
C O R E Y  D A V I S  A N D  K A T H I E  D E L L O 

We’re moving rapidly into a different 
North Carolina than the one we used to know. 

Will 2020 surpass last year and 
bring even more record heat?

C  o  n  t  i  n  u  e  d

Climate change likely will create more frequent conditions for wildfires like this one in Whipping Creek.
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NORTH 
I N S I D E   T H E   G R E E N H O U S E

CAROLINA’S
HOTTESTYEAR 
ON RECORD
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C  o  n  t  i  n  u  e  d     o  n     p  a  g  e     2  7

WHPSHUDWXUHV�������ZDV�DOVR�RXU�UHFRUG�
warmest year based on average minimum 
temperatures�³�HDFK�RI�those warmest years 
FRPLQJ�LQ�WKH�SDVW�ÀYH�\HDUV�³�DQG������DOVR�
ZDV�RXU�ÀIWK�ZDUPHVW�\HDU�EDVHG�RQ�average 
maximum temperatures.

IS THERE A WARMING 
TREND IN NORTH 
CAROLINA?

,Q�WKH�SDVW����\HDUV��1RUWK�&DUROLQD�KDV�
UHFRUGHG�HDFK�RI�LWV�ÀYH�ZDUPHVW�\HDUV�RQ�
UHFRUG�³�DORQJ�ZLWK����RI�LWV�WRS����ZDUPHVW�
years.

Over that same time, we have recorded 
zero RI�RXU����FRROHVW�\HDUV�RQ�UHFRUG��7KH�ODVW�
\HDU�WKDW�FROG�ZDV������³�RXU���WK�FRROHVW�
\HDU�³�ZKHQ�3KLO�&ROOLQV�ZDV�RQ�WRS�RI�WKH�
%LOOERDUG�SRS�FKDUWV�DQG�WKH�HOGHU�*HRUJH�%XVK�
KDG�MXVW�ZRQ�WKH�:KLWH�+RXVH�

7KH�¶��V�DOVR�ZDV�D�GHFDGH�ZLWK�VHYHUDO�
extreme cold events, including the state’s 
LQIDPRXV�´&ROGHVW�'D\µ�LQ�-DQXDU\�RI�������
ZKHQ�PDQ\�VLWHV�VHW�WKHLU�DOO�WLPH�UHFRUG�
ORZV��DQG�WKH�&KULVWPDV�EOL]]DUG�LQ������DW�
WKH�FRDVW��ZKLFK�EOHZ�WKURXJK�ZLWK�VXE�]HUR�
temperatures following it.

Similar atmospheric setups have brought 

some cold weather since then, but we haven't 
DSSURDFKHG�WKRVH�UHFRUG�ORZV��,Q�IDFW��UHFRUG�
ORZV�DUH�JHWWLQJ�KDUGHU�WR�FRPH�E\��,Q�������
����GDLO\�PD[LPXP�WHPSHUDWXUHV�EURNH�RU�
WLHG�UHFRUGV�DFURVV�1RUWK�&DUROLQD��ZKLFK�ZDV�
almost four times the number of daily minimum 
temperatures that broke or tied records in the 
state.

That's another way of showing that it's 
been more warm than cool recently, and it's one 
VLJQ�WKDW�1RUWK�&DUROLQD�LV�H[SHULHQFLQJ�WKH�
FRQVHTXHQFHV�RI�D�ZDUPLQJ�SODQHW��(VVHQWLDOO\��
the climate system is more sensitive to warming 
nighttime temps, and we see the dominant trend 
LV�LQ�RXU�QLJKWWLPH�ORZV�³�UHDGLQJV�WKDW�KDYH�
consistently pushed some of our recent warm 
\HDUV�LQWR�WKH�WRS����

WHAT DO WE KNOW 
ABOUT 2020 SO FAR?

