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Tropical Cyclones in Florida

• Since 1850, Florida has

experienced 271 tropical

cyclones. All of Florida’s 

coastline has been 

impacted by at least one 

hurricane.

• Between 1980 and 2021,

Florida has experienced

60 tropical cyclones, 29

of them have overall

damages/costs that

reached or exceeded $1

billion.

Data Sources: https://www.ncdc.noaa.gov/billions/summary-stats/FL/1980-2021, https://coast.noaa.gov/hurricanes/#map=4/32/-80

$5B – 10B/Year

https://www.ncdc.noaa.gov/billions/summary-stats/FL/1980-2021
https://coast.noaa.gov/hurricanes/#map=4/32/-80


How Tropical Cyclones Impact Agriculture?

High 
Speed 
Wind

Heavy 
Rainfall Flooding

Crops

Livestock

Agricultural Infrastructure

Aquaculture

Forestry

More disasters, but dearth of information on damage 
and losses in agriculture (FAO, 2017).

• Lack of reliable agricultural data

• Lack of agriculture-specific methodology

• Lack of understanding of the economic 

consequences of tropical cyclones on agriculture



Direct Agricultural Loss Estimation
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Collect Baseline Data

Crops
● Distribution and Acreage

● Value Per Acre

● Seasonality

Livestock and Aquaculture
● Distribution and Acreage

● Value/Heads Per Acre

Agricultural Infrastructure
● Agricultural Buildings

● Irrigation Systems



Crop Distribution and Acreage

USDA Cropland Data Layer (CDL)

Limitations:

• Doesn’t monitor winter crops

• Limited crop varieties

• Only performs well for large, 

monoculture crop areas

• No livestock data
Source: https://nassgeodata.gmu.edu/CropScape/

Presenter Notes
Presentation Notes
The US’s most widely used geospatial cropland cover data is the Cropland Data Layer (CDL) developed by the USDA National Agricultural Statistics Service (NASS). Simultaneously, the Florida Department of Agriculture and Consumer Services (FDACS) has developed a geodatabase containing polygons of agricultural lands with crop type and acreage information. We compare both databases and their performance for identifying crops in Florida.Table lists some basic comparisons on the two datasets. The yellow colors show which dataset is better for different applications.

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


Crop Distribution and Acreage

FDACS Florida Statewide Agricultural Irrigation 
Demand Agricultural Lands Geodatabase 
(FSAID ALG)

Advantages:

• Cover all the crops through the year

• More detailed crop types

• Include livestock data

• More agriculture-related information

Limitation:

• Data latencySource: https://www.fdacs.gov/Agriculture-
Industry/Water/Agricultural-Water-Supply-Planning

Presenter Notes
Presentation Notes
The US’s most widely used geospatial cropland cover data is the Cropland Data Layer (CDL) developed by the USDA National Agricultural Statistics Service (NASS). Simultaneously, the Florida Department of Agriculture and Consumer Services (FDACS) has developed a geodatabase containing polygons of agricultural lands with crop type and acreage information. We compare both databases and their performance for identifying crops in Florida.Table lists some basic comparisons on the two datasets. The yellow colors show which dataset is better for different applications.

https://www.fdacs.gov/Agriculture-Industry/Water/Agricultural-Water-Supply-Planning


Compare CDL and FSAID ALG 

❖ Difference of total acreage

❖ Spatial similarity - Jaccard Index

Ranges from 0 (no similarity) to 1 (identical sets)

Index Crops

Difference of total acreage < 0.5

Sugarcane, Citrus, Avocados, Potatoes, 

Grass/Pasture, Dry Beans, Blueberries, 

Sorghum, Watermelon, Rye, Eggplants, 

Peanut, Cotton, Strawberries, Corn

Jaccard Index > 0.5 Sugarcane, Citrus

Crop Distribution and Acreage

Presenter Notes
Presentation Notes
 We select 36 crops listed in both the CDL and ALG and compare the similarity of two datasetsFirst, we measured the percent difference of the total acreage between two datasets for each crop There are many instances of double or multiple crop plantings in both the CDL and ALG data. We assumed that the acreage of multi-crop areas is evenly distributed over each crop planted. Then we evaluated their spatial similarity in crop cover identification to better illustrate these differences between CDL and ALG. Specifically, we use the Jaccard Index to highlight the divergence between crop types in these databases. The index is the ratio of the intersection area over the union area. It ranges from 0 (no similarity) to 1 (identical sets). 



• Good match only for large monoculture crop areas

• FSAID ALG covers more crops

• FSAID ALG has better performance for high-value specialty crops (blueberries, tomatoes, peppers, etc.)

