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2 ANEXO 1: Recarga de aguas subterráneas 

En el siguiente link se encuentran las capas que conforman los modelos de recarga 

de aguas subterráneas para los escenarios analizados: 

https://drive.google.com/drive/folders/1DD6JNgEStC13SvMkhGnfZ3c3y3gFtw

iA?usp=drive_link 

3 ANEXO 2: Referencias parámetros meteorológicos 

Se adjunta bibliografía complementaria referida a las bases de datos de parámetros 

meteorológicos adoptados: 

 Cravero, A. R. (2010). Atlas Climático Digital de la República Argentina. INTA. 

 Juan J. Gaitán, L. B. (2024). Nueva base de datos de precipitaciones mensuales 

de la República Argentina (PMRAv1) 2000-2022. Luján, Buenos Aires, 

Argentina. 
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4 ANEXO 3: Proyección de las precipitaciones 

Año 
Grupo 1: 
OESTE 

(mm) 

Grupo 2: 
CENTRO 

(mm) 

Grupo 3: 
ESTE 
(mm) 

Grupo 4: 
Sali Dulce 

(mm) 
Prom 1980-2000 289 270 534 713 
Prom 2000-2020 230 258 536 708 
Prom 2020-2050 193 229 531 681 
Prom 2000-2021 184 219 524 657 

1980 289 210 448 520 
1981 290 347 677 1003 
1982 245 368 674 919 
1983 100 319 557 909 
1984 310 231 479 603 
1985 267 173 305 526 
1986 226 409 723 1069 
1987 205 283 540 720 
1988 211 257 464 758 
1989 348 170 271 487 
1990 310 218 563 602 
1991 373 260 658 710 
1992 366 269 471 622 
1993 358 328 555 691 
1994 475 268 591 776 
1995 342 192 482 521 
1996 268 190 354 456 
1997 284 186 496 639 
1998 275 349 823 906 
1999 310 256 434 686 
2000 222 383 642 855 
2001 236 268 491 869 
2002 229 326 675 787 
2003 257 295 557 951 
2004 207 279 676 738 
2005 219 241 477 665 
2006 213 208 418 713 
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Año 
Grupo 1: 
OESTE 

(mm) 

Grupo 2: 
CENTRO 

(mm)  

Grupo 3: 
ESTE 
(mm)  

Grupo 4: 
Sali Dulce 

(mm) 
2007 239 228 589 453 
2008 164 189 413 546 
2009 153 208 365 557 
2010 242 298 560 840 
2011 223 336 524 865 
2012 257 271 609 648 
2013 312 306 658 772 
2014 160 322 574 842 
2015 282 171 548 711 
2016 207 276 544 791 
2017 211 100 290 348 
2018 276 259 574 759 
2019 238 218 600 558 
2020 274 238 462 606 
2021 196 201 559 572 
2022 257 224 512 811 
2023 221 253 551 859 
2024 255 245 464 725 
2025 153 130 219 453 
2026 235 213 373 579 
2027 213 295 676 1053 
2028 274 270 692 882 
2029 177 256 560 780 
2030 201 220 504 600 
2031 198 253 431 637 
2032 205 278 579 855 
2033 133 224 516 677 
2034 186 198 413 515 
2035 139 257 554 663 
2036 194 230 736 624 
2037 128 192 555 510 
2038 199 250 588 790 
2039 131 260 756 681 
2040 135 223 519 624 
2041 230 206 475 675 
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Año  
Grupo 1 : 
OESTE 

(mm) 

Grupo 2 : 
CENTRO 

(mm)  

Grupo 3: 
ESTE 
(mm)  

Grupo 4: 
Sali Dulce 

(mm) 
2042 227 206 504 892 
2043 172 278 672 803 
2044 204 247 622 505 
2045 144 208 413 696 
2046 220 244 704 694 
2047 218 236 518 528 
2048 164 157 483 688 
2049 141 216 413 607 
2050 170 192 442 510 
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5 ANEXO 4: Metodología de cálculo de las demandas agrícolas 

y base de datos de ETo 

5.1 Metodología de cálculo de demandas agrícolas 

5.1.1 Evapotranspiración de referencia Eto 

La evapotranspiración de referencia (Eto) permite calcular la demanda de agua 

que se evapora y transpira desde una superficie cubierta por un cultivo de referencia.  

Se utiliza estos valores de Eto calculado para cada departamento, para estimar el 

requerimiento hídrico de cada cultivo en cada uno de ellos. 

5.1.2 Evapotranspiración de cultivo 

La Evapotranspiración del Cultivo (ETc) es la demanda hídrica debida a la 

evaporación y transpiración de un determinado cultivo bajo condiciones óptimas de 

desarrollo.  

La ETc se obtiene ajustando la evapotranspiración de referencia (ETo) mediante 

un coeficiente de cultivo (Kc), que varía según el tipo de cultivo y la etapa de crecimiento 

de mismo. 

𝐸𝑇௖ = 𝐾௖ 𝐸𝑇௢  

Donde: 

𝐸𝑇௖ = Evapotranspiración específica del cultivo (mm/día) 

𝐾௖ = Coeficiente de cultivo. Adimensional.  

𝐸𝑇௢ = Evapotranspiración de referencia (mm/día) 

 

El coeficiente de cultivo Kc varía a lo largo del ciclo del cultivo y depende de 

factores como la cobertura del suelo y el método de riego utilizado. 

Precipitación Efectiva 
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Los aportes de la precipitación a la satisfacción de la demanda hídrica de los 

cultivos, denominada, precipitación efectiva, se estima mediante una estimación empírica 

que la relaciona en función de la cantidad de precipitación mensual. 

𝑃௘ = 0.8 𝑥 𝑃𝑃 − 25           𝑠𝑖 𝑃𝑃 > 75
𝑚𝑚

𝑚𝑒𝑠
 

𝑃௘ = 0.6 𝑥 𝑃𝑃 − 10         𝑠𝑖 𝑃𝑃 < 75
𝑚𝑚

𝑚𝑒𝑠
 

Requerimiento Hídrico 

El requerimiento hídrico de un cultivo se define como la cantidad total de agua 

que el cultivo necesita para cubrir la evapotranspiración durante su ciclo de desarrollo. 