We began this year the same way we 
HQGHG�ODVW�\HDU�³�ZLWK�RYHUDOO�ZDUP�ZHDWKHU��
-DQXDU\�DQG�)HEUXDU\�ZHUH�HDFK�WKH���WK�
ZDUPHVW�RXW�RI�WKH�SDVW�����\HDUV��DQG�0DUFK�
ZDV�RXU�ÀIWK�ZDUPHVW�RQ�UHFRUG�VWDWHZLGH�

7KH�VDPH�ODUJH�VFDOH��KLJK�SUHVVXUH�
system that made for so many warm months 
LQ������ZDV�DOVR�DW�SOD\�WKLV�ZLQWHU�DQG�HDUO\�
VSULQJ��+RZHYHU��WKDW�SDWWHUQ�UHOD[HG�LQ�$SULO��
ZKLFK�KDG�QHDU�QRUPDO�WHPSHUDWXUHV�RQ�DYHUDJH�

:KHQ�FRPSDULQJ�WKH�ÀUVW�IRXU�PRQWKV�RI�
the year only,������UDQNV�DV�WKH�IRXUWK�ZDUPHVW�
RQ�UHFRUG�³�WUDLOLQJ�������WKH�ZDUPHVW�\HDU�DW�
WKH�RQH�WKLUG�PDUN��E\�D�OLWWOH�OHVV�WKDQ�D�GHJUHH��
Our average temperature so far this year is also 
a full 1.7°F warmer than at the same point last 
year.

Of course, that’s no guarantee that 2020 
will top the list of our warmest years as well, 
especially with several months still to go. But 
we’re off to a warm start, and many of the 
VDPH�WUHQGV�ZH·YH�REVHUYHG�LQ�UHFHQW�\HDUV�³�
LQFOXGLQJ�WKH�ZDUPWK�LQ�RXU�QLJKWWLPH�ORZV�³�
are holding true so far this year.

•  TOP: The statewide average mean temperature in 2019 was 2.7 degrees warmer 

than the 1901-to-2000 average temperature.  •  BOTTOM: The climate system is 

more sensitive to warming nighttime temperatures, and N.C.’s lows have climbed in 

recent years.

•  In the past 30 years, North Carolina has recorded each of its five warmest years on record — along with 10 

of its top 30 warmest years. 
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RI�VXUIDFH�ZHDWKHU�FRQGLWLRQV�XVLQJ�RQ�WKH�
ground monitoring sites, which is a fancy way 
RI�VD\LQJ�JRRG�ROG�IDVKLRQHG�WKHUPRPHWHUV�
DQG�UDLQ�JDXJHV��7KLV�WULHG�DQG�WUXH�HTXLSPHQW�
WHOOV�XV�WKDW������FRQVLVWHQWO\�PRYHG�WKH�
mercury higher than any other year observed.

To break down this record and what it 
PHDQV�³�DQG�ZKHUH�ZH·UH�KHDGHG�LQ������
³�KHUH�DUH�WKH�DQVZHUV�WR�VRPH�FRPPRQ�
TXHVWLRQV�DERXW�FOLPDWH�FKDQJH�LQ�1RUWK�
Carolina.

HOW DID IT HAPPEN?
,Q�VKRUW��RXU�WHPSHUDWXUHV�ZHUH�JHQHUDOO\�

temperate, and our prevailing air masses were 
W\SLFDOO\�WURSLFDO��-XVW�WZR�PRQWKV�DOO�\HDU�³�
0DUFK�DQG�1RYHPEHU�³�KDG�EHORZ�QRUPDO�
statewide average temperatures, while three 

Those warm days 
last December when 
temperatures touched the 
70s didn't just make you 
pull out the sandals for 
holiday break. They also 
helped 2019 secure the 
title of North Carolina's 
warmest year on record.

