ISO 37123:2019-12 (E)

Sustainable cities and communities - Indicators for resilie nt cities

Contents Page
0T =T o X
L Yo 11T T ) o Xi
1 £ o o o - OSSR 1
2 NOIrMAtive refEreNCEeS .......coi i mmn e 1
3 TermsanddefinitioNs ... 1
4 City INICAtOrS ... 3
5 oo 3 o 11 4
5.1 Historical disaster losses as a percentage of city product .........ccccccoccminiinnniee, 4
511 (€71 4 =T - T 4
5.1.2 [ T TTe= Lo o =T [T T] =Y 4 0T 41 4
5.1.3 [ T 1= =T o T U o= S 5
5.2 Average annual disaster loss as a percentage of city product ..........ccccoocimrrricerrrccrenresceeenenes 5
5.21 (7= 1= - | Y 5
5.2.2 [T [To2= 12 ol =T (1T =T 4 0= 0| NS 5
5.2.3 [ F= 1 = o T 1 o= S 5
5.24 Data interpretation ... ——————— 6
5.3 Percentage of properties with insurance coverage for high-risk hazards .........c...cccoececcneeenns 6
5.3.1 (€7 4 =T - | 6
5.3.2 Indicator reqUIreMENLS ... ... s mmn e e e 6
5.3.3 [ T 1= = o T U o= S 6
5.3.4 Data interpretation ... ———————————————————————— 6
54 Percentage of total insured value to total value at risk within the city ........cccccomiiiicnnrncennn. 7
5.4.1 (7= 1= - 1 Y 7
5.4.2 [T [To= 12 ol =T (0T =T 4 0T=T 0| NS 7
5.4.3 T2 = TR T o 7
5.4.4 Data interpretation ... e annnn e 7
5.5 Employment concentration ... 8
5.5.1 (€71 4 =T - TS 8
5.5.2 Indicator reqUIremMeENts ... ———————— 8
5.5.3 [ T 1= = o T U o= S 8
5.5.4 Data interpretation ... 8
5.6 Percentage of the workforce in informal employment .........cccccviminiinni e, 8
5.6.1 (7= 1= - | Y 8
5.6.2 [ T TT= Lo o =T LU T] =Y 4 0T 41 9
5.6.3 D F= = TR T o = 9
5.6.4 Data interpretation ... e annne e 9
5.7 Average household disposable INCOME ... s 9
5.71 (€71 4 =T - T 9
5.7.2 Indicator reqUIremMeENts ... ———————— 9
5.7.3 [ F= 1= = o T 1 o= 10
6 o [T 11 ' o 10
6.1 Percentage of schools that teach emergency preparedness and disaster risk reduction ...10
6.1.1 (7= 1= - | R 10
6.1.2 [ e [T=1 Lo ol =T [T TT =Y 4 0T 41 10
6.1.3 D T 1= =T o T U o= 10



6.2

Percentage of population trained in emergency preparedness and disaster risk reduction

........................................................................................................................................................ 11
6.2.1 (7= 4 =T - | 1
6.2.2 Indicator reqUIrEMENLS ....... ... mnn e s nmnnes 1
6.2.3 D T 1= =T o T U o= 1
6.3 Percentage of emergency preparedness publications provided in alternative

(=10 Yo [0 F= e =T T00 T M €T 4 =T - | 1
6.3.2 INdicator reqUIrEMENLS .........oiiiiiicciieciiir s irssss s re s e s s ss s sms s e e e e e s ss s s s smn e e e e e e s sassssmne s e e e eesassamnnnnenesnnssnsnnnnns 1
6.3.3 [ F= = TR T o= 12
6.4 Educational diSruption ... —————— 12
6.4.1 (€71 4 =T - T 12
6.4.2 Indicator reqUIrEMENLS ....... ... e e amnnes 12
6.4.3 D T 1= B o 11 o= 12
7 g = 13
71 Number of different electricity sources providing at least 5 % of total energy supply

