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Farm Climate Risk Assessments:  
A Potential Driver for Conservation Planning 

And Carbon 
Farming? 



Climate…? 

Premise: Risk Analysis can link 
climate change theory, evidence 
and projections to a specific farm 
operation, AND serve as driver for 
Conservation / Carbon Farming 
Planning… 
 

Presenter
Presentation Notes
Farm risk assessments are proposed as a preliminary step to conservation planning or carbon farming, when a grower is not already on board/interested (needs a motivation).Premise: “Risk analysis” can be the motivation driver by linking climate change theory, evidence and projections to their specific operation. The risk analysis demonstrates potential impacts and need for TA and planning. By doing the assessment we’re already starting the planning process…



1. Farm Risk Assessment Protocol 



Step 1: Regional and Local Climate Info Gathering (Pre-Field Visit) 
• Compile relevant data/analyses/models on projected regional climate change impacts to agriculture. 

Step 2: Site-specific Conditions, Management Info, and Grower Input 
• Listen – Grower survey: threats, perceptions, conditions, practices, goals. 
• Share –  Talk with grower about regional climate change context in which they are farming. Do this context and 

projections resonate with what they are observing on their ranch? 
• Observe and Document – Inventory site-specific conditions to assess on-farm climate change risks (NRCS-WSS 

maps and reports, and local MAR and Runoff spatial analysis). 

Step 3: Risk Analysis and Reporting to Grower 
• Review – Site visit notes, observations, and inventory of site-specific conditions.  
• Assess Risks –  Score level of risk by category  (soil vulnerability to extreme weather and erosion, water supply, 

and flooding risk) based on regional and site-specific factors. 
• Discuss – Talk with the grower about climate change risks and alternative conservation practices to help 

minimize those risks and improve farm resiliency.  

…Step 4: Planning (Conservation / Carbon Farming) 
• Brainstorm and Select Practices – Develop a list of potential practices to mitigate risks and improve farm 

resiliency. Work with grower to select what (if any) action they choose to take . 
• Sketch out a Conservation Plan – Evaluate  and  tentatively place alternative practices to  address climate 

change risks on the farm (develop carbon farm plan).  
• Support – Discuss available technical and financial assistance and refer grower to appropriate technical support 

(RCD, NRCS, UCCE, SWEEP, CDFA’s Healthy Soils Initiative, other). 

Farm Risk Assessment Protocol 

Presenter
Presentation Notes
Water supply and quality (groundwater elevation and seawater intrusion)Temperature and winter chill hoursSolar radiation and ETWeeds, pests and diseasePrecipitation and frequency of extreme weather events (droughts to floods)Sea level rise and flooding risk areasImpacts on farm labor (e.g., incidents of heat stress)Shift in temperature threshold dates/periods (e.g. last frost, number of exceedingly hot days)Observe. The following is a checklist of field observations and activities that the conservation planner can conduct in collaboration with the grower to gather information necessary to assess on-farm climate change risks.Collected in the field: Inventory of overall resource conditions on the farm (Resource Considerations Field Inventory Guide Sheet – NRCS National Environmental Compliance Handbook)SlopeSoil type (confirm)Ecological Site Description (more relevant to forest and rangelands, NRCS concept and protocol: http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/ecoscience/desc/?cid=stelprdb1119794)Baseline Soil Health Assessment (using NRCS soil health monitoring kit and field assessment worksheet)Proximity to streams/flood risk areas (confirm)Visual assessment of soil erosion (Resource Considerations Field Inventory Guide Sheet – NRCS National Environmental Compliance Handbook)Visual assessment of plant conditionPresence and location of flow meter(s)Presence of bare soil (average per year/season)Biodiversity indicators? (e.g., conservation plantings, crop diversity, livestock integration)Collected from grower (if available):Identify water source, well depth and changes in water availability or qualityWater use records, irrigation logs, PG&E bills, PVWMA billsCrop yield dataRecords of pest/weeds/pathogens presence/absence/intensity and changes over timeImportance of winter chill hours for crops grownChanges in crop cycle (plant date, harvest date, crop stages)



