The St. Louis Ozone Garden Project:
The Beginnings of a Network in 2013
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What is an Ozone Garden?

-A public education and outreach exhibit with plants that are sensitive to ozone air pollutiol
‘With ozone (Q) and weather monitoring equipment.
-Panels describe groundevel O, air pollution and its effects on plants.
-Leaf damage data is collected.

The increasing levels of backgrounga® pollution and its effects on the environment are litt|
know components of global change.

Trend in St. Louis @Concentrations 198€2012:
Dirty Air is Getting Cleaner, Clean Air is Getting Dirtier
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Highlights in 2013

Three OzoneGardens in St Louis in 2013
-Saint Louis Science Center (SLS@" year
- OAT O6z&%tyé&aA Ol
-Southwestern lllinois College (SWIQ)Et Year
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Highlights in 2013

More Ozoneinjury Observed at the SLSC garden in 2013 Despite
Considerably Lower QConcentrations

Common Milkweed in 2013:

; Z 3 OE d@dualyiprGgresses to become prominent dark areas
2012 40 Q’ Days, 17@xceedances Z /| lleavkgshow more advanced symptoms than younger leaves

2013 7 Q DayS, 1EXxceedances £ | Ap@ity, leaves can becomehlorotic (yellow) and/or necrotic (cell
death) and often drop early from the plant

2012, and none until September -
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m Ozone sensitive
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Tolerant Soybean Cultivars Planted in 2013
" OAT 050 &AOI
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m Ozone tolerant
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From June 2012 AQAST Meeting

A Natlonal Network of Ozone Gardens Usmg AQAST Members
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Status of National Network of Ozone Gardens in 2014
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Visualizingthe Impact of Global Change on the Environment:
The St. Louis Ozon&arden

JackFishmart2¥Xelley M. Beling3andCindy H. Encarnacidn
Department of Earth and Atmospheric Sciences
2Center for Environmental Sciences
3Center for Sustainability
Saint Louis University
St. Louis, Missouri 63108
4Saint Louis Science Center
St. Louis, Missour63110

Submitted
Bulletin American Meteorological Society
February, 2013
Revised August, 2013 (response to referees)
2nd Revision October, 2013 (editor requested shift with more education focus)
Forwarded to BAMSEditor-in-Chief

Waiting for Formal Acceptance!

I'm sure you'll hear from me, or from another editor, soon. The delay will be worth your while, even if it doesn't seem like ita
the moment.



Part Il:

Can Information on Crop Spectral
Signatures Be Used by Agribusiness tc
Improve USDA Commodity Forecasting

Potential Future Collaboration with
Wasit (Ghulam Wulamu (SLU)



Ongoing Research at Saint Louis University

Sustainable Agriculture under Changing Climate: Nutrient Uptake
and Grape Quallty Stud}anderVarlous Soil Moisture Conditions
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Potential Tiger-Team Proposals:
Determine Spectral Signatures for
O;-Tolerant and O-Sensitive
Wovelength, M ' Soybean Cultivars
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_Speptrol_ E‘rgfile'

Hyper-spectral remote sensing has been ; :
used todifferentiate cultivars of rice 0.20 3
(Tong et al., 2004)
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Future IPCC Scenarios Suggest Tropospherigudll Increase by 259

10 no detectible impact [38-53 ppbv]
’ 1‘ : ) (Fishman et al., 2010)
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Ongoing Research at SLU Focused on Growing Grapes

In an Urban Environment
(Emphasis on Urban Sustainability)

Spectral Measurements using PS¥500

Spectralresolution 3.5nm (35.000nm); Leaf Area Index (LAI) from

10nm@ 1500nm;& 7nm LAF2200PIlant Canopy Analyzer

@ 2100nm
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Purpose of SLU Research is to Characterize Differences in Spectr
Signatures for Two Different Grape Varieties under
Drought and NonDrought Conditions
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Ultimate Goal: Transform Vast Tracts of Urban Land (either currently vacant or

where derelict buildings stand) into Functional Vineyards
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Application of TEMPO Air Quality Satellite Measurements to
Improve USDA Commodity Forecast Models

First observations of global and seasonal terrestrial chlorophyll
fluorescence from space

J. Joimer', ¥. Yozhida®, A_ P. Vasilkov®, Y. Yozhida®, L. A. Corp®, and E. M. Middleton'

'NASA Goddard Space Flipht Center, Greenbelt, MD, USA

*Science Systems and Applications Inc., 10210 Greenbelt, Rd., Ste 400, Lanham, MD, USA
#National Inztitute for Environmental Studies (NIES), Tsukuba-City, Tharals, Japan

“Sigma Space Corp., 4600 Forbes Blvd., Lanham, MD, USA

Received: 19 October 2010 — Publizhed in Biopeozciences Dizcuss.: 11 November 2010
Revized: 27 February 2011 — Accepted: 1 March 2011 — Publizhed: 8 March 2011
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Figure 1. Arrays of chlorophyll molecules bound to protein absorb and m e aS u re m e ntS

process solar photons in plant leaves. A variable fraction (¢g, typi-

cally ~1%) of these leak back out as fluorescent photons. The absorbed i n th e n e ar_re d p O rti O n

photon can be lost as radiationless decay (Kg), re-emitted as a flu-

orescent photon (Ky), quenched by NPQs (Kp), or used for photo- b d
gl yfoyll  Of the spectrum that can be used to
photon-capturing enzyme. e~ : Electron. NPQs: Non-photochemical

appiRg s measure chlorophyll fluorescence




Global Demand for Crops Projected to Grow Dramatically as

Population and Incomes Continue to Rise

Growing world population Increase in demand in key global crops
1981 — 2030E 2000 - 2030E
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Ongoing Research Project at Monsanto

Broad-Acre Higher-Yielding Soybean Family

MONSANTO




Potential SLUMonsanto Collaboration
Z )T EOEAI 4A1 AAT T ZAOAT AAh * Al OAOU TPZ
- Jack Fishman &Vasit Wulamufrom SLU
-Marie Petracek& Mike Woods from Monsanto
Z - OO00AI )1 OAOAOO EI 51 AAOOOAT AET C )
Z 50A T &£ -110AT 01 31 UAAAT 4A00 &AAEI
Z $AOAEI O &£ O &000C0OA 01 AT O OI AA S$EO
- Use of Test Facility tanake groundbasedspectral measurements on
multiple cultivars with known sensitivity to O; (summer 2014)
- Use of Test Facility for future aircraft measurements (2015 and beyond)

TP PAEGWCAHO 4AAT |
Z ( Aéldispectroscopic Z 3,5
measurements at 3 Local Ozone Gardens and remote sensing over Monsanto Fiel
Z %OOAAI EOE £AEO0O0O Site
spectral signature Z , AOAOACA 3,5 AEQA
Z $AOAOI ET A ODPAAOQOQA obtain spectral signatures over

foliar damage Monsanto field site
Z Handheld spectroscopic Z #1 1 DBAOA AEOAI Ol A
measurements at Monsanto Fiel&ite ground-base spectroscopic signatures




Summary

Ozone Garden:
E 4EOAA ' AOAAT O E1T 308 ,1 0EOh 4EOQOAA 11O
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Use Findings for 2015 Tiger Team Proposal
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Production Estimates and Crop Assessment Division (PECAD) Model
Knowledge and Forecasts of Crop Production Important to U.S. Agribusiness




