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RGA 101



Rapid Geomorphic Assessment 
(RGA)

• Tool published by Ontario MOE (2003) for making 
preliminary evaluations of channel stability and 
sensitivity to an alteration in the sediment-flow regime

• Intended for urban/rural settings

• Implicit aim is for procedure to be relatively simple 
(“rapid”), such that non-specialists can apply it



Ontario MOE (2003)

The RGA field data 
collection form

Factor Value (e.g., AI) 
= # yes / # applicable

Stability Index (SI)
= (AI + DI + WI + PI) / 4



Ontario MOE (2003)

Interpretation of the RGA Stability Index (SI) value
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Application & concerns

• Used extensively in southern Ontario, commonly by or 
for Conservation Authorities

• Inconsistent results may be contributing 
to mismanagement of stormwater and 
erosion control measures

• May be contributing to bad reputation, expressed by 
some, of fluvial geomorphology in southern Ontario



Inconsistent results

Reach
Other Assessor 

RGA Score

Other Assessor 

Dominant Mode

of Adjustment

Reach A 0.18 Widening 

Reach B 0.47 Planform

Reach C 0.37

Widening, 

Planform

Reach D 0.53 Widening 

Reach E 0.55 Planform

Reach F 0.37 Planform
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Inconsistent results

Reach
Other Assessor 

RGA Score

Other Assessor 

Dominant Mode

of Adjustment

PECG RGA 

Score

PECG Dominant 

Mode of 

Adjustment

PECG 

Professional

Interpretation

Higher RGA 

Score

Reach A 0.18 Widening 0.47 Degradation Widening PECG

Reach B 0.47 Planform 0.35 Widening Stable to widening Other Assessor

Reach C 0.37

Widening, 

Planform 0.44 Aggradation

Widening, 

Planform PECG

Reach D 0.53 Widening 0.46 Degradation

Widening, 

Degradation Other Assessor

Reach E 0.55 Planform 0.40 Degradation

Degradation, 

Planform Other Assessor

Reach F 0.37 Planform 0.52 Planform Planform PECG



Objective

• Purpose of this talk is to heighten 
awareness of limitations and misuse 
of RGA, and foreshadow opportunities 
for improvement – Step 1

• Step 2 – ideally completed in 
collaboration with the local 
geomorphology community – is to 
develop a more robust and defensible 
version



LIMITATIONS

Unsound statistics

Allowance for contradictory processes

Importance of calibration



Unsound statistics

• Inconsistent weighting 
(importance) of 
geomorphic indicators, in 
case of N/A

 inappropriate to 
compare reaches based 
on form/process indices 
(i.e., AI, DI, WI or PI)

15



Unsound statistics

Reach A Reach B

10 of 10 possible geomorphic 
indicators applicable

Calculation of DI:
# yes / 10 = x
4 / 10 = 0.40

Only 5 of 10 possible geomorphic 
indicators applicable

Calculation of DI:
# yes / 5 = y
4 / 5 = 0.80

Increased relative influence of 
remaining 5 indicators on DI

Not applicable 
to reach

Different 
denominators



Unsound statistics

• Non-independence… 
– Presence of one influences probability of presence of 

another 
– Inefficient, and potentially masks true indicators of 

instability

• …at geomorphic indicator level
– “Fallen/leaning trees” AND “Exposed tree roots”

• …at form/process level
– Degradation counters aggradation
– Planimetric form adjustment 

commonly triggered by one of 
other three processes



Unsound statistics

• Stability Index (SI) calculated 
as an average of the four 
form/process indices

• Information loss – mutes any 
extremes, which are most 
important

SI = (AI + DI + WI + PI) / 4

SI = (0.14 + 0.20 + 0.90 + 0.00) / 4 = 0.31

SI = (0.29 + 0.30 + 0.33 + 0.29) / 4 = 0.30

Virtually identical values, yet based on reaches 
with significantly different stabilities, dominant 

processes and management implications

?!?



Allowance for contradictory 
processes

• Aggradation and degradation refer to 
opposite changes in a channel, yet 
their concurrence is plausible 
according to the RGA
– Site- vs. reach-scale observations

• Certain observations (indicators) 
should trump others

• Also need to consider timescale –
historic vs. present
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Calibration of interpretations

• Subjectivity

• Presence vs. dominance 

• Inconsistent recording of indicators 
inhibits reliable comparisons, 
whether in space or time

• Critical to calibrate to reference 
keys (e.g., Maine Picture Key) and 
colleagues Maine Department of Environmental Protection (2007) 



MISUSE

Inappropriate watercourse application

Unclear representation of planimetric form 
adjustment

Over-assignment of indicators



Inappropriate watercourse 
application

• Small (swale) headwater 
drainage features



Inappropriate watercourse 
application

• Small (swale) headwater 
drainage features

• Bedrock channels

• Alluvial fans & braided 
streams

• Chronically beaver-dammed 
streams

• Natural (pristine) channels?

Lower Albion Creek

“…must include application of 
the…Rapid Geomorphic 
Assessment…” (RFP #.....)



Unclear Representation of 
Planimetric Form Adjustment 

• Geomorphic indicators of Planimetric Form Adjustment mix indicators 
of morphologic instability and dynamic equilibrium

– e.g., “Formation of chute(s)” and “Cutoff channel(s)”

• Strong dependency on other processes 
(e.g., aggradation)

C
h

u
rc

h
 (

19
92

),
 m

o
d

if
ie

d
 f

ro
m

 S
ch

u
m

m
(1

98
5)

vs.

B.Z. Saylor (MIT)



Over-assignment of indicators

“Exposed 
tree roots”

• Checklist format commonly leads to over-
assignment of indicators of instability
– What if the RGA logged indicators of stability?

• Reach-scale vs. 
site-scale 

• Particularly problematic 
for assessors untrained 
and/or inexperienced in 
fluvial geomorphology



OPPORTUNITIES FOR 
IMPROVEMENT



Application of existing 
MOE (2003) RGA method

• Field training and calibration

• More diligent reference to picture keys

• Avoidance of comparisons based on SI alone

• Temporal comparisons through repeat 
assessment preferred

• Regulatory acceptance to justify stability 
conditions that depart from those 
indicated by the RGA



Application of other, modified 
or new RGA method

• Allowance for weighting of different 
indicators

• Accommodation of severity of indicators

• New, modified or removed indicators

• Vermont Agency of Natural Resources 
(2004) RGA protocol?...



Vermont RGA
Field data sheets for 
“confined streams”

Severity of condition
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Professional judgment (P.Geo. or P.Eng.) 
remains essential to validate and interpret 
results, especially where there are stormwater
management or erosion control implications

robin@pecg.ca


