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Outline
• Background

– Why monitor and assess agriculture during disasters?
– Recent disasters impacting agriculture

• Geospatial Data
– Copernicus Sentinel-1 Synthetic Aperture Radar (SAR)
– NASA MODIS optical imagery
– Fire location data 
– NASS Cropland Data Layer (CDL)

• Process Flow
• Deliverables
• Summary
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Disaster monitoring and assessment of agriculture are important for food
security, disaster assistance, crop insurance, agricultural statistics and
decision support.

NASS’s mission is to provide timely, accurate and useful statistics in service to
U.S. agriculture.

Freely available satellite imagery and geospatial techniques are currently
used to monitor and assess cropland and pasture in near real-time during
disaster events.
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Geospatial Data

Synthetic Aperture Radar, Optical Imagery, 
Fire Location Data and the Cropland Data Layer 



Why Use Radar?
Radar Can Penetrate Through Clouds

7

MODIS Terra – Optical
August 29, 2017

Copernicus Sentinel-1 Synthetic Aperture Radar
August 29, 2017

Texas
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Copernicus Sentinel-1 Synthetic Aperture Radar
Flooding near Houston, Texas
(Harris and Liberty Counties)

August 29, 2017 
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Website: https://sentinels.copernicus.eu/web/sentinel/home

Launch
• Sentinel-1A: April 3, 2014
• Sentinel-1B: April 25, 2016

Revisit time: Six days (at the equator) 
with two-satellite constellation

https://sentinels.copernicus.eu/web/sentinel/home


NASA MODIS Optical Data

Wasco
Sherman

Wasco
Sherman

Before Fire: July 17, 2018 After Fire: July 24, 2018
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Daily MODIS Image Server: http://modis.arcgis.com/arcgis/rest/services/MODIS/ImageServer

http://modis.arcgis.com/arcgis/rest/services/MODIS/ImageServer


Geospatial Fire Data 10

USDA Forest Service Continental Active Fire Detection Points
https://fsapps.nwcg.gov/afm/gisdata.php

Cal Fire Perimeter Polygons
http://www.fire.ca.gov/general/firemaps

https://fsapps.nwcg.gov/afm/gisdata.php
http://www.fire.ca.gov/general/firemaps


CropScape:  https://nassgeodata.gmu.edu/CropScape/

NASS Cropland Data Layer (CDL) 11

• Annually released, geo-referenced, 30 
meter, crop-specific land cover data set

• Produced with optical imagery, from 
multiple satellites, acquired across the 
summer growing season

• Multiple versions produced during the 
growing season to obtain independent 
acreage estimates 

• National scale since 2008

• The 2018 CDL was released to the 
public on February 15, 2019

https://nassgeodata.gmu.edu/CropScape/


CropScape:  https://nassgeodata.gmu.edu/CropScape/
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https://nassgeodata.gmu.edu/CropScape/
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Deliverables

Maps, Tables, Reports, Geospatial Data
and Disaster Analysis Website



Hurricane Wind Swath Maps

NOAA Hurricane GIS Data:
https://www.nhc.noaa.gov/gis/
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https://www.nhc.noaa.gov/gis/


Crop Inundation Raster Layers

Copernicus
Sentinel-1A 

Synthetic Aperture 
Radar (SAR)

08/22/2017 (Pre-flood) 09/03/2017 (Post-flood)

Inundation Layer

Hurricane Harvey
Calhoun County, Texas

16



Crop Type Percent 
Inundated

Corn 14.54%
Cotton 14.53%
Fallow/Idle Cropland 9.47%
Oats 10.39%
Rice 7.43%
Sorghum 25.72%
Winter Wheat 11.45%
Total Cropland 10.16%
Pasture/Hay 3.68%

Total Area Analyzed
Total: 62,517,290 acres
Cropland: 7,061,403 acres
Pasture/Hay: 9,448,350 acres

Inundation Analysis and Maps 17


study area scenes





				Sentinel-1A Imagery		Pre-Flood		Post-Flood

				Hurricane Harvey
August 25 – 31, 2017		July 31, 2017
August 5, 2017
August 19, 2017
August 22, 2017		August 29, 2017
August 31, 2017
September 3, 2017
September 5, 2017

