Application of SSN and
NorWeST to WQ Standards

SSN Workshop 2019

Session 5

Observed il I I Predicted
Data i Il | Data

oC i
i




Overview

1. Temperature statistics
2. MFID Max and 7DADM statistics
3. SSN models and spatial scale

4. SSN models and temporal scale



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



2. MFJD alternate temperature
statistics

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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2. MFJD alternate
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2. MFID alternate ¢ & .
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2. MFJD alternate temperature statistics:
Covariate Relative Importance

For ALL
three \ IEGET _Main channel slope | Avg base flow rec. coef.
|

temperature

.p : | Shade of some kind | | |
statistics:
Differences Mean Maximum 7DADM
Between | Shade —1hr | | Shade —2hr | | Shade —2hr |
Temperature
statistics: | |

or I |
| |
Irrigated crop water loss Irrigated crop water loss



2. MFJD alternate temperature
statistics

Covariate contributions to predictions

Fixed Effects t.value
(Intercept) 89.55

Z mnAT.s 7.918
< elev m.s -9.306
LL] v_coord.s 2.043
cmsQkm2.s -2.38

E mcslope.s -5.458
shd cur Olhrs -7.678
mcslope.s:bfrcavg.s -4.856
Fixed Effects t.value
(Intercept) 81.84

E mnAT.s 1.583
D elev_m.s -6.144
meslope.s -6.048

< cmsQkm?2.s | -4.787
D shd cur 02hr.s -5.718
CTop.s -1.274

™~ meslope.s:bfrcave.s -4.189
cmsQkm2.s:shd  cur 02hr.s 1.983




3. SSN models and spatial scale

Spatial
coverage is

where SSN
models excel

predictions
where data do
not exist
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3. SSN models and spatial scale

Distribution
and statistic
comparison
between in
situ observed
and predicted
temperatures

Different
shapes and
statistics

0.15 1
Observed
4 Predicted

0.05A

density

0.00 A

0.151

0.10 1

density

0.05A

0.00 A

MFJD August: Observed vs Predicted data

Data Origin

20°C

Mean

™ m
2ok
20°

5o
7/DADM

10 20 30
Stream temperature (°C)




3. SSN models and spatial scale
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3. SSN models and spatial scale

Distribution
comparison
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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
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SSN models and exceedance

7 DAD M MFJD confidence interval density plots for 7DADM predictions
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SSN models and exceedance
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4. SSN models and temporal scale

Other temporal thermal regime analyses to explore

TABLE 1. Stream Temperature Metrics Used in Our Analysis.
The wavelet variance metrics decompose the variability

Wave | et a n a IyS i S of a time series into increasing temporal scales.
(Steel et al. 2016 JAWRA) Metric

Name Description Facet
AWAT Average of all average Mean
weekly temperatures
MWAT Maximum of all average Maximum
weekly temperatures
Traditional statistics - MWMT  Maximum of all weekly Maximum
maximum temperatures
mWAT Minimum of all average Minimum
weekly temperatures
VAR Empirical variance Across-day variance

of the time series
AvgDelT Average daily temperature range Within-day variance

Wv1l.5h 1.5 h wavelet variance Within-day variance

Wv3 h 3 h wavelet variance Within-day variance

o Wv6 h 6 h wavelet variance Within-day variance

New wavelet statistics — Wvi2 h 12 h wavelet variance Within-day variance
Wvl day 1 day wavelet variance Across-day variance

Wv2 day 2 day wavelet variance Across-day variance

Wv4 day 4 day wavelet variance Across-day variance




4. SSN models and temporal scale

Other temporal thermal regime analyses to explore
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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?

MFJD August: Observed vs Predicted data

MFJD August7DADM: Predicted data
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