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NWS Hydrologic Services 
Program Mission: 

(1) Provide Timely, Accurate Flood Forecasts and 
Warnings, Regardless of the Flood’s Origin 

 
(2) Provide Basic Hydrologic Forecast Information for the 

Nation’s Economic and Environmental Well-Being 
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WHY DO THIS? 
NOAA STRATEGIC PLAN/NWS INITIATIVE 

• Weather-Ready Nation:  Society prepares for and 
responds to weather-related events. 

• Deliver comprehensive impact-based decision 
support services for environmental, economic 
productivity, or homeland security for weather 
related events. 

• Measures of Success:  Fewer annual fatalities 
resulting from high impact events; more people 
take preventative actions based on forecasts; 
less economic losses from unnecessary 
evacuations and property losses. 

 

 

Presenter
Presentation Notes
NWS initiative is to have WRN
Major thrust is IDSS
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River Flood Watches & Warnings 
NWS issues river flood watches and warnings as appropriate 
when river is forecast to exceed flood stage.   
 
Text of flood watches and warnings contains information about 
expected impacts of flooding  when river reaches crest. 
 
Flood Warnings are used by Emergency Managers and Law 
Enforcement Officials to plan flood mitigation activities. 

Flood Mitigation Efforts Flood Warning Emergency Management 
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Issue: NWS, USACE, and USGS were not able to share information and communicate 
in an effective manner during the peak of the event  
Action:  Facilitate improved access to data and ensure common operating picture 
 
Issue: City officials and the public were not aware of devastating impacts until they 
occurred - severity and extent of inundation not communicated effectively 
Action:  Implement comprehensive flood forecast inundation mapping system 

 
Tennessee - Kentucky Floods 

April 30 – May 4, 2010 

Enhancing the Communication 
of Flood Risk 
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Enhancing the Communication of Flood Risk 

Partners and Users are telling us that they….  
  are familiar with NWS flood severity categories 
  find them useful 
  do not want changes to the existing flood severity indices 
  need the communication of flood risk to be enhanced by use of 

inundation graphics (maps) 

Presenter
Presentation Notes
In the early surveys, before our initial AHPS Flood Mapping in 2007, here’s what the partners were saying:

They 
           were familiar with NWS flood severity categories find them useful
 did not want to change the existing flood severity indices color schemas
 but needed better the communication of flood risk with the use of inundation graphics (maps)
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• Provide enhanced water availability and flood warning information by 
leveraging NOAA’s infrastructure and expertise 

• Modernize services through infusion of new science and technology  

 - Flash-flood to seasonal freshwater forecasts  

 - Quantification of forecast certainty 

 - More accurate and timely forecasts and warnings 

 - Partnered flood inundation mapping 

 - Visually-oriented products 

• Provide consistent access to standardized graphics via web interface 

Advanced Hydrologic Prediction  
Service (AHPS) 

Presenter
Presentation Notes
Through the middle of this decade, stakeholders were becoming more familiar with the NOAA NWS AHPS.  The stakeholders thought it would be create to go beyond the E-19 and go graphical.  The Partner flood inundation mapping is a means to address this.  This is one of the area of enhancements which our stakeholders would like form the AHPS program.

As a result, NOAA NWS have been feverishly looking for project partners and produce AHPS flood maps.
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WFO Reno AHPS Website & Area of 
Responsibility 

http://water.weather.gov/ahps2/index.php?wfo=rev 

Possible Flood 
Inundation Map Site: 

Carson River at 
Carson City 

 
Hydrologic 
Modeling & 

Forecasts by CNRFC 
 

Hydrologic Watches, 
Warnings & 

Advisories by WFO 
Reno 
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Display of Flood Hazards for Additional River Levels 
through AHPS Web Page  

AHPS offers ability to display detailed inundation maps linked to specific river levels.  
(Implemented at over 100 locations nationwide…only one in western U.S.) 
 
Emergency Management Community has expressed strong desire to see hazards 
associated with a given river reach and river level  mapped geographically 



weather.gov NOAA National Weather Service 10 

  

 At or near NWS river forecast locations... 

 Develop a library of inundation maps and link them with observed/ 
forecast river stages 

 Include water-depth, the boundary of expected flooding, NWS flood 
severity categories, and FEMA flood frequency events 

Essence of AHPS FIM 
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Ingredients and process of making flood 
AHPS inundation map libraries 

 
 
 
 
 
 
 

•Interagency/government effort with goal to improve flood warning 
decision making 
 
•Stake holder partner approach: Working in other parts of the county 
have involved a coordinated effort between NOAA, FEMA,USGS, 
USACE, USDA, USBR, Academia, and State and local government. 
 

•Want program initiated in west. 
    