Para el cálculo de este, necesitamos de la Etc y la Pe previamente descritas. Estas 

variables se relacionan de la siguiente forma en la ecuación. 

𝑅𝐻 = 𝐸𝑇஼ − 𝑃௘         

Donde: 

𝑅𝐻: Requerimiento hídrico (mm) 

𝐸𝑇஼: Evapotranspiración del cultivo específico (mm) 

𝑃௘: Precipitación efectiva (mm) 

Además de los componentes mencionados, es importante considerar factores 

adicionales que pueden influir en el requerimiento hídrico, como: 

La eficiencia del sistema de riego. 

Las características del suelo (capacidad de retención de agua, permeabilidad). 
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- Kc Cultivo. Provincia de Catamarca. 
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ENERO 1,20 0,40 1,00 0,95 0,60 1,03 0,80 0,50 0,85 0,70 0,70 0,90 0,50 

FEBRERO 1,20 0,40 1,15 0,95 0,60 1,20 0,90 0,50 0,45 0,70 0,70 0,90 0,50 

MARZO 0,90 0,55 1,00 0,85 1,05 1,09 0,90 0,45 0,45 0,70 0,70 0,90 0,45 

ABRIL 0,60 1,15 0,70 0,58 1,05 0,69 0,75 0,40 0,30 0,70 0,70 0,90 0,40 

MAYO 0,30 1,15 0,60 0,40 1,05 0,00 0,60 0,35 0,30 0,70 0,70 0,65 0,35 

JUNIO 0,20 0,55 0,25 0,40 1,05 0,00 0,30 0,30 0,30 0,65 0,65 0,65 0,30 

JULIO 0,20 0,40 0,30 0,54 1,05 0,00 0,20 0,30 0,30 0,65 0,65 0,65 0,30 

AGOSTO 0,30 0,40 0,40 0,81 0,85 0,00 0,25 0,35 0,30 0,70 0,70 0,55 0,35 

SEPTIEMBRE 0,40 0,55 0,45 0,95 0,60 0,00 0,40 0,40 0,30 0,70 0,70 0,55 0,40 

OCTUBRE 0,70 1,15 0,50 0,95 0,60 0,00 0,60 0,45 0,30 0,70 0,70 0,55 0,45 

NOVIEMBRE 1,00 1,15 0,60 0,95 0,60 0,00 0,75 0,50 0,85 0,70 0,70 0,90 0,50 

DICIEMBRE 1,10 0,55 0,80 0,95 0,60 0,58 0,80 0,50 0,85 0,70 0,70 0,90 0,50 
*Al no especificar qué tipo de cultivo es el doméstico, se estima la alfafa al demandar agua todo 

el año, abarcado todas las posibilidades de cultivos domésticos. 

** Para los cultivos de Frutales, se estima el Kc del Nogal como el más representativo 

5.2 Valores de ETo en mm/mes por departamento 

Fuente de datos: modelo TerraClimate. Extraídos de la app: https://app.climateengine.org 
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01/2004 128.4 143.4 128.5 81.1 145.6 147.9 135.7 150.8 133.8 150.5 141.3 109.7 144.9 135.2 146.6 

02/2004 101.8 115.1 102.1 64.0 117.7 118.2 107.2 121.5 105.9 119.9 112.8 86.7 112.6 109.2 117.9 

03/2004 92.9 103.8 93.6 63.1 110.1 108.1 97.4 108.9 96.7 109.4 103.3 81.6 103.2 103.5 108.4 

04/2004 57.7 65.7 58.9 41.0 72.1 68.3 61.7 68.9 60.8 69.3 65.7 53.3 66.3 68.1 69.2 

05/2004 28.3 34.4 28.8 16.7 36.2 35.4 32.1 37.0 31.0 35.2 34.3 26.3 36.0 33.4 36.6 

06/2004 25.5 30.0 26.0 17.3 31.7 30.3 28.4 32.1 27.6 30.1 30.1 25.0 31.9 30.0 31.7 

07/2004 26.4 30.9 26.9 17.9 33.3 31.4 29.7 32.9 28.8 31.2 31.2 26.4 33.6 31.4 32.8 

08/2004 36.8 42.7 37.2 22.9 44.6 43.5 40.8 45.3 39.6 43.4 42.7 34.7 45.5 41.1 44.9 

09/2004 66.6 70.8 67.7 44.0 76.7 73.6 69.8 73.6 70.0 76.1 73.4 62.0 76.3 70.2 75.9 

10/2004 90.4 99.3 91.8 56.3 106.0 103.0 94.9 103.1 94.2 105.4 99.8 81.3 101.5 96.6 104.4 

11/2004 102.2 111.7 104.4 63.9 119.7 115.4 105.8 117.0 105.7 119.7 111.2 92.0 113.0 109.3 115.7 

12/2004 114.5 127.2 115.4 70.9 130.4 130.8 120.7 133.7 119.2 134.9 125.6 98.6 128.2 119.8 130.8 

01/2005 128.5 142.7 129.2 80.9 146.0 147.0 135.2 149.7 133.8 150.1 141.1 110.8 144.5 135.0 146.4 
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02/2005 108.4 120.7 109.2 70.6 125.9 124.5 113.4 126.5 112.1 127.3 119.1 93.3 118.6 117.4 124.0 

03/2005 82.3 93.1 83.7 56.0 99.4 97.1 86.9 97.9 85.9 98.3 92.2 74.1 92.5 94.2 97.1 

04/2005 53.3 62.2 54.1 34.7 66.2 64.2 57.9 66.1 56.9 64.8 61.9 48.8 63.0 61.5 65.6 

05/2005 36.7 42.2 37.7 26.2 45.5 43.5 40.0 44.9 39.5 43.9 42.8 36.2 44.5 42.4 45.2 

06/2005 22.2 25.7 23.2 17.4 30.1 26.7 24.0 27.2 23.7 27.1 26.0 22.8 26.9 29.0 27.5 