Earlier this year, our colleagues in 
$VKHYLOOH�DW�12$$·V�1DWLRQDO�&HQWHUV�IRU�
(QYLURQPHQWDO�,QIRUPDWLRQ�FRQÀUPHG�����·V�
UHFRUG�EUHDNLQJ�VWDWXV��7KH\�FDOFXODWHG�
QDWLRQDO��VWDWH�OHYHO��DQG�ORFDO�DYHUDJH�
WHPSHUDWXUHV�DQG�SUHFLSLWDWLRQ�XVLQJ�TXDOLW\�
controlled weather station observations. These 
GDWD�GDWH�EDFN�WR������

,W
V�RXU�EHVW�DQG�PRVW�DFFXUDWH�PHDVXUH�

RWKHUV�³�0D\��6HSWHPEHU��DQG�2FWREHU�³�DOO�
UDQNHG�DPRQJ�WKH�WRS�ÀYH�ZDUPHVW�

7KDW�HDUO\�VXPPHU�RQVHW�DQG�HDUO\�
fall persistence of heat and humidity were 
ultimately among the most memorable parts 
of the year, and they helped make it such a 
warm one.

$�VWXEERUQ�VXEWURSLFDO�KLJK�SUHVVXUH�
system made our weather so hot and humid 
during that time, but much earlier similar 
weather systems also had set up off our coast 
DQG�JLYHQ�XV�D�ZDUP�ÀQLVK�WR�WKH�ZLQWHU�

The statewide average mean temperature 
RI�������)�ODVW�\HDU�HGJHG�RXW�WKH�������)�
DYHUDJH�IURP�������EXW�FUXFLDOO\��LW�ZDV�
����GHJUHHV�ZDUPHU�WKDQ�WKH������WR������
DYHUDJH�WHPSHUDWXUH�RI������)�

And it wasn't just our mean 
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C  o  n  t  i  n  u  e  d

WHAT WILL THIS MEAN 
FOR FUTURE YEARS?

(YHQ�RQ�D�ZDUPLQJ�SODQHW��1RUWK�
Carolina's climate isn't a staircase. There's 
no guarantee that going forward we will see 
GD\�WR�GD\��PRQWK�WR�PRQWK��DQG�\HDU�WR�
year variability in our weather, and not every 
year will be warmer than the ones before it.

But if you're a gambler, we're stacking 
the deck with more warm daily temperature 
records than cool ones. And those warm days 
and nights add up to warm months, which 
make for warm years.

There almost certainly will be more 
UHFRUG�EUHDNHUV��EDVHG�RQ�IXWXUH�JOREDO�
WHPSHUDWXUH�SURMHFWLRQV��,Q�1RUWK�&DUROLQD��
WKH�FOLPDWH�ZLOO�ZDUP�DQ\ZKHUH�IURP���)�

WR����)�E\�WKH�HQG�RI�WKH�FHQWXU\��7KH�DGGLWLRQ�
RI�KHDW�WUDSSLQJ�JUHHQKRXVH�JDVHV�WR�WKH�
atmosphere over a relatively short time means 
that warmer years are more likely than cooler 
ones, which is exactly what we've already seen 
over the past three decades.

Small changes in these annual averages 
mean big shifts in our extremes. Our hottest 
days and nights are getting hotter.

1RW�HYHU\�2FWREHU�ZLOO�IHHO�OLNH�$XJXVW��
DV�LW�GLG�LQ�������EXW�WKDW·V�OLNHO\�WR�EHFRPH�D�
more common occurrence, especially as the 
warmer climate creates more evaporation from 
the oceans, more condensation in the air, and, 
overall, a more tropical environment that could 
LQÀOWUDWH�RXU�VSULQJV�DQG�IDOOV�

•  Will scenes like this one at Beech Mountain become rarer if total snowfall and the number of heavy 

snowstorms in the state decrease? 
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WHAT TO EXPECT 
FROM CLIMATE 
CHANGE
Projections from the 
North Carolina Climate 
Science Report

,Q�0DUFK��WKH�1RUWK�&DUROLQD�,QVWLWXWH�
for Climate Studies released the North 
Carolina Climate Science Report, an 
independent assessment of observed and 
projected climate. The report provides 
crucial information about the past, present, 
and future of climate change. 

1&�6WDWH�8QLYHUVLW\·V�.HQQHWK�.XQNHO�
assembled the team that wrote the report 
and the Climate Science Advisory Panel 
WKDW�SURYLGHG�VFLHQWLÀF�RYHUVLJKW��7KH�
panel included scientists with national and 
international reputations. 

