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GPO FDLP Webinars

August 27, 2020 : Library Research for Energy, Mineral, and Uranium Resources

March 2020: Library Research for Water Resources https://www.fdlp.gov/library-research-for-water-resources

January 2020: Introduction to Geosciences Library Research htips://www.fdlp.gov/introduction-to-geosciences-library-
research

USGS Library Materials for Natural Hazards https://www.fdlp.gov/usgs-library-materials-for-natural-hazards

USGS Library Materials for Water Resources Information htips://www.fdlp.gov/usgs-library-materials-for-water-resources-
information

USGS Library Materials for Earth's Age https://www.fdlp.gov/usgs-library-materials-for-earth-s-age

USGS Library: Indexes, catalogs, and other bibliographic tools, a day in the life of a reference librarian
https://www.fdlp.gov/usgs-library-indexes-catalogs-and-other-bibliographic-tools-a-day-in-the-life-of-a-reference-librarian

USGS Library: Qil, Gas, Coal, Uranium, and Minerals Maps and Data https://www.fdlp.gov/usgs-library-oil-gas-coal-
uranium-and-minerals-maps-and-data

USGS Library: Using USGS Image, Map, and Data Products for Information Inquiries https://www.fdlp.gov/usgs-library-
using-usgs-image-map-and-data-products-for-information-inquiries
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Emily C. Wild
Lewis Science Library, Princeton University
ewild@princeton.edu

Schedule a Research Consultation :
Monday — Friday

Meet Our Specialists — Emily Wild

https://www.ncdc.noaa.gov/temp-and-precip/global-maps/

®  Princeton University Library, 2018-Present

Chemistry, Geosciences and Environmental Studies Librarian
https://library.princeton.edu/staff/ewild

ORCID: https://orcid.org/0000-0001-6157-7629

® U.S. Geological Survey: https://www.usgs.gov/staff-profiles/emily-wild

- Denver, Colorado : 2008-2018 - Librarian (Physical Scientist) : Water,
Minerals, Energy & Hazards research services, instruction, and outreach
- NH-VT & MA-RI: 1996-2008 Hydrologist: Water Use, Surface Water,
Groundwater, Water Quality, Coastal Waters, Bibliographic Databases,
NWIS Groundwater Database Administrator ; Saltwater Intrusion Project
Bibliography https://pubs.usgs.gov/of/2002/0fr02235/

Land & Ocean Temperature Percentiles Jun 2020
NOAA's National Centers for Environmental Information
Data Source: NQMG\nnanemo V5. Ol? ?0200701
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Wait, hydrologists know about the Ocean & Atmosphere? Yes!
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https://www.usqgs.gov/special-topic/water-science-
school/science/water-cycle
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Atmosphere, Ocean, Climate

Sources used while working in NH, VT, MA, RI, CO, NJ

NH: NOAA Office of Coastal Management:
https://coast.noaa.qov/states/new-hampshire.html

VT: Climate Change in Vermont https://climatechange.vermont.gov/our-
changing-climate/dashboard/more-annual-precipitation

MA: Woods Hole Oceanographic Institution https://www.whoi.edu/ &
USGS Woods Hole Coastal and Marine Science Center
https://www.usgs.gov/centers/whcmsc

RI: URI's Graduate School of Oceanography (GSO)
https://web.uri.edu/gso/ & NOAA Narragansett Lab:
https://www.fisheries.noaa.gov/about/narragansett-laboratory & EPA Lab
https://lwww.epa.gov/greeningepa/atlantic-coastal-environmental-
sciences-division-acesd-laboratory

CO: NOAA Boulder Labs https://www.boulder.noaa.gov/
National Center for Atmospheric Research (NCAR)
https://ncar.ucar.edu/who-we-are

University Corporation for Atmospheric Research (UCAR)
https://lwww.ucar.edu/

USGS Santa Cruz, CA hitps://www.usgs.gov/centers/pcmsc
USGS St. Petersburg, FL https://www.usgs.gov/centers/spcmsc
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NWS Home > Climate > NWS Philadelphia/Mount

Holly > Climate Resources
https://w2.weather.gov/climate/climate resources.php?wfo=phi

*Climate Information Outside the Local Office Area
Climate Information Outside the Local Office Area
*Regional Climate Centers

State Climate Offices

*National Centers for Environmental Information (NCEI)
*National Climate Information

National Temperature and Precipitation Summary for Selected
Cities

*National Operational Hydrologic Remote Sensing Center
*NOAA's Climate Page

*National Centers for Environmental Information (NCEI)
*Climate of the U.S.

*Climate Prediction Center

*Earth System Research Laboratory (ESRL)

*NOAA's El Nifio and La Nifia Pages

*NOAA's Drought Monitoring Page

*NOAA's Storm Event Archives

*U.S. Hazards Outlook

*International Climate Information

World Meteorological Organization

*World Climate

*Global Climate Extremes

*Global Climate Change

*Global Climate Observing System

*Climate Data Online (CDO)



https://coast.noaa.gov/states/new-hampshire.html
https://climatechange.vermont.gov/our-changing-climate/dashboard/more-annual-precipitation
https://www.whoi.edu/
https://www.usgs.gov/centers/whcmsc
https://web.uri.edu/gso/
https://www.fisheries.noaa.gov/about/narragansett-laboratory
https://www.epa.gov/greeningepa/atlantic-coastal-environmental-sciences-division-acesd-laboratory
https://www.boulder.noaa.gov/
https://ncar.ucar.edu/who-we-are
https://www.ucar.edu/
https://www.usgs.gov/centers/pcmsc
https://www.usgs.gov/centers/spcmsc
http://www.weather.gov/
https://w2.weather.gov/climate/index.php
https://w2.weather.gov/climate/index.php?wfo=phi
https://w2.weather.gov/climate/climate_resources.php?wfo=phi
http://www.weather.gov/climate/index.php
http://www.ncdc.noaa.gov/climate-information/regional
https://www.stateclimate.org/
http://www.ncdc.noaa.gov/
http://www.cpc.ncep.noaa.gov/products/monitoring_and_data/us_prec.shtml
http://www.nohrsc.noaa.gov/
http://www.noaa.gov/climate.html
http://www.ncdc.noaa.gov/
http://www.ncdc.noaa.gov/climate-information/climate-us
http://www.cpc.ncep.noaa.gov/
http://www.esrl.noaa.gov/
http://www.climate.gov/enso
https://droughtmonitor.unl.edu/
http://www.ncdc.noaa.gov/stormevents/
http://www.cpc.ncep.noaa.gov/products/predictions/threats/threats.php
https://worldweather.wmo.int/en/home.html
http://www.worldclimate.com/
http://www.ncdc.noaa.gov/climate-information/extreme-events
http://www.globalchange.gov/
https://public.wmo.int/en/programmes/global-climate-observing-system
http://www.ncdc.noaa.gov/cdo-web/

