


CHUM SALMON:KIAB Mission

• The  mission of Keep ing  Invasives at Bay is to  contro l the  
sp read  of Purp le  loose strife  (Lythrum salicaria) and  
Ye llow flag  iris (Iris p seudacorus) in Young s Bay. 

• To sup p ort this e ffort, d rone -b ase d  ae rial p ho tog rap hy is 
use d  to  map  the  Area o f Po te ntial Effe ct. Afte r the  
imag e ry is p roce sse d , Ge og rap hic Information Scie nce  
(GIS) g e op roce ssing  too ls are  ap p lie d  to  id e ntify the  
invasive  p lant sp e cie s across the  land scap e . 

• Id e ntifie d  p atche s are  p rio ritize d  fo r treatme nt, and  a 
contractor use s navig ation software  to  locate  and  treat in 
the  fie ld .



C HUM SALMON:Strate g ic Partne rship

Le wis & Clark National Historical Park (LEWI)
• FUNDER
• Log istics consultant
• Provid ed  d ed icated  b atte ry charg ing  sp ace

North Coast Wate rshe d  Association (NCWA)
• Geop rocessing
• GIS analysis 
• Cartog rap hy

Columb ia Rive r Estuary Stud y Taskforce (CREST)
• Drone  op e rato r
• Ground  survey crew
• Post-p rocess imag e ry

Gre e n Rid g e  Re source s LLC
• Licensed  ap p licato r
• O n the  g round  crew to  cond uct treatments
• Treatment tracking  in ArcGIS Fie ld  Map s

Team up  to  Track, Targ e t, Treat invasive  
sp e cie s in Young s Bay



C HUM SALMON:Pro je ct History

• Coop e rative  Ag re e me nt 
Be twe e n LEWI and  the  
NCWA from 2022 to  2027

• Build ing  off o f p re vious 
treatme nts cond ucte d  with 
Clatsop  Soil and  Wate r 
Conse rvation District in 2016

• Evolving  workflow and  case  
stud y for NCWA, LEWI, 
CREST and  Gre e n Rid g e  
Re source s

• First full work flow utilize d  in 
late r this month!



C HUM SALMON:Area of Pote ntial Effe ct

Area of Po te ntial Effe ct (APE) within Young s Bay 
11,643.55 acre s, whe re  Purp le  loose strife  and  
Ye llow flag  iris can p ro life rate

The  Stake hold e r p rop e rtie s account fo r 561 
acre s and  includ e  LEWI, O re g on De p artme nt 
o f Fore stry (O DF), North Coast Land  
Conse rvancy (NCLC), and  Columb ia Land  Trust 
(CLT). 

Prio rity is g ive n to  Stake hold e r p rop e rtie s

* Map by Kayla Fermin, LEWI



Yellow Flag  Iris
Iris p seudacorus

Dana Visalli, UW Burke Museum Herbarium

Dana Visalli, UW Burke Museum Herbarium Craig Althen, UW Burke Museum Herbarium

Clayton J. Antieau, UW Burke Museum Herbarium

Purp le  loose strife  
Lythrum salicaria

T A R G E T S



C HUM SALMON:
T R E A T - KIAB Year 1 Treatme nt

• Gre en Rid g e  Resource s – Licensed  ap p licator
• Tab le t with ArcGIS Quick Cap ture  for treatment tracking
• Tank mix consisted  of 1.5% volume  to  vo lume  mix of aq uatic 

lab e led  imazap yr (PolarisTM), 0.75%
• Volume  to  vo lume  mix of Ag rid ex surfactant, and  hi-lig ht b lue

* Content by Aaron Duzik, Green Ridge Resources



C HUM SALMON:
T R E A T

• Gre e n Rid g e  
Resource s – Initial 
treatment in 2022

• Pre -Drone  flig hts
• ArcGIS Quick Cap ture  

ap p lication d eve lop ed  
for contractor

• Point and  line  d ata on 
treatments and  p lant 
sp e cie s

• To b e  used  in g round  
truthing  furthe r work



Year 1 was a scale d  b ack learning  year

Focuse d  our e ffort on Pub lic Land s
• Young s Bay conflue nce  (DSL)
• Le wis & Clark Rive r from conflue nce  to  LEWI 
      (DSL, O DF, & LEWI p rop e rtie s)

O nly use d  RGB se nsor

Targ e te d  Purp le  loose strife  O NLY

Re fine d  the  g e op roce ssing  to  d e te ct Purp le  
loose strife  flowe rs with RGB orthomosaics

T R A C K - KIAB Year 1 Re mote  Se nsing  



C HUM SALMON:

• Department of Defense (DoD) National Defense 
Authorization Act (NDAA) compliant drone and 
sensors

