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1. New Jersey's weather and climate
2. Climate change, past, present.....future?
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3. Impacts and potenti | acti
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Climate or Weather???

Weather refers to the short-term phenomena

Climate refers to the long-term patterns
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Better yet!
Climate is your personality.....

Weather is your mood......
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Somerset, NJ
Afternoon of March 7
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Yup, a tree “visited” the backyard during the storm.
Small dogwood was cleared off before branches broke
Photo AM 8 March

RUTGERS



Somerset, NJ
Trees and branches, broken and down everywhere
Photo 8 March 7:30 AM
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Location, location, location......
Photo taken 8 March 7:30AM....turned 180 deg from the previous photo
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The Earth's Climate System

J Solar heating
P o
ATMOSPHERE Nitmge“: oxygen, argon, water vapor,
carbon dioxide, and other greenhouse gases

CRYOSPHERE
Valley Snow  Continental
“|glacier ~ cover  glacier ~  Seaice

o LITHOSPHERE
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Diversity: local controls on NJ's
weather and climate

New Jersey Climate Zones

Altitude

Latitude

Surface Conditions
Land-Water Contrasts

Ludlum 1983
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Population per square mile
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Census 2000 Summary file 1
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10 PM 25 July 2012

https://en.wikipedia.org/wiki/New_Jersey
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Land cover matters!

iy tuil's Photos

Great Swamp Sasune




A precipitation
rich state......
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Sometimes

too much...
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11 March 2011

Fairfield
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Sometimes
too much...

Kinnelon

Boonton
Irene: August 2011
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Sometimes
oo little......

Wanaque Reservoir: February 1981
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Jarry MeCGrea, The Slar-Ledger




Peak Annual Flow of the Passaic at Little Falls

]
2 USGS
USGS 01389500 Passaic River at Little Falls NJ
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Paterson: October 1903 (Army Corps of Engineers)
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Location unknown: April 1984
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Little Falls: March 2007 (Army Corps of Engineers)
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Wayne: April 2010 (Army Corps of Engineers)
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Irene
29 August 2011

Lincoln Park

Paterson
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29 October 2011 snowstorm

30 October
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Hoboken. New Jersey
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U.S. Coast Guard/Getty Images

The flooding of
Tuckerton Beach
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Ice sheet (20,000 years ago)

| Glacial deposits from

I
e

| earlier ice sheets
- — - - Extent of the ice sheet

(20,000 years ago)

http://ferromonte.org/historyl.htm

Climate
regimes have
changed
dramatically
on many time
scales In the
past
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Tripod Rock: Pyramid Mountain Park
Morris County, NJ
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Peruvian Glacier Terminus
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Courtesy of L. Thompson
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Peruvian Terminus Retreat

Courtesy of L. Thompson
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Natural mechanisms influence climate

Natural mechanisms

Changes in solar output - el

Changes in the amount of volcanic
aerosols in the atmosphere

Internal variability of the coupled
atmosphere-ocean system
(e.g., ENSO, monsoon systems, NAO)

_——




Is climate presently changing
In NJ & elsewhere?

Preponderance of evidence suggests climate
change Is occurring and humans are responsible
for a significant portion of recent changes

1. Theory
2. Observations
3. Models
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Human factors also influence climate

Non-natural mechanisms

Atmospheric CO, at Mauna Loa Observatory

Scripps Institution of Oceanography

ChangeS in the Concentrations Of [ NOAA Earth System Research Laboratory
atmospheric greenhouse gases —

Changes in aerosols and particles

from burning fossil fuels and biomass
coal (sulfate aerosols) — cooling
biomass (black carbon) — warming

PARTS PER MILLION

1970 1980 1990 2010
YEAR

Changes in the reflectivity (albedo) of
Earth’s surface and the hydrologic cycle

Smoke from fires in Guatemala and Mexico (May 14, 1998)




Greenhouse Effect

Reflected solar radiation Outgoing infrared
(albedo), 31% radiation, 69%

Incoming solar 67 W/m? 168 W/m?
radiation, net from net from
342 W/m? atmosphere surface

~ Flow of

:5 % ~ hotairand
2 Absorbed b ~ moisture,
2 sorbed by
E; > atmosphere P 102 W/m
% l, (20%)’ - v ' > : » S 'W R

—— 0 T <

* The Earth reflects radiation not absorbed by the atmosphere & surface (lost heat).

« Strong greenhouse gases delay the exit of absorbed radiation back to the space
(enhancing atmosphere & surface temperatures).
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Global surface air temperatures over ocean and land: 1880-2017

Global Land and Ocean Temperature Anomalies, January-December
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« Evidence of current global warming
— 9 of 10 warmest years on record occurred since 2005 (since 1880)
— Global temperature increasing at 0.13 ° C per decade
— QOcean temperatures increasing to depths of 9800 feet

— Sealevel rise
— Temperatures in Arctic increasing at twice global rate
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New Jersey annual temperature; 1895-2017

New Jersey, Average Temperature, January-December

v Temperatura = 1981-2010 Maan: 52.8°F = 1895-2017 Trand +0.3"F/Decada

13.0
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10.0

a0
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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

data source: National Centers for Environmental Information
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Hot
outside?
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New Jersey annual precipitation: 1895-2017

New Jersey, Precipitation, January-December Long-term upward trend
w— Precip = 19E1-2010 Maan: 46.36" — 1EIS-2017 Trend 0. 207 Decade Of 4. 1”' per 100 years
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data source: National Centers for Environmental Information
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New Jersey’s future climate

Rising temperatures
Steady or increasing precipitation

Increasing variability and extremes
- storms, flood, drought, heat.......