Atmospheric & Oceanic Information

e Climate in the News
e \What is the difference between weather & climate?

e When/where was the first climate model created?

e What is Climate Change?

e Who is an Atmospheric Scientist? Oceanographer? Climate
Scientist?

® Research at Princeton University

e Professional Societies, Organizations, Companies

https://eros.usgs.gov/image-gallery/earth-as-art

e F[ederal Agencies: Atmosphere, Oceans, and Climate
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https://eros.usgs.gov/image-gallery/earth-as-art-4/earths-aquarium
https://eros.usgs.gov/image-gallery/earth-as-art-4/earths-aquarium
https://eros.usgs.gov/image-gallery/earth-as-art-6/blue-ice
https://eros.usgs.gov/image-gallery/earth-as-art-6/blue-ice
https://eros.usgs.gov/image-gallery/earth-as-art-1/whirlpool-the-air
https://eros.usgs.gov/image-gallery/earth-as-art-1/whirlpool-the-air
https://eros.usgs.gov/image-gallery/earth-as-art

’ Governor Phil Murphy * Lt.Governor Sheila Oliver
Rec e nt N eWS NJ.gov | Services | Agencies | FAQs | Translate |SearchQ
STATE OF NEW JERSEY

GOVERNOR PHIL MURPHY

Homef Administration ~  Key Initiatives ~ = NewsandEvents ~  Social +  ContactUs ~

First Lady Tammy Murphy Announces New Jersey Will Be First State in the
Nation to Incorporate Climate Change Across Education Guidelines for K-12
Schools

TRENTON - First Lady Tammy Murphy today announced that the New Jersey State Board of Education has adopted her initiative to make New Jersey the first state in the nation to
incorporate climate change education across its K-12 leaming standards. The New Jersey Student Learning Standards (NJSLS) outline what is taught in New Jersey’s public schools
and set the foundation for school districts to craft instruction and curricula. With this adoption, climate change education will be incorporated across seven content areas—21st Century
Life and Careers, Comprehensive Health and Physical Education, Science, Social Studies, Technology, Visual and Performing Arts, and World Languages. Climate change standards
have also been added to the appendices of the Mathematics and English Language Arts guidelines, which are up for review in 2022.

https://nj.gov/governor/news/news/562020/approved/20
200603b.shtml

“The new standards, which take effect in September 2021
Highlights From "The First and 2022, offer a broad outline that will allow school
National Flood Risk Assessment"” districts to craft instruction based on why the planet is
warming and what can be done to mitigate it.”
https://www.northjersey.com/story/news/environment/2020

/06/03/nj-becomes-first-state-require-climate-change-k-12-
https://floodfactor.com/state/newjersey/34 fsid#summary curriculum/3136671001/

Number of properties at
substantial flood risk in 2020

O ) 200000
—

20,000 ©

https://firststreet.org/flood-lab/research/2020-national-flood-risk-

assessment-hithiqhts/
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Union of . . TAKE ACTION MENU
Recent News [Concerned Scientists Rl DONATE

REPORTS & MULTIMEDIA / ATTACKS ON SCIENCE

Climate and Environment » Polar Bears  Trump's Changes  Climate 101 1s Your Hometown Hotter?  Newsletter Climate Change Research
A War Against Climate Science, Waged by Downplayed at the US
Washington’s Rank and File Geological Survey
Efforts to block research on climate change don't just come from
the Trump political appointees on top. Lower managers in Published Jul 17, 2019

government are taking their cues, and running with them.

Trump administration officials delayed a USGS
press release on climate change for months and
then released a highly edited version that
removed references to the study’s main findings.

What happened: Researchers from the US Geological
Survey (USGS) wrote a press release on a new climate
change study; however, Trump administration officials
delayed the press release for several months and then
released a highly edited version that removed references to
the study’s main findings. The study’s main findings were
that flooding and rising sea levels will have a severe
economic impact on California by the end of the century due

to climate change.

https://www.nytimes.com/2020/06/15/climate/climate-science-
trump.html https://www.ucsusa.org/resources/attacks-on-science/climate-change-

research-downplayed-us-geological-survey

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C31&qg=John+

Crusius+USGS&btnG= Be Aware of Greenwashing

https://www.ucsusa.org/climate/disinformation
https://www.usgs.gov/staff-profiles/john-crusius?qt- Example:
staff_profile_science_products=3i#qt-staff_profile_science_products https://scholar.google.com/scholar?as_ylo=2019&q=Greenwashing&hl=en&as_sdt=0,31
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https://www.nytimes.com/interactive/2017/05/03/science/earth/arctic-shipping.html
Climate Change Debate il

Examples at Princeton University:
Writing Seminars Sessions

" Climate Science Fictions: Climate Supporters vs. Climate Deniers - .
Journal of Higher Education : Princeton Climate Scientists Tried to Ignore a Campus Skeptlc Then He Went to
the White House. https://www.chronicle.com/article/Princeton-Climate-Scientists/246971

PAW articles: A White House Role: Physicist Happer *64 Takes Position as Senior Science, Technology Adviser
https://paw.princeton.edu/article/white-house-role-physicist-happer-64-takes-position-senior-science-
technology-adviser vs. Alarms Should Be Going Off https://paw.princeton.edu/inbox/alarms-should-be-going
and https://[paw.princeton.edu/inbox/response-my-critics

And the NPR story:
Meet The White House's New Chief Climate Change Skeptic
https://www.npr.org/2019/03/01/698073442/heres-the-white-houses-top-climate-change-skeptic

September 12, 2019: Why a high-profile climate science opponent quit Trump’s White House
https://www.sciencemag.org/news/2019/09/why-high-profile-climate-science-opponent-quit-trump-s-white-house

& PRINCETON UNIVERSITY
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What is the difference between Climate & Weather?

