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𝑌𝑟é𝑒𝑙 = (1 − 𝑓(𝑇)) × 𝑌𝑡ℎé𝑜𝑟𝑖𝑞𝑢𝑒 𝑓(𝑇) = 𝑎𝑇 + 𝑏𝑇2 0 ≤ 𝑓(𝑇) ≤ 1

 

 

 







 



 



 

  

  

  

  

 

Risques physiques

o Fonctions de 

dommages 

sectorielles 

appliquées à des 

trajectoires de 

température

Risques de transition

o Fragmentation et/ou 

retard des politiques

o Actifs échoués

o Tensions d’emploi

o Coûts technologiques

o Anticipation des 

agents

Hypothèses de 

transition

o Socioéconomie

o Prix du carbone

o Mix énergétique

o Prix des 

combustibles

Chocs externes

Modèle 

Three-Me

Chocs externes Scénario externe

https://www.threeme.org/
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Yi Di

Mi μ CUi

Yi + Mi = Di 

PYi = μ CUi  = μ (αL,i clL,i +  αK,i ckK,i + αE,i ceE,i + αmat,i cmatmat,i)

αf,i

cff,i

Ypot

Mpot



Ẏpoti
= dlog(progfi

) + dlog(pop)     Ṁpoti
= dlog(progfi

) + dlog(pop) 

PYeqi

𝐏𝐘𝐞𝐪𝐢
Ypoti

+ Taxi + Margi = PDi. QDi

PMeqi

𝐏𝐌𝐞𝐪𝐢
Mpoti

+ Taxi + Margi = PMi. QMi

QD

QM

Tax Marg

PYi = μ CUi PYi
̇ = PYeqi

̇

PMi PMi
̇ = PMeqi

̇

CFi
̇ = poṗ + αṘ −  βPi̇ α β

(Pij
̇ − Pi̇)

Cİij = Y�̇� +  γ(Pij
̇ − Pi̇)  γ

Pm

Pi 

Ṁi = Di
̇ +  γ′(Pi̇ − Pṁ)  γ′ 
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𝑃𝑅𝑂𝐺𝑓,𝑠,𝑡



𝑃𝑅𝑂𝐺𝐿,𝑠,𝑡

𝑃𝑅𝑂𝐺𝐿,𝑠,𝑡 = 𝑃𝑅𝑂𝐺_𝐶𝐶𝐿,𝑠,𝑡 × 𝑃𝑅𝑂𝐺_𝐶𝐶_𝑎𝑔𝑟𝑖𝐿,𝑠,𝑡 × 𝑃𝑅𝑂𝐺_𝐶𝐶_𝑒𝑙𝑒𝑐𝐿,𝑠,𝑡 × 𝑃𝑅𝑂𝐺_𝐶𝐶_𝑎𝑖𝑟𝐿,𝑠,𝑡 × 𝑃𝑅𝑂𝐺_𝐶𝐶_𝑚𝑎𝑙𝑎𝑑𝑖𝑒𝐿,𝑠,𝑡

𝑃𝑅𝑂𝐺_𝐶𝐶_𝑎𝑔𝑟𝑖𝑓,𝑠,𝑡 = {
fonction estimée     si 𝑠 = 𝑎𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒
1                                    si 𝑠 ≠ 𝑎𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒

𝑃𝑅𝑂𝐺_𝐶𝐶_𝑒𝑙𝑒𝑐𝑓,𝑠,𝑡 = {
fonction estimée     si 𝑠 = é𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡é
1                                    si 𝑠 ≠ é𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡é

 𝑃𝑅𝑂𝐺𝑓,𝑠,𝑡 = 𝑃𝑅𝑂𝐺_𝐶𝐶𝑓,𝑠,𝑡 × 𝑃𝑅𝑂𝐺_𝐶𝐶_𝑎𝑔𝑟𝑖𝑓,𝑠,𝑡 × 𝑃𝑅𝑂𝐺_𝐶𝐶_𝑒𝑙𝑒𝑐𝑓,𝑠,𝑡

𝑃𝑅𝑂𝐺_𝐶𝐶𝑓,𝑠,𝑡 = 𝑃𝑅𝑂𝐺_𝐶𝐶𝑓,𝑠,𝑡−1 × (1 + 𝐺𝑅_𝑃𝑅𝑂𝐺𝑓,𝑠,𝑡)

