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Global surface temperature change 1850-2005
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Variations of the Earth’s surface temperature for...
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08 -

1 the past 140 years (global)

Direct temperatures

08 T T T ' Y T T
1860 1830 1900 1920 1940 95 1980 2000

Departures in temperature in *C (from the 1961-1990 average)

081

4 the past 1000 years (Northern Hemisphere)

SYR - FIGURE 2-3

Direct temperatures

Prowy data

IPCC WMO UNEP
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE

Average world surface temperature is increasing.




What do physical climate models predict?
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Analysis of Inter-model Consistency in Regional Warming

Atmospheric-Ocean General Circulation Models (AOGCM) are in
agreement that warming in Northern Eurasia could be in excess of
40% above the global average (at least 7 of 9 models) (IPCC, 2001).
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How does the Earth Respond?
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Of the total forcing of the climate system, 40% is due to the direct
effect of greenhouse gases and aerosols, and 60% is from feedback
effects, such as increasing concentrations of water vapor as
temperature rises and changes in land surface albedo (reflectance).



Siberia BioClimatic Model

It is predicted the taiga will largely be replaced by steppe and
forest-steppe ecosystems in Siberia.
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- There is already evidence of the migration of keystone ecosystems
in the upland and lowland treeline of mountainous regions across
southern Siberia (Soja et al., Global and Planetary change, 2007).



Climate and Weather
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Mean seasonal temperature
changes 1965 to 2004 .

Temperatures are increasing,
particularly in the Northern
@ Hemisphere winter and

spring,

longer growing seasons,

increased potential »
evapotrafispiration ‘and
= extreme'fire weather.

[Groisman et al., 2007; Jones and
ummer Moberg, 2003, updated]




Role of Future Climate Change on
Fire Weather

Historical Fire Weather GCM: 2X CO,
Stocks et al.



A polar or sun synchronous orbit
is an orbit in which a satellite
passes above or nearly above both
poles on each revolution (one
night-, one sun-side per
revolution).

Geostationary orbits (also
called geosynchronous or
synchronous) are orbits in B
which the satellit: aysi
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Earth's atmospheric transmittance (or opacity) to various
wavelengths of electromagnetic radiation.
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Average Spectra from Helicopter: Yartsevo 2002
local time ~16:00 - 18:00, Field Of View 42m
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Active Fire
Detected by AVHRR
channel 3 (3.7 um)

#1 Horizontal Profile
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Reflectance

Identifying burn scars
in AVHRR imagery
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Smoke over Sakha 16.08.2002 (AVHRR data)
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http://earthdata.nasa.gov/data/near-real-time-data/
rapid-response
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The Rapid Response system provides a variety of imagery for certain products from the MODIS, AIRS, and OMI instruments
v Rapid Response Imagery for approximately 40 products from the three Instruments are avallable and are organized into 14 application
Hazards and Disasters categories to assist users in monitoring and analyzing a variety of natural and man-made Hazards and Disasters (e.g ash
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MODIS Rapid Response —
http://rapidfire.sci.gsfc.nasa.gov/realtime/
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http://earthdata.nasa.gov/data/nrt-data/firms/active-
fire-data

©) Active Fire Data | EOSDIS - Earth Data Website - Mozilla Firefox
Eile Edit View History Bookmarks Tools Help
{__Deltek Time & Expe... ~ | & MODIS Subsets | E... - | @ RapkdResponse-L... - | & FIRMS | FreInform... « | & Active Fire Data | E.. * | @ LANCE-MOOIS - Home ~ | +

£ | GlRe *q - omul fish endangered >
2 Most Visited @ Getting Started Latest Headlines @ Folder Content Framesst
[E] vpromise: - v [ search = (7) 3heb, Coens = | (Ck ooy - 4 QD NoSavings Total Savings: $16839 T

I > () S‘ l ) I Y NASA's Earth Observing System
. J Data and Information System

Home About EOSDIS Data Owr Community User Resources Labs Seacch EOSDIS

Discovering Data Data Centers Data Tools Near Real-Time Data References

FIRMS
Active Fire Data O Share/Send @ Print

About
Background I SHP

Email Alerts

Download Tool Fire 'Maps

» Web Fire M “
eb Fire Mapper SHP

Active Fire Data

FAQ Shape files of active fire data for the last 24 and 48 hours, and 7 days. For more information,

please see the SHP README (POF).

Publications

Links

Contact Us

LANCE NEWS

Terra MODIS Near Real-Time Data Loss
2012.06.06

First SUOMI NPP Applied Sciences
Workshop, June 21-22

Terra MODIS Near Real-Time Data Loss
2012.05.11

wdow... v | B CanonSolut.. | 89 7Mirosof... v | B 4 Mirosof... v | -~ 2AdobeR.. ¥ ) 3Firefox v | B 2Mkrosof.. v | smNASA rapd.. &, & W%y, 1




Global Fire Pict
05/30/2012 -
06/08/2012
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http://eosweb.larc.nasa.gov/
One MUST read the documentation
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http://ceres.larc.nasa.gov/index.php
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Clouds and Earth's Radiant Energy System (CERES)

Who are we?