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
Changes in
Solar Inputs
Clouds
Atmosphere T T 7
STV I // /
/4 /
N, 0, Ar, S S
H,0, CO,, CH, N,0, 0,, etc. ecidocie A
Aerosols . Atmosphere-Biosphere
Atmosphere- Interaction
Ice Precipitation
Tengs{rial .
Heat  Wind ¢ Radiation _(4yman Influences’
Exchange Stress i
A
Biosphere
y

Hydrosphere: ‘ m—
Ocean ——— = Land Surface

Ice-Ocean Coupling il here: Changes in the Cryosphere:
} | :m’;sg Cohes Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Changes in the Ocean:
Circulation, Sea Level, Biogeochemistry

Changes infon the Land Surface:
Orography, Land Use, Vegetation, Ecosystems

Weather is defined as the state of the atmosphere at a
given time and place, with respect to variables such as

temperature, moisture, wind speed and direction, and
barometric pressure.

PRINCETON UNIVERSITY

Hazardous Weather Conditions

« Hazardous Weather Outlook
« Air Quality Alert

spafiol nShare | EHED

Current conditions at

Trenton, Mercer County Airport (KTTN)
Lat: 40.28°N Lon: 74.82°W Elev: 210R.

m
=
m

Humidity 43%

& Fair
2 o Wind Speed NW 3 mph
‘ 89 F Barometer 29.86 in (1010.3 mb)
g 3y 32°C Dewpoint 64°F (18°C)

Visibility 10.00 mi
Heat Index 90°F (32°C)
Last update 20 Jul 7:53 pm EDT

More Information:
Local Forecast Office
More Local Wx
3 Day History

bile Weather

T =

‘eather Forecast

https://forecast.weather.gov/MapClick.php?lat

=40.3487&lon=-74.659#.XxYyOShKjlU

NWS Forecast Office Philadelphia/Mt Holly

Vieather gov > Philadelphia/it Holly

Philadelphia/Mt Holly

Weather Forecast Office

Curent Hazards ~ Current Conditions ~ Radar  Forecasts  Rivers and Lakes ~ Climate and Past Weather  Local Programs

Click a location below for detailed forecast.

Scraman

Special Marine
Warning

Air Quality Alert

Hazardous Weather
Outlook

Ny Short Term Forecast

O i
Last Map Update: Mon, Jul. 20, 2020 at 8:05:27 pm EDT

https://www.weather.gov/phi/
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Air Quality https://www.airnow.gov/?city=Princeton&state=NJ&country=USA

Interactive Map of Air Quality

Archive

U.S. Air Quality Index
@ Good (0-50)

Ozone PM

(PM2.5 and PM10)

_JpM2.5

] Ozone

Unhealthy (151-
200)
Very Unhealthy
(201-300)
@ Hazardous (301-
O NoData

on July 20, 2020 at 06:00 PM ED

https://gispub.epa.gov/airnow/?xmin=-
9047698.164059745&ymin=4446800.5575
18414&xmax=-
7575215.251174109&ymax=5388504.745
991786&clayer=none&mlayer=ozonepm

Interactive Map of Air Quality

U.S. Air Quality Index
@® Good (0-50)

© Moderate (51-100)

(201-300)
Hazardous (301-

https://gispub.epa.gov/airnow/?xmin=-

9047698.164059745&ymin=4446800.55751841
4&xmax=-
7575215.251174109&ymax=5388504.74599178
6&clayer=none&mlayer=o0zonepm

https://www.airnow.qgov/airnow-app/
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What is the difference between Climate & Weather?

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
Changes in
Solar Inputs
Clouds
Atmosphere a7
I B e // /
5 /
N, O, Ar, e g Sy
H,0, CO, CH, N,0, 0,, etc. ockedontio ' ,’ 4
Aerosols & "\ Atmosphere-Biosphere
Atmosphere- p - Interaction
Ice Precipitation ;
Interaction Evaporation
Heat Wind
Exchange Stress
Biosphere

Land Surface
| 2 Changes in the Cryosphere:
A Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers
Changes in/on the Land Surface:
Orography Land Use, Vegetation, Ecosystems

Hydrosphere:
Ocean -

Hydvosphere
. Rivers & Lakes

Ice-Ocean Coupling

Changes in the Ocean:
Circulation, Sea Level, Biogeochemistry

RINCETON UNIVERSITY

Climate is defined as the expected
frequency of specific states of the
atmosphere, ocean, and land including
variables such as temperature (land,
ocean, and atmosphere), salinity
(oceans), soil moisture (land), wind
speed and direction (atmosphere),
current strength and direction (oceans).
Climate encompasses the weather over
different periods of time and also relates
to mutual interactions between the
components of the earth system (e.qg.,
atmospheric composition, volcanic
eruptions, changes in the earth’s orbit
around the sun, changes in the energy
from the sun itself).




Atmosphere Layers

Thermosphere

\ Noctilucent Clouds
Mesosphere

/ Meteor
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90 km —
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S50 km 138 mifes

40 km —
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https://scied.ucar.edu/atmosphere-layers
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https://scied.ucar.edu/atmosphere-layers
https://www.nasa.gov/mission_pages/sunearth/science/atmosphere-layers2.html

https://scied.ucar.edu/

Cumulus clouds have vertical growth. They are puffy
white or light gray clouds that look like floating cotton balls.
Cumulus clouds have sharp outlines and a flat base at a
height of 12000m. They are generally about one kilometer
Stratus wide which is about the size of your fist or larger when you
! SN E O hold up your hand at arm's length to look at the
cloud. Cumulus clouds can be associated with fair or
stormy weather. Watch for rain showers when the cloud’s
tops look like cauliflower heads.

below 6,000 feet

https://scied.ucar.edu/learning-zone/clouds/cloud-types

RINCETON UNIVERSITY
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https://www.usgs.gov/medi
The Water on Earth alimages/all-earths-water-
a-single-sphere

All Earth's freshwater, liquid fresh water, and
water in lakes and rivers
Spheres showing:

(1) All water (sphere over western U.S., 860 miles
in diameter)

(2) Fresh liquid water in the ground, lakes,
swamps, and rivers (sphere over Kentucky, 169.5
miles in diameter), and

(3) Fresh-water lakes and rivers (sphere over
Georgia, 34.9 miles in diameter).

