Q&A: Arctic feedbacks report

What is a feedback?

A feedback is an activity prompted by another activity. Positive feedbacks have the effect of increasing the initial activity. For instance the Arctic is producing positive feedbacks for the global climate; as the Arctic is warmed by global climate change, it produces effects that amplify global climate change.

Why does the Arctic warm faster than other parts of the world?

The faster warming in the Arctic is mainly due to the loss of ice and snow. Those used to reflect back a lot of the sun’s heat. As the Arctic gets warmer, more of the land and sea are exposed, and those areas soak up more heat.

What are the main climate feedbacks from the Arctic?

The main feedbacks from the Arctic are: 

Changes in air circulation – much of the world’s weather is driven by differences between equatorial heat and polar cold. As the Arctic warms, the differences in temperature are not as great as they were, and that affects weather patterns including storm patterns and rainfall.

Changes in water currents – just as the air moves heat between the equators and the poles, so do the oceans, although ocean currents are also affected by the saltiness of the water. As ice melts in the Arctic, it makes the water less salty, creating changes in the currents.

Increases in greenhouse gases – arctic soils and wetlands contain twice the amount of carbon currently in the atmosphere. As the Arctic warms, carbon that has been frozen and locked in for thousands of years starts to be given off as methane and carbon dioxide, adding to the greenhouse gas burden in the atmosphere, and further increasing climate change. 
Sea level rise – the melting of the Greenland ice cap and other polar sources are now thought to contribute to raising global sea levels by more than a metre within a hundred years, affecting a quarter of the world’s people.

Taken together, these feedbacks have the capacity to create profound global changes in food supplies, impacts of severe weather, and water supplies.

What does this report say that is new or different from other reports?

Because a lot of Arctic climate science is relatively new, much of the information in this report has not been captured in previous reports, such as the UN sponsored Intergovernmental Panel on Climate Change reports. As a result, these reports have given less weight to the speed and power of arctic climate feedbacks. WWF commissioned this report because we believe that it is critical for people to receive and understand this information before a new climate deal in Copenhagen this December.
How trustworthy is the report?
The report chapters were written by scientists who are leaders in their respective fields. The majority of them are the same people who have written parts of the UN-sponsored Intergovernmental Panel on Climate Change (IPCC) reports. The report was peer reviewed by other prominent scientists to ensure that it is scientifically rigorous.
What are you saying that countries should do to respond to the information in this report?

WWF has worked with other NGOs to design a draft climate treaty that we believe can keep climate change to levels that will be safe for most life on earth, including human life. We are suggesting that countries take this arctic report as an urgent reminder of the need to sign a treaty that will avoid triggering the worst of the arctic feedbacks.

Even if countries do take the actions you suggest, won’t these feedbacks happen anyway because of the warming to which we are already committed?

It is true that a certain amount of climate change and associated sea-level rise is already locked in for the next several decades based on past emissions of greenhouse gases. What is at stake now is how severe climate change will be in the middle and the end of this century and beyond.
You are mentioning the carbon dioxide and methane that will be given off by thawing soils and wetlands. But what about those methane hydrates?

Vast amounts of methane are frozen in crystalline deposits called methane hydrates in the shallow seas surrounding the Arctic Ocean. Arctic methane hydrates are already releasing methane into the atmosphere. The permafrost at the seafloor that contains the methane hydrates is thawing in places because it has been slowly warming since the last ice-age. Scientists do not yet have the data to tell us how much more methane would seep out of the methane hydrates in a warmer Arctic, but they are concerned because methane is a much more powerful greenhouse gas than carbon dioxide.

What regional impacts does the report predict?

The report emphasises that changes in the Arctic are likely to affect you wherever you live, but it does not often single out specific impacts on specific countries, as that sort of fine-tuning of impacts requires further scientific investigation. There are some country or regional-specific impacts in the report, as outlined below:

(NB – these should all be phrased as potential impacts)

· Changes in air and water currents could lead to wetter than normal conditions over central and southern Europe and the Mediterranean, and drier than normal weather conditions over Northern Europe, warmer than normal in Canada and Northeastern US, potentially drier American West
· Europe and North America could experience unusually cold winters, whereas Greenland may experience unusually warmer winters

· Changes in water temperatures and currents would have an impact on fisheries. For example, the number of cod would increase in the Labrador Sea and diminish on the northern European side. 

· Ocean acidification, as a result of the ocean taking up additional carbon dioxide from the atmosphere, is expected to hit the Arctic first because the Arctic Ocean already has a relatively low pH. This would have potentially negative implications for shelled organisms that live on and near the seafloor as well as for those animals that feed on the seafloor ecosystem.
· Sea-level rise is a major concern for populations living in low-lying coastal regions (about 25 per cent of humans), because it will give rise to inundation (both temporary and permanent flooding), wetland loss, shoreline erosion, saltwater intrusion into surface water bodies and aquifers, and it will raise water tables. In many coastal regions of the world sea level is rising and the ground is sinking. This amplifies the effect of sea-level rise in these locations, so that for example, a half-metre rise in global sea-level and a half-metre of local land subsidence combines to produce 1 metre of relative sea-level rise. 

· Accelerated ground sinking has been reported in many regions, either because of local groundwater withdrawal (e.g., Tokyo subsided by 5 metres, Shangai by 3 metres, and Bangkok by 2 metres during the last decades) or oil and gas extraction (e.g., along the Gulf of Mexico Coast in the United States where the ground subsides at a rate of  5 to 10 millimetres per year).

