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Presentation Notes
Good Morning.  Our presentation is entitled “Progressive Forecasting” – Incorporating Climate Change Implications into the Plan Formulation Process.
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Presenter
Presentation Notes
We are team NOAH.  As you can see, we came up with the team name by combining the first letter of our home districts.  We thought it was pretty appropriate since Noah was a leader in solving a major water resource issue of his day.

So, to introduce our team, we have Saji V, a civil engineer from the NE district, Timothy Fleeger…..etc.
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What’s going to happen…

Tomorrow?
Next Week?
Next Month?
Next Year?
In the Next 50 Years???U
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Presenter
Presentation Notes
So, let me ask you…how confident do you feel about the weather tomorrow?  What about next week or next month?  How about next year or over the next 50 years?  Better yet, How confident do you feel about the resiliency of our Corps projects in the future especially in light of all the possible effects of climate change?

Some may wonder why we would care about our projects 50 years out in the future.  As many of you know, when the Corps is planning to spend federal dollars on a project, we are trying to figure out a solution to a water resources problem and compare various plans or solutions to the alternative of not taking a federal action.  Each alternative plan or solution is compared to the “Future without Project condition”.
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Problem Statement

The Corps of Engineers must find ways to 
better forecast future conditions in light of 
the uncertainty of climate change impacts.

Presenter
Presentation Notes
Knowing we have to compare plans or alternatives to a “no action” or “future without project condition”, the task seems even more daunting considering all the uncertainties tied to possible climate changes.  Scientists are pretty certain that climate changes are quite likely to occur, but the predictions of when, where and how quickly some of those changes will occur are debatable and uncertain.  

Since climate change effects could be drastic and all the effects somehow tie back to the hydrologic cycle in some form or another, those effects can directly and indirectly impact all of our civil works mission areas and unlike other agencies that have research or preservation of habitats as their primary mission areas, the public looks to the Corps to build and maintain water resource infrastructure that can withstand changing conditions.  
  
We must find ways to plan projects with this greater uncertainty in mind to remain reliable to the public as the nation’s premier engineering agency. 
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Objectives of Presentation

1)  Identify climate change effects on Civil Works (CW) 
mission areas and challenges for incorporating those 
effects into the plan formulation process

2)  Present 3 broad recommendations

3)  Identify ways these recommendations could be 
implemented

Presenter
Presentation Notes
So, to address these challenges, we are going to identify a few of the effects other than sea-level rise that climate change will have on Corps civil works mission areas, identify challenges in Corps planning process in regards to addressing climate change and then present you with some recommendations.  As each recommendation is presented, a few ideas for how to implement the recommendation will also be presented.
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Effects are Broader than Sea Level Change

Presenter
Presentation Notes
Climate change impacts can and will occur in different parts of the country and the effects will vary from coastal regions to interior regions.  For example, the coasts not only need to deal with sea level rise, but also be prepared for more frequent or more intense storms.  The interior of the country might wrestle with the effect of more severe droughts between rains. 
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Implications are Confusing and Complicated for 
Every Division

MVD, NAD, NWD, POD, 
SAD, SPD, SWD

•Increased Sea Level
•Storm Intensity and 
Frequency
•Increased Storm Surge 
Elevation
•Sediment Transport
•Loss of land/Sea 
encroachment

•Water Run-off/Discharge
•Storm Intensity and Frequency
•Drought
•Sediment Transport

•Flood Magnitude and Frequency
•Storm Intensity and Frequency
•Sediment Transport
•Soil Moisture Content

•Salt Water Intrusion
•Biological Response
•Water Temperature
•Water Quality
•Flood Magnitude and Frequency
•Storm Intensity and Frequency
•Drought
•Soil Moisture Content

•Water Supply
•Snow & Ice Pack
•Drought

•Flood Magnitude and 
Frequency
•Storm Intensity and Frequency

•Drought
•Aquifer Recharge
•Snow & Ice Pack

USACE CW Missions  and Services

LRD, MVD, NWD All Divisions
MVD, NAD, NWD, POD, 

SAD, SPD, SWD

NWD, SPD

All Divisions

Affected Divisions

Hydropower

Deep Draft 
Navigation

Inland Navigation Flood Risk 
ManagementCoastal Storm 

Damage Reduction

Ecosystem 
Restoration

Dam Safety
Water Supply

Areas of Concern or Effects of Climate Change

•Sea Level Rise
•Storm Intensity and Frequency
•Beach Erosion

Presenter
Presentation Notes
With climate change touching every part of the country, it should be obvious that every division will have effects of climate change to their primary mission fields.  

While this slide isn’t meant to be all inclusive of every mission in every division, it does demonstrate the point that no division is immune from the effects or complexity of the issue.  As an example, LRD may be concerned about more frequent droughts or storm intensities as it may affect their inland navigation mission.  NWD may be very concerned about how snow pack and ice melt runoff could effect their hydropower missions.  
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Ongoing Climate Change Initiatives
Sea Level Change (SLC) Guidance (EC 1165-2-211)

Intergovernmental Panel on Climate Change (IPCC 
Reports) & National Research Council (NRC Reports)

GCM Downscaling

Actions For Change

New “Principles”

Presenter
Presentation Notes
We recognize that there is a lot going on in regards to climate change both within and outside our agency.  The Corps recently released guidance for SLC largely based on findings in the NRC and IPCC reports, this EC recommends a multi-scenario approach to planning.  