& PRINCETON UNIVERSITY

The World’s Water

. R
G TR
b

All water on, in, and above the Earth
& Liquid fresh water

+  Fresh-water lakes and rivers


https://www.usgs.gov/media/images/all-earths-water-a-single-sphere

Oceans

7 Where is Earth’s Water?
=1
1 Atmosphere Living things
~\§\W\ Freshwater 2.5% S?giﬁsv/;?fr 1.2% 3.0% \ 0.26%

S Jop@3u] UIANSIM

marshes
2.6%

emea

Lamcward limit
of coastline

moisture
3.8%
Grouné:l
; ice an
' in the past Gla‘arféers permafrost
co | 5 rrilllion yaars . . icsesc;;s 69.0%
. 0
\ | |
\\{ \y r
v\ / - L L
L\ 4%- Total global Freshwater Surface water and
\-’ :&\ S al>=e water

other freshwater
Cretaceous Western Interior Seaway.

Colorado was covered by a shallow, temperate sea.
https://pubs.usgs.gov/pp/1561/report.pdf

Source: Igor Shiklomanov's chapter "World fresh water resources" in Peter H. Gleick (editor),
1993, Water in Crisis: A Guide to the World's Fresh Water Resources. (Numbers are rounded).
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Climate: Tropical Storm & Volcanic Eruptions https://volcanoes.usqs.qov/vhp/qas climate.html
— c,%_
r Dilpaubnfp E&Ugcmo,

L 4 _

5%, NWS Mount Holly @
Ty @NWS_MountHolly }‘*
. d s A i Cond: ti
#TropicalStormFay has just made landfall near Little Egg ' puceaton c:g:.“:uif" Sedimentanon.
Circulation
Cirrus Cloud 7.
Nucleation

Harbor Inlet in Ocean County, NJ. The remaining heavy rain is
well removed north and west from the center. The rain and
windy conditions will end slowly from south to north into

tonight. #NJwx

Acid Rain

Troposphere

5:16 PM - Jul 10, 2020

Busy Atlantic hurricane season predicted for 2020 _

Multiple climate factors indicate above-normal activity is most likely https://pubs.usgs.gov/pinatubo/

https://www.noaa.gov/media-release/busy-atlantic-hurricane-season- The Atmospheric Impact of the 1991 Mount Pinatubo
Eruption https://pubs.usgs.gov/pinatubo/self/

predicted-for-2020

PRINCETON UNIVERSITY



https://volcanoes.usgs.gov/vhp/gas_climate.html
https://www.noaa.gov/media-release/busy-atlantic-hurricane-season-predicted-for-2020
https://pubs.usgs.gov/pinatubo/
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When/where was the first climate model created? https://www.gfdl.noaa.gov/

https://www.gfdl.noaa.gov/bibliography/

In the late 1960s, NOAA’s Geophysical Fluid Dynamics Laboratory in
Princeton, New Jersey, developed the first-of-its-kind general circulation
climate model that combined both oceanic and atmospheric processes.
Scientists were now able to understand how the ocean and atmosphere
interacted with each other to influence climate. The model also predicted how https://geosciences.princeton.edu/
changes in the natural factors that control climate such as ocean and
atmospheric currents and temperature could lead to climate change. The
model still stands today as a breakthrough of enormous importance for climate
science and weather forecasting. Earlier knowledge of the oceanic and
atmospheric circulation, and their interactions, was based purely on theory and
observation.

https://aos.princeton.edu/

Climate models are computer-based simulations that use mathematical
formulas to re-create the chemical and physical processes that drive Earth’s
climate. This pioneering model included all the basic components of climatic
factors (atmosphere, ocean, land, and sea ice), but covered only one-sixth of
the earth’s surface, from the North Pole to the equator and 120 degrees of
longitude east to west.

https://celebrating200years.noaa.qov/breakthroughs/cli
mate model/welcome.html#model
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https://www.gfdl.noaa.gov/
https://www.gfdl.noaa.gov/bibliography/
https://aos.princeton.edu/
https://geosciences.princeton.edu/
https://recap.princeton.edu/

1967 Climate Model Paper

Thermal Equilibrium of the Atmosphere with a
Given Distribution of Relative Humidity
https://journals.ametsoc.org/jas/article/24/3/241/17328/
Thermal-Equilibrium-of-the-Atmosphere-with-a-Given
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Fio. 31. Radiative convective equilibrium of the atmosphere
from the 9- and 18-level models. See text for discussion.

2b is used for both of these computations. The coin-
cidence between the two equilibrium solutions is
reasonable.
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What is Climate Change? Climate change describes a change in the average

conditions — such as temperature and rainfall — in a region
S — ANNUAL GLOBAL TEMPERATURE CHANGE over a long period of time. NASA scientists have observed
I Earth’s surface is warming, and many of the warmest years
on record have happened in the past 20 years.
https://climatekids.nasa.gov/climate-change-meaning/

Land-Only Precipitation Percentiles Jun 2020
NOAA's National Centers for Environmental Information
Data Source: GHCN-M version 4beta

Land-Only Temperature Departure from Average Jun 2020
(with respect to a 1981-2010 base period)
Data Source: GHCNM v4.0.1.20200706.qfe

Alaska's Muir glacier in August 1941
and August 2004. Significant changes

occurred in the 63 years between H N = .
) -5 -4 -3 -2 7‘Degree :Celsms 1 2 3 4 5 Q %erf:‘r‘d Dr::‘r‘?:l = D::;’;h;.n A’\‘:eo'::ge Wetter than Much Record
these two photos. Credit: USGS s it g A

Average Wetter than Wettest
Note: Gray areas represent missing data Average
Wod Jf 8090347 EOT 2020

Map Projaction: Robinson Wed Jul 8090534 EOT 2020

https://www.ncdc.noaa.gov/temp-and-precip/global-maps/
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Who is an Atmospheric Scientist? Oceanographer? Climate Scientist?
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Biography

Professor and atmospheric scientist S. George Philander was born on August 25, 1942 in Calendon, Republic of
South Africa. His father was the noted Afrikaans poet and the headmaster of the Belgravia High School in
Athlone. Philander received his B.5. degree in applied mathematics and physics from the University of Cape
Town in 1962. When apartheid laws were sanctioned in South Africa, his family decided to move to New York
City. He went on to attend Harvard University and graduated in 1980 with his Ph.D. degree in applied
mathematics.