Sugarcane Citrus Avocado

Blueberries Tomatoes Peppers

Presenter Notes
Presentation Notes
Maps show data spatial similarity. The dark green color means where CDL and ALG match. The dark brown color areas correspond to the presence of a crop in the ALG but not in the CDL. The orange color areas correspond to the presence of a crop in the CDL but not in the ALG. Below three maps show three high-value crops with low similarity. In conclusion, because the USDA derives the CDL data from satellite imagery from April to September, it does not monitor the winter crops in Florida, causing inaccurate estimations of crop footprints. That said, it performs well for large, monoculture crop areas, such as citrus and sugarcane in Florida, but poorly for other, high-value crops throughout the state. These results suggest that the CDL is unsuitable for agricultural disaster assessment or crop-related applications in Florida. The FSAID ALG developed by FDACS provides more detailed and accurate crop classifications and acreage data in Florida by integrating multiple Florida-specific datasets and refinement from stakeholder inputs, field staff reviews, and field verifications. This result is important because it strongly suggests that other states with winter crops, such as Texas or Arizona, may need to establish their own agricultural land-cover database to support local agricultural discussions and policymaking. 



USDA National Agricultural Statistics Service (NASS) Annual Estimates for Florida

❖ Value Per Acre = Price Received ($/unit) *  Yield (unit/acre)

❖ 2015 - 2019, 5-year average

Crop Value Per Acre



Resources

 UF/IFAS annual Vegetable 

Production Handbook of 

Florida

 FDACS – information on 

typical harvest periods for 

Florida crops

 USDA-NASS Usual 

Planting and Harvesting 

Dates for U.S. Field Crops

Crop Seasonality

Note: not all the results are shown here

Presenter Notes
Presentation Notes
The table only shows part of the whole table as an example. The whole table is too long to show here. 



Livestock and Aquaculture

Distribution and Acreage

❖ FSAID ALG layer (Livestock and Inland Aquaculture)

❖ FDACS Shellfish Harvesting Area and Aquaculture Leases Records (Marine Aquaculture)

*Marine aquaculture was retrieved in October 2021.



Livestock and Aquaculture
County-level Value Per Acre

❖ 2017 USDA Census of Agriculture

➢ County-level Inventory and Sales of Livestock and Aquaculture

Beef Cattle Equine Poultry

Dairy Bees

Presenter Notes
Presentation Notes
Unlike crops, the population density of animals varies significantly across regions and heavily depends on the size of operations. This variation can generate inaccuracies in the values of state-level average “value per acre” for animals.it is impossible to generate value per acre for each operation. Therefore, we calculated county-level “value per acre” for each animal group to investigate the variation among counties.  * The sales/operation of poultry is based on the sales of poultry totals, including eggs.  * The acreage of cattle includes grazing lands and cattle feeding operations in FSAID ALG. 



Agricultural Infrastructure
Agricultural Building

❖ Florida Building Footprint Geospatial Data from Oak Ridge National Laboratory

❖ FSAID Agricultural Lands Geodatabase

Building footprint

Agricultural lands

Agricultural 
Buildings

Presenter Notes
Presentation Notes
Assume the buildings located within FSAID agricultural areas are agricultural buildings and were associated with their respective commodity types 



Agricultural Infrastructure

Irrigation Systems

❖ FSAID Irrigation Lands Geodatabase

Irrigation System Acreage 

Gravity Systems 891,338

Micro Spray 500,308

Center Pivot / Lateral Move 230,790

Drip 151,997

Impact Sprinkler 31,190

Container Nursery 29,807

Traveling Gun 28,310



Case Study: Hurricane Elsa 2021

Data Sources: National Hurricane Center, National Weather Service

Presenter Notes
Presentation Notes
Most of these agricultural lands experienced 4-10 inches of rain, while a few localized areas in the Big Bend region (within Levy, Dixie, and Taylor counties) and Southwest Florida (within Pasco, Hardee, and Sarasota counties) experienced 8-day cumulative rainfall of 10-15 inches. 



Florida Agricultural Lands Affected by Hurricane Elsa



Agricultural Lands Affected

Crop Category Affected Acreage 

TS: 39 - 57mph TS: 58 - 73 mph 

Grazing Land 643,271 10,965 

Field Crops 183,598 2 

Hay 151,867 679 

Vegetables 71,740 -

Citrus 40,858 -

Livestock 31,259 19 

Fruit (non-citrus) 13,559 -

Greenhouse/Nursery 10,309 -

Sod 7,463 

Potatoese 3,702 -

Aquaculture 1,484 

Sum 1,234,593 11,680 

• Nearly all commodity groups 
present in Florida were affected

• Many crops were out of season

• Some crops were in the very last 
stages of harvest or had not yet 
been planted for the Fall season.