07/2005 27.2 31.6 27.8 18.2 33.9 32.1 30.5 33.7 29.6 32.0 31.9 27.0 34.5 32.0 33.5 

08/2005 37.0 42.1 37.7 24.5 45.1 43.2 40.8 44.3 39.8 43.4 42.7 36.7 45.6 42.0 44.8 

09/2005 53.1 58.3 53.9 30.4 61.4 59.5 57.0 61.6 56.7 61.6 59.8 48.5 63.3 55.3 62.0 

10/2005 76.0 85.8 77.2 46.5 90.9 88.9 80.6 90.7 79.7 90.5 85.5 68.2 86.7 83.2 89.8 

11/2005 110.4 120.0 112.6 73.2 128.7 123.8 114.3 125.5 114.0 128.3 119.5 99.6 121.0 118.1 123.9 

12/2005 109.5 124.1 109.7 67.4 125.4 127.0 116.6 131.9 114.5 129.9 121.8 92.6 123.4 116.1 127.0 

01/2006 119.3 134.5 119.3 75.5 136.6 138.3 126.6 142.2 124.5 140.6 132.0 100.9 135.0 126.6 137.0 

02/2006 112.2 124.6 112.7 71.8 128.4 128.6 117.3 130.2 116.2 131.0 123.1 96.6 122.9 119.6 128.2 

03/2006 84.5 96.0 85.3 57.0 102.6 101.0 88.9 100.7 87.8 101.1 94.8 73.9 93.8 97.4 100.1 

04/2006 59.3 68.6 60.3 41.4 73.1 70.5 63.7 72.8 62.6 71.2 67.7 53.6 68.3 68.9 71.3 

05/2006 36.9 43.5 37.2 23.6 45.2 44.7 40.6 46.4 39.7 44.2 43.4 33.5 44.8 42.8 45.9 

06/2006 26.5 30.4 27.1 19.3 33.7 31.3 28.8 32.1 28.3 31.3 30.7 25.8 31.9 32.5 32.4 

07/2006 30.4 34.8 31.3 22.5 37.9 35.4 33.8 37.0 32.8 35.5 35.3 30.8 37.8 35.9 36.8 

08/2006 38.7 44.5 39.1 24.6 46.1 45.8 42.9 47.0 41.6 45.4 44.9 36.9 47.7 42.3 47.3 

09/2006 66.1 70.2 67.2 42.4 75.3 71.8 70.0 73.5 69.9 74.8 72.6 62.1 76.8 68.5 74.8 

10/2006 88.4 98.5 89.9 56.9 105.6 102.1 92.2 103.3 91.8 103.8 97.8 78.4 98.1 97.2 102.4 

11/2006 103.6 112.8 105.1 65.5 121.4 117.2 107.1 118.2 107.1 121.3 112.7 91.1 113.9 111.3 117.1 

12/2006 115.8 130.6 116.1 72.7 131.4 134.1 122.8 137.4 120.7 136.7 128.4 99.5 129.8 121.0 133.8 

01/2007 108.8 121.7 109.7 69.3 127.9 126.9 114.3 128.5 113.3 130.2 120.3 92.1 122.4 119.1 125.1 

02/2007 104.8 116.3 105.4 68.0 122.3 121.2 108.6 122.1 108.1 123.6 115.2 88.5 113.7 115.0 120.1 

03/2007 75.0 84.6 76.4 51.9 93.1 89.4 79.0 88.8 78.0 90.8 84.0 66.9 83.9 88.6 88.8 

04/2007 61.6 70.1 62.1 42.3 75.3 72.9 66.0 73.6 64.9 73.6 70.2 55.4 70.7 71.3 73.8 

05/2007 30.9 36.7 31.5 19.4 39.2 38.1 34.6 39.3 33.7 38.0 37.0 29.0 38.8 36.2 39.3 

06/2007 23.8 28.8 24.0 14.9 29.3 28.9 27.2 31.0 26.2 28.4 28.8 23.3 30.8 27.4 30.5 

07/2007 21.7 26.0 22.3 13.5 27.6 26.5 24.8 28.2 24.1 26.5 26.5 22.0 28.9 25.6 28.1 

08/2007 27.4 32.5 27.6 13.1 33.7 33.3 31.0 34.9 30.2 33.2 33.1 25.8 35.6 30.0 35.1 

09/2007 60.8 63.8 62.0 39.1 70.8 66.2 63.5 66.6 64.1 69.5 66.7 57.5 70.2 63.9 68.6 

10/2007 81.8 90.0 83.5 53.6 98.5 94.5 85.5 93.8 85.1 96.8 90.7 73.7 91.5 90.9 94.9 

11/2007 109.1 120.1 110.6 67.2 126.0 123.6 113.7 126.3 113.0 127.1 119.3 95.8 120.7 115.3 123.9 

12/2007 120.1 135.3 119.9 72.4 134.4 138.5 127.7 142.7 125.6 140.8 133.4 102.5 135.5 123.3 139.0 

01/2008 107.8 122.3 108.1 67.0 125.6 125.9 114.1 130.0 112.7 128.4 119.7 90.1 122.1 116.6 124.5 

02/2008 100.1 110.9 101.3 65.1 117.1 115.1 104.3 117.1 103.7 118.2 109.9 86.3 109.9 109.1 114.6 

03/2008 79.3 89.8 80.0 53.6 95.9 93.5 83.7 95.2 82.8 94.4 88.9 69.1 88.8 90.6 93.6 

04/2008 62.5 72.1 63.2 41.4 75.4 74.1 67.6 76.2 66.4 74.2 71.7 56.6 73.0 70.7 75.5 
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05/2008 40.0 46.5 40.6 26.3 48.7 48.0 43.7 49.2 42.9 47.8 46.6 37.0 48.2 45.7 49.3 

06/2008 22.2 27.0 22.5 12.4 27.5 27.4 25.5 29.3 24.5 26.9 27.1 20.8 29.2 25.7 28.8 

07/2008 30.9 35.2 31.5 22.0 38.2 35.8 34.1 37.1 33.3 35.8 35.7 30.9 38.1 36.5 37.3 