% Following graduation, Philander was awarded a post-doctoral fellowship at the Massachusetts Institute of
Technology in the department of meteorology, He then became a research associate in the Geophysical Fluid
Dynamics Program at Princeton University, and was promoted in 1978 to senior research oceanographer of the
program. Philander held the position for eleven years until he was appointed as a full professor of geosciences
March 8, 2013 and director of the program in atmospheric and oceanic studies at Princeton University in 1990, He served as
chair of the Department of Geosciences at Princeton University from 1994 to 2001 and was then named the

Profession Knox Taylor Professor of Geosciences at Princeton University in 2005, Throughout his career, Philander has ‘
Category: served as a consultant to the World gical O ion in Geneva, and as a visiting
I <iencombters professor at the Museum National d'Histoire Naturelle in Paris, France. His research on oceanic and

meteorological changes have resulted in the publication of over one hundred academic papers, nine chapters
in books, and three books on such topics as El Nifio, the Southem Oscillation, and global warming. In 2007, he
finally returned to South Africa and joined the University of Cape Town as a research professor.

Interview Date

Occupation(s):

| %
tmospheric Scientis

\
https://www.thehistorymakers.org/biography/george-philander

Why Global Warming Is Controversial
https://science.sciencemag.org/content/294/5549/2105/tab-
article-info

Our Affair with El Nifio: How We Transformed an
Enchanting Peruvian Current into a Global Climate Hazard
& Is the Temperature Rising?: The Uncertain Science of
Global Warming
https://press.princeton.edu/our-authors/philander-s-george
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Who is an Atmospheric Scientist? Oceanographer? Climate Scientist?

https://www.opm.gov/policy-data-oversight/classification- *Series Covered:1301, General Physical Science
gualifications/classifying-general-schedule-positions/ +1306, Health Physics

+1310, Physics
Position Classification Standards for White Collar Work *1313, Geophysics

https://www.opm.gov/policy-data-oversight/classification- 1315, Hydrollogy
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+1321, Metallurgy
1300 — Physical Sciences Group 1330, Astronomy and Space Science

+1340, Meteorology

+1350, Geology

+1360, Oceanography

+1370, Cartography
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+1373, Land Surveying

+1380, Forest Products Technology
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+1386, Photographic Technology
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Research at Princeton University

Susceptible supply limits the role of climate in the
COVID-19 pandemic
https://www.medrxiv.org/content/10.1101/2020.04.03.20
052787v1

Local climate unlikely to drive the early COVID-19
pandemic
https://vecchi.princeton.edu/news/local-climate-unlikely-
drive-early-covid-19-pandemic

Why are big storms bringing so much more rain?
Warming, yes, but also winds
https://www.princeton.edu/news/2019/10/29/why-are-
big-storms-bringing-so-much-more-rain-warming-yes-
also-winds

PEI Faculty Seminar: "Climatic Influences on
Tropical Cyclones and Their Severity"
https://vecchi.princeton.edu/news/pei-faculty-seminar-
climatic-influences-tropical-cyclones-and-their-severity
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Princeton University — Geosciences Dept., Climate
Science
https://geosciences.princeton.edu/research/climate-

science

Cooperative Institute for Modeling the Earth System
A Princeton University and Geophysical Fluid
Dynamics Laboratory Collaboration

Princeton University — Princeton Environmental
Studies (PEI):

Climate Futures Initiative
https://scholar.princeton.edu/cfi/home

Climate Change and Infectious Disease
https://environment.princeton.edu/research/climate-
change-and-infectious-disease/

Princeton Environmental Forum — Full Conference
https://environment.princeton.edu/videos/princeton-
environmental-forum-full-conference/
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https://www.worldweatherattribution.org/
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Attribution of the Australian bushfire risk to
anthropogenic climate change ”

https://www.worldweatherattribution.org/bushfires-in- .
australia-2019-2020/

=}

N

Rapid attribution of the extreme rainfall in Texas
from Tropical Storm Imelda
https://www.worldweatherattribution.org/rapid-
attribution-of-the-extreme-rainfall-in-texas-from-tropical-
storm-imelda/

Human contribution to the record-breaking July 2019
heatwave in Western Europe
https://www.worldweatherattribution.org/human-
contribution-to-the-record-breaking-july-2019-heat-
wave-in-western-europe/
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Figure 1: Prolonged Siberian heat: January — June
2020 average temperatures compared to normal
(1981-2010) over the Siberian region used in the
study (box), and the location of the town of
Verkhoyansk that experienced the record June daily
temperature within the Arctic circle.

Siberian heatwave of 2020 almost impossible
without climate change
https://www.worldweatherattribution.org/siberia
n-heatwave-of-2020-almost-impossible-without-
climate-change/
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Professional Societies, Organizations, Companies

The American Geosciences Institute (AGI)
https://www.americangeosciences.org/about

Workforce: https://www.americangeosciences.org/workforce/

Geoscience COVID-19 Survey
https://www.americangeosciences.org/workforce/covid19

COVID-19 and Employment of Recent Geoscience Graduates
https://www.americangeosciences.org/geoscience-
currents/covid-19-and-employment-recent-geoscience-

graduates

COVID-19 Impacts to Geoscience Business Operations
https://www.americangeosciences.org/geoscience-
currents/covid-19-impacts-geoscience-business-operations

Impacts of the COVID-19 Pandemic on Ocean Science Activities
https://www.americangeosciences.org/geoscience-
currents/impacts-covid-19-pandemic-ocean-science-activities