• Tropical fruits were in season,
but primarily located in
Southeast region of the 
peninsula.

• Surveys conducted by UF/IFAS 
Cooperative Extension reported
no significant losses or damages
for any commodity group.



Case Study: Freeze 2022

Minimum Air Temperature

• Hard Freeze: T <= 28F

• Freeze: 28F < T ≤ 32F

Data Sources: Federal Aviation Administration automated airport stations, Florida Automated Weather 
Network stations

Jan. 29

Jan. 30 Jan. 31

Presenter Notes
Presentation Notes
Rapid estimation of the production losses associated with this freeze event are complicated by several factors. Production losses will depend on the commodity, the growth stage of the commodity, the minimum temperature experienced, the duration of the freeze or hard freeze period, and the mitigation measures that were (or were not) implemented by producers ahead of the event. Considering the growth stages of each crop, citrus might experience losses due to fruit damages. Some winter vegetables and fruits might experience losses because they were almost mature or in harvest at the time of the freeze, such as strawberries, tomatoes, cucumber, peppers, broccoli, cauliflowers, etc.   I will update this with more detail on what might happen to specific crops and how, if at all, it might have been protected against.



Duration of Hard Freeze and Freeze

Freeze

Hard Freeze

Jan. 29 Jan. 30 Jan. 31

Presenter Notes
Presentation Notes
 Minimum air temperature zones for this period were interpolated from observed daily minimum air temperatures at 136 weather observation stations in Florida from January 29 to January 31 (Figure 1). The weather observation stations include Federal Aviation Administration (FAA) automated airport stations and Florida Automated Weather Network stations



Affected Agricultural Lands by Hard Freeze and Freeze



Agricultural Lands Affected

Citrus, some winter vegetables, and 
fruits were almost mature or in 
harvest, such as strawberries, 
tomatoes, cucumber, peppers, 
broccoli, cauliflowers, etc.

Crop Group
Affected Acreage

Hard Freeze Freeze Only
Grazing Land 1,070,495 1,738,998

Citrus 82,896 402,780

Field Crops 408,554 12,521

Hay 285,214 109,432

Sugarcane 102 246,333
Vegetables (Fresh 
Market) 42,258 117,631

Livestock 55,837 21,659

Greenhouse/Nursery 24,250 27,890

Sod 11,937 29,223

Potatoes 22,722 4,280

Fruit (Non-citrus) 5,340 19,094

Aquaculture 2,509 2,584



Conclusion
Baseline Data for Direct Agricultural Loss Estimation Caused by Hazard Events:

❖ Crop Production
● FSAID ALG vs USDA CDL ; Value Per Acre; Seasonality

❖ Livestock and Aquaculture
● Acreage; Value/Heads Per Acre

❖ Agricultural Infrastructure
● Agricultural Buildings; Irrigation Systems

Deficiencies of Existing Agricultural Data

❖ Uncertainty and bias with little information on data quality

❖ Inconsistent formats

❖ Data latency and incompleteness

❖ Data availability 

▪ Lack of data for some crops, livestock, and aquaculture; 

▪ Limited agricultural asset data
Value, building types, farm tools and equipment, livestock shelters, aquaculture equipment and hatcheries, fishing  

boats and equipment, etc. 

Presenter Notes
Presentation Notes
Summarize what we have done.Deficiencies of Existing Agricultural DataThere lack unified standards for agricultural data reporting and management. It still requires certain efforts to find, gather, and process data to be compatible. 



Future Developments
Baseline Data Collection and Maintenance
• Integrate more agriculture-related data

• Develop a data management system for data maintenance

• Future data updates

Agricultural Disaster Rapid Assessment System
• Improved data collection tools for loss/damage reporting
• Interactive web app for rapid Agricultural disaster assessment
• Continued efforts to cooperate/collaborate with state and federal agencies 

to limit “reporting fatigue” for producers 

Integrate the impacts of heavy rainfall and flooding from Tropical
Cyclones
• Estimate the loss associated with heavy rains or flooding from TCs 

• Investigate methods for estimating agricultural losses caused by other types

of hazard events, such as extreme precipitation events.



Thank You !
Christa Court

ccourt@ufl.edu

Xiaohui Qiao
xiaohui.qiao@ufl.edu

https://fred.ifas.ufl.edu/extension/economic-
impact-analysis-program/

https://fred.ifas.ufl.edu/extension/economic-
impact-analysis-program/disaster-impact-
analysis/

mailto:ccourt@ufl.edu
mailto:xiaohui.qiao@ufl.edu
https://fred.ifas.ufl.edu/extension/economic-impact-analysis-program/
https://fred.ifas.ufl.edu/extension/economic-impact-analysis-program/disaster-impact-analysis/
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