08/2008 41.1 47.0 41.4 25.6 49.0 48.0 45.1 49.8 44.1 47.8 47.3 38.9 50.1 45.1 49.6 

09/2008 58.9 62.2 60.0 36.9 68.3 64.7 62.7 65.2 62.5 67.6 65.4 55.1 69.3 61.6 67.5 

10/2008 79.9 88.5 81.3 49.4 95.2 92.5 83.9 92.9 83.3 94.5 89.0 70.2 89.9 87.3 93.3 

11/2008 116.2 124.9 117.9 76.2 132.9 129.1 120.4 130.1 120.1 133.7 125.6 104.4 128.1 122.5 130.0 

12/2008 118.0 130.3 117.9 71.9 132.3 133.7 125.5 136.9 123.5 137.6 130.3 101.0 133.5 120.3 135.0 

01/2009 119.7 134.1 119.4 74.2 134.9 137.7 127.6 141.2 125.7 140.3 133.0 102.8 136.9 124.7 137.8 

02/2009 107.6 121.4 107.8 68.9 124.5 125.5 112.7 127.9 111.1 126.9 118.7 90.3 117.4 116.5 124.2 

03/2009 93.6 106.3 94.6 64.0 110.9 109.5 99.2 111.8 97.4 110.6 104.1 82.6 104.9 105.2 109.3 

04/2009 74.2 85.5 74.5 51.6 87.8 87.2 79.9 90.2 78.0 87.1 83.8 65.6 84.9 83.4 88.0 

05/2009 41.2 47.8 41.9 29.3 50.8 49.0 44.8 50.5 44.0 48.9 47.7 39.2 49.1 47.9 50.3 

06/2009 27.1 32.1 27.3 17.0 32.9 32.4 30.3 34.4 29.4 31.8 32.1 25.7 34.1 30.9 33.8 

07/2009 24.3 29.2 24.7 14.5 30.4 29.4 27.8 31.5 26.9 29.0 29.4 24.1 31.9 28.3 31.0 

08/2009 43.9 49.9 44.5 29.2 51.9 50.6 48.4 52.5 46.9 50.6 50.1 42.4 53.4 47.8 52.4 

09/2009 51.5 55.9 52.7 30.8 60.8 57.7 54.9 59.0 54.9 60.1 57.7 48.1 61.1 54.6 59.9 

10/2009 93.3 104.0 94.4 59.0 108.5 107.0 98.5 108.8 97.4 108.7 103.5 83.8 105.3 99.4 108.2 

11/2009 112.6 120.8 114.9 74.2 131.0 125.0 115.0 126.1 115.8 130.1 121.3 101.4 122.1 120.7 125.3 

12/2009 103.5 115.8 104.2 64.0 120.6 119.6 109.1 122.4 107.7 123.5 114.4 88.6 115.6 110.7 119.0 

01/2010 122.9 137.4 123.3 78.7 141.3 141.5 129.3 144.8 128.2 144.6 135.6 106.0 138.4 131.0 140.7 

02/2010 101.9 110.7 104.4 70.4 120.7 115.5 104.3 115.7 104.8 120.1 110.4 90.4 109.8 113.0 115.0 

03/2010 89.7 100.5 90.9 62.6 108.5 105.1 94.1 105.4 93.1 106.4 99.5 80.3 99.4 103.1 104.6 

04/2010 57.3 66.4 57.8 37.3 70.5 68.8 61.9 70.2 60.8 68.9 66.1 51.2 66.9 66.1 69.9 

05/2010 33.3 39.5 34.2 22.0 42.3 41.0 36.7 42.0 36.0 40.6 39.4 31.7 40.9 39.5 42.0 

06/2010 24.6 29.1 25.2 16.5 30.8 29.6 27.4 31.2 26.6 29.3 29.2 24.0 30.8 29.1 30.8 

07/2010 22.5 27.2 23.0 12.8 28.5 27.6 26.0 29.5 24.9 27.2 27.3 22.2 29.8 26.5 29.0 

08/2010 32.4 38.1 33.1 19.3 40.1 38.7 36.1 41.5 35.1 38.8 38.2 31.3 40.7 36.7 40.2 

09/2010 58.9 62.5 60.4 38.4 69.3 64.6 62.1 65.5 62.3 67.7 65.0 55.9 68.6 63.4 66.9 

10/2010 78.8 88.7 80.1 48.1 94.5 91.9 83.0 94.2 82.4 94.0 88.2 70.8 89.5 86.2 92.8 

11/2010 109.1 119.0 111.2 69.4 126.0 122.4 113.3 125.1 113.1 126.8 118.8 99.2 121.3 114.8 123.4 

12/2010 121.5 136.1 121.9 74.8 137.3 139.3 128.7 143.3 126.9 142.0 134.2 106.2 136.5 124.9 139.7 

01/2011 112.4 128.8 112.7 69.7 130.9 131.8 119.2 138.2 117.3 134.1 125.2 94.8 127.4 121.7 130.4 

02/2011 90.3 102.5 91.3 57.8 108.0 105.7 94.3 109.8 93.5 108.7 99.9 76.7 99.1 101.1 104.5 

03/2011 80.2 92.4 80.8 53.0 97.7 96.1 84.9 97.9 83.7 96.5 90.9 69.9 89.9 92.4 95.9 

04/2011 62.6 72.8 63.5 42.7 76.3 75.1 67.7 76.8 66.1 75.0 71.7 56.1 72.4 72.4 75.8 

05/2011 37.7 44.5 38.6 25.8 47.2 45.9 41.0 47.6 40.3 45.3 43.9 35.1 45.0 44.4 46.6 

06/2011 22.5 26.8 23.1 14.9 28.9 27.2 24.9 29.3 24.4 27.1 26.7 21.9 28.1 27.4 28.3 

07/2011 24.1 28.9 24.6 14.8 30.3 29.2 27.1 31.7 26.4 28.9 28.9 23.5 31.0 28.3 30.5 
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08/2011 34.6 41.4 35.4 21.1 42.3 41.6 39.1 44.0 37.5 41.2 40.7 33.5 43.6 38.9 43.1 

