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The Approach: 

• We present a systematic method for assessing the costs 

of coastal flooding at the local level 

 

• The method combines readily-available GIS capabilities 

with estimates of natural hazards effects  

 

• This transferable method allows the ex-ante 

monetization of costs of different flooding scenarios  

 

• Coastal planners can generate information on assets 

and population at risk in their jurisdictions 

 

 



Stage 1: Creating Inundation Maps 
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Stage 1: Creating Inundation Maps 



Stage 2: Spatially distributing assets and 

population and calculating costs 
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Calculating Floor Space 

H
B
=60.7 

H
R
=63.3 

H
L
=2.6 

Building height (H
B
): 

 

Where: 

H
R 

= Building roof height 

H
L 
= Building land height 



Calculating Floor Space 

Number of floors in residential (F
R
) and Non-

Residential (F
N
) buildings: 

 

Where: 

H
B 
= Building height 

F
N 

=60.7/5 

     =12 



Calculating Floor Space 

Floor space (S
B
): 

Where: 

S
R
= Building roof space 

F = Building number of 

floors 

F
 
=12 

S
R
=4926 m

2 

S
B 
=4926*12 

=59112 m
2 



Calculating Building Value 

Non residential building values (per m
2
) by region (P

RN
): 

Where: 

V
RN

= Total regional non 

residential building stock 

S
RN 

= Total regional non 

residential floor space 

 



Calculating Building Value 

Non-residential building values (P
BN

): 

Where: 

P
RN

=Non residential 

building value (per m
2
) 

by region 

S
BN 

= non residential 

building floor space 



Calculating Total Population per Building 

The average number of inhabitants per m
2
 of residential 

floor space in a statistical area (I
SR

):  

 

where: 

I
S
= Total 

population per 

statistical area 

S
SR 

= Total statistical 

area residential 

floor space 

  



Calculating Total Population per Building 

Population counts per building (I
B
):  

 

where: 

S
BR 

= Residential 

building floor space 

I
SR

 = Average 

number of 

inhabitants per m
2
 

of residential floor 

space in a statistical 

area  
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Stage 3- Assessing the Level of 'Local 

Exposure' 
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0.5 m 

Haifa 284 621 23 597 154,064 1,726,884 1,630,078 67,415 

Tel-Aviv 39 182 45 137 727,612 425,577 401,720 10,471 

National 380 1,392 154 1,238 1,346,896 3,173,425 2,995,527 81,078 

2 m 

Haifa 710 1,531 158 1,372 1,051,729 3,963,117 3,740,950 176,637 

Tel-Aviv 124 315 244 459 2,298,092 541,263 510,921 33,594 

National 1,234 3,676 847 2,829 7,382,886 7,732,898 7,299,404 270,099 
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0.5 m 

Haifa 387 815 92 724 609,797 2,089,664 1,972,520 98,712 

Tel-Aviv 50 133 96 37 1,570,480 115,686 109,201 10,670 

National 678 1,502 404 1,099 3,389,766 3,345,475 3,157,933 155,883 

2 m 

Haifa 94 235 42 193 275,713 558,402 527,099 23,040 

Tel-Aviv 95 446 244 202 3,985,658 626,109 591,010 17,953 

National 478 1,252 591 661 5,713,830 1,608,853 1,518,664 62,243 

Capital Stock (residential, non residential, machinery 

and infrastructure) exposed to SLR and EF:  

Haifa, Tel Aviv and National Totals 



Population at Risk due to SLR and 

EF and their Socio-Economic Profile: 

Municipalities comprising the Northern Coastal Strip 
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0.5 m 

NESHER 6 0.02 6 1 2 2 1 

ACRE 15,565 33.91 44,126 1,913 4,543 5,708 3,401 

NAHARIYA 2,361 4.60 14,157 652 750 345 615 

KIRYAT YAM 3,032 8.02 10,444 268 892 1,115 756 

MATTE ASHER 2,092 9.51 5,974 370 242 7 1,473 

ZEVULUN 5 0.04 13 1 1 1 3 

2 m 

NESHER 88 0.37 375 13 33 28 14 

ACRE 17,505 38.14 69,828 2,281 5,320 5,760 4,144 

NAHARIYA 10,900 21.25 63,393 3,026 3,313 1,788 2,773 

KIRYAT YAM 10,447 27.64 38,086 1,249 3,263 3,418 2,517 

MATTE ASHER 2,536 11.53 13,442 432 433 9 1,661 

ZEVULUN 518 4.62 1,849 76 143 18 281 



Final Remarks 

• We present a systematic method to show how 

urban/coastal planners can generate meaningful new 

local level data 

 

• This is accomplished using readily available data, 

platforms and GIS tools 

 

• Method is transferable and reproducible. Can be 

replicated at different levels of spatial resolution 

according to level of detailed data  available 

 

• Results show how the impacts of natural physical 

processes can be monetized 

 

 


