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[bookmark: _Hlk64541368]SI Table 1. Crop classification for 121 distinct crop species produced in Kern County between 2002 - 2018
	Crop Cover Classification
	Kern County Original Crop Classes

	Alfalfa
	Alfalfa

	Almond
	Almond

	Apple
	Apple

	Carrot
	Carrot

	Citrus
	Citrus; Grapefruit; Kumquat; Lemon; Orange; Tangelo; Tangerine

	Cotton
	Cotton

	Fallow
	Fallow land

	Garlic
	Garlic

	Grape
	Grape

	Onion
	Onion; Green onion

	Other field crops
	Artichoke; Arugula; Asparagus; Barley; Bean ; Beet; Bermuda grass; Blackberry; Blueberry; Bok-choy; Broccoli; Cabbage; Cantaloupe; Cauliflower; Celery; Chinese Green; Chive; Cilantro; Collard; Corn; Cucumber; Daikon; Dandelion green; Dill; Eggplant; Fennel; Berries; Gai-choy; Gai-lon; Garbanzo; Gourd; Grain; Hemp/Cannabis; Herb/spice; Honeydew melon; Jojoba bean; Kale; Kohlrabi; Leek; Lettuce; Melon; Musk melon; Mustard; Mustard greens; Napa cabbage; Oat; Ornamentals (Flowering Plants, Flowers, Vines); Okra; Parsley; Parsnip; Peas; Peppers; Pepper spice; Pumpkin; Radish; Rape; Rutabaga; Rye; Safflower; Sorghum; Soybean; Spinach; Squash; Strawberry; Sugarbeet; Sweet basil; Sweet potato; Swiss chard; Triticale; Turf/sod; Turnip; Vegetable; Vegetable leaf; Watermelon; Yam, Zucchini

	Other trees
	Apricot; Avocado; Cherry; Chestnut; Fig; Jujube; Kiwi; Nectarine; Olive; Ornamentals (Christmas Trees); Pear; Pecan; Persimmon; Plum/Prune; Pomegranate; Stone fruit; Walnut

	Pasture/Forage
	Forage hay/silage; Lovegrass; Pasture; Pastureland; Rangeland; Ryegrass; Sudangrass; Vetch

	Peach
	Peach

	Pistachios
	Pistachio

	Potato
	Potato

	Tomato
	Tomato

	Wheat
	Wheat




SI Table 2. Dataset description
	Variable
	Input Data
	Input Source
	Input Dataset Description
	Methodology Details
	Output Dataset Description

	Land Cover 

	· Kern County annual crop boundaries


· Farmland Mapping and Monitoring Program
	· County of Kern Agriculture and Measurement Standards


· California Department of Conservation, Division of Land Resource Protection, Farmland Mapping and Monitoring Program

	· Shapefile; parcel specific commodity type and location per year, data used in building the land cover dataset

· Shapefile; classified land cover type for the study area (bi-annually) into 11 broad categories, used to build the land cover dataset
	The Kern County crop data spatial data described polygon boundaries of the different crop types cultivated. These boundaries were based on the yearly permitted crop boundaries at the parcel or sub-parcel level based on the type of permits that local growers applied for each year. The number of individual crop commodities varied each year ranging from 127 (in 2002) to 172 in 2018. However, this dataset did have gaps in areas where no crop data was recorded. In the attempt to complement the crop dataset and document the land cover type present in non-agricultural areas, or in agricultural areas where no permit was granted for the year studied, we incorporated data from the California Farmland Mapping and Monitoring Program (FMMP) (see Moanga 2020). This dataset contains a county-wide inventory of agricultural resources recorded every two years and classifying the landscape into 11 distinct land cover categories which we further used in developing the land use and land cover dataset used in our analysis. We created our land cover layers for the years studied by merging the two datasets in ArcPro 2.4 software (ESRI 2019. ArcPro Desktop: Release 2.4, Redlands, CA: Environmental Systems Research Institute), and projected in NAD_ 1983_ StatePlane_ California_V_FIPS_0405_Feet (Moanga, 2020). In areas where there was overlap between the Kern County crop layer and the FMMP layer, priority was given to the Kern County crop layer since this layer was considered much more detailed (providing information at the parcel level). Within our study region rangeland areas and areas covered with natural vegetation were mostly covered by the FMMP dataset. 
	Shapefile; annual crop boundary polygons (parcel-scale) for 120+ crop types for 2002 & 2018. This shapefile represents a continuous land cover layer for our study area for the years analyzed. The land cover layers were further incorporated into our modelling framework.

