
Worksheets for the 
Adaptation Design Tool
Corals & Climate Adaptation Planning 

This packet contains fillable versions of the worksheets needed to use the Adaptation Design Tool. For additional information and instructions, please refer to the user guide which can be found at:

https://www.coris.noaa.gov/activities/CCAP_design/
Parker, B.A., J.M. West, A.T. Hamilton, C.A. Courtney, P. MacGowan, K.H. Koltes, D.A. Gibbs, and P. Bradley. 2017. Adaptation Design Tool: Corals and Climate Adaptation Planning. Silver Spring, MD: NOAA Coral Reef Conservation Program. NOAA Technical Memorandum CRCP 27. 58 pp.
Main Worksheets (pp. 8, 12 & 17 of the user guide)
Worksheet 1A: Examine Category 1 Climate-Smart Design Considerations: Climate change effects on Target stressors (See p. 8 of guide.)
	A1
	A2
	A3
	A4
	A5
	A6
	A7

	Action number
	Existing management action
	Target stressor(s)
	Climate change effects on stressor(s): (direction, magnitude, mechanism, uncertainty)
	Timing of climate change effects
	Implications for effectiveness metrics and how to measure them
	Notes

	Provide a sequential ID number for each action.
	List each site-specific action from your management plan and/or from Activity 2. (Color code actions from Activity 2 as “new” actions being added to the original list of “existing” actions.)
	Identify the stressor(s) (e.g., pollutant, fishing pressure, etc.) that the management action targets. 
	Describe expected climate change impacts on the target stressor(s). This includes information on the direction, magnitude, and mechanism of change along with level of uncertainty..
	Indicate the anticipated timing of when climate change will affect the target stressor(s). This informs when the action is needed, sequencing with other actions, and the time frame under which effectiveness should be evaluated. 
	Identify metric(s) and targets to be used to assess technical effectiveness of the action. Describe how monitoring (e.g., frequency, location, duration, etc.) might need to be modified given climate change effects. 
	Make notes to: 

1) Provide a transparent record; 
2) Record sequencing needs or interactions among actions; 

3) Identify social or ecological effects on the stressor that may cause feedback loops; 

4) Cite possible effects on other human or ecological systems;

5) Detail uncertainties/info gaps.

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Worksheet 1B: Examine Category 2 Climate-Smart Design Considerations: Impacts of Climate Change on Management Actions (See p. 12 of guide.)
	B1
	B2
	B3
	B4
	B5
	B6
	B7
	B8

	Action number
	Existing management action
	Changes in effectiveness of management action due to:  climate impacts on target stressor
	Changes in effectiveness of management action due to: climate impacts on management action
	Time frame or constraint for using the action and implementation (e.g., urgency, longer or shorter term) 
	What changes are needed to adapt the action (place, time, and engineering design) 
	Climate-Smart Management Action
	Notes

	Transfer action numbers from Worksheet 1A.
	Transfer management actions from Worksheet 1A.
	Describe how climate impacts on the stressor (from Worksheet 1A) will change the effectiveness of the management action.
	For actions that involve physical elements, describe how climate change may directly impact the action, i.e., could the action be physically damaged?
	Identify temporal considerations, including: (1) urgency due to time frame of climate change effects and (2) short- and long-term needs for implementation (e.g., lead-time).
	Describe the changes needed to adapt the design of the action in terms of place, time and engineering design. 
	Revise the original management action (from Column B2) to incorporate the climate-smart design considerations. Be as specific as possible.
	Make notes to: 

1) Provide a transparent record; 
2) Identify knowledge gaps;

3) Record social or economic considerations for making adaptation design changes;
4) Describe any other concerns or uncertainties.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Worksheet 2: Expand the List of Adaptation Options. (See p. 17 of guide.)
	1
	2
	3
	4
	5

	General Adaptation Strategy
	Definition
	Potential New Site-Specific Action
	Key Vulnerabilities Addressed
	Notes

	A. Reduce non-climate stresses
	Minimize localized human stressors (e.g., pollution, fishing pressure, coastal development) that hinder the ability of species or ecosystems to withstand or adjust to climatic events
	
	
	