- 

𝐾𝑠,𝑡 𝛿′𝐵𝑈𝐼𝐿 𝑘,𝑡

𝛿′𝑠,𝑡

𝐶𝑡

𝐾𝑠,𝑡 = (1 − 𝛿′
𝑠,𝑡) 𝐾𝑠,𝑡−1 + 𝐼𝑠,𝑡

𝛿′𝑠,𝑡 = 𝛿𝑡,𝑠 + 0.31 × (𝛿𝑡,𝑚𝑒𝑟 + 𝛿𝑡,𝑅𝐺𝐴 + 𝛿𝑡,𝑒𝑥𝑡𝑟𝑒𝑚𝑒)

𝛿′𝐵𝑈𝐼𝐿 𝑘,𝑡 = 𝛿𝐵𝑈𝐼𝐿 𝑘,𝑡 + 0.69 ×  (𝛿𝑡,𝑚𝑒𝑟 + 𝛿𝑡,𝑅𝐺𝐴 + 𝛿𝑡,𝑒𝑥𝑡𝑟𝑒𝑚𝑒)

𝐶𝑡 = 𝑐 × 𝑅𝑒𝑣𝑒𝑛𝑢𝑡 −  0.69 ×  (𝛿𝑡,𝑚𝑒𝑟 + 𝛿𝑡,𝑅𝐺𝐴 + 𝛿𝑡,𝑒𝑥𝑡𝑟𝑒𝑚𝑒) × 𝐵𝑈𝐼𝐿𝑡 × 𝑃𝐵𝑈𝐼𝐿

- 

𝐸𝑁𝐸𝑅𝑝𝑒𝑟𝑀2′

𝐸𝑁𝐸𝑅𝑝𝑒𝑟𝑀2′ = 𝐸𝑁𝐸𝑅𝑝𝑒𝑟𝑀2 × 𝐸𝑁𝐸𝑅𝑝𝑒𝑟𝑀2_𝐶𝐶

𝐹𝐸,𝑠𝑝𝑟𝑖

𝑑(log(𝐹′𝐸,𝑠𝑝𝑟𝑖) = 𝑑(log(𝑌𝑠𝑝𝑟𝑖)) − 𝑑(log(𝑃𝑅𝑂𝐺𝐸,𝑠𝑝𝑟𝑖)) + 𝑑(𝑆𝑈𝐵𝑆𝑇𝐸,𝑠𝑝𝑟𝑖)

𝐹′𝐸,𝑠𝑝𝑟𝑖 = 𝐹𝐸,𝑠𝑝𝑟𝑖 × 𝐸𝑁𝐸𝑅_𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠_𝐶𝐶

- 

𝑊𝐷𝑡
′

𝑊𝐷𝑐,𝑡
′ = 𝑊𝐷𝑐,𝑡 × 𝑊𝐷_𝑠𝑢𝑝𝑝𝑙𝑦𝑐ℎ𝑎𝑖𝑛𝑡 × 𝑊𝐷_𝑡𝑜𝑢𝑟𝑖𝑠𝑚𝑒𝑐,𝑡



𝑊𝐷_𝑡𝑜𝑢𝑟𝑖𝑠𝑚𝑒𝑐,𝑡 = {
fonction estimée     si 𝑐 = 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠 𝑝𝑟𝑖𝑣é𝑠
1                                   si 𝑐 ≠ 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠 𝑝𝑟𝑖𝑣é𝑠
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Year 
Disaster 
Type 

Disaster 
Subtype 

Event 
Name 

Location 
Total 

damages 
(Md$) 

1999 Storm 
Extra-tropical 
storm 

Lothar South-Western, Western 13,01 

1999 Storm 
Extra-tropical 
storm 

Martin   6,51 

2003 
Extreme 
temperature 

Heat wave   All regions 6,48 

2021 
Extreme 
temperature 

Cold wave   Rhône region 5,60 

2010 Storm 
Extra-tropical 
storm 

Xynthia 
Charente-Maritime, Vienne, Deux-Sèvres districts (Poitou-Charentes 
province), Vendée district (Pays-de-la-Loire province) 