	Soil Erosion
	· Digital Elevation Model

· Rainfall erosivity (R-factor)

· Soil erodibility 
(K-factor)



· Crop management 
(C-factor)


· Support practice 
(P-factor)
	· United States Geological Survey

· US EPA Web Archives


· SSURGO database




· Various sources



· Wischmeier & Smith (1978)
	· Shapefile; 10m resolution digital elevation model; metric units

· Shapefile


· 4 Shapefiles covering the study area



· Tabular data (see SI Table 3)
  


· P-factor set to 1.0 across all land-cover classes.
	We followed the InVEST protocol for the Sediment Retention Ratio model to access and prepare all data layers.
· R-factor: values were converted to metric units ( MJ*mm * (ha*h*yr)-1), then converted to a 30m resolution raster.
· K-factor: shapefiles were matched to our study area in ArcGIS using the Merge and Clip tools. Value were converted to metric units (tons*ha*h * (ha*MJ*mm)-1) converted to a 30m resolution raster.
· C-factor: Values for individual land-cover classes were determined based on existing literature and agricultural extension database values
· [bookmark: _Hlk64562454]P-factor: Given the lack of consistent data regarding erosion control practices (e.g. contouring, buffer strips, etc.) available across all parcels and land-use classes represented in this study, we made the assumption of no erosion control practices to get conservative model outcomes.
We ran the model for 2002 and 2018 and downloaded the usle output with predicted soil loss per pixel.
	Raster; 10.27m resolution



	Actual evapotranspiration
	· Actual Evapotranspiration
	· Schauer & Sennay (2018), supplementary information
	· Rasters; 30m resolution; the datasets contain actual evapotranspiration values, obtained through processing of available Landsat satellite imagery through the Operational Simplified Surface Energy Balance (SSEBop) model. 
	Datasets for 2002 and 2018 were downloaded and clipped to the study area. 
	Raster; 30m resolution



	Caloric contents
	· Calories per crop class
	· USDA Food and Nutrient Database for Dietary Studies
	· Reports; detailing calorie contents for individual crop-derived products. 

	Values for individual land-cover classes were determined based on available estimates; values for the land cover classes other field crops and other trees were aggregated based on the nutritional contents of the five individual crops with highest acreage in each class and were calculated separately for 2002 and 2018.
	Tabular data

	Profits
	· Crop-specific total revenue for 2002 and 2018








· Crop-specific total cost value.

	· Kern County Crop Reports



· California Annual Statistical Reviews



· UC Davis Agricultural Extension Program Cost Study Files
	· Reports; detailing revenues for individual crop commodities in the county. 

· Reports; detailing total area and revenue for individual crop commodities in the state.


· Reports; detailing cost estimates for individual crop commodities in the county. Cost values include production operating costs (e.g. irrigation, fertilization, pest management, labor, harvest, transport, equipment, etc.) as well as cash and non-cash overhead expenses (e.g. property taxes, insurance, investments in tools, irrigation and infrastructure, establishment costs amortized over production lifespan, etc.).
	Values for the land-cover classes "other field crops" and "other trees" were based on summed revenues, as reported in Kern County’s crop reports, from all individual crops contained within each class. For missing values (carrots and peach) we supplemented the data reported in Kern County crop reports with data obtained from California’s Annual Statistical Reviews for the years 2002 and 2018.

For each crop group we prioritized regional and temporal matches. Where possible, distinct values were computed for 2002 and 2018. We note that, due to data limitations, production cost estimates for the other field crops and other trees classes were based on the top 5 individual crops with greatest cultivation area contained within each class in each study year.
	Tabular data

	Pesticide use
	· Total pesticide application per parcel





· Toxicity levels

	· Kern County pesticide application database






· US EPA Pesticide Product database; individual product labels & material safety data sheets
	· Tabular data; entries detail total applied pesticide amount by parcel and by product name 





· Tabular data; entries detail toxicity levels (low – medium – high – and very high) for >1000 products in 2002, and >1500 products in 2018. Toxicity levels were based on LD50 (oral toxicity for rats, in mg/kg), US EPA guideline online databases and individual material safety data sheets. Pesticide products were classified according to the following pesticide toxicity levels: very high (0-49 mg/kg); high (50-499 mg/kg); medium (500-4999 mg/kg); low (>5000 mg/kg). For products with no available LD50 values we used those of products with similar active ingredient concentrations, if available, or derived the value based on products with the same active ingredient and different concentrations. If no value at all was available or there was no detail on active ingredients (e.g. for some biological products) toxicity level was assigned based on the toxicity of similar products.
	Based on original data on farmer-reported pesticide application per permitted farm and per pesticide product, we derived total amount of pesticide applied per location for 2002 and 2018; all value converted to metric units. We note that some locations had several entries in the original dataset.