 

 
 

http://upload.wikimedia.org/wikipedia/commons/6/6b/Bureau_of_Reclamation_logo.png�
http://upload.wikimedia.org/wikipedia/commons/6/67/FEMA_logo.svg�
http://www.cityhs.net/graphics/public works/engineering/usgs-logo.jpg�
http://www.nan.usace.army.mil/images/usace_logo.jpg�
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AHPS Flood Mapping Process 

NWS, 
Partners 

NWS, 
Partners, 

 
 

NWS, 
Partners,  

and/or 
Contractor 

NWS,  
Partners,  

and/or 
Contractor 

AHPS 
Contractor 

NWS & 
Partners 

AHPS 
Contractor 

NWS, Partners,  
and/or 

Contractor 

 
PLANNING (1) 

 

 
ENGINEERING & 

ANALYSIS (2) 

 
IMPLEMENT-

ATION (3) 

NWS & 
Partners 

 
OPERATION & 

MAINT. (4) 

NWS QA 
NWS QC 

Presenter
Presentation Notes
Here are the four phases.
General overview of static inundation mapping process.  I will provide more technical and specific details over the next 30 minutes.

QA/QC is integral part.  Quality Assurance through the entire process.  Checks and Balances along the way.  There are two crucial Quality Checks, which I call Stage 1 and Stage 2 Quality Checking.

This is a partner intensive campaign as you can see the cast of characters in each phase.
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Partner with Detailed Flood Insurance Studies 
FEMA approved Hydraulic Models (1D, 2D, Steady vs. 

Unsteady) 
10M DEM for scoping  
LIDAR 1.2 ft. vertical accuracy (2 ft. contour equiv) 
Hydroconditioning of LIDAR Derived DEM 
Resource funds 
 

Partner without Detailed Flood Insurance 
Studies 

Find mapping, modeling, and more funds 
 

Planning Phase 

Presenter
Presentation Notes
Let’s get into the process … starting with Planning Phase.
First and foremost, hydraulic modeling must be completed to proper communicate the water surface elevation.
Static inundation mapping is not a DEM filling process.
We rely on the FEMA approved process.
If there is FEMA Detail Flood Insurance Studies, the AHPS Flood Mapping can be done at a considerable discount.  About 1-2% of the total cost for Flood Insurance Map.  That’s why we want FEMA to routinely produce this when Map Mod II is implemented.  FEMA calls it Risk MAP (Mapping, Assessment, Planning.  That’s on an higher level.
At the grass-root level, you need to understand what your partners got.
�
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Presenter
Presentation Notes
You can't just use GIS data to create an inundation map, you have to develop a hydraulic model. There are many folks who do not understand that the hydraulic modeling is a required step that takes a significant level of effort to complete.
 
In Indiana, we are testing the 1D/2D approach.�
1D/2D Approach
One approach that combines the advantages of 1- and 2-D models is performing a 1-D analysis of the entire system and using the results as input to a detailed 2-D model of the local site. 
Benefits
Assuming a 1-D model provides a reasonable representation of the entire system, this combined approach provides more detailed flow distribution information than a 1-dimensional model 
Reduction of data requirements and total modeling effort compared to a system level 2-dimensional model. 
How 
The 2-D model is run either in steady-state mode for the worst-case conditions from the 1-D analysis or run in dynamic mode using the temporal results of the 1-D analysis. The 2-D model then provides better information on flow distributions and more accurate estimates of roadway overtopping.

Two-D Modeling - [http://www.fhwa.dot.gov/engineering/hydraulics/hydrology/hec25c4.cfm]
Advantages
Best suited for waterways with multiple bridge openings, wide floodplains and large bays, with multiple causeways. 
Best suited to simulating the effects of wind stresses although some 1-D models incorporate wind conditions.  
Best suited to simulating the water surface level across each cross section when the water is variable.
Computation of velocity magnitude and direction throughout the model network. Therefore, complex flow conditions and flow transfer between channel and floodplain are simulated much more accurately. 
Two-dimensional models remove some of the judgment required for 1-D modeling since decisions related to cross section location and orientation is not required.
 
Disadvantages
Require relatively greater effort to develop, 
Require more computer time to perform a simulation, and 
Tend to have more problems with numerical instability, especially in areas of wetting and drying. 
As computer speeds increase and advances are made to network development software, these disadvantages become less significant.

Dynamic Modeling – [Source:  http://www.nws.noaa.gov/oh/hrl/hsmb/hydraulics/mapping.html]
Dynamic mapping is required when flood maps vary substantially among events with similar peak flows. Many situations can cause this effect. 

You may want to check the flood records for events when the flood crest was similar to see if the damages were similar.

Some examples include:
Mildly sloping channels that have looped rating curves. 
Markedly different boundary conditions from event to event, e.g. 
- Backwater effects on local tributaries that depend on flow states in the main river 
- Time-varying tidal conditions. 
Time-varying reservoir levels or gate releases. 
Dam or levee break situations 
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Obtain FEMA Flood Insurance Studies, H&H analyses for 10, 25, 50, 100, 
500 yr. levels, Floodway Data, etc.. 

