
Remote sensing showing new 
deforestation, and land uses. This allows 
monitoring of deforestation and 
transitions between different land uses. 
Here forest is being converted to 
agricultural land. 

Example of forest and  
land use/land cover monitoring 

Systematic observations are vital for the Paris 
Agreement. Observations are needed to both 
implement actions and to monitor the progress 
and impacts: 
 

Observations are needed to understand the 
current state of the environment at a global 
level. GCOS is promoting a small set of Climate 
Indicators that present the state of the climate 
in a simple way (see Global Climate Indicators) 
The geographic distribution of the changes in 
the  parameters is also available (see Sea ice 
extent anomaly) 
In some areas the use of observations is well 
established (See, for example, forest and land 
use/land cover monitoring) 
 
 

In other areas, such as observing the progress 
of adaptation, its use still needs to be 
demonstrated (see example of potential 
remote sensing of implementation of adaption 
actions: ameliorating urban heat extremes) 

 
In many cases, adaptation planning will be based 
on the outputs of reanalysis and downscaled 
models, these depend on systematic sustained 
observations to maintain their accuracy. 
 
GCOS is supporting all these uses of observations 
in order to support the Global Stocktake and Paris 
Agreement. 
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Adelaide.  SOURCE: modified Copernicus Sentinel data (2017), processed by ESA, CC BY-SA 3.0 IGO  

Example of potential remote sensing of implementation  
of adaption actions: ameliorating urban heat extremes 

Sea-ice cover anomaly for December 2017 relative to the December average for the period 1981-2010.  
(Source: ERA-Interim. (Credit: ECMWF Copernicus Climate Change Service)) 

Sea ice extent anomaly 

(Source: Nigel Tapper, Presented to TOPC 20, Geneva, March 2018) 

Mean cumulative mass balance of all reported glaciers (blue line) and the reference 
glaciers (red line).  
(Source: world glacier monitoring service http://wgms.ch/) 

September sea-ice extent for the Arctic, and (right) September sea-ice extent for the Antarctic. Percentage of long-term average of the reference period 1981–2010.  
(Source: prepared by WMO using data from the US National Snow and Ice Data Center) 

Globally averaged mole fraction (measure of concentration), from1984 to 2016, of 
CO2 in parts per million (left), CH4 in parts per billion (middle) and N2O in parts per 
billion (right). The red line is the monthly mean mole fraction with the seasonal 
variations removed; the blue dots and line depict the monthly averages.  
(Source: WMO Global Atmosphere Watch) 

Trends in surface (< 50 m) ocean carbonate chemistry calculated from observations 
obtained at the Hawaii Ocean Timeseries (HOT) Program in the North Pacific over 
1988–2015. Seawater pH (black points, primary y-axis) and carbonate ion concentration 
(green points, secondary y-axis). Ocean chemistry data were obtained from the Hawaii 
Ocean Timeseries Data Organization & Graphical System (HOT-DOGS).  
(Source: US National Oceanic and Atmospheric Administration (NOAA), Jewett and 
Romanou, 2017) 

Global mean sea-level time series (with seasonal cycle removed), January 1993–January 2018, 
from satellite altimetry multi-missions. Data from AVISO. 
(Source: Collecte Localisation Satellites (CLS) – Laboratoire d’Etudes en Géophysique et 
Océanographie Spatiales (LEGOS)) 

Global ocean heat content change (x 1022 J) for the 0–700 meter layer: three-monthly 
means (red), and annual (black) and 5-year (blue) running means, from the US National 
Oceanic and Atmospheric Administration (NOAA) dataset.  
(Source: prepared by WMO using data from NOAA National Centers for Environmental 
Information) 

Global mean temperature anomalies, with respect to the 1850–1900 baseline, for the 
five global datasets.  
(Source: UK Met Office Hadley Centre) 
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Global Climate Indicators 
Collected and summarised annually by WMO 

The Global Climate Indicators are presented each year by WMO in their statements on the state of the environment. See WMO Statement on the State of the `Global Climate in 2017, WMO No.2012 for more information.  

Amazon Delta: modified Copernicus Sentinel data (2017), processed by ESA CLIMATE CHANGE BY-SA 3.0 IGO 
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Systematic Observations are fundamental to implementing 
the Paris Agreement and monitoring its progress 

Monitoring of 
Land categories 

and forests: 
Mitigation, 

Adaptation, … 

Monitoring  for 
Emergency 

Warning systems, 
projections and 
risk assessments 

Monitoring  for  
planning adaption 
to climate change: 

projections and 
risk estimation 

Monitoring  
anthropogenic 
fluxes of GHGs, 
natural sources 
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carbon cycle 
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global 
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Monitoring  of  
implementation 

of adaption 
(urban change, 
infrastructure, 
agriculture, …) 

Monitoring to 
support 

renewable 
energy, winds, 

water etc.   
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