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• Background:  Mapping of fallowed areas during drought identified 
as a research priority for NIDIS by CA Department of Water 
Resources (CDWR) 

 
• Information needed: Product similar to ‘idle lands’ class in USDA 

cropland data layer for California, but on a monthly basis during 
growing season(s) 

 
• Project objective:  Apply satellite data to provide information that 

will allow CDWR, CDFA and other stakeholders to identify extent of 
fallowed acreage due to water shortages relative to previous years 

 

Drought Impacts on Land Fallowing 



• Decisions supported:  
• State proclamations of emergency pursuant to the California 

Emergency Services Act and allocation of drought relief funding 
• State priorities for providing assistance with and processing of 

local water transfer requests 
 
• Limitations of previously available information:   

• USDA NASS Cropland data layer (CDL) considered confidential 
and market sensitive during the growing season 

• Fallowed acreage reports from other sources do not follow 
standard definitions or data collection methods  often generate 
conflicting estimates 

Drought Impacts on Land Fallowing 
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Map derived from 
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Satellite observations 
for ~200,000 fields 
obtained every 8 
days. 



Idle Acreage Summary 

• Data source:  NASA Ames Research Center / CSU Monterey Bay 
• Accuracy for the estimates from NASA is +/- 9.8%, based on comparisons 

with monthly field observations collected across the Central Valley from 
April-Sept, 2014. 

• Data provided for current year (2014), previous year (2013), and most recent 
year with average or above average precip during winter (2011) 

Central Valley, Total Idle Acreage 
 
Year 

Summer Idle  
(idle Jun 1 – Sept 30) 

Annual Idle  
(idle Jan 1 – Sept 30) 

2014 1,713,838 1,201,472 

2013 1,621,174 971,094 

2011 1,213,682 321,865 

2014 – 2011 (change) 500,156 879,607 



Central Valley Summer Acreage Summary (2014 vs 2011) 

* Data only available for southern Tehama County at this time.  Estimate for Tehama County will be revised.  



Central Valley Summer Idle Acreage by Crop Type (June 1 – Sept 30) 

Idle acreage by crop type for summer 2014, and the difference between 2014 and 
2011 summer idle acreage for the top 20 crop types by idle acreage.  Data for 
additional crops available.  Crop type for each field is based on 2013 data. 



Satellite Data 

Landsat (TM / ETM+ / OLI) 
30m / 0.25 acres 

Overpass every 8-16 days 

Terra / Aqua (MODIS)  
250m / 15.5 acre 
Daily overpass  



Credit:  ODIS 

Normalized Difference Vegetation Index 

Commonly used remote sensing index of vegetation condition 



Normalized Difference 
Vegetation Index 

(NDVI); 8-day 
composite from Landsat 

and MODIS 

2014-07-07 



May, 2014 

The Satellite View 

Hanford 



June, 2014 

The Satellite View 



July, 2014 

The Satellite View 

Hanford 



August, 2014 

The Satellite View 



September, 2014 

The Satellite View 

Hanford 
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Monthly global mosaic of Landsat data  

Annual global mosaic of Landsat data  
• Global processing of up to 18,000 scenes in 

less than 5 hours 
• Input and output data volumes = 1PB 
• 18 years of global Landsat science products 

with applications for ag, forestry, water mgmt, 
disaster mgmt, public health 

Data Processing on the NASA Earth Exchange (NEX) 
http://nex.nasa.gov 



Monthly Classification 
T1 = most recent, T5 = 32 days prior 

Low Veg Cover (LV) 

Mean-NDVIT1-T5 < 0.34   

Med Veg Cover (MV) High Veg Cover (HV) 

Mean-NDVIT1-T5  >= 0.6 Mean-NDVIT1-T5  >=0.34 && 
Mean-NDVIT1-T5 < 0.6  

EM 
IF Slope-NDVIT1-T5 >= 0.1 OR 
((T1-T4>=0.05) AND 
(T4<T3<T2<T1)    

RH 

ELSIF (T6 OR T7 OR…T13 
>0.75)  OR   
(>= 3 periods with NDVI > 
.67 since Jan 1) 

ELSIF (NDVI for all periods since 
Jan 1 <= 0.4) Idle 

ELSE UD 

C 

IF Slope-NDVIT1-T5 >= 0.05 OR 
((T1-T4>=0.1) AND 
(T4<T3<T2<T1)  OR NDVImax 
since Jan 1 > 0.75  

Idle 
ELSIF (Slope-NDVIT1-T5 <=  -0.05 
)  OR  ((T1-T5<=-.1) AND 
(T4>T3>T2>T1)) 

ELSE UD 

IF (T1 OR T2 OR T3 OR T4 
OR T5>.75) OR  
(3 of last 5 NDVI values >= > 
.67 ) OR 
(slope T5:T1>=.05) OR 
((T1-T5>=.1) AND 
(T4<T3<T2<T1)) OR NDVImax 
since Jan 1 > 0.75  

ELSIF (slope T5:T1<=-.05) 
OR ((T1-T5<=-.1) AND 
(T4>T3>T2>T1)) 
 

ELSE 

C 

Idle 

UD 

Additional algorithms 
for perennials, rice, 

alfalfa, pasture 

Decision Tree Algorithm Example 



Survey transects, from April-May and 
May-June 2012. ~1000 fields total. 
March – Sept, 2014, 670 fields surveyed monthly 

Field Survey Transects  
California Central Valley 



Early Season Algorithm Accuracy Assessment 

• Accuracy statistics derived from comparisons against field survey data 
collected in 2014 at 670 field sites 

 
• Statistics focus on crop/non-crop classification 
 
• Majority of discrepancies explained by issues with young perennials 

(vineyards, orchards) and transitional fields 

22 

2014 March April  May  June July Aug Sept. 
Crop Idle Crop Idle Crop Idle Crop Idle Crop Idle Crop Idle Cro

p 
Idle 

Producer’
s 
Accuracy 

90% 93% 92% 91% 96% 92% 98% 97% 96% 89% 97% 91
% 

97% 92% 

User’s 
Accuracy 

90% 94% 91% 90% 96% 91% 91% 85% 95% 86% 96% 89
% 

96% 89% 

Overall % 
Correct 

93% 91% 95% 93% 94% 95% 95% 



2015 Plans 
• Monthly mapping throughout 

2015, beginning in late March 
/ early April 

• Improvements for mapping of 
young perennials and partial 
fallowing 

• Scoping of transition options 
for sustained operations 
 



Summary 
• Collaborative, interagency effort 

between USGS, NASA, USDA, and 
CA DWR   responds to request from 
CA DWR 
 

• Successfully demonstrated capability 
for within season mapping of idle 
acreage (advanced delivery of 
information >10 months). 
 

• Monthly estimates generated by the 
project team for March – September, 
2014 and delivered to DWR within two 
weeks of end of month.   

 
• Overall accuracy has been approx. +/- 

10% or better in all months. 
 

• Mapping will continue in 2015   
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