ERDC has recently established a new focus area to study ecosystem response to climate changes and are working on downscaling global climate models 

and the Corp’s actions for change program includes the use of adaptive planning and engineering working towards sustainability of Corps projects. 

In addition, the new “principles & guidelines” draft mentions the incorporation of climate change 4 times …..HOWEVER…
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Challenges Addressed in our STP

1. Lack of comprehensive planning guidance

2. Data is not readily available or user friendly

3. Need tools for multi-scenario planning

Presenter
Presentation Notes
Even with all the initiatives and programs getting under way, there are still some real challenges to the planner that needs to formulate robust projects.  There is a lack of comprehensive climate change guidance, the various models and data aren’t easily accessible in a user friendly format in one location planners can easily access and finally, there are currently no software or tools that planners can use to compare various scenarios to multiple alternative plans.
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Challenge 1
Lack of Comprehensive Planning Guidance

For Sea Level Change:

► Guidance was developed that 
helps planners forecast future 
conditions

► Recommends multiple-
scenario approach

No guidance for other 
effects of climate change

Presenter
Presentation Notes
Steve
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Recommendation 1
Develop New Planning Guidance

Develop new guidance for addressing all 
climate change implications in the plan 
formulation process

Presenter
Presentation Notes
Steve
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Recommendation 1 (cont.)
Develop New Planning Guidance

Use similar approach employed for Sea Level Change (SLC) 
guidance 

Consider applicability of various methods
► Traditional Approach
► Multiple Scenarios (similar to SLC)
► Sensitivity Analysis
► Other Methods?

Address scalability for projects of various size and complexity

Develop flow chart (similar to SLC)

Presenter
Presentation Notes
Steve
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Recommendation 1 (cont.)
Implementation Plan

Establish a expert team versed in policy, planning, risk 
analysis, climate change, etc.

Identify potential key climate change impacts for geographic 
regions

Work with climate change data providers

Establish working level / field team to comment on usability

Presenter
Presentation Notes
Steve
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Challenge 2
Data is Not Readily Available or User Friendly

For Sea Level Change
► NRC Curves, IPCC data, and Updated Corps 

Guidance

For Other effects of Climate Change
► There is no centralized place to find data and there 

isn’t a mechanism to downscale models/data.

Presenter
Presentation Notes
Knowing that there is more than just sea level change impacts and that all mission areas can be affected, where does a planner go to get other climate change impact data?  We know we can use NRC curves and tide gauge stations and other circulation models to better assess sea level rise, but we don’t have that same data, curves or models ready for other possible impacts.  
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Recommendation 2
Develop Climate Change Data Repository

Conduct inventory of climate change data needed for 
Corps plan formulation

Link relevant data to a single location (such as CorpsMap, 
OMBIL)

Provide data in a usable format

Benefits to the Corps: saves money and time, increased 
consistency
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Robust data needs 
in plan formulation

Existing data – Global 
Circulation Models (GCM), 
IPCC data, SLC data, and 
TP-40.

Potential Future data 
needs – Drought, wind & 
rain pattern etc.

IPCC SLC GCM Other

Recommendation 2 (cont.)
Develop Climate Change Data Repository

Presenter
Presentation Notes
Saji
Data Inventorying/Forecasting is a key part of a plan formulation. For projects w/ climate change there is a robust data need (modeling). Current data sets (such as TP-40) is inadequate to begin with (having historical data from 1920 – 1960) thus introducing certain level of errors in forecasting process. We need to be able to work with higher accuracy data, thus reducing our margin of errors in forecasting. We need to think out of the box. 

Problem Stmnt: 




BUILDING STRONG®PROGRESSIVE FORECASTING

Link data/models from 
multiple agencies 
(IPCC, NOAA, USGS, 
NAS).

Downscale 
data/models to 
regional/watershed/ 
project level

Down-
scaling

IPCC SLC GCM Other

Recommendation 2 (cont.)
Develop Climate Change Data Repository

Presenter
Presentation Notes
Saji
Data Inventorying/Forecasting is a key part of a plan formulation. For projects w/ climate change there is a robust data need (modeling). Current data sets (such as TP-40) is inadequate to begin with (having historical data from 1920 – 1960) thus introducing certain level of errors in forecasting process. We need to be able to work with higher accuracy data, thus reducing our margin of errors in forecasting. We need to think out of the box. 

Problem Stmnt: 
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Data repository in 
user friendly format 
(similar to FEMA 
Flood Insurance 
Studies maps).

Long term plan to 
update these 
data/models 
continuously to 
capture accurate & 
latest data. 