To account for varying toxicity of different products and active ingredients, we assigned toxicity levels to all pesticide products for which use was reported in the study area in 2002 and 2018. We then computed “toxicity-adjusted pesticide application”, determined per parcel and pesticide product, according to the formula given in our main text. 

Parcel-level farmer-reported pesticide application rates were available for 33% of all agricultural area; in the absence of other crop-specific datasets, we applied these values to extrapolate average pesticide application intensity rates for each of our land-cover classes. We note that for all crop classes except pasture/forage and fallow land, reported pesticide application rates were available for 40% to 82% or more of all farmed area. 
	Tabular data

	Annual Carbon sequestration
	· Soil and litter C sequestration (tC ha-1 yr-1)

	· Various sources

	· Tabular data (see SI Table 4)

	We used carbon sequestration values for soil and litter components reported in published literature as a proxy for annual carbon sequestration across our land-cover classes. Where several values were available, we either a) took the more conservative value if the calculations were model-based or covered a range of systems; or b) calculated an average if the calculations were based on limited field-based data.
	Tabular data






SI Table 3. Crop management (C-factor) value applied to obtain soil erosion values using the Natural Capital Project’s InVEST Sediment Delivery Ratio (SDR) model.
	Crop
	C factor
	Source / Details

	Alfalfa
	0.13
	US EPA Metadata archives – Alfalfa as cover crop in orchard, CA (2000)

	Almonds
	0.28
	US EPA Metadata archives – Almonds in San Joaquin Valley, CA (2000)

	Apples
	0.22
	Panagos et al. 2015 – EU data (Table 3, fruit trees)

	Carrots
	0.23
	Panagos et al. 2015 – EU data (Table 3, annual crops)

	Citrus
	0.12
	US EPA Metadata archives – Citrus in CA (2000)

	Cotton
	0.48
	US EPA Metadata archives – Cotton in Fresno County, CA (2000)

	Fallow
	0.50
	Panagos et al. 2015 – EU data (Table 1, fallow)

	Garlic
	0.63
	US EPA Metadata archives – Onion/Garlic crops in CA (2000)

	Grapes
	0.40
	US EPA Metadata archives – Grapes grown on bare ground, CA (2000)

	Onion
	0.63
	US EPA Metadata archives – Onion/Garlic crops in CA (2000)

	Other field crops
	0.23
	Panagos et al. 2015 – EU data (Table 3, annual crops)

	Other trees
	0.22
	Panagos et al. 2015 – EU data (Table 3, fruit trees)

	Pasture/Forage
	0.009
	Salls et al. 2018 – CA data (Table 1, rangeland, medium RDM)

	Peach
	0.22
	Panagos et al. 2015 – EU data (Table 3, fruit trees)

	Pistachios
	0.22
	Panagos et al. 2015 – EU data (Table 3, fruit trees)

	Potato
	0.34
	Panagos et al. 2015 – EU data (Table 1, potatoes)

	Tomato
	0.15
	US EPA Metadata archives – Tomato in Fresno County, CA (2000)

	Wheat
	0.20
	Panagos et al. 2015 – EU data (Table 1, durum wheat)
















Sources : 
· Panagos, Panos, et al. "Estimating the soil erosion cover-management factor at the European scale." Land use policy 48 (2015): 38-50.
· Salls, W., et al. "Modeled soil erosion potential is low across California's annual rangelands." California Agriculture 72.3 (2018): 179-191.
· US EPA MetaData archives -  https://archive.epa.gov


	Crop
	Annual C seq
(tC ha-1 yr-1)
	Source / Details

	Alfalfa
	0.33
	Mortenson et al.  2004: WY, 1m, mean – C seq for 36 year stand (rangeland+alfalfa)

	Almonds
	2.04
	Vicente-Vicente et al. 2016: Mediterranean, mean C seq for different mgmt systems

	Apples
	0.80
	Zanotelli et al. 2018: Italy, 7-year avg NECB of mature orchard with 3000+ trees/ha (p.17)

