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Executive Summary 1 

Introduction 2 

New observations and new research have increased our understanding of past, current, and 3 
future climate change since the Third U.S. National Climate Assessment (NCA3) was 4 
published in May 2014. This Climate Science Special Report (CSSR) is designed to capture 5 
that new information and build on the existing body of science in order to summarize the 6 
current state of knowledge and provide the scientific foundation for the Fourth National 7 
Climate Assessment (NCA4).  8 

Since NCA3, stronger evidence has emerged for continuing, rapid, human-caused warming of 9 
the global atmosphere and ocean. This report concludes that “it is extremely likely that human 10 
influence has been the dominant cause of the observed warming since the mid-20th century. 11 
For the warming over the last century, there is no convincing alternative explanation 12 
supported by the extent of the observational evidence.” 13 

The last few years have also seen record-breaking, climate-related weather extremes, the three 14 
warmest years on record for the globe, and continued decline in arctic sea ice. These trends 15 
are expected to continue in the future over climate (multidecadal) timescales. Significant 16 
advances have also been made in our understanding of extreme weather events and how they 17 
relate to increasing global temperatures and associated climate changes. Since 1980, the cost 18 
of extreme events for the United States has exceeded $1.1 trillion, therefore better 19 
understanding of the frequency and severity of these events in the context of a changing 20 
climate is warranted.  21 

Periodically taking stock of the current state of knowledge about climate change and putting 22 
new weather extremes, changes in sea ice, increases in ocean temperatures, and ocean 23 
acidification into context ensures that rigorous, scientifically-based information is available to 24 
inform dialogue and decisions at every level. Most of this special report is intended for those 25 
who have a technical background in climate science and to provide input to the authors of 26 
NCA4. In this Executive Summary, green boxes present highlights of the main report. These 27 
are followed by related points and selected figures providing more scientific details. The 28 
summary material on each topic presents the most salient points of chapter findings and 29 
therefore represents only a subset of the report’s content. For more details, the reader is 30 
referred to the individual chapters. This report discusses climate trends and findings at several 31 
scales: global, nationwide for the United States, and for ten specific U.S. regions (shown in 32 
Figure 1 in the Guide to the Report). A statement of scientific confidence also follows each 33 
point in the Executive Summary. The confidence scale is described in the Guide to the Report. 34 
At the end of the Executive Summary and in Chapter 1: Our Globally Changing Climate, 35 
there is also a summary box highlighting the most notable advances and topics since NCA3 36 
and since the 2013 Intergovernmental Panel on Climate Change (IPCC) report. 37 

























 

and western North Pacific (low confidence) and in the eastern North Pacific (medium 1 
confidence). (Ch.9) 2 

****BOX ES.1 **** 3 

The Connected Climate System: Distant Changes Affect the United States 4 

Weather conditions and the ways they vary across regions and over the course of the year are 5 
influenced, in the United States as elsewhere, by a range of factors, including local conditions 6 
(such as topography and urban heat islands), global trends (such as human-caused warming), 7 
and global and regional circulation patterns, including cyclical and chaotic patterns of natural 8 
variability within the climate system. For example, during an El Niño year, winters across the 9 
southwestern United States are typically wetter than average, and global temperatures are 10 
higher than average. During a La Niña year, conditions across the southwestern United States 11 
are typically dry, and there tends to be a lowering of global temperatures (Fig. ES.7). 12 

El Niño is not the only repeating pattern of natural variability in the climate system. Other 13 
important patterns include the North Atlantic Oscillation (NAO)/Northern Annular Mode 14 
(NAM) that particularly affects conditions on the U.S. East Coast, and the North Pacific 15 
Oscillation (NPO) and Pacific North American Pattern (PNA) that especially affect conditions 16 
in Alaska and the U.S. West Coast. These patterns are closely linked to other atmospheric 17 
circulation phenomena like the position of the jet streams. Changes in the occurrence of these 18 
patterns or their properties have contributed to recent U.S. temperature and precipitation 19 
trends (medium confidence) although confidence is low regarding the size of the role of 20 
human activities in these changes. (Ch.5)  21 

Understanding the full scope of human impacts on climate requires a global focus because of 22 
the interconnected nature of the climate system. For example, the climate of the Arctic and the 23 
climate of the continental United States are connected through atmospheric circulation 24 
patterns. While the Arctic may seem remote to most Americans, the climatic effects of 25 
perturbations to arctic sea ice, land ice, surface temperature, snow cover, and permafrost 26 
affect the amount of warming, sea level change, carbon cycle impacts, and potentially even 27 
weather patterns in the lower 48 states. The Arctic is warming at a rate approximately twice as 28 
fast as the global average and, if it continues to warm at the same rate, Septembers will be 29 
nearly ice-free in the Arctic Ocean sometime between now and the 2040s (see ES.10). The 30 
important influence of Arctic climate change on Alaska is apparent; the influence of Arctic 31 
changes on U.S. weather over the coming decades remains an open question with the potential 32 
for significant impact. (Ch.11) 33 

Changes in the Tropics can also impact the rest of the globe, including the United States. 34 
There is growing evidence that the Tropics have expanded poleward by about 70 to 200 miles 35 
in each hemisphere over the period 1979–2009, with an accompanying shift of the subtropical 36 
dry zones, midlatitude jets, and storm tracks (medium to high confidence). Human activities 37 




