2. Regional conditions and 
climate change effects 

Presenter
Presentation Notes
WaterHigh spatial variability of climate change impactsMore extremes: Reduced precipitation (drought), increased precipitation (floods), and more variable precipitation and snowpack accumulation Decreased winter snowpack, earlier timing of snowmelt and spring river runoff, and reduced spring runoff Altered reservoir storage regimes Reduced natural groundwater recharge (due to shorter, more intense and less predictable storm events)Reduced water quality due to reduced fresh water supplies, increased runoff and higher risk of erosion Climatic Water Deficit increase (Flint&Flint USGS report)TemperatureIncreased average, minimum, and maximum temperatures in all seasonsMore frequent and longer-lasting heat waves in the summerReduced number of winter chill hours and fogUncertainty in temperature change projections and forecastsIncreased “climatic water deficit” due to higher evaporative demandPests and PollinatorsComplex and unpredictable alterations to plant, pest, and pollinator abundance and spatial distributions  Altered inter-species dynamics in agricultural ecosystems  Reduced effectiveness of managed pollinators  Vulnerability to pest and pollinator changesAltered and less predictable blooming dates? Local testimonials:Apple orchards blooming 3 weeks earlier in 2016 caught growers unprepared in terms of having rental bee boxes in place and available for pollination. Highlighting the importance of maintaining habitat for native pollinators around the farm.Early blooming followed by late rain events messed up the time windows to apply specific pest control products…2017 Apples: Long and wet winter with several heavy storms left the soil moist for longer than normal causing problems with fungi/soil disease (affecting fruit quality and yield). Also, wet winter followed by very hot summer with several consecutive days of extreme heat in July-August caused early fruit drop (and yield loss).



Central Coast:  
Virtually “off the grid” from 
large-scale water transfers 

We are here 

and heavily reliant on groundwater 

GW = 83% of demand 

Presenter
Presentation Notes
Most water used is locally sourced



Regional Climate Models and Historical data 

Presenter
Presentation Notes
Source: http://cal-adapt.org/tools/factsheet/PrecipitationThe following map displays the projected annual precipitation totals across the state at decadal averages.  On average, the projections show little change in total annual precipitation in California. Furthermore, among several models, precipitation projections do not show a consistent trend during the next century.The Mediterranean seasonal precipitation pattern is expected to continue, with most precipitation falling during winter from North Pacific storms. One of the four climate models projects slightly wetter winters, and another projects slightly drier winters with a 10 to 20 percent decrease in total annual precipitation. However, even modest changes would have a significant impact because California ecosystems are conditioned to historical precipitation levels and water resources are nearly fully utilized.Use the slider bar to the left to visualize the projected change in precipitation, as seen in the low and higher emissions scenarios. Adjust the options below to view different models, and months



Climatic Water Deficit 
(Flint&Flint 2012) 

UCSC-RCDSCC  
Managed aquifer 
Recharge (MAR) 

and Runoff spatial 
analysis 

• Longer dry periods 
• Higher solar radiation 
• Higher ET 
• More water demand 
• Higher drought stress on soils and plants 

Finer Resolution Spatial Data: 

Seawater Intrusion 
and GW level 



Precip 

Runoff 



3. Site-specific Assessment Tools 
and Farm Risk Assessment Template 











Risk Assessment (summary score) 

Risk category Regional risk factors On-farm risk factors 
Farm 
Risk 

Score 
Types of  Practices 

Vulnerability to 
extreme weather 
and erosion 

Frequency and duration of 
extreme storms, increase in 
temperature and number of 
exceedingly hot days/nights, 
winter chill hours 

Soil texture 
Soil Organic Matter 
Terrain Slope 
Erosion Hazard 
Wind Erodibility 
Average/typical area (%) of bare soil  
crop type  

Erosion control and soil health 
building practices 

Limited water 
supply 

Frequency and duration of 
drought events, aquifer overdraft, 
seawater intrusion, climatic water 
deficit, heat waves 

Water source 
Depth to groundwater 
Soil Infiltration 
Available Water Capacity 
Precipitation and Runoff  
Climatic Water Deficit Crop water 
demand and Min irrigation need 
Managed Aquifer Recharge (MAR) 
suitability  
Seawater Intrusion  