	Carrots
	0.12
	Kroodsma & Field 2006: CA, total C seq for annual crops (non-silage), converted

	Citrus
	0.26
	Kroodsma & Field 2006: CA, total C seq for orchards (soils + woody material), converted

	Cotton
	0.34
	Causarano et al. 2006: SE US (review), mean SOC seq – no-tillage, no cover crop

	Garlic
	0.40
	Chambers et al. 2016: cropland value (mean), referring to Lal et al. 1998c (not cited in source)

	Grapes

	0.59
0.24
	Vicente-Vicente et al. 2016: Mediterranean, mean soil C seq for different mgmt. systems
Kroodsma & Field 2006: CA, total C seq for vineyards (soils + woody material), converted 

	Onion
	0.12
	Kroodsma & Field 2006: CA, total C seq for annual crops (non-silage), converted

	Pasture /Forage
	0.13
0.30
	Chambers et al. 2016: grazing land value (mean), referring to Follet et al. 2001
Frank et al. 2004: ND, avg peak green biomass and CO2-C flux over 6 years

	Peaches
	0.76
	Montanaro et al. 2017; EU, 14 yr old peach orchard; mean for conv/sust mgmt.

	Pistachios
	0.26
	Kroodsma & Field 2006: CA, total C seq for orchards (soils + woody material), converted

	Potatoes
	0.12
	Kroodsma & Field 2006: CA, total C seq for annual crops (non-silage), converted

	Tomato
	0.12
	Kroodsma & Field 2006: CA, total C seq for annual crops (non-silage), converted

	Wheat
	0.12
	Kroodsma & Field 2006: CA, total C seq for annual crops (non-silage), converted

	Other field crops
	0.12
	Kroodsma & Field 2006: CA, total C seq for annual crops (non-silage), converted

	Other trees
	0.26
	Kroodsma & Field 2006: CA, total C seq for orchards (soils + woody material), converted


SI Table 4. Annual C sequestration values, including soil and litter components, for all land-cover classes (in tC ha-1 yr-1).
















Sources : 
· Chambers, Adam, Rattan Lal, and Keith Paustian. "Soil carbon sequestration potential of US croplands and grasslands: Implementing the 4 per Thousand Initiative." Journal of Soil and Water Conservation 71.3 (2016): 68A-74A.Causarano et al. 2006
· Follett, Ronald F., and John M. Kimble, eds. The potential of US grazing lands to sequester carbon and mitigate the greenhouse effect. CRC press, 2000.
· Frank, A. B., et al. "Biomass and carbon partitioning in switchgrass." Crop Science 44.4 (2004): 1391-1396.
· Kroodsma, David A., and Christopher B. Field. "Carbon sequestration in California agriculture, 1980–2000." Ecological Applications 16.5 (2006): 1975-1985.Montanaro et al. 2017
· Mortenson, Matthew C., Gerald E. Schuman, and Lachlan J. Ingram. "Carbon sequestration in rangelands interseeded with yellow-flowering alfalfa (Medicago sativa ssp. falcata)." Environmental Management 33.1 (2004): S475-S481.
· Vicente-Vicente, José Luis, et al. "Soil carbon sequestration rates under Mediterranean woody crops using recommended management practices: A meta-analysis." Agriculture, Ecosystems & Environment 235 (2016): 204-214.
· Zanotelli, Damiano, et al. "Evapotranspiration and crop coefficient patterns of an apple orchard in a sub-humid environment." Agricultural Water Management 226 (2019): 105756
[image: ][image: ]SI Table 6. 2002 and 2018 measured values, proportion of total value across the study area (%), as well as observed percent change from 2002 to 2018 (Δ%) and contributions to change from land-cover allocation (Δ%A) and land-use efficiency (Δ%E), for yields and agricultural ecosystem service indicators. Since annual C sequestration rates are constant in our models, we note that Δ%E is equivalent to zero across all land-use classes.
SI Table 5.  2002 and 2018 measured values, proportion of total value across the study area (%), as well as observed percent change from 2002 to 2018 (Δ%) and contributions to change from land-cover allocation (Δ%A) and land-use efficiency (Δ%E), for land-cover area and agricultural ecosystem pressure indicators.



SI Table 7. Index-transformed mean per-hectare indicator values for ecosystem service and pressure indicators, calculated at the land-cover class level. Transformations were based on absolute minimum and maximum values for 2002 and 2018 for each indicator. Values closer to 0 represent non-desirable outcomes, whereas values closer to 1 represent desirable outcomes.
	 