09/2011 67.6 72.1 68.9 43.8 77.7 74.4 71.0 75.2 71.2 77.1 74.5 64.2 77.8 71.1 76.7 

10/2011 77.2 86.1 79.0 48.8 93.7 89.8 80.7 90.3 80.5 92.0 85.9 69.7 87.1 85.8 90.2 

11/2011 111.2 120.9 113.5 72.4 130.1 124.9 114.9 126.3 114.6 129.3 120.4 99.9 121.7 119.2 124.8 

12/2011 119.4 135.2 119.2 71.4 133.6 137.4 127.4 143.0 124.8 140.1 132.6 101.6 134.7 122.2 138.1 

01/2012 129.8 147.2 129.2 79.7 147.1 150.4 138.3 155.7 135.4 151.9 144.0 109.4 146.5 136.6 149.5 

02/2012 111.4 123.4 111.8 72.4 128.0 126.7 116.1 129.6 115.1 129.9 121.9 95.4 121.2 119.2 126.4 

03/2012 91.9 104.5 92.3 60.2 108.3 108.5 97.9 109.5 95.9 108.5 103.0 80.3 103.4 101.8 108.4 

04/2012 55.1 64.9 56.2 39.0 69.5 66.6 59.5 69.0 58.1 66.8 63.1 49.7 63.6 66.1 67.0 

05/2012 40.0 46.7 41.0 29.1 50.2 48.0 43.5 49.2 42.5 47.7 46.2 38.0 47.3 47.5 48.8 

06/2012 25.7 30.3 26.2 17.2 31.9 30.6 28.8 32.5 27.9 30.5 30.4 24.8 32.3 30.0 32.0 

07/2012 22.7 27.4 23.1 14.1 28.8 27.9 26.0 29.6 25.1 27.5 27.5 22.5 29.9 27.2 29.2 

08/2012 36.4 41.9 37.2 23.6 44.4 42.6 40.5 44.6 39.2 42.7 42.1 35.4 45.2 40.9 44.0 

09/2012 63.6 66.8 65.1 42.4 74.3 68.9 66.3 69.8 66.9 72.6 69.5 60.6 73.1 67.7 71.4 

10/2012 80.5 87.7 83.4 53.8 98.6 92.2 83.1 91.3 83.6 95.5 88.5 74.9 89.8 90.4 92.8 

11/2012 105.4 116.2 106.6 65.3 123.2 119.4 109.5 122.5 108.7 123.4 114.5 90.9 115.4 113.1 118.9 

12/2012 126.5 139.9 127.0 79.4 143.3 144.6 133.1 146.1 131.5 148.1 138.9 109.2 140.6 131.7 144.7 

01/2013 124.4 140.2 123.9 76.1 141.4 143.3 132.1 148.2 129.8 145.7 138.0 104.9 140.6 130.1 142.8 

02/2013 112.4 124.0 113.1 72.9 130.1 129.0 116.4 130.1 116.3 131.7 123.1 96.9 122.3 121.8 128.2 

03/2013 83.1 93.5 84.3 54.7 99.9 98.0 87.5 98.1 86.7 99.3 93.2 73.8 93.2 93.8 98.2 

04/2013 70.6 79.4 71.5 47.5 84.4 82.3 75.4 82.6 74.4 83.0 79.8 64.8 81.1 79.1 83.7 

05/2013 40.8 46.8 41.9 28.5 50.6 48.4 44.0 49.4 43.5 48.7 47.0 39.1 48.5 47.6 49.6 

06/2013 28.0 32.4 28.9 19.4 35.1 33.0 30.5 34.6 29.9 33.1 32.3 27.3 34.0 33.5 34.0 

07/2013 24.1 28.2 24.9 16.4 31.1 28.6 27.0 30.4 26.4 28.9 28.7 24.5 30.9 29.1 30.1 

08/2013 35.6 41.4 36.1 20.7 43.3 42.5 39.6 44.0 38.6 42.4 41.8 33.6 44.3 39.6 44.1 

09/2013 55.5 60.0 56.6 35.2 64.9 61.4 59.4 63.2 59.0 64.0 61.8 52.3 65.6 58.8 63.8 

10/2013 85.8 96.1 87.0 53.5 101.6 98.9 90.7 100.9 89.6 100.7 95.5 76.9 96.8 92.5 99.9 

11/2013 107.6 115.3 110.3 70.6 125.9 119.4 110.6 120.3 111.2 125.1 116.0 98.6 118.5 115.2 120.1 

12/2013 135.5 149.2 135.9 85.9 150.6 153.0 143.4 156.2 141.0 156.4 148.2 118.7 151.1 138.5 153.4 

01/2014 126.0 142.5 126.2 79.2 144.4 146.2 133.0 150.3 131.2 148.4 139.3 107.8 141.8 134.4 144.9 

02/2014 91.2 100.5 93.1 61.2 109.5 104.4 94.1 105.8 94.3 108.3 99.9 80.0 99.2 102.7 103.9 

03/2014 76.8 86.1 78.3 50.9 92.9 90.0 80.4 90.7 80.3 92.0 86.2 68.5 86.4 87.3 90.8 

04/2014 54.6 61.8 56.3 39.2 68.8 64.2 58.4 65.0 57.6 65.8 61.7 50.8 63.2 64.9 65.0 

05/2014 32.6 37.1 34.1 25.1 43.7 39.3 34.5 39.3 34.5 40.2 37.4 31.8 38.3 41.7 39.7 

06/2014 24.0 28.5 24.5 16.1 30.5 28.9 26.7 30.7 25.9 28.7 28.4 22.8 29.8 29.0 30.0 

07/2014 25.9 30.4 26.5 17.1 32.6 31.0 29.1 32.6 28.2 30.8 30.7 25.7 33.0 30.7 32.4 

08/2014 44.5 50.4 45.1 29.1 52.6 51.4 48.5 53.0 47.5 51.3 50.7 42.7 53.6 48.7 53.0 

09/2014 62.6 65.8 64.3 42.4 73.8 68.0 65.3 68.6 65.7 71.9 68.2 60.0 71.9 67.8 70.1 

