10

15

20

Supplementary figures to: Mapping Transboundary Climate
Change Risk: the case study of the Trinational Metropolitan Area
Upper Rhine Area

Nils Riach!, Nicolas Scholze!, and Riidiger Glaser!

!1Physical Geography, Institute of Environmental Social Sciences and Geography, University of Freiburg, Germany

Correspondence: Nils Riach (nils.riach@geographie.uni-freiburg.de)

List of Tables
S1 Data sources for the indicators of the riskindex . . . . . . . . . .. .. ... 3
List of Figures
S1 Ensemble output under RCP 4.5 for summerdays . . . . . . .. .. ... ... ... 4
S2  Ensemble output under RCP 8.5 for summerdays . . . . . .. ... ... .. ... 5
S3  Ensemble output under RCP 4.5 for tropical nights . . . . . . . . . . .. .. .. ... . 6
S4  Ensemble output under RCP 8.5 for tropical nights . . . . . . ... .. ... ... 0oL 7
S5 Ensemble output under RCP 4.5 for frostdays . . . . . . . . . . . . .. 8
S6  Ensemble output under RCP 8.5 for frostdays . . . . . . . . . . . . . . e 9
S7  Ensemble output under RCP 4.5 for precipitation rate in winter . . . . . . . . . . . . . .. ... 10
S8  Ensemble output under RCP 8.5 for precipitation rate in winter . . . . . . . . . . . ... ... ... ... ... 11
S9  Ensemble output under RCP 4.5 for precipitation rate in summer . . . . . . . . . . . . . ... .. 12
S10 Ensemble output under RCP 8.5 for precipitation rate in summer . . . . . . . . . . . . . ..o 13
S11 Ensemble output under RCP 4.5 for heavy precipitation . . . . . . . . . . . . ... . 14
S12 Ensemble output under RCP 8.5 for heavy precipitation . . . . . . . .. .. ... ... ... ... ... .. 15
S13 Ensemble output under RCP 4.5 for consecutive dry day periods . . . . . . . .. . ... ... .. ...... 16
S14 Ensemble output under RCP 8.5 for consecutive dry day periods . . . . . . . . ... ... ... ... . .... 17
S15 Combined climatic StresSOTS . . . . . . .« v v v i e e e e e e e e e e e e 18
S16 Percentage of built-up-areas per COMmMUNILY . . . . . . . . . . . .ottt e e e e 19
S17 Number of critical infrastructures per community . . . . . . . . . . . ... oo e e 20
S18 Population density per COMMUNILY . . . . . . . o v vt e e e e e e e e e e e e e e e e e e 21
S19 Percentage of population between 15 and 65 years per community . . . . . . ... ... ... 22



25

30

S20
S21
S22
523
S24
S25
S26
S27

Comparable height of business tax per community . . . . . . . . . . . . o oL 23

Unemployment rate per community or district . . . . . . . . . . . ... 24
Percentage of small and medium sized businesses per community . . . . . . . . . . ... ..o 25
Percentage of flood affected areas per community . . . . . . . . ... L 26
Absolute population in flood areas . . . . . . . ... L 27
Critical infrastructure in flood areas . . . . . . . . . . . L e 28
Build-up areasin flood areas . . . . . . . ... e 29

Number of communities within each risk category grouped by the climate model configuration. Lighter colours

indicate communities with uncertainty issues adopted from the socio-economic dimension. . . . . . . ... .. 30



QA0QE 295

QAOQE 298

QA0QE 995
“(810 2unf [T U0 passasoe) /d 3/ddedoys0a8/yo°sq'098' :dny "wanxa/00€/001/0€ OH AMBYUJANGAN[ IPLIS-[sed uojuey|
(8107 dunf [ uo passadoe) “xdse: [enod [o°Se: csdny wanxa/00€/001/0€ OH dMeyuajangal] ‘nesiey uojuey

(8107 dunf [ uo passadde) dyd-xapul/uatepoas o 0s:qamoas//:sdny ‘wonxa/00c/001/0€ OH FMENUIJANGII]] "UONBULIOJUIOID) N Wy
*(810Z dunf [ U0 passador) /doysoad/yor[q-oad mmm//:sdny "wanxa/00€/001/0€ OH AMBYUJANGII[] "UONRULIOJUIOdD) INJ Iy

seare dn-1[Inq pa1oajye poof]
SLLIND PAIO2JE PooL
uone[ndod paidajye poof

“(810T UN[ £ UO PISSIIR) 967 SY6T/SONDISIEIS/1j/1j-0asurmmm//:sdny “[I9p SIOYOL] - () SIUAWOS