	2002
	2018

	Land-Cover Class
	Water
	Erosion
	Pesticide
	Profit
	Calorie
	AnnualC
	Water
	Erosion
	Pesticide
	Profit
	Calorie
	AnnualC

	Alfalfa
	0.16
	0.94
	0.97
	0.14
	0.14
	0.25
	0.34
	0.94
	0.96
	0.15
	0.12
	0.25

	Almond
	0.25
	0.81
	0.93
	0.22
	0.35
	1.00
	0.23
	0.82
	0.92
	0.26
	0.20
	1.00

	Apple
	0.10
	0.90
	0.82
	0.49
	0.41
	0.45
	0.79
	0.15
	0.97
	0.17
	0.23
	0.45

	Carrot
	0.54
	0.89
	0.87
	0.54
	0.32
	0.15
	0.58
	0.82
	0.79
	0.45
	0.19
	0.15

	Citrus
	0.31
	0.57
	0.88
	0.46
	0.38
	0.21
	0.41
	0.25
	0.87
	1.00
	0.22
	0.21

	Cotton
	0.54
	0.77
	0.96
	0.17
	0.10
	0.25
	0.51
	0.83
	0.98
	0.20
	0.10
	0.25

	Garlic
	0.58
	0.84
	0.97
	0.29
	0.44
	0.28
	0.64
	0.72
	0.87
	0.57
	0.24
	0.28

	Grape
	0.53
	0.69
	0.70
	0.33
	0.35
	0.29
	0.46
	0.57
	0.73
	0.56
	0.20
	0.29

	Onion
	0.57
	0.92
	0.88
	0.31
	0.48
	0.15
	0.62
	0.81
	0.86
	0.31
	0.26
	0.15

	Peach
	0.55
	1.00
	0.84
	0.59
	0.24
	0.44
	0.46
	0.81
	0.10
	0.35
	0.16
	0.44

	Pistachios
	0.60
	0.65
	0.87
	0.26
	0.50
	0.21
	0.62
	0.68
	0.94
	0.38
	0.26
	0.21

	Potato
	0.52
	0.80
	0.84
	0.33
	0.82
	0.15
	0.60
	0.73
	0.84
	0.31
	0.40
	0.15

	Tomato
	0.51
	0.97
	0.92
	0.22
	0.22
	0.15
	0.61
	0.91
	1.00
	0.40
	0.15
	0.15

	Wheat
	0.52
	0.88
	0.99
	0.12
	0.41
	0.15
	0.46
	0.84
	0.95
	0.12
	0.23
	0.15

	Other field crops
	0.48
	0.90
	0.82
	0.18
	1.00
	0.15
	0.53
	0.85
	0.94
	0.37
	0.47
	0.15

	Other trees
	0.51
	0.81
	0.79
	0.34
	0.39
	0.21
	0.60
	0.57
	0.93
	0.49
	0.22
	0.21

	Pasture/Forage
	1.00
	0.79
	0.93
	0.10
	0.22
	0.20
	0.94
	0.97
	0.95
	0.10
	0.15
	0.20

	Fallow
	0.81
	0.61
	0.91
	0.10
	0.00
	0.10
	0.82
	0.10
	0.87
	0.10
	0.10
	0.10



image1.png
Yields (tonnes)

Calories (billion keal)

Profits (million 2018 USD)

Annual C sequestration (Mg C)

