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SUMMARY/ABSTRACT:  
 

This project serves as an opportunity to evaluate the usefulness for Oregon farmers of the latest 
agricultural remote sensing technology from NASA. It is relevant to Oregon’s agriculture and natural 
resources as it concerns the water use efficiency of wine grapes, one of the most valuable crops produced 
in Oregon. The benefits of this research will enhance the sustainability of Oregon’s agriculture through 
improved understanding and management of water resources – a core pillar of the Oregon Water Resources 
Department Strategic Plan for 2019-2024 (bit.ly/3krWmvS). The results of this research will be valuable in 
ground-truthing satellite-based remote sensing tools that could provide producers with early-season 
decision support for irrigation scheduling on a regional scale. 

Our long-term goal is to provide growers with early-season, actionable information regarding 
irrigation scheduling at the regional scale. The overall objective we have for this project is to ground truth 
ECOSTRESS satellite WUE estimates with established methods in plant physiology. It is our central hypothesis 
that whole-season vineyard WUE estimates from ECOSTRESS will be well correlated with on-the-ground 
measures of vineyard WUE using δ13C measured at harvest in both leaves and must. We further hypothesize 
that good correlations between partial-season ECOSTRESS vineyard WUE data will be adequately correlated 
to end-of-season vineyard WUE using δ13C. 
 
 

https://bit.ly/3krWmvS


OBJECTIVES: 
 
1. Identify 200 representative vineyard blocks in Southern Oregon based on most recent production 

data. Delineate a 70 x 70 m sampling “pixel” in each vineyard block. 
2. Collect leaf and fruit samples from each pixel near harvest, determine tissue δ13C and primary fruit 

chemistry.  
3. Collect and summarize WUE data from ECOSTRESS satellite for each pixel at various time points 

throughout the season. 
4. Correlate tissue δ13C to ECOSTRESS WUE. 
 
PROCEDURES:  
 

Site selection. Two hundred representative vineyard blocks in the Southern Oregon American 
Viticultural Area (AVA) will be selected for sampling. The AVA encompasses the Rogue/Applegate and 
Umpqua Valley sub-AVAs. Sites will be distributed based on most recent acreage statistics (by cultivar) for 
each sub-AVA. In each block, a 70 x 70 m sampling “pixel” will be delineated for tissue sampling. 

Field sample collection and chemical analyses. At or just prior to (< 2 weeks before) harvest, 
representative leaf and fruit samples will be collected from vines within each previously identified pixel. 
Leaf samples consisting of 100 leaves will be taken from mid-canopy positions on shoots (nodes 6-12) and 
brought back to the lab. Samples will be dried at 70C for three days (or until no change in dry weight is 
observed) and ground to pass through a 40-mesh sieve. Fruit samples will consist of 300 randomly selected 
berries within the pixel. Berries will be crushed and homogenized in sample bags, then juice decanted out 
and centrifuged. Juice aliquots (1.5 ml) and ground leaf samples will be sent to the OSU College of Earth, 
Ocean, and Atmospheric Sciences Stable Isotope Laboratory for δ13C analyses using standard techniques 
(bit.ly/38ClqOE).  

Remaining juice will be analyzed in Levin Lab for basic primary chemistry – total soluble solids (TSS), 
pH, and titratable acidity (TA). TSS of grape juice will be measured using a benchtop refractometer. Juice pH 
and TA will be measured using an auto-titrator with 27-sample carousel (T-50, Mettler-Toledo, USA). Pixel 
yield estimates will be taken from corresponding block yields obtained from collaborating growers post-
harvest. 
 ECOSTRESS data collection and processing. ECOSTRESS data will be obtained from each identified 
pixel for the entire 2021 growing season (15 April to harvest). We will focus on level 3 products of total 
evapotranspiration and plant transpiration (L3_ET_PT-JPL) as well the level 4 water use efficiency 
(L4_WUE) product. Data will be sub-setted using NASA’S AppEEARS toolset for each 70 x 70 m pixel 
corresponding to the leaf and fruit samples. Bundled QA/QC flags will be used to identify retrievals 
meeting NASA specified mission specific quality criteria.  
 Statistical analyses. Fruit chemistry, yield, and δ13C data will be summarized by region, soil texture 
class, and cultivar. A statistical analysis will be conducted to determine how effectively leaf and fruit δ13C 
can be predicted from ECOSTRESS WUE retrievals. This analysis will consist of building regression models 
to predict chemistry, yield and δ13C observations based on ECOSTRESS data. Linear mixed effects models 
will be constructed to account for both fixed and random effects within our sampling design. As a 
predictor, ECOSTRESS derived WUE values spanning multiple date ranges will be evaluated to find the 
period in the growing season that best end of season δ13C values. 
 Research challenges. We acknowledge that there are several challenges involved in this project. 
Broadly defined, they are logistical, analytical, and statistical. First, there are logistical difficulties associated 
with collecting such a large amount of tissue samples across a broad geographic region in a small window of 
time. Second, there are challenges that are related to data generation, processing, and overall management. 

https://bit.ly/38ClqOE


Finally, the discontinuity and narrowness of vineyard canopies over the land surface area (i.e., they are in 
narrow hedgerows), may dilute the WUE signal detected by the satellite. 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: 
 
Grape and leaf samples were successfully collected from 51 pixels distributed across seven 
distinct vineyard sites Southern Oregon from Jackson to Douglas counties. Sites (and sampling 
blocks) were selected to cover a range of wine grape cultivars but were heavily weighted to 
Pinot noir – Oregon’s most widely planted cultivar. Samples were collected just prior to harvest 
from 7 to 15 September. 
 
Fruit samples were processed and separated into subsamples for δ13C and basic chemistry 
analyses. Both analyses on juice are forthcoming. Leaf samples were also processed and δ13C 
analyses forthcoming. 
 
As noted in the proposed research challenges, the main limitations of sample collection were 
logistical, thus a significantly lower number of samples were collected than originally proposed. 
However, the samples were obtained across a broad range of vineyards with varying 
mesoclimates, soil types, degrees of water deficits, and irrigation management strategies. 
Therefore, it is likely that we will generate a broad range of δ13C and WUE data. 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
 
A broader more expansive project proposal was written to the Oregon Wine Board but was not 
funded. No additional funding was received. 
 
FUTURE FUNDING POSSIBILITIES:  
 
Future funding possibilities will likely be contingent on results. 