COVID-19 Impacts to Research Activities in Spring 2020
https://www.americangeosciences.org/geoscience-currents/covid-19-

impacts-research-activities-spring-2020

& PRINCETON UNIVERSITY

Geoscience Information Society

http://www.geoinfo.org/

Listserv: http://www.geoinfo.org/e-mail-list/

Or email me: ewild@princeton.edu

And an AGI Member Society:
https://www.americangeosciences.org/member-societies

GSA Associated Society:
https://www.geosociety.org/GSA/About/Who We Are/Associat
ed_Societies/GSA/About/Associated _Societies.aspx

Atmospheric Science Librarians International
http://www.aslionline.org/wp/

Listserv: http://www.aslionline.org/wp/about/asli-listserv/
AMS Society Conference Boston 2020
https://ams.confex.com/ams/2020Annual/meetingapp.cqgi/lndex
/Recording~1/Program/1418

CSA Ocean Sciences Inc. (CSA)
https://www.csaocean.com/portfolio
Press Releases: https://www.csaocean.com/press-releases
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COVID-19 and Employment of Recent Geoscience Graduates

Employment of recent geoscience graduates Employment of recent geoscience graduates
by graduation year by degree level
w 0% o 0%
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Credit: AGI; data from AGI's Geoscience COVID-19 Survey Credit: AGI; data from AGI's Geoscience COVID-19 Survey

https://www.americangeosciences.org/geoscience-currents/covid-19-and-employment-
recent-geoscience-graduates
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A Look at the Current Trends in Geoscience Workforce https://www.youtube.com/watch?v=hlg81jwF1hg

Geoscience Student Enrollment 1956-2018 . AGIg“’
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A Look at the Current Trends in Geoscience Workforce https://www.youtube.com/watch?v=hlg81jwF1hg
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A Look at the Current Trends in Geoscience Workforce https://www.youtube.com/watch?v=hlo81jwF1hg
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A Look at the Current Trends in Geoscience Workforce https://www.youtube.com/watch?v=hlo81jwF1hg
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Global Warming - Global Change - Climate Change
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About EPA ’ ; .
0\ New Orleans area can drop off electronics damaged
Proarams due to Katrina, at a one-day, free recycling event.

Information on Pandemic Flu

Educational Resources

https://web.archive.org/web/20051202044830/http://www.epa.gov/
U.S. Environmental Protection Agency
3 5 yearS of protecting numan hiealth

and the environment " more..

Recent Additions | Contact Us | Print Version ~ Search: l: Advanced Search

EPA Newsroom Quick Finder
Browse EPA Topics Acid Rain Clean Water Act Hazardot X Oil Spills Regions TRI -
P! Air Cleanup Human Health Ozone Research Wastes W
Laws, Regulations & Asbestos Climate Change  Lead Pesticides ~ Superfund Water Pandemic Flu
Dockets Careers Enforcement Mercury Radon Technology Wetlands
) Clean Air Act Grants Mold Recycling  Test Methods = More
Where You Live Top Stories
Information Sources Get news by email
Report oil or

Manufacturers invited to join global PFOA stewardship Jan 25- © 0 spills at
Participating companies will be asked to commit to reducing PFOA 800-424-8802

from emissions and product content by 95 percent by 2010, and Mo -
work toward eliminating these exposure sources by 2015. PFOA is

Educational Resources

https://web.archive.org/web/20060201095027/http://www.epa.gov/
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Envionmental Topics  Laws & Regulations  About EPA

Environmental Topics

« BedBuss

« Lead

n United States
s EPA Environmental Protection
Ay Agency

Environmental Topics Laws & Regulations About EPA

Search EPA_gov Q

Contact Us Share

Environmental Topics

Find the most popular pages for each of EPA's top topics, or search the A-Z index for a more complete list.

® Air e Land, Waste, and Cleanup
© Bed Bugs o Lead

® Chemicals and Toxics ® Mold

® Climate Change ® Pesticides

* Environmental Information by Location ® Radon

® Greener Living ® Water

® Health ® Ato Z Index

https://web.archive.org/web/20170119081239/https://www.epa.gov/

environmental-topics



https://web.archive.org/web/20170119081239/https:/www.epa.gov/environmental-topics
https://web.archive.org/web/20060201095027/http:/www.epa.gov/
https://web.archive.org/web/20051202044830/http:/www.epa.gov/

Google Scholar title searches

“Climate Change” 1980-2020 = 138,000

https://scholar.google.com/scholar?as q=%22Climate+
Change%22+&as_epg=&as_og=&as_eqg=&as_occt=titl
e&as sauthors=&as publication=&as ylo=1980&as vyh

i=2020&hl=en&as sdt=0%2C31

“Global Change” 1980-2020 = 16,400
https://scholar.google.com/scholar?hl=en&as_sdt=0%2
C31&as vlo=1980&as yhi=2020&g=allintitle%3A+%22
Global+Change%22&btnG=

“Global Warming” 1980-2020 = 19,500
https://scholar.google.com/scholar?hl=en&as_sdt=0%2
C31&as vlo=1980&as yhi=2020&g=allintitle%3A+%22
Global+Warming%22&btnG=
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“Climate Change” 1970-2010 = 61,100
https://scholar.google.com/scholar?as
q=%22Climate+Change%?22+&as_epg=
&as og=&as eg=&as_occt=title&as sa
uthors=&as publication=&as ylo=1970
&as vhi=2010&hl=en&as sdt=0%2C31

“Global Change” 1970-2010 = 11,600
https://scholar.google.com/scholar?hl=e
n&as sdt=0%2C31&as ylo=1970&as vy
hi=2010&qg=allintitle%3A+%22Global+C
hange%22&btnG=

“Global Warming” 1970-2010 = 15,600
https://scholar.google.com/scholar?hl=e
n&as sdi=0%2C31&as vlo=1970&as vy
hi=2010&qg=allintitle%3A+%22Global+
Warming%22&btnG=
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https://scholar.google.com/scholar?hl=en&as_sdt=0,31&as_ylo=1980&as_yhi=2020&q=allintitle:+"Global+Change"&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0,31&as_ylo=1980&as_yhi=2020&q=allintitle:+"Global+Warming"&btnG=
https://scholar.google.com/scholar?as_q="Climate+Change"+&as_epq=&as_oq=&as_eq=&as_occt=title&as_sauthors=&as_publication=&as_ylo=1970&as_yhi=2010&hl=en&as_sdt=0,31
https://scholar.google.com/scholar?hl=en&as_sdt=0,31&as_ylo=1970&as_yhi=2010&q=allintitle:+"Global+Change"&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0,31&as_ylo=1970&as_yhi=2010&q=allintitle:+"Global+Warming"&btnG=

https://www.globalchange.qgov/

Call for Public Comment on the Draft
Prospectus for the Fifth National Climate
Assessment (NCA5)
https://www.qglobalchange.gov/content/call-
public-comment-draft-prospectus-fifth-national-
climate-assessment-ncab

All comments must be submitted by 11:59 PM
ET on August 10, 2020.