L= ' 7= T 1 13
711 (7= 1= - 1 13
71.2 [ aTe [To= 1 2 ol L=To [ 0T 4=T 4 0T=T | S 13
713 [ 2= 6= TR T o= 13
71.4 Data interpretation ... —————————— 14
7.2 Electricity supply capacity as a percentage of peak electricity demand ............cccccerrnnnenn. 14
7.21 (€71 4 =T - T 14
7.2.2 Indicator reqUIrEMENLS ....... ... e amnnes 14
7.2.3 D T 1= = o T U o= 14
7.3 Percentage of critical facilities served by off-grid energy services ........cccouriveeriniinniniinennn 14
7.31 (7= 1= - | 14
7.3.2 [ To [Te=1 Lo ol =T [T TT =Y 4 0 T= 1 = 15
7.3.3 D T 1= =T o T U o= 15
8 Environment and climate Change ... s 16
8.1 Magnitude of urban heat island effects (atmospheric) .......cccccovciiiiiicinrcic 16
8.1.1 (€71 4 =T - T 16
8.1.2 Indicator reqUIremMeENts .........cccoiiiiiiiiiicr e —————— 16
8.1.3 D T 1= B o T U o= 16
8.1.4 Data interpretation ... e 16
8.2 Percentage of natural areas within the city that have undergone ecological evaluation for

their protective SEIVICES ... s s s s s s s s s e e e e s 17
8.21 (7= 1= - 1 17
8.2.2 [ e [Te=1 Lo ol =T [T TT =Y 4 0 T= 1 = 17
8.2.3 [ 2= 6= TR T o= 17
8.3 Territory undergoing ecosystem restoration as a percentage of total city area .................. 18
8.3.1 (7= 1= - 1 18
8.3.2 Indicator reqUIremMeENts ........ccccoeiiiiniiir e —————— 18
8.3.3 D F= 1 = B o T U o= 18
8.3.4 Data interpretation ... ————————————— 18
8.4 Annual frequency of extreme rainfall events ..........cccconniinni s ————— 19
8.4.1 (€7 4 =T - T 19
8.4.2 Indicator reqUIrEMENLS ....... ... e e nmn e 19
8.4.3 D T 1= =T o T U o= 19
8.5 Annual frequency of extreme heat events ... 19
8.5.1 (7= 1= - 1 19
8.5.2 [ LaTe [To= 1 2 ol L=To [ 0T =T 4 0T=T | S 19
8.5.3 [ 2= 6= TR T o= 20
8.6 Annual frequency of extreme cold events ... ——————— 20
8.6.1 (€71 4 =T - T 20
8.6.2 Indicator reqUIremMeENts .........cccviiiiiiiiir e ————— 20
8.6.3 D T 1= = o 11 o= 20
8.7 Annual frequency of flood events ..o ———————— 20
8.71 (€7 4 =T - T 20
8.7.2 [ [ o [Te=1 Lo ol =T [T TT =Y 4 0T= 1 = 20



8.7.3

8.8.1
8.8.2
8.8.3
8.9

8.9.1
8.9.2
8.9.3

9.3.1
9.3.2
9.3.3
9.34
9.4

9.4.1
9.4.2
9.4.3
9.4.4
9.5

9.5.1
9.5.2
9.5.3
9.6

9.6.1
9.6.2
9.6.3
9.6.4
9.7

9.71
9.7.2
9.7.3
9.74

10
10.1
10.1.1
10.1.2
10.1.3
10.2
10.2.1
10.2.2
10.2.3
10.2.4
10.3

[ F= 1= = o T 1 o= S 21
Percentage of city land area covered by tree canopy ........cccceiiiiiciiismninnscee e 21
1.7 4 =T - | 21
Indicator reqUIreMENLS ...... ... e 21
D T 1= =T o T U o= 21
Percentage of city surface area covered with high-albedo materials contributing to the
mitigation of urban heat iSIands ... 21
7= 1= - 1 21
INdicator reqUIrEMENLS ... rsee e e s ssm s e e e e e e s s s smn e e e e e e e s e s nmmn e e e ennnnnsnnnns 22
[ T2 = TR T o = 22
T T 1 T S 22
Annual expenditure on upgrades and maintenance of city service assets as a percentage
of total City bUAget ... ——————————— 22
1.7 4 =T - | 22
o [Tz=1 Lo ol =T LU TT =Y 4 0T 41 22
D T 1= =T o T U o= 23
Annual expenditure on upgrades and maintenance of storm water infrastructure as a
percentage of total city budget ... ————— 23
7= 1= - 1 23
INndicator reqUIrEMENLS ..........eiiiiiiiiccc e s ssm s e e e e s s s s smn e e e e e e e s e s s nmme e e e eesnnnnnnnns 23
[ F= 1= = o T 1 o= 23
Annual expenditure allocated to ecosystem restoration in the city's territory as a
percentage of total city budget ... ———— 23
1.7 4 =T - | 23
Indicator reqUIreMENLS ...... ... e 24
[ T 1= =T o T U o= 24
Data interpretation ... ———————————————— 24
Annual expenditure on green and blue infrastructure as a percentage of total city budget
......................................................................................................................................................... 24
7= 1= - 1 24
INndicator reqUIrEMENLS ..........eeiiiiiiiiccccecrr e e s ssmn e e e e e s s s s smn e e e e e eesa s s s nmmn e e e nesnnnnnnnns 24
[ F= 1= = o T 1 o= 25
Data interpretation ... —————————— 25
Annual expenditure on emergency management planning as a percentage of total city
BUAQGEL ... ———————— 25
1.7 4 =T - | 25
Indicator reqUIreMENLS ... e 25
D T 1= =T o T U o= 25
Annual expenditure on social and community services as a percentage of total city

