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JPor qué enfocarnos en el Carbono?

Conceptos importantes asociados:
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Efecto invernadero

Five Major Greenhouse Gases
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Dioxido de Carbono en la atmosfera
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Ciclo de Carbono
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Fuente: https://sciencediagrams.com/carbon-cycle/



Dioxido de Carbono en la atmosfera
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Dioxido de Carbono en la atmosfera
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Calentamiento Global
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Cambio climatico

“If you don’t like the weather in New England, just wait a few minutes.”
- Mark Twain
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Calentamiento global y cambio

climatico: Evidencias

 Aumento de la temperatura global
 Aumento de la temperatura de los océanos
* Disminuciéon de casquetes polares

* Reduccion de los glaciares

* Reduccién de las capas de nieve

* Aumento del nivel del mar

 Aumenta la frecuencia de eventos extremos

 Acidificacion de los océanos

11
Fuente: Climate.nasa.gov



Calentamiento global y cambio

climatico: Causas

382 On the Heat in the Sun’s Rays.

ART. X XXTI.— Circumstances affecting the Heat of the Sun’s Rays;
by EuNice Foork.

(Read beforc the American Association, August 23d, 1856.)

My investigations have had for their object to determine the
different circumstances that affect the thermal action of the rays
of light that proceed from the sun.

Several results have been obtained.

THE year 1911 will long be re-
membered for the violence of its
weather. The spring opened mild and
delightful, but in June a torrid wave
of unparalleled severity swept over the
country. The cities baked and gasped
for breath, while the burning sun and
hot winds withered the corn and cost
the farmers a million dollars a day.
A little later England was scorched
and Irance and Germany sweltered,
The mercury went above 100 deg, in
western Canada, and whalers brought
back reports from the Arctic regions
of open water where always before
there had been solid ice. The re-
ports from Mexico and Central Amer-
ica would well describe the lower
regions, but it is said that the sum-
mer in Iceland was enjoyable.

In August the elements took a dif-

REMARKABLE WEATHER

OF 1911

The Effect of the Combustion
of Coal on the Climate — What
Scientists Predict for the Future

By FRANCIS MOLENA

The mean temperature of every month
except November was above the aver-
age of that of the 40 years covered by
the records of the United States
Weather Bureau. The average daily
excess was from four to six degrees.

With only one month out of twelve
below normal, one may well ask if
the climate is not changing and get-
ting warmer, There is a general im-
pression among older men that the
good old-fashioned winters in which
“the snow was fifteen feet deep and
lasted six months” do not come any
more. In spite of the fact that the
year just past was above the average
in temperature, there is no clear in-
dication that there is any progressive
change in the direction of a warmer
climate. The average temperature of
the year 1878 was as high as that of

Popular Mechanics

The Rodnen & Otamatea Times

WAITEMATA & KAIPARA GAZETTE

PRICE—10s perannum in advance
WARKWORTH, WRDWDAY
3d. per Copy.

Science Ntﬁ; and News.

R

COAL CONSUMPTION AFFECT-
ING CLIMATE.

The furnaces of the world are now
burning about s,ooooooooo tons of
coal a year. When this is burned,
uniting with oxygen, it adds about
7,000,000,000 tons of carbon dioxide
1 to the atmosphere yearly. This tends

make the air a more effective blan-
> for‘:: carthTh e;nd to raise its

¢ cffect may be con-
.iﬁhnble in a few centuries.
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https://books.google.co.uk/books?id=Tt4DAAAAMBAJ&pg=PA341&lpg=PA341&dq=this+tends+to+make+the+air+a+more+effective+blanket+for+the+earth&source=bl&ots=QvdH-SgFLl&sig=WiPUNOIzM6udOSTBm2VXzRQB9K8&hl=en&sa=X&redir_esc=y#v=onepage&q&f=false
https://books.google.co.uk/books?id=Tt4DAAAAMBAJ&pg=PA341&lpg=PA341&dq=this+tends+to+make+the+air+a+more+effective+blanket+for+the+earth&source=bl&ots=QvdH-SgFLl&sig=WiPUNOIzM6udOSTBm2VXzRQB9K8&hl=en&sa=X&redir_esc=y#v=onepage&q&f=false

Calentamiento global y cambio

climatico: Causas

La actividad humana es la causa del aumento en la concentracion de gases de efecto invernadero
El IPCC concluyd que es inequivoco que el aumento de las concentraciones de CO2, CH4 y N20O
en la atmodsfera en la era industrial son el resultado de actividades humanas.