The panel based its projections for 
climate change on what the report calls 
“the virtual certainty that greenhouse gas 
FRQFHQWUDWLRQVµ�ZLOO�FRQWLQXH�WR�ULVH��$V�D�
result, the panel’s overarching conclusion 
LV�WKDW�´ODUJH�FKDQJHV�LQ�1RUWK�&DUROLQD·V�
climate, much larger than at any time in the 
state’s history, are very likely by the end of 
WKLV�FHQWXU\�µ�

KEY CONCLUSIONS

•  Temperature 
7KH�PRVW�UHFHQW����\HDUV�UHSUHVHQW�WKH�

ZDUPHVW����\HDU�SHULRG�RQ�UHFRUG�LQ�1RUWK�
Carolina. 

,W�LV�very likely�WKDW�1RUWK�&DUROLQD�
temperatures will increase substantially in 
all seasons. Annual average temperature 
increases relative to the recent climate for 
1RUWK�&DUROLQD�DUH�SURMHFWHG�WR�EH���)�WR���)�
by the middle of this century. 

,W�LV�very likely that the number of 
warm and very warm nights will increase. 

,W�LV�very likely that summer heat index 
values will increase because of increases in 
absolute humidity. 

,W�LV�likely that the number of hot and 
very hot days will increase. 

,W�LV�likely that the number of cold 
days (with daytime maximum temperatures 
EHORZ����)��ZLOO�GHFUHDVH��

•  Precipitation 
7KHUH�LV�QR�ORQJ�WHUP�WUHQG�LQ�DQQXDO�

total precipitation averaged across the state. 
+RZHYHU��WKHUH�LV�DQ�XSZDUG�WUHQG�LQ�WKH�
QXPEHU�RI�KHDY\�UDLQIDOO�HYHQWV����LQFKHV�
RU�PRUH�LQ�D�GD\���ZLWK������WR������KDYLQJ�
seen the greatest number of events since 
������

,W�LV�likely that annual total 
SUHFLSLWDWLRQ�IRU�1RUWK�&DUROLQD�ZLOO�
increase. 

,W�LV�very likely that extreme 
SUHFLSLWDWLRQ�IUHTXHQF\�DQG�LQWHQVLW\�
LQ�1RUWK�&DUROLQD�ZLOO�LQFUHDVH�GXH�WR�
increases in atmospheric water vapor 
content. 

•  Sea Level 
Sea level along the northeastern coast 

RI�1RUWK�&DUROLQD�KDV�ULVHQ�DERXW�WZLFH�
as fast as along the southeastern coast, 
DYHUDJLQJ�����LQFKHV�SHU�GHFDGH�VLQFH������
DW�'XFN�DQG�����LQFKHV�SHU�GHFDGH�VLQFH�
�����DW�:LOPLQJWRQ��

,W�LV�virtually certain that sea level 
DORQJ�WKH�1RUWK�&DUROLQD�FRDVW�ZLOO�FRQWLQXH�
to rise due to expansion of ocean water from 
warming and melting of ice on land, such 
DV�WKH�*UHHQODQG�DQG�$QWDUFWLF�LFH�VKHHWV��
+LJK�WLGH�ÁRRGLQJ�LV�SURMHFWHG�WR�EHFRPH�D�
QHDUO\�GDLO\�RFFXUUHQFH�E\�������

•  Hurricanes 
The intensity of the strongest 

hurricanes is likely to increase with 
warming, and this could result in stronger 
KXUULFDQHV�LPSDFWLQJ�1RUWK�&DUROLQD��
&RQÀGHQFH�LQ�WKLV�UHVXOW�LV�high for global 
KXUULFDQH�FKDQJHV�EXW�ORZHU�IRU�1RUWK�
&DUROLQD�VSHFLÀFDOO\��

+HDY\�SUHFLSLWDWLRQ�DFFRPSDQ\LQJ�
KXUULFDQHV�WKDW�SDVV�QHDU�RU�RYHU�1RUWK�
Carolina is very likely to increase, which 
would in turn increase the potential for 
IUHVKZDWHU�ÁRRGLQJ�LQ�WKH�VWDWH��

There is ORZ�FRQÀGHQFH in predicting 
future changes in the number of landfalling 
KXUULFDQHV�LQ�1RUWK�&DUROLQD��

•  Storms 
,W�LV�likely�WKDW�WKH�IUHTXHQF\�RI�VHYHUH�

WKXQGHUVWRUPV�LQ�1RUWK�&DUROLQD�ZLOO�
increase. 