01T [ = 26
7= 1= - | 26
INndicator reqUIrEMENLS ... rsee e e e s e e e e e s s s s smn e e e e e e e sa s s s nmmn e e e eesnnnsnnnns 26
[ T = TR T o 26
Data interpretation ... ————————— 26
Total allocation of disaster reserve funds as a percentage of total city budget ................... 26
171 4 =T - TS 26
Indicator reqUIreMENLS ...... ... e 27
[ F= 1= = o T 1 o= 27
Data interpretation ... s 27
LT3 =T o T T T = 27
Frequency with which disaster-management plans are updated ...........cccccciiiiiiviiiiiiiniiiennnns 27
=Y =T - | 27
g e [T e= Lo ol =T LU =Y 4 0T L 27
[ F2 1 =Y o 1 o =Y 27
Percentage of essential city services covered by a documented continuity plan ................ 28
7= T - P 28
Indicator reqUIreMENLS ...... ... e 28
[ T 1 =T o 1 o = 28
Data interpretation ... e 28
Percentage of city electronic data with secure and remote back-up storage ........ccccce...ccu.. 29



10.3.1
10.3.2
10.3.3
10.4

10.4.1
10.4.2
10.4.3
10.5

10.5.1
10.5.2
10.5.3
10.6

10.6.1
10.6.2
10.6.3
10.6.4

11
11.1
11.1.1
11.1.2
11.1.3
11.2
11.2.1
11.2.2
11.2.3
11.3
11.3.1
11.3.2
11.3.3
11.4
11.4.1
11.4.2
11.4.3
11.4.4

12
121
1211
12.1.2
12.1.3
12.2
12.21
12.2.2
12.2.3
12.3
12.3.1
12.3.2
12.3.3
12.4
12.4.1
12.4.2
12.4.3
12.4.4
12,5

12.5.1
12.5.2
12.5.3
12.6

7= T - 29
Indicator reqUIrEMENLS ....... ... e nmnnes 29
[ F= 1 Y o 1 o =Y 29
Percentage of public meetings dedicated to resilience in the City ..........ccoociiiiiiiiiiiiiciiiees 29
L T=Y =T T 29
[ [ e [Tez=1 Lo ol =T [T TT =Y 4 0 T= 1 = 29
[ T2 1 =] o 1 oY 30
Number of intergovernmental agreements dedicated to planning for shocks as

percentage of total intergovernmental agreements ..........ccccccvmiiiiicccnecenine e 30
L= =T | 30
Indicator reqUIremMeENts .........ccceiiiiniiir i —————— 30
[ F= 1 Y o 1 o =Y 30
Percentage of essential service providers that have a documented business continuity