Down-
scaling

Updates

IPCC SLC GCM Other

Repository

Ongoing Inventory

Recommendation 2 (cont.)
Develop Climate Change Data Repository

Presenter
Presentation Notes
Benefit to Planners: reduced efforts in data-inventorying phase, by using downscaled data from clearinghouse thus reducing cost and time, and increasing consistency across the Corps.
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Recommendation 2 (cont.)
Implementation Plan

Establish an interagency team of data providers and data 
users.

Team inventories existing data sets among agencies and 
identifies needs and gaps.

Downscale or regionalize data for usability in models and 
planning efforts.

Provide the data in an accessible and user-friendly format.
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Challenge 3
Need Tools For Multi-scenario Planning

Constitutes a change from the traditional approach 
to forecasting and alternative evaluation

Tools such as IWR Planning Suite do not currently 
accommodate Multiple FWOPC

IWR Planning Suite is specific to only Ecosystem 
Restoration Projects

Presenter
Presentation Notes
And once we do get the data, how are we going to build the various “future without project” scenarios and analyze each of them to various plans?  We currently don’t have software that allows us to compare plans to more than one “future without project” scenario…..which currently seems to be just an extension of historical data and existing conditions.  In ecosystem restoration studies, we use the Institute for Water Resources Planning Suite to choose our best plan, but even that is only considered against one future without project condition.

So with that, our team has come up with a few recommendations that would help planners incorporate climate change into their planning process.  We have 3 recommendations and each one will be presented by one of my colleagues.  
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Recommendation 3
Scenario Based Plan Formulation Tool

Benefits
Facilitate implementation of Climate Change 
guidance (Including SLC and new Guidance 
under Recommendation 1)

Utilize data gathered under Recommendation 2

Improve Communication
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Recommendation 3 (cont.)
Scenario Based Plan Formulation Tool

Software Functionality:
1. Build Multiple FWOPC Scenarios
2. Combine Measures into Plans
3. Compare Plans across Multiple 

FWOPC
4. Display Outputs

Presenter
Presentation Notes
Tim



BUILDING STRONG®PROGRESSIVE FORECASTING

Function 1: Build Scenarios

Downscaled 
Data

User Input

FWOPC 1

FWOPC 2

FWOPC 3
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Function 2: Construct Plans

Identify Measures,
Costs, & Outputs

Set Combinability
Relationships

Plan A

Plan B

Plan C
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Function 3: Compare Plans

Identify Measures
Costs & Outputs

Set Combinability
Relationships

Plan A

Plan B

Plan C

Downscaled 
Data

User Input

FWOPC 1

FWOPC 2

FWOPC 3
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Function 4: Sample Outputs
Plans Cost (M) Benefits (M) AAHUs (Acres)

FWOPC 1
A $50 $180 0
B $100 $125 75
C $200 $120 50

FWOPC 2
A $50 $50 0
B $100 $500 25
C $200 $250 50

FWOPC 3
A $50 $25 0
B $100 $100 5
C $200 $280 50

AVERAGE
A $50 $85 0
B $100 $242 35
C $200 $217 50
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($200)

($100)

$0

$100

$200

$300

$400

$500

$600

$700

$800

Plan A Plan B Plan C

Scenario 3

Scenario 2

Scenario 1

Cost

Comparison of Net Benefits by Scenario for 
Alternative Plans 
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Scenario 1

0

50

100

150

200
Plan A

Plan BPlan C

0

100
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300

400

500
Plan A

Plan BPlan C

0

100

200

300
Plan A

Plan BPlan C

Scenario 2

0

100

200

300
Plan A

Plan BPlan C

Cost

Benefits

AAHUs

Scenario 3 Average
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Recommendation 3 (cont.) 
Implementation Plan

Identify User Input needed to build Scenarios

Use IWR Planning Suite as basis for combining Measures 
into Plans

Analyze potential to include metrics for other accounts 
(Public Safety, Regional Economic Development, Other 
Social Effects)

Standardize Output Types (Charts, Tables, Graphics)

IWR Lead on Software Programming
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Summary
Develop comprehensive climate change 
guidance

Develop climate change data repository

Develop scenario based plan formulation tool

Presenter
Presentation Notes
So, in conclusion, we again want to recognize that there are a lot of great efforts going on both outside and within the Corps in regards to climate change, but to give our planners something useable when formulating our studies and projects, we recommend that the Corps one) develops comprehensive climate change guidance, 2) develops an data base repository that links to appropriate data and models from other agencies and 3)  develops a tool that assists planner to evaluate multiple-objective plans to various climate change scenarios.
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Conclusions
If these recommendations are implemented 
together, the benefits to the Corps would 
include:

Increased Consistency
Increased Efficiency in Plan Formulation by 

Streamlining the Process
More Robust Projects

Presenter
Presentation Notes
We believe that if these recommendations are implemented, the Corps will have increased consistency and efficiencies by providing guidance, having a central location for planners to access climate change data and models and having tools that analyze these complex scenarios and finally, we would be planning and building more robust projects so when either gradual or catastrophic events occur, our projects will be more reliable to the nation. 
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