5,26 

2017 Storm 
Tropical 
cyclone 

Hurricane 
'Irma' 

Saint Martin (French Part) 4,53 

1987 Storm     Bretagne, Normandie 4,05 

2009 Storm 
Extra-tropical 
storm 

Klaus 
Landes, Pyrénées-Atlantiques, Lot-et-Garonne district (Aquitaine province), 
Hautes-Pyrénnées, Gers, Haute-Garonne (Midi-Pyrenées province), Aude, 
Pyrénnées Orientales (Languedoc-Rousillon province) 

4,04 

1989 Drought Drought   Corse 3,50 

2016 Flood     
Yvelines, Paris districts (Ile-de-France province), Marne district 
(Champagne-Ardenne), Manche, Calvados districts (Basse-Normandie 
province), Orne, Eure, Seine-Maritime (Haute-Normandie province) 

2,71 

2003 Flood Flash flood   
Herault, Gard districts (Langedoc-Rousillon province), Bouches-du-Rhone, 
Vaucluse districts (Provende-Alpes-Cote-d'Azure province) (South and 
East) 

2,21 

1990 Storm   Herta   1,87 

2010 Flood Flash flood   
Draguignan, Les Arcs, Figanières, Roquebrune sur Argens, Luo, Muy, 
Trans cities (Var distric, Provence-Alpes-Cote-d'Azur province) 

1,86 

2002 Flood Riverine flood   
Gard, Hérault districts (Languedo-Rousillon province), Vaucluse dsitrict 
(Provence-Alpes-Cote-d'Azure province), Rhone, Drome, Ardeche districts 
(Languedoc-Rousillon province) 

1,79 

1983 Flood Riverine flood   North, East 1,64 

1991 
Extreme 
temperature 

Cold wave   Champagne, Cognac, Provence, Touraine, Bordeaux 1,54 

1995 Storm   

Thaila, 
Urania, 
Valeska, 
Wilma 

Basse-Normandie, Champagne-Ardennes, Bretagne, Pays de Loire, Ile-de-
France 

1,24 

1988 Flood Flash flood   Nimes (Gard) 1,15 

1993 Flood Riverine flood     1,13 

2015 Flood Flash flood   
Côte d'Azur region (Alpes-maritimes, Var districts, Provence-Alpes-Cote-
d'Azur province) 

1,06 

2020 Storm 
Convective 
storm 

Storm 
'Alex' 

Roya Valley, Vésubie, Tinée (Provence-Alpes-Côte d'Azur Region) 1,01 

1982 Storm     Seine, Saone, Charente, Loire departments 0,98 

1993 Storm     Alps, Vaucluse, Drome 0,94 

1990 Storm   Daria   0,83 

1999 Flood Flash flood   Aude, Tarn, Herault, Pyrenees-Orientales 0,81 

1992 Storm 
Convective 
storm 

  Vaucluse, Drome, Ardeche 0,77 

2013 Flood Flash flood   

Luz-Saint-Sauveur city (Hautes Pyrénées distric), Saint-Béat city, (Haute-
Garonne district) (Midi-Pyrenees province) ; Garonne, Pique rivers (Haute-
Garonne district, Midi-Pyrenees province) ; Pyrenees-Atlantiques district 
(Aquitaine province) 

0,76 

2017 Storm 
Extra-tropical 
storm 

'Zeus' Brittany, Provence, Sud-Ouest (Brive), Alpes du Sud, Centre et Sud-Est. 0,61 

1966 Storm 
Tropical 
cyclone 

Inez Guadeloupe 0,58 

1990 Storm   Wiebke   0,48 

1990 Storm   Vivian   0,41 

2018 Flood     Ile-de-France 0,40 



Year 
Disaster 
Type 

Disaster 
Subtype 

Event 
Name 

Location 
Total 

damages 
(Md$) 

