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KEYS TO ADAPTATION MODELING

BE CLEAR ABOUT WHO IS ADAPTING TO WHAT.

BE CLEAR ABOUT WHO KNOWS WHAT AND WHEN DO THEY KNOW IT.

REFLECT DECISION FRAMEWORK (i.e., CRITERION) THAT WOULD BE EMPLOYED BY YOUR DECISION-MAKERS.
EXAMPLE – SEA LEVEL RISE ALONG DEVELOPED COASTLINE OF THE U.S.

1.) VULNERABLE SECTOR?

· COASTAL PROPERTY VULNERABILITY

· THREAT IDENTIFIED BY PRELIMINARY IMPACT ASSESSMENTS

· RISING SEAS AS REFLECTED IN MEAN SPRING HIGH TIDE

· THERE IS A LARGE NETWORK OF TIDAL MONITORS

· RELATES TO ZONING ISSUES, COASTAL DEVELOPMENT MANAGEMENT PLANS, STORM RESPONSE, ETC…

2.) CURRENT VULNERABILITY

· OCCASIONAL TOLERABLE FLOODING

· OCCASIONAL SEVERE COASTAL STORMS

· STRONG DEMAND FOR EXPANDING DEVELOPMENT WITH PROPERTY VALUE GRADIENT FROM THE COASTLINE

· ADAPTATIONS INCLUDE PROTECTION SCHEMES, EARLY WARNINGS FOR STORMS (credibility issues), INSURANCE FOR RISK SPREADING (private and public)

· “RETREAT FROM THE SEA” IN SOME PLACES

3.) FUTURE CONDITIONS

· SLR SCENARIOS – WIDE RANGE WITH AND WITHOUT PROBABILITIES (IPCC; JIM TITUS)

· PROPERTY VALUE APPRECIATION DEPENDING ON PER CAPITA GDP AND POPULATION GROWTH

· FORESIGHT – AUTONOMOUS MARKET REACTION DEPRECIATING STRUCTURE VALUE TO ZERO

· NO FORESIGHT – NO MARKET ANTICIPATION

4.) ADAPTATION OPTIONS

· PROTECT 

a.) BEACH NOURISHMENT WITH SEA WALL BACKUP AS NEEDED

b.) SEA WALL – CONSTRUCTION AND MAINTENANCE AS NEEDED

· ABANDON PROPERTY

· AUTONOMOUS MARKET ADAPTATION WITH FORESIGHT; NON WITHOUT

· COST BENEFIT DECISION FRAMEWORK

a.) COST OF PROTECTION FROM ENGINEERING DATA AND ANTICIPATED MARKET FOR MATERIALS

b.) BENEFIT OF PROTECTION IS DISCOUNTED VALUE OF SERVICES = THEN CURRENT MARKET VALUE (an assumption of competitive real estate markets)

c.) FORESIGHT – INCLUDE ONLY LAND IN COST; USE INTERIOR LAND PRICE

d.) NO FORESIGHT – PROPERTY APPRECIATING UNTIL THRESHOLD; PROTECT MORE 
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THESE LOOSE EVALUTATIONS SUGGEST THE NEED TO WORRY ABOUT FORESIGHT ISSUE

MAY SUGGEST “PROTECT IT ALL”

RESULTS

· INCLUDING EFFICIENT ADAPTATION WITHOUT FORESIGHT LOWERS ANNUAL COST BY 70-75% 

· ADDING FORESIGHT REDUCES COST BY ANOTHER 15%

· PROTECTING EVERYTHING COSTS ABOUT ONE-THIRD OF VALUE OF PROPERTY

· ADDING STORM VARIABILITY CAN FURTHER REDUCE COST ATTRIBUTABLE TO SLR OR ADD UP TO 15% DEPENDING ON SEQUENCE AND SEVERITY OF STORMS AND POLICY REGIME (set back rules; zoning; storm insurance; building codes).

· TIGHTENING BUILDING CODES INCREASES COST IN CONTEXT OF STORMS. 

