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Healthy Lands 

to Secure our Future



Leaders in assessing changes in climate, land-use and the ocean, and in 

developing collaborative, nature-based solutions for wildlife and people 

Point Blue Conservation Science

• 170 scientists & 20 grad 

students

• Manage >1 billion 

ecological observations 

across the Americas

• 2017 budget: $14 million

• Founded in 1965 as Point 

Reyes Bird Observatory



We must remove

18% of CO2 

currently in the 

atmosphere to get 

back to a 

safe climate 

by 2100
(~550.5 Gt (billion metric tons) CO2e or 150 Pg C)

.

Hansen, J et al: Young people's burden: requirement of negative CO2 emissions, Earth Syst. Dynam., 8, 577-616, 2017

With emissions staying at current levels & major 

reductions at 6% per year beginning by 2021
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Stay below 2°C limit?



Improved Land-Use At Scale Required

For carbon sequestration…& resilience, water, 

biodiversity, food security, health, other benefits

Griscom et al PNAS 2017; Hansen et al Earth Syst. Dynam. 2017; Sanderman PNAS 2017; 

Paustian et al Nature 2016; Drawdown 2017; Positive Disruption, Rocky Mountain Institute 2017
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Natural Climate 
Solutions 

can make up 
~37% of emissions 
reductions needed 
to stay below 2C 

by 2030

Griscom et al. Natural Climate Solutions. PNAS (Proceedings of the National Academy 

of Sciences, US). October 17 2017 doi: 10.1073/pnas.1710465114

http://www.pnas.org/content/early/2017/10/11/1710465114.full


baylandsgoals.org/science-update-2015

California Prioritizing Nature-based Solutions 

for Mitigation, Adaptation and Other Benefits

• Governor Brown’s Executive Order (B-30-15) 

April 29, 2015

• CA--SB 379 (Jackson) General Plan- Safety

• CA--AB 1482 (Gordon) Climate Resilience

• CA- SB 246 (Wieckowski) Adaptation



CA Climate Law Extended
SB32 (Pavley; 2016)– 40% reduction in GHG 

emissions below 1990 levels by 2030

• Now at 

~440 MMT/yr CO2e

• With current policies  

~310 MMT/yr CO2e

• By 2030 

260 MMT/yr CO2e

https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf. See p. 37. 2017

http://www.mercurynews.com/2016/08/27/more-electric-cars-more-solar-power-

expected-as-state-struggles-to-reach-tough-new-climate-standards/



CA Climate-Smart Agriculture 

Competitive Grants Programs: 

>$500 million since 2014

- Dairy Methane Reduction 
(Anaerobic digesters and alternative manure 

management practices)

- Land conservation & avoided 

conversion (Sustainable Ag Lands 

Conservation Program- SALC) 

- On-farm water conservation 

& GHG reduction (State Water Efficiency 

& Enhancement Program- SWEEP)

- Healthy Soils Initiative (Compost, 

mulch, cover crops, no-till, hedgerows, riparian planting, 

and more)California Climate & Agriculture Network 

calclimateag.org/ Nov 2017 

P Huber



New CA GHG Reduction Fund focus on 

natural & working lands to increase 

sequestration and avoid emissions

https://www.arb.ca.gov/cc/scopingplan/meetings/101317/draft-nwl-implementation-plan-proposed-process.pdf
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One potential Healthy Lands scenario by 2030:

To sequester ~147 MMT (67%) CO2e of CA’s 221 MMT gap

ASSUMPTIONS:

• ramping up by 2023; then 7 years implemented at this scale

• Prescribed grazing: increase CO2e -1 MT CO2e /acre (NRCS)

• Compost amendment: ~.5 MT /acre or 18 MT /acre over 30 yrs (CCI)

• Riparian restoration- 40 MT/acre once forests mature (Point Blue)

Prescribed Grazing- 10m acres

Compost Amendment- 1m acres

Riparian Restoration - .5m acres

~35 MMT CO2e

~42 MMT CO2e

~ 70 MMT CO2e



METRICS ARE KEY

Developing standardized metrics to assess, 

document, improve, replicate successes at scale
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Soil Dynamic 
Properties

Water Infiltration

Bulk Density

Organic Soil 
Carbon

Vegetation

Species 
composition

Cover

Birds

Abundance 

Diversity

Rangeland Monitoring Network Handbook of Methods: www.pointblue.org/rmn

http://www.pointblue.org/our-science-and-services/conservation-science/working-

lands/rangeland-monitoring-network/
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http://www.pointblue.org/rmn
http://www.pointblue.org/our-science-and-services/conservation-science/working-lands/rangeland-monitoring-network/


Global Healthy Lands Network Vision: 
Scale up with standardized data & verification, open 

source, trainings, new communities of practice





Thank you!

ecohen@pointblue.org



ADDENDUM – References and 

other information



• Current understanding- soil C accrual rates level off after 

~20- 40 years (Paustian et al. 2016, TIMM Report, Sanderman et al 2017).

• Acting now on soils provides a bridge to a lower carbon 

future.

• Methane from cattle, rice and other sources not included in 

most (all?) of these scenarios.

• Regenerative ag lacks a common definition. (e.g., grazing 

mgmt., conservation ag (crops), habitat restoration).

• Scaling up implementation globally will require a massive 

“Marshall Plan” type investment.