        FEMA, Regional, and State Contacts. 
 

Partner obtain available high resolution topography (digital elevation 
models – DEM’s and LIDAR Surveys) 

FEMA, Regional, and State Contacts.  
 
Partner verify HSA locations appropriate for Static Flood Inundation 

Mapping  
Review list with WRH, NWSH, and field.  

Analysis Phase 
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Assess Collected Info and Determine How to Run the Hydraulic Model. 
– Determine the specific vertical intervals for each location. 

 Below bankfull to record flood stage? 
– Determine study reach. 
– Utilize collected information to build new or revise existing hydraulic 

model  
– Must utilize FEMA approved models for FIS. 

Presenter
Presentation Notes
Vertical Interval
- Does the LIDAR survey support 1 foot intervals, 0.5 foot intervals?
- Can I get better data and put additional cross-sections to get better results?

Study Reach
- How far upstream and how far downstream can the modeling provide reasonable approximation of the water surface elevations?

Here’s the good news … we are not re-inventing the wheel.  FEMA has documents, there are numerous papers, we have guidelines.
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Utilize rating curve for the NWS forecast point.  
 

– Develop flows that will match rating curve stage for the 
mapping intervals at the gage and use these as hydraulic model 
input. 

– Create water surface profiles that include Flood Stage; minor,  
moderate, major levels.  Evaluate these with historic data. 

Presenter
Presentation Notes
The forecast point which the map is targeted for must have a good rating curve.

The model is run for a series of flows down to the gage to match the rating curve.  So the rating curve which the model is created with must be the rating that is in place.
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GIS Work – Inundation Library Creation 
 

– Use FEMA approved techniques to map the model water surface 
profiles to a shapefiles. 

– Edit polygons according to DFIRM standards. 
– Edit to remove unconnected polygons (ponds). 
– Shapefiles need attributes for water surface elevations. 
– Collect meta data records for all GIS files. 

Delivery supporting data 
 

– DEM, hydraulic model, stream centerline, roads, aerial photo for 
each location, etc.. 

– Required for long term maintenance by NWS. 
– Complete project summary report. 

Presenter
Presentation Notes
I know there is a lot of GIS savvy folks out there, but it takes much to make a pretty map.

Polygons (ponds) are not connected to the river flooding.
Stream Centerline
Map Alignment of roads and aerial photos
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QA/QC in the Flood Mapping Program 
 

Purpose: 
Assure consistency of NWS AHPS Flood Mapping. 
Assure Flood Mapping looks hydrologically and 
hydraulically reasonable. 
Ensure a reduction of oversights (mistakes). 
Ensure a reduction in the need to reprocess Flood Maps 
within a year of its release. 
Stage 1 QC, Stage 2 QC 
 
 
 
 
 
 

… increase trust, confidence, and reliability 

Presenter
Presentation Notes
Why are we doing QAQC?
To increase trust, confidence, and reliability of the AHPS Flood Mapping Product

The steps are to:
Assure consistency of NWS AHPS Flood Mapping. (From region to region)
Assure Flood Mapping looks hydrologically and hydraulically reasonable. (The Science)
Ensure a reduction of oversights. (Reduce Mistakes)
Ensure a reduction in the need to reprocess Flood Maps within a year of its release. (Do the best with the first chance)
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• AHPS contractor receives Deliverables from  NWS 
Partner performing H&H, Geospatial Analyses 
 

– Shapefiles are processed to create the depth 
images. 

 
– All information is converted to pre-set transparent 

GIFs/PNGs so web images can be displayed 
quickly. 
 

– KMZ, shapefile formats are packaged for download 
tab. 
 

– Quick check to see if water surface/depths are 
reasonable. 

  
– Internal web site for QCing resultant AHPS 

graphics. 
 
– Changes identified in Stage 2 QC are made as 

needed. 
 

– QCed AHPS FIMs are made available 

Implementation Phase 

Presenter
Presentation Notes
Here are some of the activities of the AHPS Contractor.  John Bollinger from Orion is responsible for these tasks.  

What you need to know is that the Partner needs to come up with the resources for the AHPS Contractor to put this onto the NWS webpages.

What they get in return is 
our in-kind services to manage and overseer the processes, 
24X7 AHPS page, 
forecasts with link to the flood mapping, 
downloadable KML for Google Earth, or 
Shapefiles for their GIS system.
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Summary: NWS goal for 
hydrologic warnings 

1)  Receive Warning 
2)  Understand Information Presented 
3)  Believe Information 
4)  Personalize Risk 
5)  Make Correct Decisions 
6)  Respond In A Timely Manner 

 
We believe that making flood inundation 

maps available will help improve #2, 4, 5  
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