*(810T 2UN( ] UO PAssadIE) [UWIY X2PUI/USI[IST It an/ep-dir P mmm//:dNy “WanxodH ‘00TOH ‘0TOH SHEONISTY “Z[ejd-PUBUIY ‘U2)SI0] pun SUNIYRUIF Q131U J[aMUI[) 1Ny WNLIASTUIA
“(810g dunf [ o passaode) [zbHa/boriqnd peq:mqn-opn;/:diy ‘uayorp: 1290) ‘MENT

*(810T duUn[ T UO Passaode) 1J/AIS IO "RuaYI098 1pS//:sdny e ° 1) seare 001OH

spedun pauiquio)

“(810C dunf €] UO passadoor) apdIrynsneIsmmmy/:sdny ‘ua3ngeyosag IOYDISIOATRIZOS 1P [YeZ pun ITA\ YORU GT(T USWIYAUIANU[ “Z[R]d-PURIUISY JWESIPURT SAYISNSRIS
“(810T duUN[ €] UO Passadae) ap'Mq-ynsnels'mmm//:sdny (g :uassepjuageISundnypyosag yoru g 119s 2GaLIag pun UaWYaUINU() SIQUIAIINA -Uapeg JWESIPULTT SAYISTISNLIS
“(810T dUN € UO PASSAOIE) 998/ 9RT/UONPULIOUI/I/LY dISUT MMA//:SANY “[RIIP SIAYDY 12 SIUUOP P $aseq ‘ANOILLIA) UN IS SINSHI © p] (T WAWISUDY HASNI
*(810T dUN[ €] UO PassdOr) 998/ 9YT/UONBULIOJUL/LI/I ISULMMAM//:SANY “[IRIPP SIDNYIY 19 SIPUUOP AP SISEQ “DIOILLID) UN INS SIRINSII © (T WAWASU0DIY "THSNI

“(810T dunf GT U0 passadde) $10T (LNHLVLS) MANSSUIWYaUINUL JOP FHSHLIS "SAE wowkodwa WS

*(810T dunf €] U0 passaooe) /op-[erodynsnels mmmy/:sdny 1aqay my p

g 1op y

neIsyy it (] “19pURT] JOP pUn SIpUNE SIP Y AYISNSIILIS

1qe19 sap 10 sastidonua sop artouady (G0 d9uue, [ mod SHuAWISSIIQRIY SIP 19 sestdonuo sop sryderSowd “TISNIT

(8107 dunf ¢ uo passadoe) ds[xapur/ga/yoieIsue:; :sdny “aqer oxd 19Q1Y AUIINI I 'SSIMSIToqIR

*(810¢ dunf G] U0 passaooe) sanbpsness/[reriod/iyanos-sjodwrmmmy/:sdny g 10g 2[eo0] 21031p N[edsy ap saguuo(] sorqnd sa1dwoy) $ap 32 UONOY [ 3p AJISIUTA

*(810T dunf G[ UO PAssadar) /op-[eriodynsHeIs™ tsdny " 10T ot P ( “19pURTT I9p pun SIPUNE SIP 1Y AYISHSTIRIS
Am 10g dunf Z| uo _uvmmuuow; IS 10 .NCOF—ODW._J -sdny I b ’s)
(8107 2unf g] UO pa ) I/ 1S /5}10: eUaY1093 1ps//:sdny -anJofeied euaY0an

Aer juawkordwaun

xe) ssouisng
s1eak 69-G1 uonendog

Kysuap uonendog

APADISUIS pauIquIo))

*(810T dunf 7| o passadae) g1 (g ‘310 wsopue|d//:sdny woiy passinar dwnp 1aued “s1anquiuo) depyisanguado

*(810T 2UN[ ] UO PISSIOIE) QUWIOY/#YOIEAS SO[RIED/A1Y/AISHI0OMIDU0DS /MO BUAYI02F IPs//:sdNY “anSo[eIed "RUA]0ID)

*(810z dunf ] uo QeI T10T-O1/ L d/nasnoruradoo’ rsdny “1°G'§ 1 UOISIOA ‘T10T (D7TD) 39A0D) pue 2uLio) “durwei3old snouiado)

