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Assessing Adaptation Planning Strategies of Interconnected Infrastructure under
Sea-level Rise by Cost-benefit Analysis: A Case Study of Florida
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Abstract This study assesses the adaptation planning strategies of infrastructures for the Northwest Florida region in the context of sea-
level rise based on cost-benefit analysis. Specifically, this paper considers both direct and indirect impacts of sea-level rise
on the region by deploying the interdependence of infrastructure. Based on the results, we recommend that the most effective
strategy is partial protection of land use plus inundated transportation network upgrade, even though the total shoreline
protection can make more benefits. Furthermore, we compare the adaptive planning strategies of the objective planning year
from two criteria: total benefits and cost-benefit. The result indicates that the year 2080 would be the most economical if it
is set as the objective year of the long-term infrastructure planning. The result also highlights that the economic benefits of
infrastructure should be greater over time since the total costs are distributed over many years. It is not to say that the farther

the year is, the more effective the strategy would be.
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Tab.1 Gauge station sea level prediction

ST BT O AT SRR UL B4 AT
P ASCHNOAATE S R i B (WR1) o

AT R4 AN TR R B I DX 3, AR S
R BT H U7 eE AR A (DEM) B IE
“UREL” BRI 3 [ [ R AR B R A
5 B VG AL E T 3N (R
H8729840x ; [ £ T 4187291083 ; il £ i
Rl F187286903 ) (https://tidesandcurrents.
noaa.gov) . EGIS 43 A v , 7K 3T i i 13 5 mJ
VAR Pk (0% e A J5 1)) m/\iL
BN (1] k25 8L A5 1) A £ 05 18] ) 5 AR 3L
AT R RRIR RO, R DR B R R
BOR AW X 4

2.3 ERMALR SRS

HRARARESTR R 3E R LR AR,
AR LG R ASE RN B A2 - HERR R (do
nothing)~ P47~ 115 0 A 80 Rl ik ) 8 o A 58
WA DL, 25 R E AT, T3 BORE S AT E S
JIT AR 2R 5 7 L S0 SR W o 2R 4R 1 T Al
SRS FE AT REAT R AT BT 57 o ARAAR
O P AL SR SR W, - 0 o 8 D 4 20 2 A AR o
— EL T R SR, B ACR BB AE B, PR 3
SR W 0 S50 IR 3 O P SR8 W ) R AR — 3%
AT

BFmEys MHHW NAVDSS a

NOAA High p

2040 £ 2060 F 2080 4 2100

H5 I BR BE

mEDE 1428 1.189 229x10°° 0.543 0951 1.245 1.902
AR 1799 1539 223x10°°  1.56x107% 0563 0970 1241 1.897
HEERR 2952 2667 2.36x10°° 0.591 1.000 1.249 1.907

¥ : MHHW % F 45 5 K f ; NAVDSS 4 198848 41, 2 #h 5 1 30k |

R2 EBENMMXIRRSHEITE

HRFR:EA B

Tab.2 Adaptation planning strategies and benefit calculation
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Tab.5 Results of economic analysis
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Tab.4 Spatial economic model regression results

vu SLM SEM
.

A L{g = VA=
o 124 1141 — —
S 1521032

193 14789.20% 8.

me P07 8193 14789 8.785
gg I8 5 670 64303434
%g 11458480 g 766 126 587.20%%+ 9.231
% 42013359 0974 29871933 0011
A — — 0435 4886
R? 0.842 0.827
N 231 231

¥ R R p<0.001,
KRRR-EFEH.

==
MBS R IAMERRL — A
A 133177 142 547 159 166 1.75 1.87 2.09
2040 B 92090 99 878 109 964 1.72 1.87 2.05
C 49 859 54765 60415 1.92 2.11 2.33
D -10318 -7 616 -7 616 -1.00 -0.74 -0.74
A 201 968 216 952 243 536 1.46 1.57 1.76
2060 B 147 800 159 673 180767 1.47 1.59 1.80
C 92 939 101 346 112731 1.95 2.12 2.36
D -18 248 -13323 -13323 -1.00 -0.73 -0.73
A 228 009 247 630 269 041 1.26 1.37 1.51
2080 B 163 323 178 946 189 777 1.24 1.36 1.48
C 111 350 123 364 130 410 1.80 1.99 2.18
D -24 559 -17 786 -26 406 -1.00 -0.72 -0.88
A 437 556 461 388 498 536 2.12 2.23 2.41
B 329 950 350411 368 889 2.12 2.25 2.37
2100 C 290 709 305 685 320515 3.71 3.90 4.09
D -39 859 -30716 -30716 -1.00 -0.77 -0.77
AH KR E4 B
6 BRI —EEER A 1%E] 100025
Tab.6 Sensitivity analysis—parameter for discount rates from 1% to 10%
P PVNB/ BT CBA
A B C D A B C D
0.01 187 915 131 847 72 888 -10 361 1.71 1.72 1.97 -0.74
0.02 170 615 119 652 65 959 -9 306 1.77 1.77 2.02 -0.74
0.03 155613 109 080 59 968 -8 399 1.82 1.82 2.06 -0.74
0.04 142 547 99 878 54765 -7 616 1.87 1.87 2.11 -0.74
0.05 131119 91831 50 227 -6 937 1.93 1.92 2.15 -0.74
0.06 121 081 84767 46 253 -6 346 1.98 1.97 2.20 -0.74
0.07 112228 78 540 42757 -5 829 2.03 2.02 2.25 -0.74
0.08 104 390 73028 39 671 -5376 2.09 2.07 2.29 -0.74
0.09 97 422 68 131 36 935 -4 976 2.14 2.12 2.34 -0.74
0.10 91205 63763 34 500 -4 623 2.20 2.17 2.38 -0.74

FHRE-EHBH.
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