10/2014 90.6 99.9 92.5 59.4 107.1 103.4 94.5 104.2 93.9 105.7 99.4 81.7 100.7 98.3 103.8 
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11/2014 101.6 111.1 103.7 63.5 119.4 114.9 104.8 117.0 105.1 119.1 110.6 90.4 112.0 108.6 115.1 

12/2014 111.8 125.7 112.2 67.0 127.8 129.3 118.7 133.2 116.9 132.5 124.5 96.1 126.0 116.6 129.7 

01/2015 118.6 132.6 119.2 73.6 137.0 137.0 124.3 139.8 123.6 140.3 130.9 100.7 133.2 127.1 136.0 

02/2015 96.2 106.4 97.7 64.1 114.3 110.5 100.1 112.0 99.4 114.0 105.6 83.5 105.2 106.8 109.8 

03/2015 79.1 89.4 80.6 55.1 97.9 93.9 82.9 94.2 82.2 95.2 88.5 70.2 87.9 93.5 93.4 

04/2015 66.1 75.6 66.9 45.9 81.0 78.2 70.0 79.8 69.2 78.6 74.8 58.6 74.6 76.9 78.7 

05/2015 38.4 44.2 39.4 28.2 49.1 46.2 41.2 46.6 40.6 46.3 44.2 35.6 44.9 46.9 46.7 

06/2015 27.1 31.5 27.7 19.3 34.0 31.9 30.0 33.7 29.1 32.0 31.5 26.2 33.3 32.2 33.0 

07/2015 26.8 31.5 27.2 18.1 33.4 32.0 30.1 33.8 29.2 31.7 31.8 26.4 34.1 31.6 33.4 

08/2015 39.2 44.3 40.2 26.8 48.0 45.5 42.9 46.6 41.9 45.8 44.8 38.2 47.6 44.7 46.7 

09/2015 57.6 61.7 59.0 38.4 68.2 63.5 60.5 64.9 60.8 66.5 63.6 54.3 66.9 62.5 65.7 

10/2015 67.4 76.4 69.0 41.3 82.5 79.3 71.1 80.8 70.5 81.8 75.8 59.5 76.8 76.1 79.9 

11/2015 88.4 97.5 90.1 54.6 105.2 100.7 91.7 103.4 91.7 105.0 97.0 77.6 98.1 95.7 100.9 

12/2015 116.2 128.9 116.8 72.2 131.9 132.5 122.3 135.8 121.3 136.3 128.3 101.3 129.9 120.5 133.4 

01/2016 118.3 132.1 119.1 75.7 135.9 135.3 124.7 139.2 123.4 138.6 130.4 102.1 133.5 126.3 134.9 

02/2016 105.7 116.8 107.0 71.9 124.8 121.0 109.3 122.9 109.1 124.3 115.6 91.8 114.4 117.6 120.2 

03/2016 77.9 88.8 78.6 52.2 94.3 92.9 82.1 93.9 81.3 93.7 87.8 68.0 87.5 90.3 92.8 

04/2016 49.1 54.7 51.0 35.6 63.7 57.7 51.6 57.2 51.7 60.4 55.6 45.2 56.4 61.8 58.7 

05/2016 28.8 33.7 30.0 21.3 39.0 35.9 31.1 36.0 30.9 36.0 34.1 27.6 34.9 38.5 36.5 

06/2016 18.2 22.7 18.7 11.1 24.1 22.8 21.0 25.0 20.2 22.7 22.3 17.5 24.3 22.8 23.9 

07/2016 22.1 26.0 22.9 15.3 29.1 26.7 24.8 28.1 24.3 26.7 26.5 22.3 28.7 28.3 27.9 

08/2016 42.1 48.1 42.8 27.1 51.0 49.2 45.8 51.0 44.9 49.4 48.2 40.0 51.0 47.3 50.5 

09/2016 60.6 66.0 61.2 38.0 70.5 67.7 64.5 69.6 64.2 69.9 67.8 56.0 70.8 64.1 70.2 

10/2016 73.3 81.9 75.3 46.7 90.4 85.8 76.5 86.5 76.6 88.2 81.6 65.5 82.8 83.8 85.9 

11/2016 101.3 112.4 102.5 62.1 118.5 115.8 105.8 118.9 105.1 119.2 111.3 88.3 112.6 108.2 115.8 

12/2016 119.3 133.6 120.0 74.0 135.6 136.5 125.6 141.6 124.2 140.2 131.7 103.1 133.5 124.6 137.0 

01/2017 128.3 142.1 129.3 83.7 146.5 146.7 134.3 149.2 133.6 149.5 140.6 112.0 143.8 136.2 145.8 

02/2017 106.1 116.7 107.9 71.2 124.8 120.9 109.5 122.6 109.5 124.9 115.7 92.9 115.3 117.3 120.4 

03/2017 82.2 93.6 83.5 55.8 100.2 97.7 86.8 98.8 85.7 98.5 92.2 72.2 91.9 95.3 97.2 

04/2017 56.1 64.8 57.0 37.8 70.4 67.4 60.3 68.5 59.3 68.1 64.4 50.1 65.2 66.4 68.0 

05/2017 34.1 40.5 35.0 24.6 44.3 41.8 37.5 43.2 36.5 41.7 39.8 32.1 41.1 42.2 42.5 

06/2017 25.6 30.4 26.1 17.0 31.6 30.3 28.8 32.5 27.8 30.3 30.1 24.8 32.4 29.6 31.7 

07/2017 26.3 30.3 27.1 18.9 33.8 30.8 29.0 32.4 28.5 31.2 30.7 26.6 33.0 31.7 32.2 

08/2017 39.6 45.2 40.3 26.3 48.0 46.0 43.5 47.9 42.4 46.2 45.4 38.3 48.4 44.5 47.5 

09/2017 56.0 59.9 57.6 36.6 67.0 61.9 59.1 62.6 59.2 65.2 61.8 53.4 65.6 60.9 64.1 

10/2017 82.2 91.9 83.6 50.3 99.0 96.1 86.2 96.6 85.9 97.8 91.8 73.1 92.7 90.4 96.7 

