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From Isleta Diversion 
Dam to San Acacia 
Diversion Dam

Total length = 53.1 mi

Isleta: 

• Sub-reaches I1-I6

Rio Puerco: 

• Sub-reaches P1 – P5

Map Delineations
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Hydraulic  Modeling Methods

RAS Mapper (2012) Habitat Maps (2012)

HEC-RAS
Habitat Curves1-D modeling 

Years 1962, ‘72, ‘92, 2002,’12
Q = 0-5,000 cfs at 500 cfs increment 

+ 6k, 8k and 10k cfs

1-D model + 2-D mapping
Year 2012 

Q = 1,500, 3,000 and 5,000 cfs



Isleta Rio PuercoOvertopping Discharge



Isleta
Sub-reach I1: agg/deg 657 – 700
Restoration Potential (Low, Medium, High?)



Isleta

Sub-reach I2a: 
(agg/deg 700-760)

Restoration 
Potential (Low, 
Medium, High?)



Isleta

Sub-reach I2b: 
(agg/deg 760-
815)

Restoration 
Potential (Low, 
Medium, High?)



Isleta

Sub-reach I3a: 
(agg/deg 815-
875)

Restoration 
Potential (Low, 
Medium, 
High?)



Isleta
Sub-reach I3b: agg/deg 875 – 920
Restoration Potential (Low, Medium, High?)



Isleta
Sub-reach I3c: agg/deg 920 – 964
Restoration Potential (Low, Medium, High?)



Isleta
Sub-reach I4: agg/deg 964 – 1015
Restoration Potential (Low, Medium, High?)



Isleta
Subreach I5: (agg/deg 1015 - 1053)
Restoration Potential (Low, Medium, High?)



Isleta
Sub-reach I6: (agg/deg 1053 - 1097)
Restoration Potential (Low, Medium, High?)



Rio Puerco
Sub-reach P1: (agg/deg 1097-1126)
Restoration Potential (Low, Medium, High?)



Rio Puerco
Sub-reach P2: (agg/deg 1126 - 1151)
Restoration Potential (Low, Medium, High?)



Rio Puerco
Sub-reach P3: (agg/deg 1151-1182)
Restoration Potential (Low, Medium, High?)



Rio Puerco
Sub-reach P4: (agg/deg 1182-1191)
Restoration Potential (Low, Medium, High?)



Rio Puerco 
Sub-reach P5: (agg/deg 1191- 1206)
Restoration Potential (Low, Medium, High?)



Sub-reach
CSU’s Prelim. 
Assessment

UNM/ASIR’s 
Assessment!!!

I1 High

I2 Medium-High

I3 Medium

I4 Low

I5 Low

I6 Medium

P1 Medium

P2 Medium-High

P3 Low-Medium

P4 Low

P5 Low

Restoration Potential Assessment
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Massong’s

Model

A = Aggrading

M = Migrating



Isleta



Isleta
Sub-reach I1





Isleta
Sub-reach I2





Isleta
Sub-reach I3





Isleta
Sub-reach I4





Isleta
Sub-reach I5





Isleta
Sub-reach I6



Rio Puerco



Rio Puerco
Sub-reach P1





Rio Puerco
Sub-reach P2





Rio Puerco
Sub-reach P3





Rio Puerco
Sub-reach P4





Rio Puerco
Sub-reach P5

N

N

N

N

N



Isleta Geomorphic Stage Classification

Subreach 1962 1972 1992 2002 2012

I1 1 1 2 2 M5

I2 1 1 2 3 M4

I3 1 1 2 M7 M8

I4 1 1 3 M5 M5

I5 1 1 2 2 3

I6 1 1 2 3 M4



N

Typical Patterns
“Round”

“Step”

“Hook”

Sub-reach I3

Sub-reach I2

Sub-reach P5
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Habitat Curves From Width-Slice Method

 HEC-RAS steady flow analysis for years 1962, ‘72, ‘92, 2002, and 

2012. Flow distribution data with 20 width-slices assigned to the 

floodplain and 5 slices to the channel in HEC-RAS.

 In excel, data for each cross-section is analyzed to determine how 

many slices meet the RGSM depth and velocity criteria for each 

life stage.

 A width of suitable habitat is obtained, multiplied by 500 ft 

(distance between agg/deg lines) and normalized based on the 

length of the reach. 



Isleta and Rio Puerco Combined Habitat Curves
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Isleta and Rio Puerco Combined Habitat Curves
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Isleta and Rio Puerco Combined Habitat Curves

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 6000 8000 10000

H
ab

it
at

 (
M

ill
io

n
 f

t2
/m

i)

Discharge (cfs)

Adult Habitat

1962 1972 1992 2002 2012



Temporal Interpolation of Flow-Habitat Curves

𝛼1995 =
𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑠𝑒𝑑𝑖𝑚𝑒𝑛𝑡 𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒 (1995)

𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑠𝑒𝑑𝑖𝑚𝑒𝑛𝑡 𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒 (2002)



Time Integrated Habitat Metric (TIHM)

Linear interpolation between discharges

Cut-off discharge

Macro calculates amount of habitat on that day

Average habitat over life stage months



0

1000

2000

3000

4000

5000

6000

7000

8000

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

D
is

ch
ar

ge
 (

cf
s)

Hydrograph by Life Stage

Adult (Oct - April) Juvenile (July - Sept) Larvae (May - June)

Rio Grande at Albuquerque Gage (08330000)

Larvae: May - June
Juvenile: July – September
Adults: October – April



TIHM Results ─ Representative Sampling Months
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TIHMs Results – Life Stage Over Entire Year
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Conclusions

 For all Isleta sub-reaches, earlier years (1962 and 1972) showed distinct geomorphic 

stage 1 patterns, while years 1992 - 2012 shifted to geomorphic stages 3 - M8. For Rio 

Puerco sub-reaches, we see earlier shifts in geomorphic stage than Isleta. 

 Stages 1-3 tend to have “round” habitat curves while other stages tend to have 

“step” and ‘hook” habitat curves above bankfull discharge.

 For RGSM habitat restoration potential, the best sub-reaches are I1-I3 and P1/P2. 

 These sub-reaches have disconnected areas close to the main channel that could be re-

connected to increase habitat.

 The larvae TIHM seems to correlate well with the RGSM population density. 
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Future Recommendations/Limitations

 For 1-D modeling, more LIDAR data will be needed (approximately every 10 years 

and same year as Agg-deg surveys) to map the RGSM habitat. This would better 

describe changes in habitat and restoration potential.

 Manning’s n can significantly change velocity, and thus habitat results; therefore, 

accurate Manning’s n on floodplains are desirable.

 2-D modeling is recommended for areas with better habitat restoration potential. 

 1-D models do not account for flow distribution between cross-sections and do not always 

accurately predict the amount of water in the main channel vs floodplain (USBR, 2020). 



Thank you!


