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Presenter
Presentation Notes
My work at NASA focuses on studying the constantly changing elements of the Earth System.
The Lands, the Oceans, the Atmosphere, the Cryosphere, and how humans are driving these systems. 
In Study after Study, we have shown that these elements are connected to each other.   What we don’t know is how a small change in one of these elements, could affect the others. 



he Global Water Cycle

Global mean water fluxes (1,000 km?3/yr) at the start of the 21t century, based on NEWS analysis
of satellite and ground-based observations and data integrating model output (Rodell et al., 2014).

The most noticeable impacts of climate change will be

changes in the water cycle




Il Formulation
I Implementation
B Primary Ops
Il Extended Ops

Current and Planned Missions

Suomi NPP
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Presentation Notes
*** to be presented by Jim Irons


Landsat — NASA & USGS

Landsat




Gravity Recovery and Climate Experiment (GRACE) ~,

GRACE measures changes in
total terrestrial water storage,
Including groundwater, soil
moisture, snow, and surface
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Global Precipitation Measurement:
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2016/11/03 00:00:00

Frozen Precipitation Rate
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http://svs.gsfc.nasa.gov/4285



Soil Moisture Active Passive (SMAP)

Primary Science

- Y B Objectives:
b » Global, high-resolution
SOIL MOISTURE ACTIVE PASSIVE

mapping of soil
moisture and its
EMAP will produce dedalled globel mape of soll motaturs, freeze/th aw State tO

enabling Insights on the way Earth's water, anergy, and carbon
ink and work tagether, In addficon SMAP snables a raw ara in
global drought marforing, food Torecasting, cop yied

lorecaste, and othar important water-releted applicationa.

Launched: January 31
2015 from
Vandenberg Air Force
Base, CA
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SMAP has the potential to touch every human life. How will it touch you?




International Space Station

RapidScat
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http://www.nasa.gov/archive/jpl/rapidscat/nasas-rapidscat-keeps-a-watchful-eye-on-ocean-storms

GOES-R

The Geostationary Operational Environmental
Satellite-R Series (GOES-R) is NOAA’s next
generation of geostationary weather satellites.

Improved hurricane track and intensity
forecasts

Increased thunderstorm and tornado
warning lead time

Improved aviation flight route planning
Improved air quality warnings
Improved solar flare warnings for
communications and navigation
disruptions

More accurate monitoring of energetic
particles responsible for radiation
hazards to humans and spacecraft
Better monitoring of space weather to
improve geomagnetic storm forecasting

Launched November 19th, 2016



Cyclone Global Navigation
Satellite System (CYGNSS)

* Improve
extreme
weather
prediction

e Constellati
on of
eight
small
satellites

e Launch:
December
12th’

2016!




Mational Aeronautics and Space Administration

EARTH SCIENCE DATA OPERATIONS
MISSION OPERATIONS T SCIENCEC

DATA ACQUISITION FLIGHT OPERATIONS, SCIENCE DATA PROCESSING, DISTRIBUTION AND

DATA CAPTURE, DATA MANAGEMENT, DATAACCESS
INITIAL PROCESSING, INTEROPERABLE DATA,
ARCHIVE, AND DISTRIBUTION

BACKUP ARCHIVE

Tracking and Data

Relay m*m{mm}

S EQSDIS Infrastructure
White Sands B, b NI CERN (Search, Order,
Complex (WSC) S M YT Distribution)

EOS Operations

Center (EOC) - - T
Mission Control i i A
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EOS Polar T Instrument Teams and
Ground Stations Science Investigator-led
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i Processing Systems (SIPSs)
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Wational Aeronautics and Space Admiasstr stion N A

Discipline-oriented Data Centers

Alaska Satellite
Facility (ASF SDC)

SAR Products, Sea Ice, Polar
Processes, Geophysics

Socioeconomic
Data SEDAC

Human Interaction, Land

Land Processes (LP Use., Ernvu'onmentral.
Sustainable, Geospatial

DAAC) Data

Surface Reflectance, Land
Cover, Vegetation Indices

GES DISC
National Snow and Global Precipitation,

Atmospheric Composition,
Ice (NS| DC) Dynamics, Global Modeling

Snow and Ice, Cryosphere,
Climate Indicators, Sea Ice

Physical Oceanography
(PO)
Gravity, Sea Surface Crustal Dynamics Data

Temperature, Topography, Information System Ocean Biology
Ocean Winds

- Space Geodesy, Solid Earth Ocean Biology, Sea
r- i Surface Temperature

Atmospheric Level 1 and
Science Data Atmosphere

Global Hydrology Center Archive and

Resource Center Aerosols, Tropos Distribution
Hydrologic Cycle, Severe
Weather Interactions,
Atmospheric Composition, Atmosphere Data

Lightening Global Hyd ro|0gy products

Resource Center
Biogeochemical dynamics,
Ecological data,
environmental Processes

WOATE Bana Y
11/21/2016



Data Integration Within a Land Data
Assimilation System (LDAS)

-

INTERCOMPARISON and e S
OPTIMAL MERGING of
global data fields |

10 25 50 100

PRECIPITATION

Satellite derived meteorological
data used as land surface model
FORCING

120 150 180 210 240 270 £ 330

ASSIMILATION of satellite based land
surface state fields (snow, soil moisture,
surface temp, etc.)

