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Overview

- In t r o d u c t io n  t o  d r o n e  m a p p in g  p r o d u c t s  a n d  t h e ir  
v a lu e  t o  r iv e r  r e s t o r a t io n  m o n it o r in g

- H ig h lig h t  a p p lic a t io n s  o f  d r o n e  m a p p in g  f o r  p la n n in g , 
m o n it o r in g  a n d  a d a p t iv e  m a n a g e m e n t  o f  r e s t o r a t io n  
p r o je c t s  in  t h e  P o u d r e  W a t e r s h e d  

- D is c u s s  o p p o r t u n it ie s  a n d  lim it a t io n s  o f  in c o r p o r a t in g  
d r o n e  m a p p in g  in t o  r e s t o r a t io n  m o n it o r in g  



What is Drone Mapping? How does it work?

Image 
Collection

Ground 
Control

Processing



What is Drone Mapping? How does it work?

2 ,7 3 0  m  

2 ,7 0 5  m  

S u r f a c e  H e ig h t  
(a b o v e  s e a  le v e l)

S u r f a c e  M o d e l O r t h o m o s a ic



*Widths measured 
in Meters

Why not use Google Earth?

Resolution



Why not use Google Earth?

A: Timing

Pre 
Restoration Year 1 Year 2 Year 3
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Applications of 
d r o n e  Im a g e r y  
b e in g  u s e d  in  r iv e r  
R e s t o r a t io n  
a r o u n d  C o lo r a d o



Cameron Peak Post Fire 
L T -P B R  R e s t o r a t io n  

G o a ls :
- Im p r o v e  w a t e r  q u a lit y  a n d  e c o lo g ic a l 

f u n c t io n in g

- In c r e a s in g  r o u g h n e s s , r e d u c in g  f lo w  
v e lo c it ie s , a n d  p r o m o t e  s e d im e n t  
d e p o s it io n  



Low Tech PBR 
M o n it o r in g : 

Project 
Implementation



Pre -P r o je c t  M o n it o r in g

Relative Elevation 
Models

Lo w H ig h

Relative Elevation



Pre -P r o je c t  M o n it o r in g

Relative Elevation 
Models

Post Assisted 
Log Structures

Lo w H ig h

Relative Elevation



June 2025 
D r o n e  Im a g e r y
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S t r u c t u r e  
M o n it o r in g  
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J u n e  2 0 2 4  
D r o n e  Im a g e r y

P A L S  
In s t a lla t io n s

S t r u c t u r e  
M o n it o r in g  

Monitor the 
changes in 

structures across 
years. Schedule 

maintenance and 
adjust future 

placement



June 2024 J u n e  2 0 2 5  

S t r u c t u r e  
M o n it o r in g  



Low Tech PBR 
M o n it o r in g : 

Tracking Physical 
Metrics



Measuring Ecological 
C h a r a c t e r is t ic s  in  L T -

P B R  S it e s

B e f o r e A f t e r C o n t r o l

- C h a n n e l L e n g t h
- T o t a l W e t t e d  A r e a
- S in u o s it y
- H a b it a t  T y p e  (L o t ic , L e n t ic , V e g e t a t e d )



Wetted Area: Pre & Post 
P r o je c t  C h a n n e l C h a n g e s

L o w  W a t e r H ig h  W a t e r

C r e d it : R iv e r s c a p e  
S c ie n c e  a n d  
S t e w a r d s h ip



Wetted Area: Pre & Post 
P r o je c t  C h a n n e l C h a n g e s

L o w  W a t e r H ig h  W a t e r

C r e d it : R iv e r s c a p e  
S c ie n c e  a n d  
S t e w a r d s h ip



Wetted Area: Pre 
& P o s t  P r o je c t  

C h a n n e l C h a n g e s

L e g e n d

0.015 km2

0.024 km2

Pre Restoration 
Low Water  
Extent (2023)

Post 
Restoration 
High Water  
Extent (2025)

Combine Drone maps 
with GIS to monitor 
changes in wetted 

area following 
restoration

South Fork Poudre, 
Cache La Poudre 

Watershed 



Vegetation 
M o n it o r in g

Riparian Vegetation  
Inventory



Vegetation 
M o n it o r in g

Riparian Vegetation  
Inventory

Lo w H ig h

Canopy Height



Vegetation 
M o n it o r in g

Riparian Vegetation  
Inventory



Invasive 
S p e c ie s

Invasive Species 
Monitoring  

- D r o n e s  e n a b le  
t a r g e t in g  s p e c ie s  
s p e c if ic  p h e n o lo g y

- M u lt is p e c t r a l 
s e n s o r s , a n d  3 D  
in f o r m a t io n  c a n  b e  
c o m b in e d  t o  
im p r o v e  d e t e c t io n . 

R G B  O r t h o m o s a ic  
(2  m m  r e s o lu t io n )  

P u r p le  L o o s e s t r if e  
E x t e n t



Informing 
A d a p t iv e  

M a n a g e m e n t

- S u p p o r t s  f ie ld  m o n it o r in g  
w it h  s p a t ia l r e c o r d  o f  s it e  
c o n d it io n s  

- M e a s u r e m e n t s  p r o v id e  
b a s is  f o r  t r a c k in g  p r o g r e s s  

- M o r e  in f o r m a t io n  f o r  
d e c is io n  m a k in g , in f o r m in g  
f u t u r e  r e s t o r a t io n  e f f o r t s  Pre Restoration Year 1 Year 2 Year 3
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Collaboration 
a n d  P u b lic  

E n g a g e m e n t



Collaboration 
A c r o s s  W a t e r s h e d s



Pineview Falls, 
C a c h e  L a  P o u d r e  

W a t e r s h e d  

V is u a l 
S t o r y t e llin g



Limitations

- S o m e  s it e s  m o r e  s u it a b le  t h a n  o t h e r s , d e p e n d in g  
o n  s iz e , v e g e t a t io n  c o v e r , e le v a t io n , W IN D

- n o n -s t a n d a r d iz e d  d a t a  c o lle c t io n  p r o t o c o ls  
a c r o s s  o r g a n iz a t io n s .

- L im it e d  b y  a ir s p a c e  a n d  la n d o w n e r  p e r m is s io n s



Takeaways

- D r o n e  im a g e r y  p r o v id e s  v is u a l 
e v id e n c e  s u p p o r t in g  o n g o in g  
a d a p t iv e  m a n a g e m e n t

- C o m b in e d  w it h  G IS  a n a ly s is , a  
p la t f o r m  f o r  q u a n t if y in g  p h y s ic a l 
m e t r ic s  c lo s e ly  lin k e d  t o  s t r e a m  
h e a lt h  

- F o s t e r s  c o lla b o r a t io n  b e t w e e n  
o r g a n iz a t io n s , e n g a g e s  t h e  p u b lic



CG Mapping is happy 
t o  h e lp !

C o n t a c t : b e n .s e lle r s @c g m a p p in g .c o m
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