Land Use 2002 2018 %A %AE %AA| 2002 2018 %A %AE %AA| 2002 2018 %A %AE %AA 2002 2018 %A  %AE  %AA
Alfalfa 123236 61922 50% 1% 107%| 1,902 (1%) 956 (0%) 50% 7% 107%| 90 (3%) 63 (1%) -29% -119% 219% | 13,778 (6%) 6626 (2%)  52% 0% _ 100%
Aimond 20,726 47,308 128% 17% 83% | 13,868 (9%) 31654 (16%) 128% 17% 83% | 362 (10%) 1028 (16%) 184% 34% 66% | 100,148 (42%) 199,641 (62%) 99% 0%  100%
Apple 9,502 267 -97% 46% 54% | 550 (0%) 15 (0%) -97% 46% 54% | 39 (1%) 1 (0%) -98% 48% 52% | 1.227 (1%) 160 (0%)  -87% 0%  100%
Carrot 109,775 121580 11% 221% -121%| 4,961 (3%) 5495 (3%) 11% 221% -121%| 575 (16%) 258 (4%) -31% 66% 34% | 2392 (1%) 2115 (1%)  -12% 0%  100%
Citrus 146,002 161,694 11% -74% 174%| 7,886 (5%) 8734 (4%) 11% -74% 174%| 565 (16%) 1,716 (27%) 204% 83% 17% | 6344 (3%) 7574 (2%)  19% 0%  100%
Cotton 7,895,326 1,365,213 -83% -3% 103% 0 (0%) 0 (0%) 0% 286 (8%) T2 (1%) -T5% -41% 141% | 23,759 (10%) 3,937 (1%) -83% 0%  100%
Garlic 6760 8332 23% 132% -32%| 1,110 (1%) 1,369 (1%) 23% 132% -32%| 35 (1%) 83 (1%) 135% 108% -8% | 1,147 (0%) 1074 (0%) 6% 0%  100%
Grape 145005 208377 44% 86% 14% | 12,574 (8%) 18,069 (9%) 44% 86% 14% | 639 (18%) 1,364 (22%) 113% 93% 7% 18310 (8%) 19,240 (6%) 5% 0%  100%
Onion 46,202 33494  28% -129% 112%| 2041 (1%) 1477 (1%) -28% -12% 112%| 63 (2%) 44 (1%) -30% 0% 100% | 566  (0%) 394 (0%) -30% 0%  100%
Peach 4368 1806 -59% -50% 150%| 188 (0%) 78 (0%) -59% -50% 150%| 36 (1%) 4 (0%) -86% 37% 63% | 863  (0%) 244 (0%) T2% 0%  100%
Pistachios 15,266 41,878 174% 4% 96% | 9777 (6%) 26,820 (13%) 174% 4% 96% | 221 (6%) 1,022 (16%) 363% 38% 62% | 5602 (2%) 14,820 (5%) 165% 0%  100%
Potato 113,378 107,558 5% -01% 191%| 11623 (8%) 11,026 (6%) -5% -91% 191%| 209 (6%) 170 (3%) -19% 52% 48% | 1692 (1%) 1531 (0%)  -10% 0%  100%
Tomato 52,229 80,526 54% 310% -210%| 1.036 (1%) 1,598 (1%) 54% 310% -210%| 58 (2%) 70 (1%) 22% 540% -440%| 909  (0%) 427 (0%)  -53% 0%  100%
Wheat 39,302 35291 -10% 102% -2% | 11,871 (8%) 10659 (5%) -10% 102% 2% | 33 (1%) 32 (1%) -1% 119% -19% | 4,065 (2%) 4076 (1%) 0% 0%  100%
Other field crops | 410,365 450,799  10% -156% 256%| 42,295 (27%) 34,387 (17%) -19% 219% -119%| 254 (7%) 290 (5%) 311% 82% 18% | 4940 (2%) 6278 (2%)  27% 0%  100%
Other trees 11,120 41,804 276% 91% 9% | 2,184 (1%) 18338 (9%) 740% 94% 6% | 109 (3%) 93 (1%) 75% 81% 19% | 1732 (1%) 1919 (1%)  11% 0%  100%
Pasture/Forage  [1,974,140 1,876,884 5% 250% -150%| 30,466 (20%) 28,965 (15%) -5% 250% -150%| -49 ~(1%) 4 (0%) -108% 103% -3% | 48,703 (21%) 52,533 (16%) 8% 0%  100%
Fallow
Total 154,331 199,639  20% 3,525 6,313 108% 236,178 322,598 7% 3% 0%