2007 Storm 
Tropical 
cyclone 

Dean Guadeloupe 0,39 

2007 Storm 
Tropical 
cyclone 

Dean Fort-de-France, La Trinite, Saint-Pierre, Le Marin provinces 0,39 

1979 Storm 
Tropical 
cyclone 

David Guadeloupe 0,37 

2018 Flood     
Carcasonne, Conques sur Orbiel, Aragon, Berriac, Trbes, Flore, 
Villegaihenc, Villemoustaussou, Villalier (Aude, Hérault) 

0,37 

1963 Storm 
Tropical 
cyclone 

Edith Martinique 0,35 

2014 Flood Flash flood   
Argeles city (Pyrénées-Orientales district, Languedoc-Rousillon province); 
Pyrénées-Orientales, Aude, Gar districts (Languedoc-Rousillon province), 
Var district (Provence-Alpes-Cote-d'Azur province) 

0,35 

2019 Storm 
Convective 
storm 

  Var, Alpes Maritimes, Puy de Dome departments. 0,33 

2007 Storm 
Extra-tropical 
storm 

Kyrill 
Alsace, Basse-Normandie, Bourgogne, Bretagne, Centre, Champagne-
Ardenne, Franche-Comte, Haute-Normandie, Ile-de-France, Lorraine, Nord-
Pas-de-Calais, Pays-de-la-Loire, Picardie provinces 

0,33 

1995 Storm 
Tropical 
cyclone 

Marilyn Martinique 0,28 

1998 Storm 
Extra-tropical 
storm 

Cilly, 
Desiree, 
Fanny 

Bretagne, Ouest de la France 0,25 

1980 Storm 
Tropical 
cyclone 

Allen Martinique 0,22 

1980 Storm 
Tropical 
cyclone 

Hyacinthe Réunion 0,22 

1970 Storm 
Tropical 
cyclone 

Dorothy Martinique 0,22 

2018 Storm 
Convective 
storm 

Eleanor 
Alps, Morillon (Haute Savoie), Corse, Savoie, Isère, Cambrai (Nord), Paris 
region (Ile-de-France), Seine Maritime, Pas de Calais, Haute Marne, 
Manche, Bretagne, Lucenay-Lévêque (Saône et Loire) 

0,22 

2014 Storm 
Convective 
storm 

  
Lamalou-les-Bains city (Herault district, Languedoc-Rousillon province) ; 
Aveyron distric (Midi-Pyrénées province), Gard district (Languedoc-
Rousillon province) Ardeche district (Rhone-Alpes province) 

0,21 

2001 Flood Riverine flood   

Calvados district (Basse-Normandie province), Seine-Maritime, Eure 
districts (Haute-Normandie province), Meuse district (Lorraine province), 
Haute-Marne district (Champagne-Ardenne province), Rhone district 
(Rhone-Alpes province), Doubs district (Franche-Comte province), Oise 
district (Picardie province), Finistère, lle-et-Vilaine districts (Bretagne 
province) ; Mâcon, Chalon-sur-Saône cities (Saone-et-Loire district, 
Bourgogne province), Nantes city (Loire-Atlantique district, Pays-de-la-Loire 
province), Montbazon (Indre-et-Loire district, Centre province) 

0,20 

1979 Storm 
Tropical 
cyclone 

David Martinique 0,19 

1994 Flood     Lozere, Guard, Herault 0,17 

1967 Storm 
Convective 
storm 

  North 0,16 

2017 Storm 
Tropical 
cyclone 

Hurricane 
'Maria' 

La Desirade Island 0,13 

1990 Storm   Judith   0,12 

1990 Storm   Nana   0,12 

1990 Storm   
Ottilie 
and Polly 

  0,12 

1989 Storm 
Tropical 
cyclone 

Hugo Guadeloupe 0,11 

1989 Storm 
Tropical 
cyclone 

Firinga Southwest Isl. 0,11 

2019 Storm     Pyrénées-Atlantiques, Landes, Lot-et-Garonne, Gironde, Gers departments 0,11 

2008 Storm 
Convective 
storm 

  Hautmont city (Nord distric, Nord-Pas-de-Calais province) 0,10 

2014 Storm 
Tropical 
cyclone 

Cyclone 
Beisja 

Arrondissement du vent, Arrondissement sous le vent provinces 0,10 

1993 Storm 
Convective 
storm 

  South West - Saonne et Loire 0,09 

1995 Storm 
Tropical 
cyclone 

Luis Guadeloupe 0,09 

2002 Storm 
Tropical 
cyclone 

Dina Arrondissement du vent, Arrondissement sous le vent provinces 0,08 



Year 
Disaster 
Type 

Disaster 
Subtype 

Event 
Name 

Location 
Total 

damages 
(Md$) 