As part of the NASA Langley Science Directorate, the CERES Science, Data Management, Data
Processing and Stewardship Teams are devoted to providing valuable Earth Radiation Budget data to
the science community. The CERES experiment is one of the highest priority scientific satellite instruments
developed for NASA's Earth Observing System (EOS). The first CERES instrument was launched in December
of 1997 aboard NASA's Tropical Rainfall Measurement Mission (TRMM), CERES instruments are now collecting
observations on three separate satellite missions, incduding the EOS Terra and Aqua observatories and now
also on the NPOESS Preparatory Project (NPP) observatory,

CERES products include both solar-reflected and Earth-emitted radiation from the top of the atmosphere to
the Earth’s surface. Cloud properties are determined using simultaneous measurements by other EOS and
NPP instruments such as the Moderate Resolution Imaging Spectroradiometer (MODIS) and the Visible and
Infrared Sounder (VIRS). Analyses using CERES data, build upon the foundation laid by previous missions
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CALIPSO data

Browse Image with average every 15 profiles of Total_Attenuaoted_Backscatter 532
Data Range: 408C1: 51600C: 1; 1: 583: 1
1 1 1 L 1 L L 1

15—
10—
. .
3
3
5_.
o —
= Drjl?u <—— D.00C 1.0e—003 0.002 O.003 0004 0005 00068 COD12 0.036 0072 0444 0216 0400 ——> o
| per kilernster per steradian |

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

55 ;14 &5 70 75 a0
Latitude, degrees

File: Riwvalidationm SWG_SandBox\datarinput\CAL_LID_L1_Exp—Launch—Y1—08,2G06-07-26T05—22—10Z0.hdf Date:Tue Aug 15 16:54:24 2Q06

CALIPSO captures both the maximum altitude of the smoke plume at about 6 km
and the vertical smoke structure, as it evolves over time.



OMI OMI Asrosol Index
CALIOP Data . on July 76, 2006 = ‘ /
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the smoke plume.
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- CALIPSO combines an active lidar instrument with passive infrared
and visible imagers to probe the vertical structure and properties of
thin clouds and aerosols.

- 30 meter vertical resolution, 100 m swath.

- Data extends from sea level to 30 km.

- Launched on April 28, 2006 with CloudSat.

ntto://www-calipso.larc.nasa. gov/




MODIS AOD and CALIPSO Orblt (UTC) for 20060726

Coincidence 1n Siberian wildfire,
MODIS Aerosol Optical Depth

(AOD) and the CALIPSO path.
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CALIPSO flight track
(green & red tracks shown below)

About 12:00 to 13:00 pm local time
Begin: 2006/07/26 05:22:09.5520 UTC
End: 2006/07/26 06:14:29.6124
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data

Expanded view,
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2006 fire event that burned in Evenkia, Siberia.

Landsat (30 m resolution) data
«~ showing the fire scars in
Evenkia, Siberia.
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LANDSAT Data
http://glovis.usgs.gov/QuickStart.shtml
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USGS Global Visualization Viewer: Quick Start Guide

Getting Started

The USGS Global Visualization Viewer is 2 quick and easy online search and order tool for selected satellite and aerial data. When you open the USGS Global
Visualization Viewer, you will see the Browse Image Viewer in the middle of the page
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http://www-modis.bu.edu/landcover/
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MODIS Land Cover Group

Boston University

OVERVIEW RESEARCH DATA & DOCUMENTATION PUBLICATIONS TEAM INFORMATION

Latest News

- } - ‘

Welcome to the homepage of the MODIS Land Cover ar
University.




Interim Highlights

Climate and weather have changed and are predicted to
change, particularly in the Northern Hemisphere, upper
latitude winters.

Satellite data provide the opportunity to scale up from a small
scale to view a larger scale; to define land cover and fire
change; to quantify healthy vegetation versus unhealthy
(using vegetation indices) and fire scars; to verify and
validate our larger-scale understanding of climate, fire,
clouds, weather, aerosols,.Carbon Monoxide (CO), land
cover and more. |

We can access Landsat, fire data (data -detections, area
burned- and pictures), LaRC DAAC (CERES, POWER,
SRB, CALIOP), MODIS land cover data and products.

Satellite data can be combined to inform field campaigns and
to clarify and define research.
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Fire Regimes and Emissions Vary Widely




( { - \.f"& : f: ik .-.,_

P ’/' “““

The amount of fueya foxﬂ?st cql)g;a
; emissions follovs’Mg} an ignitio

, il jIfi1"«eciplt?t10n’"’}r(@la{‘tlv' 

P~



Using Satellite-based Land Cover and Fire Products to
Estimate Fire Emissions - Elena Kukavskaya example
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Depending on the land cover maps and associated fuel
assumptions, the amount of fire emissions estimated will
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Two instruments are capable of
defining fire plume injection
heights (if incorrect, transport
incorrect as are Air Quality
estimates and deposition (i.e. Black
Carbon to Arctic).

| CALIOP onboard Cloud-Aerosol
Lidar and Infrared Pathfinder
Satellite Observation (CALIPSO) —
underway.