The Intergovernmental Panel on Climate Change
https://www.ipcc.ch/

https://www.ipcc.ch/reports/

Methodology Report on Short-lived Climate Forcers

The Ocean and Cryosphere in a Changing Climate

Fourth National Climate Assessment Vol | + |l

Climate Change and Land https://www.globalchange.gov/nca4

Global Warming of 1.5°C

2nd State of the Carbon Cycle Report
(SOCCR2)
https://www.globalchange.qgov/content/about-
soccr-2

Climate Change: The IPCC 1990 and 1992 Assessments

FAR Climate Change: The IPCC Response Strategies
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https://www.ipcc.ch/
https://www.ipcc.ch/reports/
https://www.ipcc.ch/report/methodology-report-on-short-lived-climate-forcers/
https://www.ipcc.ch/report/srocc/
https://www.ipcc.ch/report/srccl/
https://www.ipcc.ch/report/sr15/
https://www.ipcc.ch/report/climate-change-the-ipcc-1990-and-1992-assessments/
https://www.ipcc.ch/report/ar1/wg3/
https://www.globalchange.gov/
https://www.globalchange.gov/content/call-public-comment-draft-prospectus-fifth-national-climate-assessment-nca5
https://www.globalchange.gov/nca4
https://www.globalchange.gov/content/about-soccr-2

National Academies https://www.nap.edu/search/?term=%22Climate+Change%22

0 CHANGE CLIMATE CHANGI S
EvV lﬂl NCI L\( /\l KL NCHRP red

RESEARCH REPORT 938 §

Incorporating the Costs and
Benefits of Adaptation Measures
In Proparation for Extreme
Weather Events and Climate
Change—Guidebook

_ UPDATE 2020
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https://www.nap.edu/search/?term="Climate+Change"

National Academies https://www.nap.edu/search/?rpp=20&ft=1&term=0ceans

Understanding the

Connections Between Review of the Draft Eghico)llg of Eiiiaé%haﬁnﬁl

Coastal Waters and Second State of the L : =L
e ) Carbon Cycle Report Ocean Economy:
STEWARDSHIP Ocean Ecosystem Proceedings of a Workshop—
STEWARDSHIP <. coconditiiman  (SOCCR?) (2018) g D

OF OCEANS AND COASTS

in Brief (2020)

A e Gy el s b Ly T

Summary (2014) CONSINSUS STUBY RIP ont

REVIEW OF THE DRAFT
SECOND STATE OF THE
CARBON CYCLE REPORT

(SOCCR2) ==
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https://www.nap.edu/search/?rpp=20&ft=1&term=Oceans
https://www.nap.edu/catalog/25810/the-role-of-research-and-technology-in-the-changing-ocean-economy
https://www.nap.edu/catalog/25045/review-of-the-draft-second-state-of-the-carbon-cycle-report-soccr2
https://www.nap.edu/catalog/18552/understanding-the-connections-between-coastal-waters-and-ocean-ecosystem-services-and-human-health

Geosciences Publication Databases GeoScienceWorld

https://pubs.geoscienceworld.org/search-results?page=1&quicknav=1&q=%22Climate%20Change%22

Jpdate search

"Climate Change"

silter vV
format

_] Journal Article (13146)
_J Book Chapter (891)

) Book(18)

Article Type

) Research Article
11999)

) Other (1003)
_J Review Article (34)

J Rapid Communication
27)

Imagery 82020 NASA. TerraMetrics  Terms of Use
] Brief Report (26)

7 Discussion (14) Limit search results to map bounds

) Introduction (11)

o "Climate Change"

_J Correction (8)

_] Case Report (3) —
Return to Search Results Save search o Share Search Sort by |Relevance v
lournal This site uses cookies. By continuing to use our website, you are agreeing to our privacy. policy. Accept 2 3 4 5 Next

71 Genlogv (1935)
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Princeton University Library

ton Univers - X 4+

Geosciences.

< c

@ hitps://library.princeton.edu,

Princeton University

LIBRARY

Research Tools ¥ \ Libraries and Collections ¥ | Library Services ¥ | About the Library ¥

A Latest updates

Book pick-up and in-house services for Princeton University patrons

Phased ion of services
Support for remote research, teaching, & learning
Book returns and renewals infermation

Geosciences

Core Resources
GeoRef (ProQuest) 1785+ N. America; 1933+ Worldwide

Index to the international geological literature. Covers journal articles, books, conference proceedings, and a wide variety of
publications indexed by special bibliographies from international, national and regional geological surveys and societies

Google Scholar

Index of full-text and scholarly materials.

USGS Publications Warehouse 1880+

Provides access to publications written by United States Geological Survey scientists over the century-plus history of the bureau.
Reference Module in Earth Systems and Environmental Sciences

Contains articles which cover all aspects of this interdisciplinary area of study, including atmospheric sciences, bioscience,
energy and natural resources, geosciences, global change, hydrology and oceanography.

SciTechNetBase (CRCnetBase)

Online books published by CRC Press. Princeton subscribes to select modules (Biomedical Science, Chemistry, Clean Tech,
Economics, Environmental Science, Geosciences, Material Science, Math, Neuroscience, Physics, Psychology).