11/2017 113.8 124.0 114.8 71.0 130.7 127.8 118.0 130.3 117.8 131.5 123.8 100.5 125.1 119.3 128.1 

12/2017 122.1 137.7 122.4 73.9 136.5 139.9 130.4 145.6 127.6 142.9 134.9 105.2 137.9 124.5 140.2 

01/2018 115.0 130.5 115.1 70.2 131.8 133.5 122.3 138.5 120.3 135.8 127.5 97.3 130.9 121.7 132.4 
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02/2018 109.7 124.5 109.9 68.3 125.1 127.1 116.1 132.3 113.9 128.9 121.3 93.8 121.1 116.6 126.4 

03/2018 91.8 105.4 92.1 58.7 107.5 108.4 98.2 111.0 96.1 108.4 103.3 80.3 103.8 100.2 108.7 

04/2018 66.3 75.0 67.6 47.3 81.2 77.4 70.3 78.5 69.4 78.6 74.6 60.9 74.9 76.9 78.2 

05/2018 37.2 42.5 38.7 28.1 48.1 43.9 39.9 45.0 39.6 44.7 42.4 36.3 44.1 45.9 44.8 

06/2018 21.0 26.1 21.4 12.2 26.7 26.1 24.4 28.4 23.2 25.8 25.7 20.0 27.9 24.9 27.4 

07/2018 18.5 22.7 19.1 12.0 25.0 23.1 21.4 24.8 20.7 22.9 22.8 18.6 25.0 24.0 24.3 

08/2018 35.7 41.7 36.1 21.8 43.6 42.5 39.8 44.7 38.7 42.4 41.9 33.8 44.6 39.9 44.2 

09/2018 67.0 70.4 68.8 45.6 78.5 72.8 70.0 73.1 70.3 76.5 72.9 63.8 76.5 72.2 75.1 

10/2018 70.8 80.1 72.8 44.4 87.9 83.4 74.5 84.6 73.9 85.3 78.9 62.7 80.4 80.7 83.3 

11/2018 98.7 108.2 100.2 61.7 117.9 112.8 101.9 114.7 101.5 116.7 107.8 84.6 107.6 108.5 112.0 

12/2018 111.5 126.0 111.6 66.3 126.8 128.9 118.9 133.8 116.6 131.9 124.1 95.2 126.1 116.2 129.2 

01/2019 114.4 128.1 114.9 77.7 132.5 131.0 122.7 135.4 119.9 136.7 127.3 103.4 131.8 127.5 131.7 

02/2019 102.0 115.7 103.2 64.5 122.2 118.7 107.0 123.1 105.9 120.7 113.0 90.6 112.4 114.9 117.9 

03/2019 76.7 88.4 78.0 58.9 93.9 91.1 81.8 93.8 80.3 92.4 86.7 70.9 87.4 90.0 91.6 

04/2019 60.7 69.7 61.0 42.0 73.4 71.6 65.2 73.6 64.2 71.4 69.3 54.0 70.2 68.1 72.8 

05/2019 37.9 43.4 38.6 25.5 47.0 44.7 40.9 46.1 40.6 44.8 43.6 36.8 45.4 45.4 46.0 

06/2019 27.0 30.2 28.5 21.0 35.7 30.8 29.2 32.2 28.6 31.3 31.7 29.9 32.4 34.5 33.1 

07/2019 26.0 30.0 27.3 18.8 33.5 31.0 28.5 31.9 27.9 30.5 30.8 27.6 32.2 31.7 32.6 

08/2019 37.6 43.2 38.4 26.4 47.2 44.0 40.3 45.6 40.0 43.7 43.5 35.7 45.1 42.2 45.8 

09/2019 57.8 62.1 59.1 38.3 69.5 63.6 60.5 65.4 60.8 66.5 64.0 55.7 66.8 64.2 66.1 

10/2019 83.0 90.7 82.7 52.7 95.5 93.6 85.1 95.7 85.7 95.7 91.3 73.0 91.8 86.4 95.6 

11/2019 108.2 119.5 109.8 71.8 128.8 123.0 111.6 125.9 111.5 126.2 117.0 95.0 118.9 118.7 121.5 

12/2019 116.4 131.8 117.5 77.2 134.1 133.1 124.2 139.3 121.5 137.8 128.2 101.7 132.4 122.1 133.2 

01/2020 117.9 135.2 119.3 69.3 139.4 137.2 126.3 144.6 123.4 138.8 130.8 102.2 135.3 127.8 135.8 

02/2020 103.0 115.1 105.5 75.6 124.2 118.0 107.2 121.4 106.3 123.3 113.3 92.8 112.8 116.6 118.1 

03/2020 87.3 102.3 89.2 59.6 110.1 105.4 95.0 107.6 91.4 105.7 98.4 75.3 100.2 102.0 104.2 

04/2020 60.1 70.3 61.8 43.6 76.5 72.7 65.8 74.2 63.5 73.5 69.2 53.9 70.7 71.0 73.2 

05/2020 38.3 43.2 39.9 30.5 49.8 45.6 41.0 45.0 40.3 44.7 44.4 37.2 45.0 47.8 46.8 

06/2020 24.4 29.2 25.1 19.2 32.3 29.4 28.3 31.0 26.5 28.1 29.5 23.1 31.4 25.7 30.9 

07/2020 24.1 26.8 25.5 21.2 32.3 28.7 25.6 28.2 25.8 27.9 28.9 26.1 29.3 32.1 30.5 

08/2020 37.7 43.5 37.5 23.1 45.0 44.2 41.7 45.6 40.3 41.9 44.0 34.7 46.2 41.7 46.1 

09/2020 62.4 65.9 63.8 40.2 73.3 68.7 65.1 68.9 65.4 69.1 68.7 57.4 71.5 65.2 70.7 

10/2020 85.1 91.6 86.7 56.2 101.6 96.6 86.1 94.9 87.9 98.1 93.4 76.5 93.4 91.8 97.7 

11/2020 104.4 117.7 105.4 64.6 122.4 119.8 108.7 124.9 108.3 121.5 113.5 87.8 116.6 108.4 118.3 

