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Temperature




Trends in annual mean New Jersey temperature
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New Jersey, Temperature, January-December
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Long-term upward trend
of 2.2°F per 100 years

More rapid warming
since 1980

The three warmest
years have occurred
since 1998

2012 was the warmest
year on record

Source: National Climatic Data Center
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Temperature Anomaly (°C)
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—1 Coldest year of 2000s
— was warmer than 75% of
the years in 1900s,
1910s, and 1920s

Temperature anomaly relative to 1951-80 baseline (°C)
o
[
|

|
1900s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s
Decade

Data source: Office of the New Jersey State Climatologist
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Trends in winter and summer temperature in N.J.
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Larger warming trend in winter (2.8°F/100 yrs) than in summer
(1.8°F/100 yrs)

Year-to-year temperature variability is much larger in winter, which
can mask long-term trends
The three warmest summers have occurred since 2005

Source: National Climatic Data Center



Unusually warm and cold months in New Jersey

Temperature - For each calendar month the 5 warmest and 5 coldest years in New Jersey ; Sthwamest § St coldest
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e Unusually warm and cold months are defined as the five warmest and
coldest for each calendar month (total of 60 warm and 60 cold plus ties)

e 41 cold months occurred before 1930
e 32 warm months occurred since 1990

e Since 2000, there have been 25 warm months and 2 cold months

Source: David Robinson (NJ State Climatologist) and Jeffrey Hoffman (NJDEP)
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Offshore water temperatures in August

August Sea Surface Temperature at Buoys 26 NM Southeast of Cape May, NJ and 30 NM South of Islip, NY
26 T T T I T I T T T T I T I T

25 |
__________________ . Trends

24 |
| vV TS VN NN e 0.7°F/10 yrs at
923 _____________________________ Delaware Bay
5 A | Buoy
©
“ézz i e 1.7°F/10 yrs at
2 Long Island

Buoy
21 -
20} V

Delaware Bay Buoy I
- Delaware Bay Linear Trend
Long Island Buoy

--------------- Long Island Linear Trend
1 | | I | T

| | | | | | | |
1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010
Year




Atlantic Multidecadal
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Trends in lake ice cover

B
e el

CRTaT E e L3
p M}':—'w #i
“IL o

140

130

120

—_
—_
o

—_
o
o

N0r T

Freeze Length (Days)

80 -

Actual Freeze Length
Linear Trend

60 | I 1 | 1 | 1
1930 1940 1950 1960 1970 1980 1990 2000

Winter

ﬁ'ﬁs River



RUTGERS

Warmer summers ahead

Question: How many summers will be warmer than what would now be the
warmest summer on record?

Summers in 20?0-2_100 :ﬁl'ar_ma-r_thalj_ Warmast on Fh_lcord
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Source: Battisti and Naylor, Science, 2009
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Precipitation




Trends in annual mean New Jersey precipitation

New Jersey, Precipitation, January-December
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Unusually wet and dry months in New Jersey
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Dbsevation: Ther is no 0bvieus trend in the distribution of Sxireme Wete 51 and drest months.

Unusually wet and dry months are defined as the five wettest and driest
for each calendar month (total of 60 wet and 60 dry plus ties)

No obvious long-term trend in frequency of wet or dry months

Wettest month for 6 of 12 calendar months (March, April, June, August
October, and December) has occurred since 2003

Source: David Robinson (NJ State Climatologist) and Jeffrey Hoffman (NJDEP)
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Pearcent (%)

Percentage of area with a much greater than normal
fraction of precipitation derived from extreme 1-day
precipitation events

Annual (January-December) 1910-2012

Q-Poant Actual
Bingmal Mean I -
Filter l B Fercent

45

40=

35=

1910 1920 1930 1940 1950 1960 1970 1980
Year

1990

2000

2010

45

40

s

L
=]

Fud
Ln

15

10

[Bp) TUDIIaH



Change in amount of precipitation from very heavy events

e Period: 1958 to 2011

e Very heavy = the
heaviest 1% of
precipitation events

e A similar analysis
indicates that recent
decades have are also
higher than the first
half of the 20t century

Percentage Change
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Source: Draft National Climate Assessment



Changes in return period for annual maximum 24-hr
precipitation rate
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Sea leve
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New Jersey sea level trends

Sandy Hook, NJ 3.90 +1-0.25 mmiyr

Data with the average seasonal Source: NOAA
cycle removed
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Century-scale global
sea level rise has been
1.7£0.3 mm/yr

Local sea level rise
along the NJ coast has
been more rapid than
the global rise due to
land subsidence
(combination of post-
glacial movement of
earth’s crust and
compaction of coastal
plain sediments)



Acceleration of global sea level rise

e Global trend during past
/0 two decades (satellite-
S derived) has been
o 3.2+0.4 mm/yr

e Miller et al. (in prep.)
project the following sea
e level rise on the NJ
77 o ol coastal plain (relative to
- 2000)
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Historic water levels at Sandy Hook

>13.2 FT — October 29, 2012 (Sandy)

10.1 FT — September 12, 1960 (Hurricane Donna) / December 11, 1992.
9.8 FT — August 28, 2011 (Hurricane Irene).

9.7 FT — November 7, 1953.

9.4 FT — September 14, 1944 (Hurricane) / March 6, 1962. +3.5 feet
9.0 FT — November 25, 1950.
8.9 FT — January 23, 1966.
8.8 FT — November 12, 1968.

8.7 FT — MAJOR TIDAL FLOODING BEGINS.

March 29, 1984 / March 13, 1993.

8.6 FT — September 27, 1985 (Hurricane Gloria) / January 2, 1987 / October 31, 1991.
8.5 FT — April 13, 1961.

8.3 FT — February 19, 1972 / March 19, 1996 / March 13, 2010.

8.2 FT — October 18, 2009.

8.1 FT — January 31, 2006 / April 16, 2007.

8.0 FT — October 14, 1955 / December 26, 1969 / December 2, 1974 / April 16, 2011.

7.9 FT — August 31, 1954 (Hurricane Carol) / December 22, 1972 / October 25, 1980 / February 24, 1998 /
December 25, 2002 / November 14, 2009.

7.8 FT — October 14, 1977 / November 8, 1977 / March 3, 1994 / December 20, 1995 / January 29, 1998 /
March 30, 2010.

7.7 FT — MODERATE TIDAL FLOODING BEGINS.

March 20, 1958 / October 22, 1961 / November 10, 1962 / December 25, 1978 / December 3, 1986 /
January 4, 1994 / December 13, 1996 / November 14, 1997 / January 3, 2003 / January 3, 2006 / February
12, 2006 / October 7, 2006 / May 12, 2008 / December 12, 2008 / May 17, 2011.

6.7 FT — MINOR TIDAL FLOODING BEGINS






Many thanks to...

e The Office of the New Jersey State Climatologist
(Dave Robinson, Mat Gerbush, Dan Zarrow)

e Jimmy Danco (Rutgers Meteorology Program)

o Jeff Hoffman (NJDEP)

e Ken Miller, Bob Kopp, Ben Horton, Jim Browning,
Andrew Kemp (Rutgers, Tufts)

e All of the agencies and individuals who have collected
and developed the data used in these analyses