image2.png
Area (ha) Actual Evapotranspiration (ha-m) Soil loss (tonnes) Pesticide application (kg)
Land Use 2002 2018 %A 2002 2018 %Aobs %AE %AA 2002 2018 %A %AE  %AA 2002 2018 %Aobs %AE %AA
Alfalfa 41,751 (6%) 20080 (3%)  52% | 34,59 (13%) 13,379 (5%) 61%  24% 76% | 5765 (2%) 2,835 (1%) 51% 103% 3% | 138202 (3%) 77,045 (2%)  44% 26% 126%
Almond 49,02 (7%) 97,863 (14%)  99% 36,962 (14%) 75558 (28%)  104% 4%  96% | 16,630 (6%) 31358 (10%) 89% 109% 9% [251,857 (6%) 532,544 (13%) 111% 8%  92%
Apple 1534 (0%) 200 (0%  -87% 1,361 (1%) 50 (0%) 6%  42%  58% 325 (0%) 267 (0%) -18% 1765% -1665% | 14,907 (0%) 695 (0%  95% 38% 62%
Carrot 19,934 (3%) 17,625 (3%)  -12% 9580 (4%)  7.937 (3%) AT%  35% 65% | 4299 (2%) 5642 (2%) 31% -46%  146% | 149,250 (4%) 192,192 (5%)  29%  149% -49%
Citrus 24,308 (3%) 20129 (4%)  19% 16,889 (7%) 17,668 (7%) 5% -204% 304% | 17,208 (6%) 34433 (11%) 99% 26%  74% | 169,487 (4%) 218,131 (5%)  29%  30% 70%
Cotton 60,879 (10%) 11,579 (2%)  -83% | 33992 (13%) 5903 (2%) 83% 3% 103% | 27,745 (10%) 3,542 (1%) -87% 85%  15% | 268,028 (6%) 34627 (1%)  87% 15% 85%
Garlic 2,868 (0%) 2686 (0%) 6% 1283 (1%) 1039 (0%) 9% 69%  31% 858 (0%) 1294 (0%) 51% -16%  116% | 9,387 (0%) 20,728 (1%)  121% 109% -9%
Grape 43,505 (6%) 45810 (7%) 5% 21548 (8%) 25550 (9%) 19%  71% 29% | 22,867 (8%) 32197 (11%) 41% 15%  85% | 647,953 (15%) 625981 (16%) 3%  244% -144%
Onion 4715 (1%) 3281 (0%)  -30% 2150 (1%) 1,356 (1%) 3% 21%  79% 821 (0%) 1,118 (0%) 36% -124%  224% | 34,171 (1%) 26,011 (1%)  -24% -33% 133%
Peach 1135 (0%) 321 (0%)  -12% 541 (0%) 178 (0%) 7%  -16% 116% 62 (0% 109 (0%) 77% -338%  438% | 10056 (0%) 12907 (0%)  28%  799% -699%
Pistachios 21546 (3%) 57,035 (8%)  165% 9138 (4%) 23478 (9%) 157% 3% 103% | 12,623 (5%) 30,887 (10%) 145% 110%  -10% | 158,575 (4%) 256,170 (6%)  62% -115% 215%
Potato 14,102 (2%) 12,755 (2%)  -10% 7073 (3%) 5457 (2%) 23%  61% 39% | 4926 (2%) 5937 (2%) 21% -54%  154% | 124,079 (3%) 114,869 (3%) 7%  -30% 130%
Tomato 7575 (1%) 3557  (1%)  -53% 3,863 (2%) 1,480 (1%) 62%  22% 78% 729 (0%) 682 (0%) 6% 1221% -1121% | 40,815 (1%) 7,84 (0%)  -82% 56%  44%
Wheat 33,878 (5%) 33,967  (5%) 0% 16,874 (7%) 18910 (7%) 12%  98% 2% 7744 (3%) 9987 (3%) 29% 1% 99% | 76,262 (2%) 134,302 (3%)  76% 100% 0%
Other field crops| 41,170 (6%) 52318 (7%)  27% 22006 (9%) 25806 (10%) 18%  -49% 149% | 8438 (3%) 14,387 (5%) 70% 45%  55% | 393756 (9%) 246,149 (6%)  -37% 154% -54%
Other trees 6661  (1%) 7380 (1%) 1% 3424 (1%) 3147 (1%) 8% 220% -122% | 2309 (1%) 5144 (2%) 123% 13%  87% | 73614 (2%) 37,887 (1%)  -49% 116% -16%
Pasture/Forage | 221,379 (32%) 238,785 (34%) 8% 13,400 (5%) 26643 (10%)  99%  89% 11% | 83047 (30%) 25367 (8%) -69% 7%  107% [1,004,428(25%) 942,125 (23%) -11% 162% -62%
Fallow 93,893 (13%) 70,248 (10%) -25% | 21750 (8%) 15812 (6%) 27%  94% 76% | 60,874 (22%) 99,165 (33%) 63% -64%  164% | 566,547 (14%) 542,487 (13%) 4%  _o6% 126%
Total 699,107 704,618 1% 256,438 269,422 5% 277,359 304,351 10% 4,191,463 4,022,035 4%