Ground-based observations used
to VALIDATE model output
Examples from NASA’s GLDAS

SNOW WATER N - http://Idas.gsfc.nasa.gov/ Matt Rodell
EQUIVALENT NASA GSEC




Simulating the Transport of Aerosols
with GEOS-5

o -
Sea salt (blue) i )
Organic/black carbon g; ~ })

Sulfates (white) o



Presenter
Presentation Notes
The full GEOS-5 simulation covered 2 years--from May 2005 to May 2007. It ran on 3,750 processors of the Discover supercomputer at the NASA Center for Climate Simulation, consuming 3 million processor hours and producing over 400 terabytes of data. 33 days

This 10-kilometer global mesoscale simulation (Nature Run) using the NASA Goddard Earth Observing System Model (GEOS-5)

the presence of water vapor and precipitation within these global weather patterns; the dispersion of global aerosols from dust, biomass burning, fossil fuel emissions, and volcanoes; and the winds that transport these aerosols from the surface to upper-levels.

This simulation used GEOS-5 and the Goddard Chemistry Aerosol Radiation and Transport (GOCART) Model. 


The year 2015 ranks as Earth’s warmest since 1880

-==:ZIIﬁ|:—:[ 5-year global temperature anomalies

2  https: //svs gsfc.nasa.gov/cgi-bin/details.cgi?aid=4419



Presenter
Presentation Notes
Since 1880, the average surface temperature of Earth has warmed by about 1.4 degrees Fahrenheit (0.8 degrees Celsius), a trend that is largely driven by the increase in carbon dioxide and other human emissions into the planet’s atmosphere. The majority of that warming has occurred in the past three decades.�


CMIP5: 21st Century Temperature
Scenarios

Composite sequence of ensemble RCP 8.5
https://svs.gsfc.nasa.gov/4105



Global Fire Activity

Jul 2002

Fire Information for Resource Management (FIRMS)
https://svs.gsfc.nasa.gov/3868


Presenter
Presentation Notes
Active fires—key aspects for understanding location, timing, frequency of fire activity.  Operational uses.  Foreshadow forecasting applications/future projections research.


Weekly Animation of Arctic Sea Ice
Age with Two Graphs: 1984 - 2016

Jan 1984
Sea Ice Age : "~ o =2 1 ——t

0-1 1-2 2-3 3-4 4+
Years

Arctic Ocean Percent Ice By Age AF ic Ocean ; i ; : : .2 Perennial Sea Ice Area by Age
ks Jan 1984 = ~ Boundary W . : Jan 184
? ; Milions
B0 =
40—
20—

Age 12 2:3 34 4+

3 a i k c . *
4.: d- h_n\

https://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=4522&button=recent



Landsat 1972-present




El Niho La Niha
December 2015 December 1999

Sea Surface Temperature Anomaly (°C)
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https://svs.gsfc.nasa.gov/30747



Hurricane Joaquin
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SMAP Soil Moisture (L2_SM_P) on October 5, 2015
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A "fire hose" of moisture has been pumped into the
Carolinas from Hurricane Joaquin resulting in wide
spread flooding. Over two feet of rain have been
reported in South Carolina.
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Hurricane Matthew Power Outages
detected by VIIRS
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Data from Direct Read Laboratory, GSFC
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The VIIRS on the

satellite captured three
nighttime images of the
Atlantic coast. The image
on the left was acquired at
3:14 a.m. Eastern Daylight
Time (07:14 Universal Time)
on Oct. 6, 2016; the middle
image shows the same area
at 3:14 a.m. on Oct. 7; the
image on the right was
acquired at 2:14 a.m. on
Oct. 8.

Calhoun County, S5C
Out of power: 98%
N Charleston County, S

_/Qut of power: 26%

Flagler County, FL
QOut of pewer: 88%

Custemers Without Power



http://earthobservatory.nasa.gov/NaturalHazards/view.php?id=88896
http://jointmission.gsfc.nasa.gov/

NASA Communication and Outreach
* NASA Feature Articles [
* Print materials

e Media Interviews

e Facebook Live

* Hyperwall talks
* Live Shots

e School Visits

* Tables at events
e Social Media

8%




Know Your Earth

Dalia Kirschbaum
Dalia.b.Kirschbaum@nasa.gov
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