,W�LV�likely that total snowfall and the 
QXPEHU�RI�KHDY\�VQRZVWRUPV�LQ�1RUWK�
Carolina will decrease, but there is low 
FRQÀGHQFH in predicting both future 
changes in the number of winter coastal 
storms and the number of ice storms in 
1RUWK�&DUROLQD��

•  Floods, Droughts, 
and Wildfire 

,W�LV�virtually certain that rising sea 
level and increasing intensity of coastal 
storms, especially hurricanes, will lead to an 
LQFUHDVH�LQ�VWRUP�VXUJH�ÁRRGLQJ�LQ�FRDVWDO�
1RUWK�&DUROLQD��

,W�LV�likely that increases in extreme 
precipitation will lead to increases in inland 
ÁRRGLQJ�LQ�1RUWK�&DUROLQD��

,W�LV�likely that future severe droughts 
LQ�1RUWK�&DUROLQD�ZLOO�EH�PRUH�LQWHQVH�GXH�
to higher temperatures leading to increased 
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evaporation. As a result, it is likely that 
WKH�IUHTXHQF\�RI�FOLPDWH�FRQGLWLRQV�
FRQGXFLYH�WR�ZLOGÀUHV�LQ�1RUWK�&DUROLQD�
will increase. 

•  Urban Growth
,W�LV�likely that future urban growth 

will increase the magnitude of the urban 
heat island effect, with stronger warming 
LQ�1RUWK�&DUROLQD�XUEDQ�FHQWHUV��

The full North Carolina Climate Science 
Report: JR�QFVX�HGX�FOLPDWH�VFLHQFH�IXOO

7KH�1RUWK�&DUROLQD�,QVWLWXWH�IRU�&OLPDWH�
Studies: ncics.org
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/LNHZLVH��ORFDWLRQV�OLNH�5DOHLJK�³�
which is already having more intense and 
longer heatwaves, according to the National 
Climate Assessment�³�PD\�VHH�D�WUDQVLWLRQ�WR�
a warmer climate more similar to Savannah’s 
than its historically moderate one.

WHY DOES IT MATTER?
)LUVW�DQG�IRUHPRVW��KHDW�LV�D�KXPDQ�

KHDOWK�LVVXH��$FFRUGLQJ�WR�WKH�1DWLRQDO�
:HDWKHU�6HUYLFH��LW�LV�WKH����ZHDWKHU�UHODWHG�
killer. And with more extreme temperatures, 
longer heatwaves, and general socioeconomic 
disparity, the risks only increase.

More people will be exposed to lethal 
temperatures. Some of our most sensitive 
SRSXODWLRQV�LQ�1RUWK�&DUROLQD�ODFN�DFFHVV�
WR�VXIÀFLHQW�FRROLQJ�RU�OLYH�LQ�XUEDQ�DUHDV�

covered in asphalt without access to shade. We 
also have outdoor laborers on our farms and in 
construction, who face extreme heat during the 
day and little relief at night.

$OWKRXJK�PLOGHU�ZLQWHUV�DQG�IDVWHU�
emerging springs could extend the growing 
season and make our climate more hospitable 
to crops such as citrus fruits, more intense 
summer heat will also increase the stress 

•  Benchmarks like “the warmest year on record” are evidence of a global phenomenon that already affects our 

state. North Carolina is more prone to extremes of intense heat, hot nights, and heavy downpours.
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RQ�FURSV�DQG�PDNH�\HDU�WR�\HDU�\LHOGV�PRUH�
unpredictable.

