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How can US agriculture be intensified in a sustainable fashion?
1) What factors drive agricultural productivity and its environmental impacts?
2) What are the tradeoffs between production and ecosystem services?
3) What are the barriers to sustainable intensification?
4) How do we better target our use of resources?
5) What management strategies are needed for agriculture to be resilient to 

extreme events? 
6) What scientific measurements are needed for decision making?

LTAR investigates sustainable intensification of agriculture by comparing outcomes under 
Business as Usual and Aspirational management of Croplands, Rangelands, and Pasturelands 
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LTAR’s research is based on 
Field Experimentation and Monitoring, Modeling, Database systems and Remote Sensing

Long-Term Agro-ecosystem Research (LTAR) network
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USDA-ARS LTAR Network Overview

• Total 18 sites

• Data Records: 12 (Pullman, WA) 
to 100 years (Las Cruces, NM and 
Mandan, ND)

• Area Covered (km2):  0.57 
(Pullman, WA) to 6,200 (Ames, 
IA)

• NEON Domains: 11 out of 17 (in 
lower 48 states)

• Major Drainage Basins: 12 out of 
18 (in lower 48 states)

• Farm Resource Regions:  8 0ut of 
9 (in lower 48 states)



LTAR Sites in Farm Regions
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LTAR Web Site: https://ltar.nal.usda.gov/



Central Plains Experimental Range (CPER) LTAR Site



Terra MODIS 250m (8/9/13) Landsat 8 OLI 30m (8/9/13)

Spatial and Temporal Requirement



Spatial and Temporal Adaptive Reflectance Fusion Model  
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https://www.ars.usda.gov/research/software/download/?softwareid=432



Proposed Daily 30m Vegetation Index 
Data Cubes for the USDA LTAR Sites

• Product Description: 
Provides the daily NDVI and EVI/EVI2 at 30 m over the 
selected USDA-ARS LTAR sites

• Retrieval Strategy:
– Landsat/Sentinel-2 and MODIS/VIIRS surface reflectance

are fused to bridge gaps between Landsat observations
– Vegetation indices (NDVI, EVI2, NDWI and NDTI) are 

computed from the Landsat/S2 observations and the 
fused Landsat-MODIS surface reflectance 

– The smoothed and gap-filled NDVI and EVI2 are generated 
from the observed and the fused data at 30m

– Green-up and dormancy dates are extracted using the 
MODIS phenology curvature approach

• Product Layers:
– Original Landsat and S2 NDVI, EVI2, NDWI and NDTI
– Fused Landsat-MODIS NDVI, EVI2, NDWI and NDTI
– Smoothed and gap-filled NDVI and EVI2
– Crop green-up and dormancy dates
– Quality control layer

• Contacts:
– Feng Gao (USDA-ARS HRSL)

org. Landsat and S2

inc. data fusion results



Gap-filled and smoothed daily NDVI(30m) using original Landsat and the fused Landsat-MODIS data
Central Plains Experimental Range (CPER) LTAR site, 2013

Data Sources:

Landsat -8
125, 157,173,
221,237,269,
365

MODIS
Daily (250m)
16-day BRDF

Approach:
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ANHP: Aboveground Net Herbaceous ProductionChallenges: field measurement and standing dead



Summary
• LTAR provide a platform to study outcomes under different 

management of croplands, rangelands and pasturelands

• High spatial and temporal resolution data improve grass 
biomass estimation but standing dead grass  is a challenge

• Sentinel-2 (5-days revisit) can definitely bring additional values 
for rangeland and pasture monitoring at field scale


