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1. Temperature statistics 

Three water quality temp statistics we’ve worked w/

1. Mean

2. Maximum

3. 7DADM

NorWeST: Mean and growing season MWMT

SSN: predict any statistic

Max and 7DADM not as well predicted as mean



Built SSN models for maximum and 7DADM

Used same process and covariates as for mean

Derived different suites of models/covariates

2. MFJD alternate temperature 
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Differences
Between
Temperature
statistics: 

For ALL
three
temperature
statistics: 

Elevation Air temp

Mean 7DADMMaximum

NorWeST Shade of some kind Flow of some kind

Shade – 2hrShade – 1hr Shade – 2hr

Area normalized discharge

Discharge
or Area Normalized Discharge

8

2. MFJD alternate temperature statistics: 
Covariate Relative Importance

Main channel slope

Area Normalized Discharge

Latitude

Main channel slope Avg base flow rec. coef.:

Irrigated crop water loss Irrigated crop water loss

Drainage Area



Covariate contributions to predictions
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3. SSN models and spatial scale

Spatial 
coverage is 
where SSN 
models excel

predictions 
where data do 
not exist



3. SSN models and spatial scale

Distribution 
and statistic 
comparison 
between in 
situ observed
and predicted 
temperatures

Different 
shapes and 
statistics
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3. SSN models and spatial scale

SSN models can predict locations where downstream 
warming trends are violated (cool patches)

SSN models provide information about areas new in 
situ loggers are needed

Dendritic connectivity index can characterize the 
connectivity of a network for different temperature 
thresholds



4. SSN models and temporal scale

Distributions 
across time

Different 
distribution 
shapes

Observed vs 
predicted



SSN models and exceedance

7DADM 
criteria 

exceedance 

Network 

vs 

Mainstem
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4. SSN models and temporal scale

Other temporal thermal regime analyses to explore

wavelet analysis
(Steel et al. 2016 JAWRA)

Traditional statistics

New wavelet statistics



4. SSN models and temporal scale

Other temporal thermal regime analyses to explore

dynamic time 
warping and 
clustering

Savoy et al. 2019 L&O 
(metabolism paper, 
but methods could 
be used for thermal 
regimes too)



Recap

• SSN can be used with a variety of temp stats

• SSN advantages are in their spatial coverage and 
what can be done with prediction status maps

• SSN disadvantages are in their temporal coverage, 
but possible to overcome with the right data and 
methods
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Questions?


