
                                                                                                                

 

 
 

Aquatic Invasive Species in the United States  
 

 

Aquatic invasive species (AIS) presence in freshwater 

ecosystems has increased over the past several years as a result 

of climate change and anthropogenic landscape change. The 

spread of AIS is harmful to the health of native aquatic species, 

and therefore threatens the health of aquatic ecosystems. 

Current monitoring programs lack the ability to keep up with the 

increase in spread and need to utilize remote sensing and other 

types of observational data (eDNA). This project addresses 

Sustainable Development Goal (SDG) 15.8 by utilizing in-situ 

environmental DNA (eDNA) data as well as Earth Observation 

data to create a tool that can monitor, analyze, and predict the 

spread of AIS anywhere in the contiguous United States. 

 

OUTPUTS & IMPACT 

Creation of  analytical  workflow which faci l i tates spatial  ri sk 
asse ssments  of  AIS for use in  high-priority areas (SDG 15.8)  

A pr ot ot ype  of  the  wor kf low  i s  bei ng  used  by  bi ologis ts  a t  the  US 
For est  Ser v ice ,  US  Fish  and  Wi ldl i fe Ser vice ,  and other  a gencie s to  
ana ly ze  and pr edict  the  spat ia l  spr ead of  R ainbo w Tr out  a nd Br oo k 
Tr out  (F igure  1 ) .  The  pr oj ect  te am col la bor ates  wi th  s tat e  a genc ies,  
tr iba l ,  a nd federa l  a genc ies t o pr omote  the sharing  of  AIS  data ,  whi ch 
wi l l  enha nc e the  l ong evi ty  a nd  acc urac y of  th e  wor kf low .  Th e 
resear cher s  plan  on app lying th e w orkf low t o 6  to 8  fo cal  AI S which  
wer e chosen  by  c ol lab or ating with  and pr i or i t iz ing  the  inpu t  fr om 
resourc e mana g ers  acr o ss th e U S.  The  pr ot otype a lso  a l low s th e user  
to  upload  the ir  o wn dat a  for  any  AIS  tax a.  The da ta  co l le cted in  the  
wor kflow cou ld  contr ibute t o  nat ional  SDG repor t ing ef f orts ,  b ut  ther e  
is  not  an  esta b l i shed pr o toc ol  for  doing so yet ;  th e  t eam a nd oth er s  
ar e w orki ng on th is .  

FIGURE 1. LEFT: RAINBOW TROUT; RIGHT: BROOK TROUT. CREDIT: LEFT: USGS NAS DATABASE, 
US FISH AND WILDLIFE SERVICE; RIGHT: USGS NAS DATABASE, JEREMY HARPER.’ 

SDG TARGET 
 
 15.8 –prevent the 

introduction of and reduce 
the impact of invasive alien 
species on land and water 

 

EARTH 
OBSERVATION DATA  

 
 MODIS AQUA 
 MODIS TERRA 
 LANDSAT 5, 7, & 8 
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Creation of  machine learning tool that  integrates the 
workflow outputs into the USGS non -indigenous aquatic 
species (NAS)  data base for use by US re source managers (SDG 
15.8)  

The  t o ol  i s  used  t o gener ate  spa tia l ly  exp l ic i t  susta ina bi l i t y  map s for  
ear ly  det ect ion  a nd rapid  re spo nse  of  AIS ,  i t  wi l l  funct io n on  both  a  
loca l  and nat io na l  sca le .  I ts  functi ona li ty  w i l l  b e  cat ered to  the  
sp eci f i c  needs  of  r esour ce  mana gers ,  but  i t s  main  purpo se  i s  to  
pro vide eco logica l  niche  mo dels t o  ana lyze  r e lat ive  habi tat  suita bi l i ty  
and spat ia l  r i sk  of  succe ss ful  est ab li shment  in a  part ic ular  r eg io n.  
Addit iona ll y ,  eDNA i s  be ing  u ti l i zed t o cr eate  m ore whol is t i c  mod els  
and spat ia l  r i sk  maps ,  which has  a l lo wed fo r  a  g enet ic  data base  to  be  
bui l t  int o th e t ool .  Fi gur e  3 i l lustrat es  so me  o f  the  way s in  wh ich 
eDN A is  distr ibute d a nd di luted .  Th e exi st i ng  spat ial  da ta  for  Rainbo w 
Tr out  o n  the  USGS NAS databa se can  be seen in  Fig ure  2 ,  which  the  
to ol  wi l l  bui ld  upo n.  Th e  to ol  h as  not  yet  been  integr ated into  the  
USGS N AS data ba se  due to COV ID  de lays ,  but  th e  US GS h as  show n 
gr ea t  i nt erest  in  mainta ining the  t ool  far  bey ond the pr oj ec t  t imel ine .  
It  is  l ike ly  that  once a  pr ot oco l  t o  rep ort  on  AIS  i n th e SD Gs i s  
es tab li shed,  th e outputs  of  this  t ool  w i l l  be  i nc luded.  

 

 

RELATED 
PUBLICATIONS 

 Are Environmental DNA 
Methods Ready for Aquatic 
Invasive Species 
Management? 

 Annual Continuous Fields 
of Woody Vegetation 
Structure in the Lower 
Mekong Region From 
2000-2017 Landsat Time-
Series 
 

FUTURE WORK  

 Project extended by 1 year 
due to COVID-19 setbacks 

 Presence-only data to be 
integrated into the tool 
(will help users predict 
relative habitat suitability 
in the future) 

 AIS predictive maps 
highlighting spread 
pathways and potential AIS 
hotspots to be integrated 
into the tool 

FIGURE 2. RAINBOW TROUT EXISTING SPATIAL MAP ON USGS NAS DATABASE. CREDIT: USGS NAS DATABASE. 
 

FIGURE 3. DIAGRAM HIGHLIGHTING HOW EDNA IS DISTRIBUTED, 
DEGRADED, AND DILUTED. CREDIT: USGS, FISHBIO. 

 