Water use efficiency practices, 
irrigation scheduling, alternative 
water supply practices, 
groundwater recharge, soil health 
building practices 

Flooding or sea 
level rise 

Sea level rise, flood risk, 
groundwater elevation 

Farm location (elevation)  
relative to projected sea level rise or 
flooding risk zones 
Distance to nearest stream 
Distance to coastline 

Practices to improve 
wetland/riparian area function 
and drainage 



4. Conservation Practices 



Management Practice Description 

Project Goals Addressed 

Reduce 
groundwater 

demand 

Retain soil on 
farm (protect 
water quality) 

Improve 
soil organic 
carbon for 
multiple 
benefits 

Irrigation Water Management  
(NRCS 449) 

The process of determining and controlling the volume, frequency, and application rate of 
irrigation water X 

Irrigation Land Leveling (NRCS 464) Reshaping the surface of land to be irrigated, to planned lines and 
grades 

X X X 

Contour Farming (NRCS 330) Aligning ridges, furrows, and roughness formed by tillage, planting and other operations to alter velocity and/or 
direction of water flow to 
around the hillslope 

X X X 

Row Arrangement (NRCS 557) Row Arrangement is a system of crop rows on planned directions, grades and lengths. X X 

Cover crop  
(NRCS 340) 

Grasses, legumes, and forbs planted for seasonal vegetative cover 
X X X 

Mulching  
(NRCS 484) 

Applying plant residues or other suitable materials produced off site, to the land surface 
X X X 

Conservation crop rotation (NRCS 328) A planned sequence of crops grown on the same ground over a period 
of time (i.e. the rotation cycle) 

X X X 

Nutrient Management  
(NRCS 590) 

Managing the amount (rate), source, placement (method of application), and timing of plant nutrients and soil 
amendments (including compost). X X 

Field Borders (NRCS 386) A strip of permanent vegetation established at the edge or around the perimeter of a field. X X 

Riparian Herbaceous Cover (NRCS 390) Grasses, sedges, rushes, ferns, legumes, and forbs tolerant of intermittent flooding or saturated soils, established 
or managed 
as the dominant vegetation in the transitional zone between upland 
and aquatic habitats 

X X 

Filter Strips (NRCS 393) A strip or area of herbaceous vegetation that removes contaminants from overland flow. X X 

Grassed Waterways (NRCS 412) A shaped or graded channel that is established with suitable vegetation 
to convey surface water at a non- 
erosive velocity using a broad and shallow cross section to a stable outlet 

X X X 

Critical Area Planting (NRCS 342) Establishing permanent vegetation on sites that have, or are expected to 
have, high erosion rates, and on sites that have physical, chemical or biological conditions that prevent 
the establishment of vegetation with normal practices 

X X 

Residue and Tillage Management - 
Reduced Till (NRCS 345) 

Managing the amount, orientation and distribution of crop and other plant residue on the soil surface year 
round while limiting the soil-disturbing activities used to grow and harvest crops in systems where the field 
surface is tilled prior to planting 

X X X 

Residue and Tillage Management - No Till 
(NRCS 329) 

Limiting soil disturbance to manage the amount, orientation and distribution of crop and plant 
residue on the soil surface year around X X X 

Conservation Cover (NRCS 327) Establishing and maintaining permanent vegetative cover (minimizing bare soil, including roads) X X X 

Salinity and Sodic Soil Management  
(NRCS 610) 

Management of land, water and plants to reduce accumulations of salts and/or sodium on the soil surface and in 
the crop rooting zone. X 

Water use tracking Use of flowmeter(s) and record keeping tools to track volume of water applied per cultivated area unit X 

Soil moisture/tension monitoring Use of technology to track soil moisture and promptly respond to plant water stress X X 

Irrigation System evaluations and upgrades Assessing (and correcting if needed) the distribution uniformity and potential leakages of irrigation system X X 



Risk Assessment 

Carbon Farming 

Why should I get involved? 
(react to a problem) 

Recognize opportunity and engage 
(be part of the solution) 

…Alternative Approaches, Common Goal 



Questions? 

Sacha Lozano  
slozano@rcdsantacruz.org 

 
Lisa Lurie  

llurie@rcdsantacruz.org 
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