El calentamiento global actual no puede ser explicado por los cambios en la radiacion solar.

Temperature vs Solar Activity
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Calentamiento global y cambio

climatico: Consecuencias

Aumento del nivel del mar

Cambios en el clima

Aumento en frecuencia e intensidad de huracanes

Mas sequias y holas de calor
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Calentamiento global y cambio

climatico: Consecuencias

Temporadas de incendios mas largas

Cambio en patrones de precipitacion

Temporada de crecimiento sin heladas mas largas

Aumento en la temperatura

Artico sin hielo en verano

15



Acciones y acuerdos para disminuir el

calentamiento global

Protocolo de Kyoto
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Acciones y acuerdos para disminuir el

calentamiento global

e Acuerdo de Paris
How close is the world to its 1.5C target?

Projected greenhouse gas emissions and future warming
levels vary by actions taken

50Gt
Current policies
Past (2.5-2.9C)
30Gt emissions

Pledges & targets
10Gt (1.8-2.1C)

IIIIIIIIIIIII

PARIS CLIMATE
{ AGREEMENT

1.5C target
-10Gt

2000 2020 2040 2060 2080 2100

Emissions measured in gigatonnes of carbon dioxide equivalent
Source: Climate Action Tracker, Dec 2023. Broad lines show possible range EHE
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Carbono neutral
VS
Cero Neto

VS
Cero emisiones
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Carbono neutral
VS
Cero Neto

VS
Cero emisiones

Source

Carbono neutral

'!Ii‘::!l'
EMISIONES EMISIONES
GENERADAS REDUCIDAS +

COMPENSADAS

. https://www.carbonneutralplus.com/que-es-la-carbono-neutralidad/

=0
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Carbono neutral
VS
Cero Neto

VS
Cero emisiones

Cero Neto de emisiones

What Is Net Zero?

Measures to

remove emissions Net Zero

For example:
-Forest expansions

Measures to
lower emissions

For example:
-Invest in green
technology

Balance between
amount of GHG produced
and removed from
the atmosphere

-Direct air capture

0

QO o
9 GREENMATCH
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Cero emisiones o Carbono cero

Carbono neutral
VS
Cero Neto

VS
Cero emisiones

ZERO
CARBON
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;Qué es la Huella de Carbono?

« Concepto original asociado a huellas ecoldgicas:

“La Huella de Carbono se refiere al drea de tierra requerida para asimilar el diéxido de carbono producido
por la humanidad”

* Actualmente deriva su nombre de las huellas pero conceptualmente es un indicador del potencial

de calentamiento global:

“La Huella de Carbono es la cantidad de gases de efecto invernadero expresada en términos de dioxido de
carbono equivalente emitido a la atmosfera por un individuo, una organizacion, un proceso, un producto un
evento dentro de un limite definido” .. ®

22



Normas vy Guias para el calculo de la Huella de Carbono

23



Normas vy Guias para el calculo de la Huella de Carbono

 GHG protocol of World Resource Institute

Standards Mitigation Goals Standards

Corporate Standard Product Life Cycle Standard

Policy and Action Standard

|m

cope 2

cope 3 Standard Guidance
Calculation Tools

n

GHG Protocol for Cities
Online Training_

Project Protocol

Review Service

https://www.wri.org/initiatives/greenhouse-gas-protocol
24



Normas vy Guias para el calculo de la Huella de Carbono

 |SO 14064 Gases de efecto invernadero
— Parte 1: Especificacidn con orientacion, a nivel de las organizaciones, para la cuantificacion

y el informe de las emisiones y remociones de gases de efecto invernadero

— Parte 2 Especificacion con orientacion, a nivel de proyecto, para la cuantificacion, el

seguimiento y el informe de la reducciéon de emisiones o el aumento en las remociones de gases de

efecto invernadero

https://www.iso.org/obp/ui/#iso:std:is0:14064:-1:ed-2:v1:es
https://www.iso.org/obp/ui#iso:std:iso:14064:-2:ed-2:v1:es
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Normas vy Guias para el calculo de la Huella de Carbono

« Publicly Available Specifications-2050 (PAS 2050) of British Standard Institution (BSI):
Especificaciones para la evaluacion de las emisiones de gases de efecto invernadero del ciclo de vida

de bienes y servicios

https://knowledge.bsigroup.com/products/specification-for-the-assessment-of-the-life-cycle-

greenhouse-gas-emissions-of-goods-and-services?version=standard 2



Normas vy Guias para el calculo de la Huella de Carbono

Volume 1 General Guidance and Reporting

e
% Volume 2 Energy.