				Hurricane Irma
September 9 – 11, 2017		August 3, 2017
August 29, 2017
September 1, 2017
September 3, 2017		September 10, 2017
September 13, 2017
September 14, 2017
September 15, 2017









matrix unions

												pixels to m2		*30				m2 to acres		*0.000247105				acres to hectares		*0.404686

		Harvey						10		11



		Number		Crop Type		Total (pixels)		Non-Inundated (pixels)		Inundated (pixels)		Total (m2)		Non-Inundated (m2)		Inundated (m2)		Total (acres)		Non-Inundated (acres)		Inundated (acres)		Total (hectares)		Non-Inundated (hectares)		Inundated (hectares)		Percent Inundated

		1		Corn		4,715,256		4,029,585		685,671		4,243,730,400		3,626,626,500		617,103,900		1,048,647.00		896,157.54		152,489.46		424,372.76		362,662.41		61,710.35		14.54%		percent of corn that is inundated

		2		Cotton		4,249,136		3,631,942		617,194		3,824,222,400		3,268,747,800		555,474,600		944,984.48		807,723.93		137,260.55		382,421.99		326,874.56		55,547.42		14.53%

		3		Rice		2,978,379		2,757,017		221,362		2,680,541,100		2,481,315,300		199,225,800		662,375.11		613,145.42		49,229.69		268,053.93		248,131.37		19,922.57		7.43%

		4		Sorghum		2,794,519		2,075,773		718,746		2,515,067,100		1,868,195,700		646,871,400		621,485.66		461,640.50		159,845.16		251,506.54		186,819.45		64,687.10		25.72%

		from post flood layer		Pasture/Hay		42,484,637		40,920,600		1,564,037		38,236,173,300		36,828,540,000		1,407,633,300		9,448,349.60		9,100,516.38		347,833.23		3,823,614.81		3,682,851.57		140,763.24		3.68%		percent of pasture hay that is inundated

		61		fallow		4,926,096		4459819		466277		4,433,486,400		4,013,837,100		419,649,300		1,095,536.66		991,839.22		103,697.44		443,348.35		401,383.45		41,964.90		9.47%

		45		sugarcane		2,102,801		2095749		7052		1,892,520,900		1,886,174,100		6,346,800		467,651.38		466,083.05		1,568.33		189,251.97		188,617.29		634.68		0.34%

		28		oats		565,173		506478		58695		508,655,700		455,830,200		52,825,500		125,691.37		112,637.92		13,053.45		50,865.54		45,582.99		5,282.55		10.39%

		24		winterwheat		414,606		367145		47461		373,145,400		330,430,500		42,714,900		92,206.09		81,651.03		10,555.07		37,314.52		33,043.03		4,271.49		11.45%

		59		sod seed gras		166,314		140926		25388		149,682,600		126,833,400		22,849,200		36,987.32		31,341.17		5,646.15		14,968.25		12,683.33		2,284.92		15.27%

		74		pecans		127,212		126685		527		114,490,800		114,016,500		474,300		28,291.25		28,174.05		117.20		11,449.07		11,401.64		47.43		0.41%

		23		spring wheat		131,594		113168		18426		118,434,600		101,851,200		16,583,400		29,265.78		25,167.94		4,097.84		11,843.45		10,185.11		1,658.34		14.00%





		1		water		13,818,905						12,437,014,500		- 0		- 0		3,073,248.47		- 0		- 0		1,243,700.63		- 0		- 0		0.00%

		2		other		193,054,633						173,749,169,700		- 0		- 0		42,934,288.58		- 0		- 0		17,374,905.51		- 0		- 0		0.00%



		10 and 11		ALL CROPLAND		31,751,698		28,525,981		3,225,717		28,576,528,200		25,673,382,900		2,903,145,300		7,061,403.00		6,344,021.28		717,381.72		2,857,650.93		2,567,336.60		290,314.34		10.16%		percent of cropland that is inundated

		20 and 21		ALL PASTURE HAY		42,484,637		40,920,600		1,564,037		38,236,173,300		36,828,540,000		1,407,633,300		9,448,349.60		9,100,516.38		347,833.23		3,823,614.81		3,682,851.57		140,763.24		3.68%		percent of pasture hay that is inundated







				ALL LAND		281,109,873						252,998,885,700		- 0		- 0		62,517,289.65		- 0		- 0		25,299,871.88		- 0		- 0		0.00%





		Irma						10		11



		Number		Crop Type		Total (pixels)		Non-Inundated (pixels)		Inundated (pixels)		Total (m2)		Non-Inundated (m2)		Inundated (m2)		Total (acres)		Non-Inundated (acres)		Inundated (acres)		Total (hectares)		Non-Inundated (hectares)		Inundated (hectares)		Percent Inundated		NASS 2017 Estimate

