
Doug Grandt - Putney, VT
1965-1970        B.S. Industrial Engineering (minor in Petroleum Engineering)

1970-1972        Humble Oil (computer simulation for Prudhoe Bay strategy)

1972-1996        APL and NYK ocean shipping (Corporate Planning, etc.)

1997-1999        AT&T systems Y2K remediation Project Manager

1999-2005        K/P Printing, Direct Mail and Fulfillment (VP, Data Processing)

2005-2012        California EPA / Air Resources Board (GW Solutions Act of 2006)  .

2012-2020        Retired and deployed Rex Tillerson campaign (TellRex.com)         . 

2007-2022        Al Gore’s “The Climate Project” (now “Climate Reality”) 

2007-2022        1Sky.org (now 350.org) lobbied California Senators and Reps.)

2009-2015        Citizens’ Climate Lobby (~60 lobby meetings in DC)

2014-2022        Lobby Nebraska and Vermont Congressional delegations

2011                 Tarsands Action at the White House (arrested)

2012                 Tar Sands Blockade in East Texas (arrested - 48 hours)

2013-2016        Bold Nebraska and various pipeline direct actions 

2015-2020        Advise and assist Senator Sanders’ Climate & Env. staff

2019-2020        Lobbied (letters, email) Senator Murkowski and Manchin

2016                 Standing Rock (4 stays during August through November)

2019                 Fire Drill Fridays with Jane Fonda (arrested twice)

2018-2022        Healthy Climate Alliance, Restore Our Climate, PRAG, HPAC



Bit.ly/ABCmemphis10Oct22

Mississippi crop logistics 
exacerbate food inflation.

Today (October 3)
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Existential threats (here and now) 

Michael Mann: “Urgency and agency”


Long term drought 

•Canada (Ontario, Prairie provinces)

•Southwest (CA to TX) 43% US

•South America & Central America

•Europe (France, Portugal, Norway)

•Africa 

•China 

•India

•Indonesia

•UK


Extreme Flooding (same list of regions)

Agricultural Failure (crops & livestock)

Potable Water (ground, rivers, glaciers)

Irrigation Water Supply (same sources)

Canadian Heat Dome

Texas Deep Freeze


Not simply “climate change” (albedo)

Exacerbated by jetstream & polar vortex

Cause: pole-to-tropics temp gradient 


Third Act Vermont - Climate Action Team - October 4 

 Life threatening emergencies 


 Global urgent response now


 Mass migration for survival 



Healthy Climate Alliance

Healthy Planet Action Coalition

Planetary Restoration Action Group

Nature-based Ocean & Atmospheric Cooling

Restore Our Climate (dot) Earth (non-profit)

Arctic Methane Emergency Group

Carbon Dioxide Removal

Australia

France

Germany

Italy 

New Zealand

Switzerland

UK

USA

Zoom - fortnightly (Saturdays)

Zoom - fortnightly (Thursdays)

Zoom - fortnightly (Mondays)

Zoom - fortnightly (Mondays)

Zoom - ex-weekly (Sunday)

Email only

Email only

Google Groups -  Participants - Emails and zoom meetings

3

1

1

1

1

1

1 dozen

3 dozen

 SME (Subject matter experts) 


 Scientists     Engineers


 Professors   Policymakers  



Diminishing Arctic sea ice has
lasting impacts on global climateApril 28, 2022
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LIFE THREATENING 
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2.2 Earthshine Data Analysis
The full methodology for determining albedo from earthshine is detailed in two lengthy 
papers, see Qiu et al. (2003) and Pallé et al. (2003), and analyses of the data up through 
2014 were given in several papers (Pallé et al., 2004, 2009, 2016). Briefly, we observe the 
relative brightness of two fiducial regions (Crisium and Grimaldi) on opposing edges of the 
Moon, one being in the sunshine and the other in the earthshine, with the role of each 
switching depending on whether the Moon is waxing or waning. For a given night, 
following Qiu et al. (2003) and Pallé et al. (2003), the apparent albedo,  is determined as

Earth's Albedo 1998–2017 as Measured From Earthshine
P. R. Goode, E. Pallé, A. Shoumko, S. Shoumko, P. Montañes-Rodriguez, S. E. Koonin

First published: 29 August 2021  — https://doi.org/10.1029/2021GL094888

!!
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2021GL094888



Earthshine annual mean albedo anomalies 1998–2017 
expressed as reflected flux in W/m2. The error bars are shown 
as a shaded gray area and the dashed black line shows a linear 
fit to the Earthshine annual reflected energy flux anomalies. The 
CERES annual albedo anomalies 2001–2019, also expressed 
in W/m2, are shown in blue. A linear fit to the CERES data 
(2001–2019) is shown with a blue dashed line. Average error 
bars for CERES measurements are of the order of 0.2 W/m2 .

