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Remote Sensing Monitoring of Tamarisk 

Condition and Beetle Presence

Roy E. Petrakis  -- USGS Western Geographic Science Center
Blanche Hooke -- San Carlos Tribe Forest Resources Program
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Sources: 
ÅLandsat 9 ï Landsat Science Landsat 9 Graphics - 

https://landsat.gsfc.nasa.gov/multimedia/graphics-library/landsat-9-graphics/
ÅEarth and Space Background ï Microsoft PowerPoint Stock Images



Riparian Vegetation Condition

Manuscript: Petrakis, R. E., Norman, L. M., Middleton, B. R. (2023). Riparian Vegetation Response 

amid Variable Climate Conditions: Informing Restoration Priorities for the Upper Gila River Watershed. 

Frontiers in Environmental Science. https://doi.org/10.3389/fenvs.2023.1179328

Standardized Precipitation Evapotranspiration Index (SPEI) ς 1985 through 2021

Figure 3 -- Showing the (a) 1-year Standardized Precipitation Evapotranspiration Index (SPEI) timeseriesé



Greater Presence of  Non-Native Tamarisk

Greater Presence ofNative 
Gallery ForestsRiparian 

Vegetation 
Greenness

Figure 5 -- Showing snapshots of average annual Normalized Difference Vegetation Index (NDVI)é

Manuscript: Petrakis, R. E., Norman, L. M., Middleton, B. R. (2023). Riparian Vegetation Response 

amid Variable Climate Conditions: Informing Restoration Priorities for the Upper Gila River Watershed. 

Frontiers in Environmental Science. https://doi.org/10.3389/fenvs.2023.1179328



Tamarisk Thrives and Dries

ÅInvasive, widespread, and dense 
ÅTamarisk has thrived with local 

conditions -- sediment, salinity, limited 
surface water

ÅTamarisk recovers quickly and robustly

ÅShows more stress than other species 
during more extreme drought 
conditions
ÅStressed tamarisk is highly fire prone 

and burns with high fire severity
RiversEdge West ï What is Tamarisk? 

https://riversedgewest.org/what-tamarisk  

Study: Petrakis, R. E., Norman, L. M., Middleton, B. R. (2023). Riparian Vegetation Response amid Variable Climate Conditions: Informing 

Restoration Priorities for the Upper Gila River Watershed. Frontiers in Environmental Science. https://doi.org/10.3389/fenvs.2023.1179328



Riparian Classification

1. To develop a replicable tamarisk-
based land cover classification 
approach
ÅUsing similar layers

ÅUsing accessible software

2. To map locations of tamarisk and 
other riparian vegetation types

Study: Norman, L. M., Moses, C., Petrakis, R. E., Middleton, B. R., Hooke, B., King, K. (2023). Mapping Riparian Vegetation Response to Climate 

Change on the San Carlos Apache Reservation and Upper Gila River Watershed to Inform Restoration Priorities: 1935 to Present ï Phase 2: 

Focus on Tamarisk Vegetation. Proposal for U.S. Geological Survey Southwest Climate Adaptation Science Center. Photo by Roy Petrakis ς April 2023



Phenology-Based Approach

Vegetation Metrics

A) Native Spring Green-Up
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Measurements
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B) Drought and Defoliation
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C) Monsoon and Recovery Period
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NDVI = Normalized Difference Vegetation Index ς (NIR ς Red) / (NIR + Red)
 NDII = Normalized Difference Infrared Index ς (SWIR ς Red) / (SWIR + Red)
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** DRAFT ς ǿŜΩǊŜ 
still working J 

** Preliminary Data: This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. The information is provided on the condition 
that neither the U.S. Geological Survey nor the U.S. Government shall be held liable for any damages resulting from the authorized or unauthorized use of the information.



Riparian Classification Results - Map

Study: Norman, L. M., Moses, C., Petrakis, R. E., Middleton, B. R., Hooke, B., King, K. (2023). Mapping Riparian Vegetation Response to Climate 

Change on the San Carlos Apache Reservation and Upper Gila River Watershed to Inform Restoration Priorities: 1935 to Present ï Phase 2: 

Focus on Tamarisk Vegetation. Proposal for U.S. Geological Survey Southwest Climate Adaptation Science Center.

DRAFT ς ǿŜΩǊŜ 
still working J 

Preliminary Information-Subject to 
Revision. Not for Citation or 

Distribution.



2023 Tamarisk Beetle Identification

ÅA Multi-Temporal Remote Sensing 
Approach

ÅUsing Sentinel-2A imagery

Å5-day acquisition at 10 m 

ÅRemote Sensing Indices

ÅNormalized Difference Vegetation 
Index (NDVI)

ÅDifferentiating Between

ÅPrior or other disturbances (i.e., fire)

ÅVegetation species

ÅDrought effects
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DRAFT ς ǿŜΩǊŜ ǎǘƛƭƭ ǿƻǊƪƛƴƎ J Study: Norman, L. M., Moses, C., Petrakis, R. E., Middleton, B. R., Hooke, B., King, K. (2023). Mapping Riparian Vegetation Response to Climate 

Change on the San Carlos Apache Reservation and Upper Gila River Watershed to Inform Restoration Priorities: 1935 to Present ï Phase 2: 

Focus on Tamarisk Vegetation. Proposal for U.S. Geological Survey Southwest Climate Adaptation Science Center.

Preliminary Information-Subject to 
Revision. Not for Citation or 

Distribution.



2023 Tamarisk Beetle Identification
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DRAFT ς ǿŜΩǊŜ ǎǘƛƭƭ ǿƻǊƪƛƴƎ J 

ÅA Multi-Temporal Remote Sensing 
Approach

ÅUsing Sentinel-2A imagery
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ÅRemote Sensing Indices

ÅNormalized Difference Vegetation 
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Study: Norman, L. M., Moses, C., Petrakis, R. E., Middleton, B. R., Hooke, B., King, K. (2023). Mapping Riparian Vegetation Response to Climate 

Change on the San Carlos Apache Reservation and Upper Gila River Watershed to Inform Restoration Priorities: 1935 to Present ï Phase 2: 

Focus on Tamarisk Vegetation. Proposal for U.S. Geological Survey Southwest Climate Adaptation Science Center.
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Tamarisk Beetle Training
ÅJune 5th �t San Carlos and along the Gila River

ÅLed by Matt Johnson (Eco-Plateau Research) �t an 
avian expert with decades of experience in riparian 
systems �t and assisted by RiversEdge West 

ÅRoughly 40 Tribal employees attended the training 

Photos by Roy Petrakis ς June 5, 2024