Volume 3 Industrial Processes and Product Use

« |PCC guidelines for National Greenhouse Gas inventories

Volume 4 Agriculture, Forestry and Other Land Use

https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html

Volume 5 Waste




Normas vy Guias para el calculo de la Huella de Carbono

* |SO 14025: Etiquetas y declaraciones ambientales — Declaraciones ambientales tipo [l —

Principios y procedimientos

* https://www.iso.org/obp/ui/#iso:std:is0:14025:ed-1:v1:es

28



Normas vy Guias para el calculo de la Huella de Carbono

EPD (Environmental Product Declarations)
Declaraciéon Ambiental de Producto(DAP)

Environmental Product Declaration
Schindler 1000, Schindler 1000 Plus
Schindler 3000, Schindler 3000 Plus

o ietommational E70* Syster TITRIYSILLED
EPD registration number r2959 Enmme Velnes
Pubilibved 2021043
n accordance w
Rarsision 20210618 RPTTa b
125:2006 and E
Vald unsd 15804:2012+42:2019
Prodoct group cassification
An EPD should provide current nformation and may be updated f conditions change. The stated validity i
therelore subpect to the continued regstration and publication at www.environdec com Q
T===EPD

Schindler
https://www.environdec.com/library

29



Normas vy Guias para el calculo de la Huella de Carbono

* SO 14067 Gases de efecto invernadero — Huella de carbono de productos — Requisitos y

directrices para cuantificacion

* https://www.iso.org/obp/ui#iso:std:iso:14067:ed-1:v1:es

30



Normas vy Guias para el calculo de la Huella de Carbono

» Guias especificas por pais

31



Normas vy Guias para verificar el calculo de la Huella de

Carbono

* SO 14065 Principios generales y requisitos para los organismos que realizan la validacion y la
verificacion de la informacidn ambiental

* https://www.iso.org/obp/ui#iso:std:is0:14065:ed-3:v1:es

32



Etapas para el calculo de la Huella de Carbono

Seleccion de los Gases de Efecto Invernadero

Definicion de los limites del estudio

« Recoleccidon de datos de emisiones de Gases de Efecto Invernadero

Calculo de la Huella de Carbono

33



Seleccion de los Gases de Efecto Invernadero

 Depende de:

La guia o norma que se siga

El tipo de actividad para la que se calcula

El objetivo del calculo de |a huella

Todas las guias y normas indican que se deben incluir todos los gases de efecto

invernadero de larga duracion.

34



Definicion de los limites del estudio

 Depende de:

La guia o norma que se siga

El objetivo del calculo de |a huella
Limite organizacional: uede basarse en aspectos legales, financieros o de

control de negocio para la asignacion de la huella

35



Definicion de los limites del estudio

https://mwww.wri.org/initiatives/greenhouse-gas-protocol 3



Recoleccion de datos de emisiones de Gases de Efecto

Invernadero

 Pueden obtenerse de:

-Medidas directas

-Estimaciones basadas en factores de emision y modelos

 Depende de:
-Objetivo
-Credibilidad
-Viabilidad

-Costo

37



Calculo de 1a Huella de Carbono

* Los datos de emisiones de gases de efecto invernadero se convierten a CO,

equivalente utilizando los factores de IPCC

Common name Lifetime GWP GTP

(chemical formula) (years) 20-year 100-year 500-year  20-year 100-year 500-year
Carbon dioxide (CO,) 1501 1 1 1 1 1 1
Methane (CH,) 12 72 25 7.6 57 12 4

Nitrous oxide (N20) 114 289 298 153 303 322 265
Sulphur hexafluoride (SF,) 3200 16,300 22,800 32,600 17,500 23,400 28,000
Black carbon 0.020 1600 460 140 470 77 64

Lifetimes and metric values are taken from Table 2.14 of [4], and [5].
'CO, lifetime is representative and cannot be expressed by a single estimate because of the multiple timescales on which CO, isremoved. (e.g., [26]).
GTP: Global Temperature Change Potential; GWP: Global Warming Potential; IPCC: Intergovernmental Panel on Climate Change.

Fuente: Tanaka, K., Peters, G. P., & Fuglestvedt, J. S. (2010). Policy update: multicomponent climate policy: why do emission metrics matter?.

« La dimension de tiempo debe ser mencionada (Unica, periddica, usual, annual o

combinaciones). 38
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