Mean annual and seasonal albedo trends, 1998–2017, from 
earthshine observations from Big Bear Solar Observatory. Black 
points represent the annual (top panel) and seasonal (lower four 
panels) average albedo deviation from the mean. The blue and cyan 
points represent annual and seasonal data from the positive (east-
looking) and negative (west-looking) lunar phases, respectively.

  Reflectivity decrease -25%      

1998 2017
ALBEDO



The two-decade decrease in earthshine-derived 
albedo corresponds to an increase in radiative 
forcing of about 0.5 W/m2 which is climatologically 
significant (Miller et al., 2014). For comparison, total 
anthropogenic forcing increased by about 0.6 W/m2 

over the same period.

OIL

GAS


COAL

EARTH SHINE

REFLECTIVITY


ALBEDO

LOST RADIATIVE FORCING ANTROPOGENIC FORCINGis about equal to 
ALBEDO



+

+

https://www.climate.gov/news-features/understanding-climate/climate-change-arctic-sea-ice-summer-minimum

Satellite — 1978 - 2021 — September 
ALBEDO



1935 19701840
ALBEDO





Loss of Arctic sea ice is effectively doubling 
mankind's contribution to global warming.


Increased absorption of the sun's rays

is ”the equivalent of about 20 years of

additional CO2 being added by man”.


Professor Peter Wadhams in: Arctic ice melt 
'like adding 20 years of CO2 emissions', 

by Susan Watts, September 5, 2012. 





Bering 
Straits

Norwegian 
Sea

Norwegian 
Sea

Norwegian 
Sea Bering 

Straits
Bering 
Straits

Thermohaline circulation or MOC: 
Meridional overturning circulation



  Ocean heat content  
  rate of increase  X4      

30 years
30 years

My three  
sons were 
in college

Global ocean heat content change in the upper 2000 m 
https://link.springer.com/article/10.1007/s00376-020-9283-7


Published: 27 January 2020

Record Setting Ocean Warmth Continued in 2019
Lijing Cheng, John Abraham, … Michael E. Mann





Polar-to-tropics 
temperature 

gradient

Stratosphere 
(high altitude)

Troposphere 
(low altitude)



Gradient

Weak 

Gradient 
Strong

The Arctic is warming three times faster than the global average 



Northwest heat dome

Texas deep freeze



Bit.ly/FrancisVortex

James Chen (13)



To curtail the jetstream & polar vortex misbehavior, 

restore the pole-to-tropics temperature gradient.



J.G. Shepherd



DECARBONIATION

BUSINESS AS USUAL

J.G. Shepherd

Faustian Bargain



Faustian Bargain



Faustian Bargain



when aerosols decline or cease, so does aerosol cooling
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DECARBONIATION DECARBONIATION 



BUSINESS AS USUAL 
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Strategic

Gap

BUSINESS AS USUAL 

DECARBONIATION 



#RemoveCO2 is imperative.  
    What is the cost and  
       effectiveness?

Carbon Dioxide RemovalCDR  —



Refreezing Arctic Ice cap

Marine cloud brightening

Kelp and algae farming

Biochar and sequestration

Restore fisheries & whales

Emiliania huxleyi - DMS


Nature-based Ocean & Atmospheric Cooling 
and Carbon Dioxide Removal
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Nature-based Ocean & Atmospheric Cooling 
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Refreezing Arctic Ice cap
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 https://www.us-ocb.org/seaweed-farming-reduce-co2    

CAUTION 





2.5ppm

0.5°C



Stratospheric Aerosol Injection

Solar Radiation Management

Stratospheric Aerosol Injection

Solar Radiation Management

Stratospheric Aerosol Injection

Solar Radiation Management

Stratospheric Aerosol Injection

Solar Radiation Management

TABOO 



Solar 
Geoengineering 
Could Buy Us 
Time to Get to 
Net Zero


Stewart M. Patrick 

April 25, 2022 - Monday


https://www.worldpoliticsreview.com/articles/30489/with-mitigation-
climate-change-research-should-add-solar-geoengineeringBit.ly/WPR25Apr22




Thanks to delays 
and half-measures,  
we are now courting  

catastrophe.

Bit.ly/WPR25Apr22


Stewart M. Patrick 

April 25, 2022 - Monday