QImonnseIjuI [N

seare dn-ping

ULINI0 [enyeds paurquio)

“(9102) ANENIUT XAAWOD-OMN 24} UM PAR[o[ed pue (M) TAIIS FYIBIA UBWIAD 3 £q Papraoid [quiasus [PPO
*(9107) 2AnENIUT XHAIOD-OUNE U} UM PAR[AO[ED PUE (AM) NAIIS JOYILM URULIRD a1 A papiaoid aquiasu [9pO
“(9107) dAneniul XHAY0D-O¥NH ) UIYIm paieno[es pue (GAQ) S0IAIS IYIeaAy UewLId 3y £q papiaoid S[quiasug] [9pOA
“(9102) 2ANENIUT XAAHOD-OUN 24} UIGIM PAR[oE) pue (M) TAIIS TYITIA, UBWIID A Aq papraoid [quiasus [JPO
*(9107) 2ANENIUL XATAOD-OUNE 24} UIIIA PIIR[Nd[ed Pue (M) 1AIDS JOYILIA UBULAD) 3y} AQ papraoad Jquiasug [9pol
“(9107) 2AnENIUL XAHOD-OFNH Y UIgiia paienofes pue () IAIAS 1oyIEap UBwIdD oy £q papiaoid ajquiasuy [9pOjA

uonendalg Aavaq
uonendioald Jowwng
uonendioald IUIA
ske 15014

SYSIN [eordoay,

sKe( Jowwng

J0SS2)S B PIUIqUIO)

?2anog

a0yedrpuy

Juduodwodqng YSIY/ANIqeIaumA

XOpul YSII 9y} JO SIOJEDIPUI 3Y) 10§ SAOINOS BIe(] *IS qeL



15th Percentile

2021-2050

Change in No. of days
compared to 1971-2000

2041-2070

Change in No. of days
compared to 1971-2000

2071-2100

Change in No. of days
compared to 1971-2000

60

50

40

30

20

10

Change in No. of days
compared to 1971-2000

Change in No. of days
compared to 1971-2000

Change in No. of days
compared to 1971-2000

Figure S1. Ensemble output under RCP 4.5 for summer days
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Figure S2. Ensemble output under RCP 8.5 for summer days
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Figure S3. Ensemble output under RCP 4.5 for tropical nights
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Figure S4. Ensemble output under RCP 8.5 for tropical nights
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Figure S5. Ensemble output under RCP 4.5 for frost days
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Figure S6. Ensemble output under RCP 8.5 for frost days
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Figure S7. Ensemble output under RCP 4.5 for precipitation rate in winter
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Figure S8. Ensemble output under RCP 8.5 for precipitation rate in winter
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Figure S9. Ensemble output under RCP 4.5 for precipitation rate in summer
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Figure S10. Ensemble output under RCP 8.5 for precipitation rate in summer
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Figure S11. Ensemble output under RCP 4.5 for heavy precipitation
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Figure S12. Ensemble output under RCP 8.5 for heavy precipitation
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Figure S13. Ensemble output under RCP 4.5 for consecutive dry day periods

16

85th Percentile

Change in No. of periods
compared to 1971-2000

Change in No. of periods
compared to 1971-2000

Change in No. of periods
compared to 1971-2000



15th Percentile

2021-2050

I
&7

Change in No. of periods
compared to 1971-2000

2041-2070

Change in No. of periods
compared to 1971-2000

2071-2100

Change in No. of periods
compared to 1971-2000

80

60

40

20

I
&7

Change in No. of periods
compared to 1971-2000

Change in No. of periods
compared to 1971-2000

Change in No. of periods
compared to 1971-2000

Figure S14. Ensemble output under RCP 8.5 for consecutive dry day periods
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Data: Copernicus Progamme [2016]

Figure S16. Percentage of built-up-areas per community
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Data: Georhena [2018], OSM [2018]

Figure S17. Number of critical infrastructures per community
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Figure S18. Population density per community
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Figure S20. Comparable height of business tax per community
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Figure S23. Percentage of flood affected areas per community
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Figure S24. Absolute population in flood areas
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Figure S25. Critical infrastructure in flood areas
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Figure S26. Build-up areas in flood areas
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Figure S27. Number of communities within each risk category grouped by the climate model configuration. Lighter colours indicate com-

munities with uncertainty issues adopted from the socio-economic dimension.
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