; ¥. Multi-angle Imaging

&  SpectroRadiometer (MISR) - D.
Diner, R. Kahn, J. Logan, et al. -
used stereographic heights to
derive plume height database
(LaRC DAACQ).

1'year after’burn

' .



Additionally, there are other
Distributed Active Achieve Centers
(DAAC)

Oakridge DAAC
http://daac.ornl.gov/

NOAA Comprehensive Large
Array-Data Stewardship System
(CLASS)

www.class.ngdc.noaa.gov/saa/
products/welcome

NASA Goddard Earth Sciences
Data and Information Services
Center
http://daac.gsfc.nasa.gov/




Existing freeware (free software)

GDAL (Goodall or Gee-Dal) is an open source programming
library and set of utilities that allow you to manipulate
raster data. ,
For example, one could open and manl ulate MODIS hdf
files. ' “

&

- GRASS - Slmllar to Geograﬁlfﬂéi forI aini‘ﬂ @

“also ertten in Russia.

MapWindow — Similar to Geographic Information system.

Other costly tools - ERDAS IMAGINE, ENVI/IDL, ARC/

#2575 Photo courtesy of Brian Stocks



Summary Example of Earth Satellite Data

Sensor (spacecraft) |Product Spatial Resolution Satellite Overpass Temporal
Availability

MODIS (Terra and |Thermal anomaly 500 m area burned, |[10:30 a.m. 1:30 p.m. | Active fire and AOD

Aqua) (fire detection), area | Fire detection 1 6:30 p.m. 4 times per day (1
burn, and Aerosol km?, and AOD 10 x day, 1 night overpass
Optical Depth 10 km? product per sensor x 2
(AOD) sensors),

8-day area burned

MISR (Terra) AOD, aerosol plume |17.6 x 17.6 km? 10:30 a.m. ~Once every 7 days
height

MOPITT (Terra) Columnar CO 22 x 22 km? 10:30 a.m. Twice every 3 days
(combustion tracer) 10:30 p.m.

ASTER Level 3AST140TH |15 m 10:30 a.m. Twice per day

(Terra) Orthorectified 6:30 p.m.

AWIFS Georeferenced 56 m variable Tasked data every ~5
visible, NIR, and days; orbiting every
SWIR data 14 days

Landsat LS5 and L7 30 m variable Every 16 days

AIRS (Aqua) CH,, Columnar CO |45 km diameter 1:30 a.m 1:30 p.m. |Twice every day
(combustion tracer)

OMI (Aura) AOD, SSA 13 x 24 km? 1:45 p.m. Every day

CALIOP extinction profile 100 m diameter 1:40 p.m. Once every 16 days

(CALIPSO) x 30 m vertical

GOES ABBA instantaneous |16 km? Geostationary Orbit |30 minute data

(east and west) area (2 sensors, 15 minute

data)




Photo courtesy of Brian Stocks



MODIS name: MCD64A1
Familiar name: Louis Giglio’s burned area

Product base: Daily active fire detections (both Terra
and Aqua) augmented by changes 1n daily
vegetation/scar indices.

Purpose: Global burned area mapping at near-real
time that can account for missed burns due to clouds.

Status: Validation with Tatiana Loboda in published
works. No validation has started yet in a formal
capacity (1.e. through the Cal/Val teams).



MODIS name: MCDA45A1

Familiar name: David Roy’s product (in conjunction
with Luigi Boschetti)

Product base: Daily bidirectional reflectance
corrected albedo (both Terra and Aqua)

Purpose: Global burned area mapping due to albedo
changes 1n surface reflectance

Status: Validated using GOFC-GOLD standards (http://
landval.gsfc.nasa.gov/ProductStatus.php?ProductID=MOD45)

Availability: http://modis-fire.umd.edu/Burned Area Products.html



MODIS name: MOD12Q?2

Familiar name: Boston land cover product (made
at Boston University)

Product base: 13 months of daily surface
reflectance (Terra only) for years 2001-2002

Purpose: 500 m — 1 km global land cover map
using the IGBP land cover classification schema
(http:/duckwater.bu.edu/lc/igbp.txt)

Status: Validated using GOFC-GOLD standards
(http://landval. gsfc.nasa.gov/ProductStatus.php?ProductIDzMOD12)



MODIS name: MOD/MYD14A1
Familiar name: Louis Giglio’s product

Product base: Daily thermal anomalies (both
Terra and Aqua)

Purpose: Map the centroid of 1 km MODIS
pixels in which a thermal anomaly 1s detected

Status: Validated using GOFC-GOLD standards

(http://landval. gsfc.nasa. gov/images/MODMVal.png)

Availability: http://modis-fire.umd.edu/AF getdata.html