2003 Storm 
Tropical 
cyclone 

Erica Noumea, Bourail areas (South region), Kone area (North region) 0,06 

1983 Storm 
Tropical 
cyclone 

Veena Moorea/Tetisura 0,06 

2020 Flood Flash flood   Valleraugue (Gard department); Lozère and Herault departments 0,06 

2017 Storm 
Tropical 
cyclone 

Hurricane 
'Maria' 

Le Morne-rouge, Le Carbet (St Pierre), Le Marigot, Gros-Morne (La Trinité), 
Northern coast, Fort-de-France, Schoelcher (Fort de France) 

0,05 

1983 Storm 
Tropical 
cyclone 

Orama Tuomoto 0,04 

2021 Flood     Nouvelle-Aquitaine; Occitanie; Landes; Pyrénées-Atlantiques 0,02 

1969 Storm 
Tropical 
cyclone 

Colleen Near Ouvea Is. 0,02 

1999 Landslide Avalanche   Hameaux de Montroc et Du Tour 0,02 

1997 Drought Drought     0,02 

1983 Flood     Basque region 0,01 

2005 Wildfire Forest fire   

Gardanne, Aix en Provence, Meyreuil, Lançon-de-Provence, Val-de-
Cibourg (Bouches du Rhone), Calvi, Calenzana, Haut Nebbio, Pieve, 
Vallecalle, Murato, Montemaggiore, Montegrosso, Zilia, Avapessa et 
Aregno (Haute Corse), Saint-Zacharie, Draguignan, Saint-Tropez, 
Vidauban, Muy (Var) , Meze (Herault) 

0,01 

2010 Storm 
Tropical 
cyclone 

Cyclone 
"Oli" 

Tubuai island (Australes archipelagos), Bora Bora, Maupiti, Raiatea, Tahaa, 
Huahine islands (Iles sous le Vent group), Tahiti, Moorea, Maiao island (Iles 
du vent group) 

0,01 

1996 Flood Flash flood   
Beziers, Puisserguier, Cassenon, Agde, Serignan, Puissalicon, Magalas 
(Herault Department, Languedoc-Roussillon province) 

0,01 

2021 Flood     
Charente-Maritime Department, Lot-et-Garonne Departmen, Gironde 
Department (Nouvelle-Aquitaine Region) 

0,01 

1994 Flood Riverine flood   Camargue 0,01 

1998 Storm 
Tropical 
cyclone 

Georges Guadeloupe 0,01 

1959 Storm 
Tropical 
cyclone 

Beatrice Southern New Caledonia 0,01 

1987 Storm 
Tropical 
cyclone 

  Saint Denis 0,00 

2017 Flood     Tahiti, Moorea 0,00 

2002 Storm 
Extra-tropical 
storm 

Jeanett 

Eure district (Haute-Normandie province), Manche, Calvados districts 
(Basse-Normandie province), Pas-de-Calais district (Nord-Pas-de-Calais 
province), Somme district (Picardie province), Seine-Maritime district 
(Haute-Normandie province), Seine-Saint-Denis district (Ile-de-France 
province) 

0,00 

1981 Storm 
Tropical 
cyclone 

Gyan New Caledonia 0,00 

2003 Storm 
Extra-tropical 
storm 

Calvann 
Alsace, Champagne-Ardenne, Franche-Comte, Lorraine provinces (Nord-
East region) 

0,00 

1996 Storm 
Tropical 
cyclone 

Lilli   0,00 

1996 Storm 
Tropical 
cyclone 

Hortense Martinique 0,00 
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