond those observed in the previous 800,000+ years.



Compare Global Temps to CO2

• Change in solar output not 
related to overall temperature 
trend.

• But carbon dioxide 
corresponds to temperature 
trend.

NCEI

Presenter
Presentation Notes
https://www.ncdc.noaa.gov/monitoring-references/faq/indicators.php#warming-climateAnother way to see the human influence in the CO2 increase is by comparing the CO2 concentration to the increase in the global temperature. Solar output does have in impact on warmer global temperatures but it does not correspond with the current trend like CO2 concentration. Things like solar output and other cycles (Milankovich) operate on longer time scales and do not contribute meaningfully on a year-to-year basis. Further bolstering the human influence.



Increasing 
Global 

Temperatures

Most obvious and 
most discussed
impact of climate 

change

NCEI

Presenter
Presentation Notes
http://www.ncdc.noaa.gov/sotc/global/2015/13  ;   why 1.5 deg C is a big deal: https://www.youtube.com/watch?v=l5L89vv8jns Image from climate.gov on the global climate dashboardThe most discussed change is in the increase in global temperatures. According to the IPCC’s 6th Climate Assessment Report, Earth’s annual average temperature has risen by 2°F (1.1°C) above the average of 1850-1900.



Increasing Global Temperatures
1884 2020

This shows the five-year average departure from the long term average of global surface temperatures. 
Dark blue indicates areas cooler than average. Dark red indicates areas warmer than average.

Climate.gov

Presenter
Presentation Notes
https://climate.nasa.gov/vital-signs/global-temperature/https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperatureYou can see here how the the majority of the earth is seeing above normal temperatures (in some areas well above normal temperatures) compared to 1884 where the majority were seeing below average temperatures.**Might be of note that these difference maps use a baseline of XXX climate period … such as 1884 compared to the 1991-2020 climate normals and 2020 compared to the 1991-2020 climate normals. 



How Could Climate Change Impact EMAs?

Climate.gov

● Climate Change is increasing the frequency and magnitude of extreme 
weather.  Examples include…
○ More intense Heat Waves
○ Localized (higher frequency & magnitude) extreme precipitation & 

storm events
■ Might be same total rain for a year, but comes in fewer events

● Extreme events such as tornadoes and severe thunderstorms occur 
over much shorter time periods & smaller areas making trends difficult 
to detect & confidence in modeling projections low.

● However, thunderstorm-related weather hazards have increased the 
most since 1980 and there is “some” modeling studies indicate that, in 
a warmer world, the number of days w/ conditions conducive to severe 
thunderstorm activity would increase (particularly over the U.S. 
Midwest & southern Great Plains during Spring). 

Presenter
Presentation Notes
Extreme high temps are projected to increase even more than average tempsFrequency & intensity of heavy precip events to increase. Trends of increases are supported by well-established physical relationships between temps & humidity.  Warmer temps + increased evap rate = higher levels of atmospheric water vapor.Flood trends are more difficult to discern.  However, extreme precipitation is one of the controlling factors in flood statistics.  Poleward expansion of the tropics.Changes that occur in one part or region of the climate system can affect others.  



Introduction to the new National Water 
Prediction Service

Iowa Homeland Security Conference
October 13, 2022



Advanced Hydrologic Prediction Service (AHPS) Webpages

• AHPS is the main portal for WFO/RFC 
river forecast information
– https://water.weather.gov/

• Main Functions
– Near Real-Time River Data and 

Forecast Information 
– Probabilistic Information
– Static FIM Libraries
– Precipitation Estimates (QPE)
– Data download

https://water.weather.gov/


Office of Water Prediction (OWP) Webpages

• The OWP Webpages are the main point 
of public access for the National Water 
Model (NWM) information
– https://water.weather.gov/

• Main Functions
– Interactive map for NWM access 
– Image Viewer for NWM output
– General information 

• OWP
• National Water Center
• National Water Model
• Flood Inundation Mapping

https://water.weather.gov/


Moving to the National Water Prediction Service (NWPS)



Key NWPS Features
● Combines features of current Advanced Hydrologic 

Prediction Service and Office of Water Prediction

● Mobile friendly interface

● API (Application Program Interface) data services 
based

● Google-like features and navigation

○ National Map with current/forecast status
○ Gauge location pages include dynamic hydrographs, 

flood stage and impact information, probabilistic 
graphics and Flood Inundation Maps (where available)

○ Hydrographs for all National Water Model locations 
(~2.7M)

○ Service outlet for National Water Center Water 
Prediction Operations Division

● Long-term precipitation archive moves to NCEI

○ Recent subset of days planned for NWPS 
Download

Beta version look and feel subject to change

https://water.weather.gov/
https://water.noaa.gov/


Key NWPS Features
● Gauge location pages include dynamic hydrographs

○ Change Look Back Period

○ Redraw on the fly



NWPS - Flood Inundation Mapping
• Same Map Viewer functionality localized around specific river reach

• FIM Data Services Near-final Version 



Gage Photos and Probabilistic Graphics (where available)
National Water Prediction Service (NWPS)



Localized 
Spatial 

Displays

National Water Prediction Service (NWPS)
Sample of future URLs

https://water.noaa.gov/wfo/lox
https://water.noaa.gov/wfo/mbrfc
https://water.noaa.gov/state/ID

https://water.noaa.gov/wfo/pbz
https://water.noaa.gov/wfo/mbrfc
https://water.noaa.gov/state/ID


Hazard Overlays (All, Hydrologic, None)
National Water Prediction Service (NWPS)



Precipitation Information
National Water Prediction Service (NWPS)

● Download of recent 
QPE on NWPS

● Long term archive 
moves to NCEI



National Water Model 
National Water Prediction Service (NWPS)

Select NWM Stream Reach of 
Interest to get NWM 
Hydrograph



Timeline
● 30-Day Parallel Run of AHPS and new NWPS

• Opportunity for partners and public to use NWPS and provide 
feedback

• Currently scheduled for late 2022
• Feedback will be addressed based on resources and priority

● 30-Day Stability Test
• Currently scheduled for early 2023
• Final test before deployment - application must run for 30 days 

without failing
● Final Deployment

• Currently scheduled for early to mid 2023
● National Partners Webinar

• Date TBD



Questions / Feedback?

NWPS Fact Sheet link:  https://www.weather.gov/media/owlie/NWS-Water-Resources-Web-
Factsheet.pdf

NWPS Web Site:  https://water.noaa.gov/

National Water Prediction Service (NWPS)

chad.hahn@noaa.gov
jeff.zogg@noaa.gov

https://www.weather.gov/media/owlie/NWS-Water-Resources-Web-Factsheet.pdf
https://water.noaa.gov/
mailto:chad.hahn@noaa.gov
mailto:laurie.hogan@noaa.gov
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