] = T 31
=TT - 31
[ [ To [Tez=1 Lo ol =T [T TT =Y 4 0T= o 1 = 31
[ T2 1 =T o 1o 31
Data interpretation ... —————————————————— 31
1= L o 32
Percentage of hospitals equipped with back-up electricity sUpply ......cccoeeceeimmmriiiiicccccneeens 32
7= T - 32
Indicator reqUIremMeENts ..o ————— 32
[ F= 1 Y o 1 o =Y 32
Percentage of population with basic health insurance ............cooccies 32
=TT - 32
Indicator reqUIrEMENLS ....... ... s mn e nmnnes 32
[ T 1 =] o 1 o = 33
Percentage of population that is fully immunized ... 33
L T=Y =T T S 33
aTe [To= 1 2 ol L=To [ UL (=T 4 0T=T | S 33
[ 2= = T o T U o= 33
Number of infectious disease outbreaks per year ..........cccccoiiiiicmiiniicninr e 33
7= T - 33
Indicator reqUIremMeENts ..o ———————— 33
[ F= 1 ] o 1 o =Y 34
Data interpretation ... e 34
Lo T L= T 34
Capacity of designated emergency shelters per 100 000 population .........cccccceecmrrrcecrrrnnnns 34
L T=Y =T T O 34
1aTe [To= 1 2 ol L=To [ 0T =T 4 0T=T o | S 34
[ F= = T o T U o= 34
Percentage of buildings structurally vulnerable to high-risk hazards ...........cccccccerrrriiciinees 35
7= T - 35
Indicator reqUIremMeENts ........cccceiiiiniiir e ———————— 35
[ F= 1 Y o 1 o =Y 35
Percentage of residential buildings not in conformity with building codes and standards 35
=TT - 35
Indicator reqUIrEMENLS ....... ... e e nmnnes 35
[ T2 1 =] o 1 oY 36
Percentage of damaged infrastructure that was "built back better” after a disaster ........... 36
L= 4 =T | 36
1aTe [To= 1 2o ol L=To [ 0T =T 4 0T=T 0| S 36
[ F= = T o T U o= 37
Data interpretation ... ———————————— 37
Annual number of residential properties flooded as a percentage of total residential
properties in the City ... ——————————— 37
7= T - 37
Indicator reqUIrEMENLS ....... ... e 38
[ T2 1 =Y o 1o = 38
Percentage of residential properties located in high-risk zones .......c.ccccocrrececrrrcccceerscccenn, 38



12.6.1
12.6.2
12.6.3

13
13.1
13.1.1
13.1.2
13.1.3
13.1.4
13.2
13.21
13.2.2
13.2.3
13.3
13.3.1
13.3.2
13.3.3
13.4

13.4.1
13.4.2
13.4.3
13.5

13.5.1
13.5.2
13.5.3

14

15
15.1
15.1.1
15.1.2
15.1.3
15.2
15.2.1
15.2.2
15.2.3
15.3

15.3.1
15.3.2
15.3.3
15.4

15.4.1
15.4.2
15.4.3

16
16.1

16.1.1
16.1.2
16.1.3
17

18
18.1

7= 1T - P 38
Indicator reqUIreMENLS ...... ... s m e 38
[ F= 1 =T o 1 o = 38
Population and social conditions ... ———————— 39
Vulnerable population as a percentage of city population ..........ccccccmiiiicmrrn e 39
=Y =T - | 39
T [To= 12 ol £=To (U TT =T 4 0= 0| SR 39
[ 221 = T o 11 o= 39
Data interpretation ... e nn e e e e s nnnne 39
Percentage of population enrolled in social assistance programmes ...........cccccccmmrrriiiccinnnes 40
7= 1T - P 40
Indicator reqUIrEMENLS ...... ... s 40
[ F= 1 =T o 1 o = 40
Percentage of population at high risk from natural hazards ...........cccooviiininiiicnciicnee, 40
=Y =T | 40
e TTez=1 o] ol =T [T TT =Y 4 0T 41 40
[ T2 1 =T o 1 o = 41
Percentage of neighbourhoods with regular and open neighbourhood association

0 1= €1 T - SR 41
=Y = | 4
Indicator reqUIremMeENts ... ————————— 41
[ F2 1 =Y o 1 o =Y 41
Annual percentage of the city population directly affected by natural hazards .................... 41
=TT - 41
Indicator reqUIreMENLS ...... ... e 42
[ T2 1 =T o 1 o = 42
RECIEAION ... e 42
8T 1 =1 SR 42
Percentage of city population covered by multi-hazard early warning system .................... 42
7= T - 42
Indicator reqUIremMeENts ... ————————— 42
[ F= 1 Y o 1 o =Y 43
Percentage of emergency responders who have received disaster response training ....... 43
7= T - 43
Indicator reqUIreMENLS ...... ... e 43
[ T2 1 =T o 1 o = 43
Percentage of local hazard warnings issued by national agencies annually that are

received in a timely fashion by the City ........ccoi i 43
=Y =T - | 43
INndicator reqUIrEMENLS ..........ciiiiiiiiiiccceerr e ssme e e s ssm s e e e e e s s s smne e e e e e e sa s s nmn e e e e eennnnsnnnne 44
[ 2= = T o 11 o= 44
Number of hospital beds in the city destroyed or damaged by natural hazards per 100