		212		Oranges		3,499,216		3438844		60372		3,149,294,400		3,094,959,600		54,334,800		778,206.39		764,779.99		13,426.40		314,929.23		309,495.76		5,433.48		1.73%

		45		Sugarcane		2,355,914		2311390		44524		2,120,322,600		2,080,251,000		40,071,600		523,942.32		514,040.42		9,901.89		212,032.12		208,024.96		4,007.16		1.89%		412,700

		from post flood layer		Pasture/Hay		13,480,233		12,643,386		836,847		12,132,209,700		11,379,047,400		753,162,300		2,997,929.68		2,811,819.51		186,110.17		1,213,220.17		1,137,903.99		75,316.18		6.21%

		10		Peanuts		948,468		919089		29379		853,621,200		827,180,100		26,441,100		210,934.07		204,400.34		6,533.73		85,362.06		82,717.96		2,644.11		3.10%		195,000

		61		fallow		931,774		831746		100028		838,596,600		748,571,400		90,025,200		207,221.41		184,975.74		22,245.68		83,859.60		74,857.09		9,002.51		10.74%

		2		cotton		561,073		555114		5959		504,965,700		499,602,600		5,363,100		124,779.55		123,454.30		1,325.25		50,496.54		49,960.23		536.31		1.06%		99,000

		72		citrus		322,234		307820		14414		290,010,600		277,038,000		12,972,600		71,663.07		68,457.47		3,205.59		29,001.04		27,703.78		1,297.26		4.47%

		1		corn		295,528		264516		31012		265,975,200		238,064,400		27,910,800		65,723.80		58,826.90		6,896.90		26,597.50		23,806.42		2,791.08		10.49%		75,000

		71		other tree crops		186,023		170638		15385		167,420,700		153,574,200		13,846,500		41,370.49		37,948.95		3,421.54		16,742.06		15,357.41		1,384.65		8.27%

		oranges + citrus		All Citrus		3821450		3746664		74786		3439305000		3371997600		67307400		849869		833237		16632		343,930.27		337,199.54		6,730.74		1.96%		410,700





		1		water		11,814,236						10,632,812,400		- 0		- 0		2,627,421.11		- 0		- 0		1,063,280.54		- 0		- 0		0.00%

		2		other		124,968,330						112,471,497,000		- 0		- 0		27,792,269.27		- 0		- 0		11,247,142.28		- 0		- 0		0.00%



		10 and 11		ALL CROPLAND		12,275,126		11,763,122		512,004		11,047,613,400		10,586,809,800		460,803,600		2,729,920.51		2,616,053.64		113,866.87		1,104,760.61		1,058,680.28		46,080.33		4.17%		percent of cropland that is inundated

		20 and 21		ALL PASTURE HAY		13,480,233		12,643,386		836,847		12,132,209,700		11,379,047,400		753,162,300		2,997,929.68		2,811,819.51		186,110.17		1,213,220.17		1,137,903.99		75,316.18		6.21%		percent of pasture hay that is inundated







				ALL LAND		162,537,925						146,284,132,500		- 0		- 0		36,147,540.56		- 0		- 0		14,628,403.60		- 0		- 0		0.00%





matrix unions (2)

																		Corn









				Crop Type		Total Area
(acres)		Non-Inundated
(acres)		Inundated
(acres)		Percent
Inundated

				Corn		1,048,647.00		896,157.54		152,489.46		14.54%

				Cotton		944,984.48		807,723.93		137,260.55		14.53%

				Rice		662,375.11		613,145.42		49,229.69		7.43%

				Sorghum		621,485.66		461,640.50		159,845.16		25.72%

				Oats		125,691.37		112,637.92		13,053.45		10.39%

				Winter Wheat		92,206.09		81,651.03		10,555.07		11.45%

				Fallow/Idle Cropland		1,095,536.66		991,839.22		103,697.44		9.47%

				Pasture/Hay		9,448,349.60		9,100,516.38		347,833.23		3.68%





				Crop Type		Total Area defined by Official NASS Estimates
(acres)		Percent
Inundated		Non-Inundated
(acres)		Inundated
(acres)