Subject Librarian(s)

Emily Wild

Chemistry, Geosciences, and
Environmental Studies Librarian

) ewild@princeton.edu

5 6092585484 m
7 212 Lewis Library

il | ewis Library

https://library.princeton.edu/databases/subject/geosciences

B Erary
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Phased resumption of services announcements

Support for remote research, teaching. & learning
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Search results for Climate Change

Climate Change

atalog (19338) Articles+ (719880] Databases (4) Library Archives (48) Digital PUL (18)

Maps and Geographic Data (1266 Library Website (7) Library FA

[ catalog [ Articles+

Climate Change. Assessing Dangerous Climate Change
through an Update of the
Intergovernmental Panel on Climate

Change (IPCC)

Reasons for Concern

Available

tional Academy of Sciences

About the Library ¥

Art Museum Collections (2]

[% Databases
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Princeton University Library
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L your h Next» 1-200f19,338 BY
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s ~
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1. Climate Change Bookmark = nited Stat ess. |
‘ Online %
e < Jnit >tates, Cor Committ: r € jht L ommit E

f ommit ) ht a f beommittee
¢ 611 ronmer W
Bethesda, Md. : ProQuest, 2019.
Library
Bethesda, Md. : ProQuest, 2019 )
Format

o 2. Climate change [electronic resource] Bookmark
- — Silver Spring, Md OAA, A
ange : the IPCC scientific assessment / edited by ).T Bookmark
J. Jenkins, and J.). Ephraums
r [

1: NOA ational Weather Service, [2007) ﬁ
o
Cambridge ; New York : Cambridge University Press, 1990, .
anior 129 Climate change / Kauful Vincent Wong 3ookmark
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NOAA GFDL publications https://repository.library.noaa.gov/gsearch?collection=&
terms=GFDL&x=0&y=0

@ National Oceanic and
Atmospheric Administration

United Stakes Department of Commerce Verification Metrics for National Center for
o Colectione o et atons_smi Environmental Prediction (NCEP) Models

Hq‘ﬂ‘ﬁal ‘A\|CD|ECUOHS V‘ |GFDL | ( Search ) Bibl iography

Repository Advanced Search

Search Results for " GFDL" Select Docs for < <

Citation Export [

W repository.library.noaa.gov/view/noaa/20224 " @

v =
— + AutomaticZoom amn

1-20 of 548 results 20 50 results Sort By «Previous 1 234... 28 Next »

Narrow Results: - ‘
The GFDL Finite-Volume Cubed-Sphere Dynamical Core: Release 201912

Year Published

Personal Author: Harris, Lucas; Zhou, Linjiong; Chen, Xi; Chen, Jan-Huey;
2018 (103) - 1f1 1 1 1
~ Corparate Authors: Geophysical Fluid Dynamics Laboratory (U.5.) Verlflcatlon Metrlcs for Natlonal
2019 (43) 3 3 3
‘ @ , _ oo Center for Environmental Prediction
2020 (10) Published Date: 2020
. (NCEP) Models

Series: NOAA technical memorandum OAR GFDL ; 2020-001
NOAA Program & Office s - ) . .

Description: his technical note explains updates to the GFDL Finite-Volume Blbllography
AFSC (Alaska Fisheries ...(4) Cubed-Sphere Dynamical Core, abbreviated FV3 or FV[superscript 3],
AOML (Atlantic O...{28) and the Split GFDL Microphysics. It does not repeat the contents of Jamie Roberts, Librarian, NOAA Central Library

earlier documentation, especially publications. A li...
AR (Alaska Region) {1)

File Type: "7 [PDF - 169.54 KB]

Document Type

Atlas (1
@ The GFDL Global Atmosphere and Land Model AM4.0/LM4.0:1. Simulation Characteristics With

Bibliography (1) Prescribed $5Ts
Biclogical Opinion (4) | Personal Author: Zhao, M.; Golaz, J. C.; Held, 1. M.; Guo, H ; Balaji, V.; Benson, R.;
T Chen, 1. H.; Chen, X.; Donner, L. J.; Dunne, 1. P.; Dunne, K.; Durachta,
subject 1.; Fan, 5. M.; Freidenreich, 5. M.; Garner, S. T.; Ginoux, P.; Harris, L. NCRL subject guide 2019-04
M.; Horowitz, L. W.; Krasting, ). P; Langenhorst, A. R,; Liang, Z.; Lin, https: 25923/8e! 128
ss control (7) P:lin.S. J.: Malvshev, S, 1.: Mason, F.: Milly, B, C. D.: Ming, Y.: Naik h

May 2019
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Earth As Art 1 : https://eros.usqgs.gov/image-gallery/earth-art-1

Earth As Art 2 : https://eros.usgs.gov/image-gallery/earth-art-2

Earth As Art 3 : https://eros.usgs.gov/image-gallery/earth-art-3

Earth As Art 4 : https://eros.usgs.gov/image-gallery/earth-art-4

Earth As Art 5 : https://eros.usgs.gov/image-gallery/earth-art-5

Earth As Art 6 : https://eros.usgs.gov/image-gallery/earth-art-6

USGS
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Water Resources — Hydrology
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| hope to publish an update in 2020-2021
https://pubs.er.usgs.qgov/publication/70023512

FIGURE 2. Indexing and Availability Trends of U.S. Geological Survey Publica-
tions in Hydrology

/\

| National-Global Level |

/

‘ Agency-Bureau Level

Commercial Databases
GPO and GeoRef Databases

U.S. Geological Survey
‘ Publication Lists and
Bibliographic Databases

/ Regional Study Area
l Regional Level (Geographic Area) l Bibliographies
/ - U.S. Geological Survey
| Local Level (State or Localized Study Area) | District Bibliographies
/ and Publication Lists

Traditional commercial bibliographic databases and indexes provide some access to hydrology materials produced by the
government; however, these sources do not provide comprehensive coverage of relevant hydrologic publications. This paper
discusses bibliographic information available from the federal government and state geological surveys, water resources

agencies, and depositories. In addition to information in these databases, the paper describes the scope, styles of citing, subject

terminology, and the ways these information sources are currently being searched, formally and informally, by hydrologists.

Information available from the federal and state agencies and from the state depositories might be missed by limiting searches to

commercially distributed databases.
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