Stone fruits will lack the chilling hours, 
RU�FRROHU�WHPSHUDWXUHV��UHTXLUHG�IRU�WKHLU�GHYHO�
RSPHQW��7KDW·V�QRW�VSHFXODWLRQ��LW·V�D�SKHQRP�
HQRQ�WKDW�SHDFK�IDUPHUV�LQ�*HRUJLD�DUH�DOUHDG\�
IDFLQJ��/LNHZLVH��WKH�WKLQJV�ZH�JURZ�LQ�1RUWK�
&DUROLQD�DUH�DFFXVWRPHG�WR�D�VSHFLÀF�FOLPDWH�

,Q�DGGLWLRQ��ZLWK�WKRVH�ORQJHU�JURZLQJ�

seasons and extended warm periods, we 
could see the emergence of things we don’t 
want: more weeds, pests, and invasive species. 
Warmer weather also provides a more 
hospitable climate for the bugs that carry 
YHFWRU�ERUQH�GLVHDVHV�

We’re moving rapidly into a different 
1RUWK�&DUROLQD�WKDQ�WKH�RQH�ZH�XVHG�WR�NQRZ��
,W�LV�ZDUPHU��ZHWWHU��DQG�JHQHUDOO\�PRUH�SURQH�
to extremes of intense daytime heat, hot nights, 
and heavy downpours. 

<HW��GURXJKW�DQG�ZLOGÀUH�DUH�DOVR�SDUW�RI�
1RUWK�&DUROLQD·V�FOLPDWH��DQG�RXU�VWDWH�UHPDLQV�
susceptible to the same growing extreme we’ve 
seen on the West Coast. 

Benchmarks like “the warmest year on 
UHFRUGµ�GRQ·W�MXVW�PDNH�IRU�FRIIHH�VKRS�VPDOO�
talk. They’re evidence in the case pointing to a 
global phenomenon that already affects us here, 
in our own backyard. 

READ MORE
)RU�D�EURDG�ORRN�DW�ZKDW�VFLHQWLVWV�DUH�

forecasting for our state’s climate, see  
“What to Expect from Climate Change” 
RQ�SDJH�����D�VHOHFWLRQ�RI�NH\�FRQFOXVLRQV�
and projections from the new North Carolina 
Climate Science Report.
• Coastwatch on climate change
 go.ncsu.edu/Coastwatch-climate
• 7KH�1&�&OLPDWH�'LYLVLRQV�'DWDVHW
 go.ncsu.edu/climate-data
• ´7KH�&ROGHVW�'D\�5HGHÀQHG�5HFRUGVµ�
 go.ncsu.edu/coldest-day
• “A Coastal White Christmas: 
� 5HYLVLWLQJ�WKH������:LQWHU�6WRUPµ�
 go.ncsu.edu/1989storm
• “Emission Levels Determine Temperature 
5LVHVµ��

 go.ncsu.edu/future-climate
• 1DWLRQDO�&OLPDWH�$VVHVVPHQW�
 go.ncsu.edu/national-climate
• ´&KLOO�+RXUV�IRU�3HDFKHV�DQG�2WKHU�)UXLW�
(YHQ�/RZHU�WKDQ�/DVW�<HDUµ�

 go.ncsu.edu/peaches   

Corey Davis is an applied 

climatologist at the North 

Carolina State Climate Office 

and an NC State graduate 

with a bachelor’s degree in 

meteorology and a master’s in 

atmospheric science. Born in 

the Triad and now based in the 

Triangle, Corey has spent his 

life observing North Carolina’s 

weather – from hurricanes to 

humidity to those fickle snow 

and ice storms – and he now 

writes about it for the State 

Climate Office’s Climate Blog: 

climate.ncsu.edu/climateblog. 

Kathie Dello is the state 

climatologist of North Carolina 

and the director of the North 

Carolina State Climate Office 

at NC State University. She 

is originally from New York 
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spent a decade in Oregon, 

where she earned her Ph.D. 

in environmental science from 

Oregon State University. Kathie 

moved to North Carolina last 

year and loves all that it has to 

offer: good food, green space, 

mountains, and the beach.