				Citrus Totals (Oranges & Other Citrus)		410,700		1.73%		403,614.19		7,085.81

				Sugarcane		412,700		1.89%		404,900.46		7,799.54

				Peanuts		195,000		3.10%		188,959.83		6,040.17

				Cotton		99,000		1.06%		97,948.55		1,051.45

				Corn		75,000		10.49%		67,129.68		7,870.32





				Crop Type		Total Area
(acres)		Non-Inundated
(acres)		Inundated
(acres)		Percent
Inundated

				Pasture/Hay		2,997,929.68		2,811,819.51		186,110.17		6.21%









				Crop Type		Total Area
(acres)		Non-Inundated
(acres)		Inundated
(acres)		Percent
Inundated

				Corn		1,048,647		896,158		152,489		14.54%

				Cotton		944,984		807,724		137,261		14.53%

				Rice		662,375		613,145		49,230		7.43%

				Sorghum		621,486		461,640		159,845		25.72%

				Oats		125,691		112,638		13,053		10.39%

				Winter Wheat		92,206		81,651		10,555		11.45%

				Fallow/Idle Cropland		1,095,537		991,839		103,697		9.47%

				Pasture/Hay		9,448,350		9,100,516		347,833		3.68%





				Crop Type		Total Area defined by Official NASS Estimates
(acres)		Percent
Inundated		Non-Inundated
(acres)		Inundated
(acres)

				Citrus Totals (Oranges & Other Citrus)		410,700		1.73%		403,614		7,086

				Sugarcane		412,700		1.89%		404,900		7,800

				Peanuts		195,000		3.10%		188,960		6,040

				Cotton		99,000		1.06%		97,949		1,051

				Corn		75,000		10.49%		67,130		7,870





				Crop Type		Total Area
(acres)		Non-Inundated
(acres)		Inundated
(acres)		Percent
Inundated

				Pasture/Hay		2,997,930		2,811,820		186,110		6.21%







irma_accuracy

		Total		101		102		Total		Percent Correct

		0829		2,749,749		1,644		2,751,393		99.94%

		0910		3,203,972		30,246		3,234,218		99.06%

		0903		144,055		5		144,060		100.00%

		0915		115,497		8		115,505		99.99%

		0803		130,813		- 0		130,813		100.00%

		0914		176,214		657		176,871		99.63%

		0901		33,079		3		33,082		99.99%

		0913		33,717		13		33,730		99.96%





Sheet2

				Crop Type		Total (hectares)		Inundated (hectares)		Percent Inundated

				Corn		424,373		61,710		14.54%

				Cotton		382,422		55,547		14.53%

				Fallow/Idle Cropland		443,348		41,965		9.47%

				Oats		50,866		5,283		10.39%

				Rice		268,054		19,923		7.43%

				Sorghum		251,507		64,687		25.72%

				Winter Wheat		37,315		4,271		11.45%

				Total Cropland		2,857,651		290,314		10.16%

				Pasture/Hay		3,823,615		140,763		3.68%

				Crop Type		Percent Inundated				Percent Inundated

				Corn		14.54%				14.54%

				Cotton		14.53%				14.53%

				Fallow/Idle Cropland		9.47%				9.47%

				Oats		10.39%				10.39%

				Rice		7.43%				7.43%

				Sorghum		25.72%				25.72%

				Winter Wheat		11.45%				11.45%

				Total Cropland		10.16%				10.16%

				Pasture/Hay		3.68%				3.68%
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Disaster Analysis Website

Sherman

Wasco

Sherman

Website: https://www.nass.usda.gov/Research_and_Science/Disaster-Analysis/index.php

Files Available for Download
• Maps
• Assessment reports
• Geospatial data
• Metadata
• Methodology paper
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https://www.nass.usda.gov/Research_and_Science/Disaster-Analysis/index.php


Summary

• NASS monitors agricultural disasters in near real-time and provides
quantitative assessments using satellite data and geospatial analysis to
support crop estimation and emergency response.

• This capacity is possible due to free satellite imagery and geospatial data,
which are posted with short latency, and geospatial analysis.

• Disaster maps, reports, and geospatial data are delivered to stake holders
within NASS, at the department level, and to the USDA Emergency
Operations Division.

• Data are made available to the general public on the NASS Disaster Analysis
website.
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Claire G. Boryan, PhD
USDA National Agricultural Statistics Service

Claire.Boryan@nass.usda.gov

Disaster Analysis Website:
https://www.nass.usda.gov/Research_and_Science/Disaster-Analysis/index.php

Photo Courtesy: Dorothy Edwards, Naples (Fla.) Daily News
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