(000 oo o T |- 1o o 44
7= 1T - P 44
Indicator reqUIreMENLS ... s 44
[ T2 1 =T o 1o = 45
RS T o] [T IR T T P RRRR 45
Number of active and temporary waste management sites available for debris and rubble
per sqUAare Kilometre ... s s s s s s s s s s s s s ssesssssnsnsns 45
=Y =T - | 45
g T [T e= Lo ol =T [T =Y 4 0T 1 45
[ F2 1 =Y o 11 o =Y 45
SPOrt aNd CUIUIE ........eeiiiiii it s e s an e e e e e e s 45
TelecoOMMUNICALION ... e m e e e e mmn e e e e s 46
Percentage of emergency responders in the city equipped with specialized

communication technologies able to operate reliably during a disaster event .................... 46



18.1.1
18.1.2
18.1.3

19
19.1
19.1.1
19.1.2
19.1.3

20.1

23
231
23.1.1
23.1.2
2313
23.1.4

7= T - 46
Indicator reqUIrEMENLS ....... ... e nmnnes 46
[ F= 1 Y o 1 o =Y 46
B2 1 57 2o T = 1o TN 47
Number of evacuation routes available per 100 000 population .........ccccceeiccciiceeinnnnccccsneens 47
L T=Y =T TS 47
[ Te TTez=1 Lo gl =T LU TT =Y 4 0 T=Y 1 47
[ F= = BT o T U o= 47
Urban/local agriculture and food SeCUrity ..........cccoiiiiiiiiiin i 47
Percentage of city population that can be served by city food reserves for 72 hours in an

L= 4T o = T 47
=TT - 47
Indicator reqUIrEMENLS ....... ... s e nmnnes 47
[ T2 1 =] o 1 oY 48
Percentage of the city's population living within one kilometre of a grocery store ............. 48
L T=Y =T TP 48
1aTe [To= 1 2 ol L=To [ 0T 4=T 4 0T=T o | S 48
[ F= = T o T U o= 48
Urban Planning ... 49
Percentage of city area covered by publicly available hazard maps .........ccccccecmiriniiicciinees 49
7= T - 49
Indicator reqUIrEMENLS ....... ... e e nmnnes 49
[ F= 1 Y o 1 o =Y 49
Pervious land areas and public space and pavement built with porous, draining

materials as a percentage of city land area ..o 49
L T=Y =T T SR 49
[ [ e [Tez=1 Lo ol =T [T TT =Y 4 0T= 1 = 49
[ F= = T o T U o= 50
Data interpretation ... n e e e nmnnns 50
Percentage of city land area in high-risk zones where risk-reduction measures have

been implemented ... ——————————— 51
7= T - 51
Indicator reqUIrEMENLS ....... ... e s nmnnes 51
[ F= 1 Y o 1 o =Y 51
Percentage of city departments and utility services that conduct risk assessment in their
planning and iNVEStMENt ... ——— 51
L T=Y =T T 51
[ [ o [Tez=1 Lo ol =T [T TT =Y 4 0T= 1 = 52
[ F= = T o T U o= 52
Annual number of critical infrastructures flooded as a percentage of critical

infrastructure in the City ... 52
7= T - 52
Indicator reqUIremMeENts ........ccccoeiiciiiiic i ————— 52
[ F= 1 =Y o 1 o =Y 53
Annual expenditure on water retention measures as a percentage of city prevention
Measures budget ... ———————— 53
=TT - 53
[ e [Tez=1 Lo ol =T [T TT =Y 4 0T= 1 = 53
(DT 1= I8 =0 [0 T (= 4 L= 53
L AT T3 (== 1] 53
L 1= 53
Number of different sources providing at least 5 % of total water supply capacity ............ 53
7= T - 53
Indicator reqUIrEMENLS ....... ... e nmnnes 54
[ F= 1 =Y o 1 o =Y 54
Data interpretation ... e 54



23.2 Percentage of city population that can be supplied with drinking water by alternative

L0 T=1 4 TeTo =30 o] gl 728 4 Lo T U T4 54
23.21 =TT - 54
23.2.2 Indicator reqUIreMENLS ...... ... s 54
23.2.3 [ T2 1 =T o 1 o 55
24 Reporting and record mainte@NaNCe ..........ccoiiiiiiiiiiinn e 55
Annex A (informative) Typology of city hazards ..........cccccoiiiiicciiiiiii s 56
Annex D (informative) UN Sustainable Development Goals (SDGs) and the Sendai Framework for

Disaster Risk ReAUCLION ... s smn s s e s mmm e e e e mmnns 62
[ T0 o [T - o 82



		2026-06-19T18:48:02+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