12/2020 114.1 130.6 116.7 73.1 134.6 133.7 121.7 139.2 118.9 137.5 126.1 98.7 130.0 121.9 132.0 

01/2021 110.7 128.3 111.9 64.6 131.1 130.6 119.5 136.2 116.1 134.2 123.3 94.3 129.0 119.5 128.7 

02/2021 98.1 112.2 99.6 66.3 115.3 113.5 103.8 120.0 101.8 117.6 108.4 84.9 109.5 106.3 113.7 

03/2021 79.1 90.6 79.9 54.9 94.9 93.3 84.5 96.3 82.9 93.7 88.6 69.3 90.2 88.4 93.6 

04/2021 61.3 71.9 61.9 40.5 76.3 75.2 66.4 76.4 64.7 74.6 70.1 52.7 71.2 70.1 74.4 
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05/2021 35.5 42.0 36.2 26.7 45.6 43.8 39.4 45.0 38.1 42.8 42.0 34.5 43.2 43.4 44.5 

06/2021 21.4 27.9 21.6 16.4 28.5 27.5 25.4 30.3 23.7 25.6 26.5 21.1 28.6 24.2 28.3 

07/2021 25.5 31.6 25.9 17.7 33.9 31.2 29.5 33.3 27.8 29.0 31.1 25.4 33.0 29.4 32.9 

08/2021 38.2 44.5 37.5 21.5 45.1 45.4 42.2 46.9 40.9 42.7 44.6 34.2 46.8 41.5 46.7 

09/2021 64.0 67.8 64.8 41.6 74.7 69.6 67.2 71.0 67.1 71.7 70.3 59.7 73.8 67.5 72.1 

10/2021 80.8 94.0 81.5 47.2 97.1 96.5 86.6 99.4 84.5 95.6 90.4 70.3 92.9 86.4 95.4 

11/2021 100.6 109.0 101.4 65.6 119.8 115.0 104.0 112.9 104.6 117.6 110.0 89.7 111.4 108.5 114.7 

12/2021 117.2 134.9 117.1 68.6 133.0 135.5 126.6 142.7 122.7 136.6 129.9 98.0 134.1 122.2 135.8 

01/2022 122.8 141.1 122.8 66.7 142.5 143.6 131.1 149.5 127.9 144.1 135.8 100.1 140.3 130.1 142.1 

02/2022 99.5 113.8 100.4 64.7 119.0 115.9 105.7 121.2 103.5 117.6 110.4 85.7 111.8 109.7 115.4 

03/2022 79.4 91.5 80.4 54.8 97.0 94.2 85.2 96.8 83.2 94.6 90.0 70.3 90.9 90.7 94.9 

04/2022 56.7 69.0 58.7 34.5 72.5 71.0 62.8 73.6 60.2 69.4 66.2 51.3 67.7 65.0 70.5 

05/2022 33.4 40.5 34.3 24.6 43.4 41.7 37.3 43.1 35.8 39.4 39.7 31.6 41.1 41.4 42.4 

06/2022 20.3 26.3 20.9 15.5 27.4 26.6 24.3 28.3 22.6 24.3 25.6 21.8 27.4 26.4 27.5 

07/2022 28.2 32.7 28.6 18.0 35.7 33.1 31.2 34.4 30.4 31.7 33.1 29.5 35.2 33.0 34.8 

08/2022 36.6 42.5 36.3 21.3 44.0 43.2 40.5 45.0 39.4 41.0 42.7 34.3 45.2 40.1 44.8 

09/2022 53.9 58.6 52.8 30.3 61.5 60.3 57.3 61.7 57.5 59.3 60.0 44.9 63.8 53.9 62.0 

10/2022 75.5 85.4 75.6 43.7 89.5 89.0 78.7 90.7 78.8 88.0 84.2 63.7 85.1 79.5 88.7 

11/2022 105.9 120.2 106.7 60.8 126.4 123.9 111.6 126.7 110.0 124.2 116.2 89.0 118.5 112.6 121.8 

12/2022 119.1 140.3 117.1 66.1 133.5 139.1 130.5 148.6 125.7 137.8 133.2 97.2 138.2 120.7 139.0 

01/2023 119.6 140.2 119.2 73.2 139.2 140.1 131.1 149.4 126.1 140.3 133.2 98.4 140.5 126.6 138.5 

02/2023 103.2 120.6 104.4 61.7 124.6 124.5 111.0 127.2 107.7 121.4 115.7 85.0 116.3 112.8 121.5 

03/2023 96.0 113.7 97.4 62.6 117.0 115.5 104.3 119.8 100.3 112.5 107.8 80.8 109.7 109.3 113.7 

04/2023 61.4 70.1 63.8 42.9 78.1 73.2 64.3 74.6 64.1 73.3 69.4 54.8 69.2 72.2 73.3 

05/2023 40.7 47.4 42.1 28.3 51.2 48.6 43.6 50.6 42.9 47.7 46.6 38.7 47.6 48.5 49.1 

06/2023 27.9 32.8 28.8 23.5 34.7 32.8 30.4 35.1 29.7 31.4 32.4 25.8 33.9 32.5 34.3 

07/2023 29.4 33.3 31.1 26.0 37.3 34.2 31.3 35.9 31.6 33.6 33.9 30.7 35.6 37.7 35.7 

08/2023 44.6 48.9 46.1 30.6 54.6 51.2 45.7 51.1 46.3 50.2 49.8 42.9 51.0 51.8 52.5 

09/2023 64.1 66.8 66.8 44.8 76.3 70.7 64.8 69.3 66.6 73.2 70.1 63.4 71.2 70.3 72.5 

10/2023 82.9 91.8 85.7 56.7 102.4 96.5 85.5 96.8 85.6 99.0 92.3 78.3 91.4 93.3 97.2 

11/2023 109.4 118.5 113.2 72.3 132.6 124.9 110.5 124.5 111.4 130.3 117.9 101.2 117.4 122.0 123.4 

12/2023 121.2 132.7 124.1 84.9 141.5 137.7 125.8 138.5 125.3 144.7 132.5 110.3 133.7 131.2 138.2 

 