• Inspired Flight 800 Tomcat
• Sentera 65R RGB
• Sentera 6x Multispectral

• Fly grid pattern over s ite 
• Photo capture interval = 2 seconds
• Altitude = 250 ft AGL (GSD = 0.4 inches/pixel)
• Front & side overlap = 80%

T  R  A  C  K



C HUM SALMON:

• Ground Control Points  (GCPs) deployed to 
improve geospatial accuracy of orthomosaics

• Q Ground Control
• Mission Planning
• Autonomous flight control

• Post-processing with Pix4D 
• Stitch photos collected from grid pattern
• Georeference orthomosaic with GCP’s

T  R  A  C  K



Lewis & Clark River Orthomosaic
• 406 acres
• 4,467 photos







Skip anon Rive r to  Hwy 101 
O rthomosaic

• 252 acre s
• 2,291 p hotos



O rthomosaics

• Cove re d  658 acre s ove r 5 d ays
• Colle cte d  6,758 p hotos
• O rthomosaics & DEMs  ~  550g b



C HUM SALMON:T A R G E T

Raste r Data Inte rp re tation with 2024 O rthop hotos in ArcGIS Pro

• Imag e  classification b y  
se g me ntation to  
id e ntify Purp le  
loose strife  as RGB 
p ixe ls

• Classification use d  for 
mod e l training s and  
location valid ation



C HUM SALMON:T A R G E T

Workflow utilize d  b y Nature  
Se rve , O re g on Biod ive rsity 
Ce nte r and  PSU to  create  a 
sp e cie s d istrib ution map  to  
he lp p re d ict the  p re se nce  of 
rare  native  p lants b ase d  on 
fie ld  ve rification



C HUM SALMON:
T A R G E T

Forest-b ased  and  Boosted  Classification and  Reg re ssion

• Sp atial statistics on raste r d atase ts

• Cate g orical training  d ata on p re se nce  
and  ab se nce  d ata from imag e  
classification and  p ixe l se g me ntation 

• Training  mod e l to  p re d iction



C HUM SALMON:
T A R G E T

• Pre se nce  and  ab se nce s o f sp e cie s 
as p o ints id e ntifie d  in ArcGIS Pro  
as cate g orical p o ints.

• O the r exp lanatory variab le s 
includ e  O rthomosaics, and  
DO GAMI Lid ar d ata use d  to  train 
mod e l

• Training  mod e l outp uts use d to  
run p re d ictive  raste r outp uts.

• Pre d ictive  raste r outp uts he lp  to  
locate  o the r areas o f inte re st, 
p ro te ction and  p ossib le  treatme nt

Fore st-b ased  and  Boosted  Classification and  Reg re ssion



C HUM SALMON:T A R G E T

ArcGIS Fie ld  Map s and  Fie ld  Work

• Raste r p re d ictions, se g me nte d  p ixe ls and  valid ate d  
p re se nce  use d  tog e the r to  g e ne rate  final treatme nt 
p o lyg ons fo r 2025 treatme nt areas

• Fie ld  Map s d isp lay of p o lyg ons treatme nt areas with a 
Euclid ean d istance  calculation of the  least cost p ath 
b e twe e n p atch locations b ase d  on b are  g round  e le vation 
and  p atch d istance

• Ap p lication of he rb icid e  and  g round  truthe d  p aths tracke d  
to  he lp  calculate  future  p ro je ct cost and  the  re lationship  o f 
treatme nts to  the  mod e l.



• De te ction of flowe rs are  ad e q uate  
with RGB b ut no t for leaf d e te ction

• More  rob ust g round -truthing  e ffort
• Increase  the  acreag e  cove re d  b y 

starting  earlie r in the  season
• Flying  in Astoria Re g ional Airp ort 

contro lle d  airsp ace  has p e rmitting  
challe ng e s 

• Post-p roce ssing  imag e ry take s 
fore ve r!

• Sp atial Statistics on Raste r Data

Le ssons Learne d                            



• Colle ct multisp e ctral imag e ry to  
p ote ntially d e te ct the  leave s of 
invasive s

• Includ e  and  targ e t Ye llow flag  iris in 
Year 2 May - June

• Ke e p ing  Invasive s at Bay is a multi-year 
p ilo t p ro je ct with e normous p ote ntial to  
use  the  frame work in o the r wate rshe d s.

• The  first year of KIAB was a learning  
year that was succe ssful at a smalle r 
scale

      Next Ste p s



• Le wis & Clark National Historical Park – Carla Cole  & Kayla Fe rmin
• Gre e n Rid g e  Re source s – Aaron Duzik
• O re g on De p artme nt of State  Land s
• Esri sup p ort, Nature  Se rve , O re g on Biod ive rsity Ce nte r and  PSU

           Q   U  E  S  T  I  O   N  ?

Colewort Creek, LEWI

Acknowle d g e me nts and  Thank Yous
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