Some Considerations



• 20% of annual emissions (Paustian et al 2016)

•>100% of annual emissions (Rodale- est from Paustian)

•37% of emissions reduction needed for 2030 

Paris goals (TNC; Bronson W. Griscom et al. 2017 )

• up to 19% CO2 in atmosphere sequestered 
(Sanderman PNAS 2017)

•18% of CO2 in atmosphere sequestered by 2050 
(Drawdown 2017)

•40% of CO2 in atmosphere sequestered by 2100 
(Positive Disruption, Rocky Mountain Institute 2017)

6 Studies  -- 6 Answers!

Regenerative agriculture could potentially sequester ~18-40%+ of CO2 

required to return to 350 PPM by 2100 
(if global program of major emissions reductions begins in 2021 @ 6% per year)



Hansen, J et al: Young people's burden: requirement of negative CO2 emissions, Earth Syst. 

Dynam., 8, 577-616, 2017

http://www.columbia.edu/~jeh1/mailings/2017/20170718_BurdenCommunication.pdf7

“1.5°C is the wrong goal…Must return to 350 

PPM CO2 & <1°C by 2100”

1.5C exceeds Eemian when seas were 20-30 ft higher ~120k yrs ago; 

need to return to 350 PPM to stay in Holocene range to sustain humanity

REQUIRES:

• Rapid phasedown of global 

emissions by at least 6%/yr starting 

in 2021

• Reforestation & improved 

agricultural (soil) and forestry 

practices

• Major CO2 extraction technology



• These SOC losses are on par with estimates of carbon lost from 

living vegetation primarily due to deforestation (40) and are nearly 

100 Pg C higher than earlier estimates 

• assuming soil organic carbon (SOM) reaches a new steady state in 

20 y (35, 44), this calculation suggests that 8 Pg C to 28 Pg C [up to 

28 Gt (billion metric tons of C) or 103 Gt CO2e] or can be recaptured

• There are identifiable regions which can be targeted for SOC (soil 

organic carbon) restoration efforts

Jonathan Sanderman et al. PNAS 2017;114:9575-9580

Global distribution of cropping and 

grazing in 2010 from (A) HYDE v3.2 

Up to 19% (of Hansen) or 

103 Gt CO2e can be 

recaptured 

[8 Pg C to 28 Pg C or 28 Gt (billion metric tons of C)] ; -

Assumes soil organic carbon (SOM) reaches a new steady 

state in 20 y 

http://www.pnas.org/content/114/36/9575.full#ref-35
http://www.pnas.org/content/114/36/9575.full#ref-44


Paustian, K., Lehmann, J., Ogle, S., Reay, D., 

Robertson, G.P. and Smith, P., 2016. Climate-

smart soils. Nature, 532(7597), pp.49-57.

Global potential for 

agricultural-based GHG 

reductions estimated at 

~8.3 Gt CO2e per year or

332 Gt CO2e extracted 

over 40 years  

One study: “~20%” of annual emissions 
or ~60% of total extraction needed per Hansen



Paustian, K., Lehmann, J., Ogle, S., Reay, D., 

Robertson, G.P. and Smith, P., 2016. Climate-

smart soils. Nature, 532(7597), pp.49-57.

Another: “>100%” of annual emissions 
& total extraction needed per Hansen et al

Per Rodale whitepaper 

assumptions to global ag 

& rangelands estimates 

an uptake of 

56 Gt CO2e per year 

or 2240 Gt CO2e 

extracted over 40 

years  

https://rodaleinstitute.org/ass

ets/WhitePaper.pdf

37 Pg CO2 (eq) yr-1

21 Pg CO2 (eq) yr-1

https://rodaleinstitute.org/assets/WhitePaper.pdf


Cattle: ~47 GT CO2e

9- Silvopasture 31.19

19- Managed grazing 16.34

Crops: ~52 GT CO2e

11- Regenerative Ag 23.15

16- Conservation Ag 17.35

24- Improved Rice Cultivation 11.34

http://www.drawdown.org/solutions-summary-by-rank

~18% of total extraction needed per Hansen et al

by 2050 (~99 GT CO2e)



~40% of total 

extraction needed 
per Hansen et al 

by 2100 (~221 GT CO2e)

• Conservation agriculture

• Grazing management

• Habitat restoration 

POSITIVE DISRUPTION: LIMITING GLOBAL TEMPERATURE 

RISE TO WELL BELOW 2 Cº . Rocky Mtn Inst 2017



Point Blue: TomKat 

Ranch Study (coastal; wetter)

Henneman et al. 2014. Restoring Native Perennial Grasses 
by Changing Grazing Practices in Central Coastal California.  
Ecological Restoration 32(4): 352-354. 
http://phys.org/news/2014-12-rest-grazing-native-
grasslands.html

~72% increase in perennial 

grass cover following changes 

in grazing management:

• more cattle rotation,

• more pasture rest,

• varying timing of rest

http://phys.org/news/2014-12-rest-grazing-native-grasslands.html


POINT BLUE: Rangeland plant diversity 
correlated with more soil carbon
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Dybala et all in preparation  pointblue.org



Kelly 

Weintraub

Corey 

Shake 

Bonnie 

Eyestone

Corey 

Shake

Navit Reid

Working Lands Achievements to Date:

• 35 Scientists: 14 “Partner 

Biologists” [w/ CA NRCS] + 1 TKR 

+10 f/t scientists + 10 p/t

• >1000 landowners engaged; 70+ 

Leopoldian Land Stewards

• ~800,000 acres-- 568,000 acres w/ 

conservation practices planned or 

implemented; ~200k+ acres 

rice/alfalfa

• $19M in Farm Bill funds leveraged; 

total of $38M in conservation 

w/landowner match

• in 11 counties where poverty rates 
exceed state, national avg.