Rising sea level
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Changing Annual
and Seasonal
Temperatures

2041-2070
minus
1971-2000

North American Regional
Climate Change Assessment
Program

Kunkel et al. NOAA Tech.
Report NESDIS 142-9, 2013
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NARCCAP, SRES A2, TEMPERATURE CHANGE
Multi-Model Mean Simulated Difference - (2041-2070 minus 1971-2000)
ANNUAL

WINTER SPRING

SUMMER FALL




Changing Annual
and Seasonal
Precipitation

2041-2070
minus
1971-2000

North American Regional
Climate Change Assessment
Program

Kunkel et al. NOAA Tech.
Report NESDIS 142-9, 2013
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NARCCAP, SRES A2, PRECIPITATION CHANGE
Multi-Model Mean Simulated Difference - (2041-2070 minus 1971-2000)
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New Jersey sea level rise projections

o .y g
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| foot 3 feet 6 feet
(likely by ~2040)  (likely by 2090s) (~5% chance by

. . 2100)
Seaside Heights

Maps available from http:/slrviewer.rutgers.edu/ and http://sealevel.climatecentral.org/
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Potential climate change impacts

Climate Changes

s Temperature

-4 Sea Level Rise

Health Impacts

Weather-related Mortality
[nfectious Diseases
Adr Quality -Respiratory Hinesses

Agriculture Impacts

Crop vields
lrrigation demands

Forest Impacts

Change in forest composition
Shifi geogrﬂﬁhic range of forests
Forest Health and Productivity

Water Resource Impacts

Changes in water supply
Water quality

Increased Competition for water

Impacts on Coastal Areas

Erosion of beaches
[nundate coastal lands
Costs to defend coastal communities

Species and Natural Areas

Shift in ecological zones
Loss of habitat and species

Uimvited States Enviranmental Protection Ageney
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A dilemma
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Passaic flooding: March 2011
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Is there something we should be
doing about this climate dilemma?
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Challenges Requiring Attention

* Knowledge: Develop a better understanding of the
details of future climate change.

« Mitigation: Reduce emissions of carbon dioxide and
other greenhouse gases.

« Adaptation: Increase the resilience of society to climate
change.

« Activism/Leadership: Raise public awareness of the
challenges posed by climate change and the need to
mitigate and adapt. Participate.....vote.

RUTGERS



Summing up:

Be it weather moodiness or long-term climate
personality changes, a dull moment is rare to find in
New Jersey and beyond.

There is abundant evidence that the atmosphere,
oceans and continents are primed to produce even
more action, more variability, and more change in the
decades ahead on local to global scales.

Continued vigilance is required to monitor, understand
and predict the future behavior of the climate system.

The climate change train has left the station, however
time remains for mitigative and adaptive actions to slow
the locomotive.

RUTGERS



Keeping an
eye on
conditions

Rutgers
New Jersey
Weather
Network

https://njweat
her.org

Tabular Data

Latest Temperatures Current Radar Latest Wind Speeds

Top Story
Bitter Cold, a Blizzard, and a Thaw: January
2018 Summary

County) to freeze, as seen on the 11th. Photo by Jim Battista.

Frigid cold dunng ear r‘yJawa'y caused the Grcar Falis of the Passaic River in Paterson {Passaic

ONJSC KUI(,tRS

Charts Contact Us Login

Wind Gusts

Latest Extremes
City, State Temp City, State Temp
Cape May Court 52 High Point Monument, 34
House, NJ NJ
Woodbine, NJ 52 High Point, NJ 37
Dennis Twp., NJ 52 wantage, NJ 38
Toms River, NJ 52 Pittstown, NJ 39
Cedar Bridge, NJ 51 Kingwood, NJ 39
Latest Conditions & Forecast
New Brunswick, NJ
Rutgers University Meteorology Program

1 mph from the

Wind Gust
6 mph from the

RUTGERS
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NJWxNet stations measure:
Air temperature
Wind speed and direction
Dew point/Relative humidity
Precipitation
Barometric pressure
Solar radiation
Soil temperature
Soil moisture
Snow depth

5
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/

;

Solar power

Cellular communications

Ability for expansion built into Basking Ridge:
station design Lord Sterling Park

RUTGERS



Maps every
5 minutes

Statewide
temperature
range from
41° to81°

March 25, 2017
2 PM
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Station-
specific

web pages

Latest NWS Forncast
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Become a citizen scientist observer!!

Daily
observations by
trained volunteers
of all ages
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Community Collaborative Rain, Hail and Snow Network

7/AM 31 July— 7AM 1 Aug 2016 7AM 13 May — 7AM 14 May 2017

RUTGERS WWWw.cocorahs.org NJclimate.org



Thanks

david.robinson@rutgers.edu
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