	B. Protect key ecosystem features 
	Focus management on structural characteristics (e.g., geophysical stage), organisms, or areas (e.g., spawning sites) that represent important “underpinnings” or “keystones” of the current or future system of interest) 
	
	
	

	C. Ensure connectivity 
	Protect habitats that facilitate movement of organisms (and gene flow) among resource patches
	
	
	

	D. Restore structure and function
	Rebuild, modify or transform ecosystems that have been lost or compromised, in order to restore desired structures (e.g., habitat complexity) and functions (e.g., nutrient cycling
	
	
	

	E. Protect refugia 
	Protect areas less affected by climate change (i.e., currently-protective habitats or future protective habitats) as sources of “seed” for recovery or as destinations for climate-sensitive migrants 
	
	
	

	F. Relocate organisms
	Engage in human-facilitated transplanting of organisms from one location to another in order to bypass a barrier (e.g., conflicting current)
	
	
	

	G. Support evolutionary potential 
	Protect a variety of species, populations and ecosystems in multiple places to bet-hedge against losses from climate disturbances, and where possible manage these systems to assist positive evolutionary change 
	
	
	

	H. Other
	
	
	
	


Optional Worksheets (pp. 39, 43 & 47 of the user guide)
Supplementary Output 1: Column definitions. (See p. 39 of guide.)
	1
	2
	3
	4
	5
	6
	7

	Action number
	Existing Management Action (Original)
	Understanding of watershed processes (historical and current)
	Understanding patterns of climate change drivers
	Understanding climate change effects on stressors of concern
	Understanding stressor effects on biota
	Understanding climate change effects on effectiveness of management action

	Transfer action numbers from Column 1 of Activity 1.
	Transfer the original management actions from Column 2 of Worksheet 1B.
	As many stressors come from adjacent watersheds, data and research on processes and rates that drive stressor dynamics are often needed to understand their interactions with climate change, and should be captured here.
	Needs for climate change effects at spatial or time scales more relevant for effective evaluation of adaptation; or for climate change parameters that are more specifically related to types of watershed or coral reef processes being managed; should be captured here.
	Capture here any data, information, or research needed to understand or document the processes that determine the interactions between climate change and the watershed or in situ stressors that impact managed coral reefs.
	Information on coral species, associated reef species, watershed and/or adjacent ecosystem biota, needed to understand processes or responses to climate change, stressors, and their interactions should be captured here. 
	Information specific to the methods, processes, design, scale, or other aspects of management action methods/approaches that determine their effectiveness should be captured here.

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Supplementary Output 2: Column definitions. (See p. 43 of guide.)
	1
	2
	3
	4
	5
	6

	Action number
	Existing Management Action (Original)
	Climate-Smart Management Action
	Interactions (interdependency, redundancy conflict, + synergy*
	Sequencing (overlap requirements, prerequisites, temporal implementation)
	Notes

	Transfer action numbers from Column 1 of Activity 1
	Transfer the original management actions from Column 2 of Worksheet 1B 
	Transfer the climate-smart management actions from Column 8 of Worksheet 1B.
	Interdependency:
	Detail any sequencing considerations such as lead-time and/or overlap requirements and other prerequisites for the action.
	Capture any other action- or site-specific information that will be important for further adaptation of the action, and for moving toward evaluation and implementation.

	
	
	
	Redundancy:
	
	

	
	
	
	Conflict:
	
	

	
	
	
	+ Synergy:
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


* Identify potential interactions of this action with other actions listed in the table. Include a brief description of the nature of the relationship: interdependency, redundancy, conflict, + synergy. Conflicts should be flagged, but actions are not eliminated at this stage.
Optional Worksheet: Matrix of Possible Management Actions by Climate-Smart General Adaptation Strategy. (See p. 47 of guide.)
	Management Action
	General Adaptation Strategy

	
	A. Reduce Non-Climate Stressors
	B. Protect Key Ecosystem Features 
	C. Ensure Connectivity 
	D. Restore Structure and Function
	E. Protect Refugia 
	F. Relocate Organisms
	G. Support Evolutionary Potential

	Protect mangroves
	
	
	X
	X
	X
	
	

	Protect sea grass beds
	
	X
	
	X
	
	
	

	Establish coral nurseries
	
	
	
	X
	
	
	X
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