
                                                                                                                            

 

 
 

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  analytic al workflow which faci li t ates sp atial  r isk 

assessments of AI S for  use  in high -priority areas (SDG 15.8)  

A p rototyp e of  the w orkf low  i s  bei ng us ed by  bi ologi s ts  at  the  US 

F ores t  Servi ce ,  US F is h  and  Wi ld li fe  Servi ce ,  and  other  agenci es  to 

analyze and  p redi ct  the s p ati al  s pread  of  Rai nbow  Trout and  B rook 

Trout  ( F i gure 1 ) .  The p roj ect  team col la borat es  w i th  s tate agen ci es ,  

tr i bal ,  and  f ederal  agenci es  to p romote the s har i ng of  AIS data,  w hi ch 

w i l l  enhance th e lon gevi ty  and  accuracy  of  the w orkf low .  The 

res earchers  p lan on ap p ly i ng the w orkf low  to  6 to 8  focal  AIS w hi ch 

w ere chos en by  col la borati ng w i th  and  p r i or i t i zi ng the i np ut f rom 

res ource managers  acros s  the US.  The p rototyp e  als o al low s  the us er  

to up load  thei r  ow n data  for  any  AIS taxa.  The data  col le ct ed  i n the 

w orkf low  could  contr i bute t o nati on al  SDG rep orti n g ef for ts ,  but there 

i s  not an es tabli s hed  p rotocol  for  doi ng s o ye t;  the team and others  

are w orki ng on thi s .  

FIGURE 1: RAINBOW TROUT; RIGHT: BROOK TROUT. CREDIT: LEFT: USGS NAS DATABASE, US FISH 

AND WILDLIFE 

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) datab ase for  u se  by US resourc e managers (SDG 

15.8)  

The to ol  i s  us ed to genera te s p ati al ly  exp li ci t  s us tainabi l i ty  map s for  

ear ly  detec ti on and  rap i d  res p ons e of  AI S,  i t  w i l l  functi on o n  both  a  

local  a nd  nati onal  s cal e .  I ts  functi onali ty  w i l l  be ca tered  to th e 

s p eci f i c  needs  of res ource managers ,  but i ts  mai n purp os e is  to 

p rovi de ecologi cal  ni ch e models  to analyz e relati v e habi tat  s u i tabi l i ty  

and  s p ati al  ri s k of  s ucces s fu l  es tabli s hment  i n a  p arti cu lar  regi on.  

Addi ti onally ,  eDN A is  bei ng uti l i zed  to create more w holi s ti c  models  

and  s p ati al  ri s k map s , w hi ch  has  al low ed for  a gene ti c  databas e to be 

bui lt  i nto the to ol .  F i gure 3  i l lus trates  s ome of  the w ays  i n w hi ch 

eDN A i s  d is tr i buted  and  di luted .  The exi s ti ng sp ati al  data  for  Rai nbow  

Trout on the US GS N AS databas e can be s e en i n F i gure 2,  w hi ch the 

too l  w i l l  bui ld  up on.  The tool  has  not yet  be en i nte grated  i nto th e 

USGS N AS databas e due to COVID delays ,  but the USGS has  s how n 

great i nter es t  i n mai ntai ni ng th e too l  far  beyond the p roj ect  t i meli ne.  

I t  i s  l i kely  that once a  p roto col  t o rep ort  on AIS i n the SDGs  i s  

es tabli s hed,  the outp uts  of  thi s tool  w i l l  be i nclude d.  

 

 

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. 
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