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Thermal and Water-Quality Diversity

" Summer Off-Channel monitoring

" UO/OSU: 2007-2016 synoptic monitoring focus
" USGS: 2015-2016 continuous monitoring focus

" Main channel temperature model
(2015, 2011, 2001, 2002)

" Synthesis of :
measured and L
modeled data

® Flow Scenarios

" Temperature
toolkit

d’ Photo credit : Norman Buccola, USGS
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7dADM: 7-day average of daily maximum Data from USGS, http://waterdata.usgs.gov/nwis

Willamette River 2011/2015 Temperature 3

B Min-Q10/Q90-Max — 2015 _
O Q10-Q30/Q70-Q90 — 2011
L Q30-Q70 — Temp Standard

Percentiles from USGS 14174000 WILLAMETTE RIVER AT ALBANY, OR 2001-2016
| | | | |

B Min-Q10/Q90-Max — 2015 m
O Q10-030/Q70-Q90 — 20m B
L Q30-Q70 = Temp Standard

Percentiles from USGS 14192015-14191000 WILLAMETTE RIVER AT KEIZER/SALEM,OR 1975-2016
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map from USGS

Willamette River

Models -~
e

—

CE-QUAL-W?2

e Calibrated for 2001 and 2002 for
temperature TMDL.

 Used to assess effects of upstream
dams.

e Used to evaluate 2011 (cool/wet) and
2015 (hot/dry) conditions and aid in
evaluations of flow management

 Used to help quantify a Thermal
Mosaic of the river.
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Modeled 7-day Average of Dail
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Modeled 7-day Average of Daily Max Temperatures 6
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Wheatland Ferry Reach (RM 67-77)

Willamette River near MWillamette Mission
31-Aug—2015
o - -
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]
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Independence/Santiam (RM 96-108) EXPLANATION
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Upstream of Harrisburg (RM161-164) EXPLANATION
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Operation Scenarios — Flows at Salem *

18,000 | |
e uw2011base
17,000 = uw2015base B
16.000 == uw2015adql ]
' o= uw2015adg2a
15,000 — uw2015adg3a _
14,000 uw2015defl
) uw2015def8
‘0, 13,000 BiOP Target
= \ BiOP Defecit Target
2 12,000 ! -
E ‘
— 11,000 [ ‘
S 1
D 10,000 [
E ’
= 9,000 [
T
O go000 [ '
| 0 Min-Q10/Q90-Max |
7,000 O Q10-Q30/Q70-Q90
O Q30-Q70 \
6,000 Q30-Q |
5000 [
4,000 — e

A M J J A S @)
Percentiles From USGS 14191000 Willamette River at Salem, OR (1972-2015)

& USGS
d Preliminary results; subject to revision



Operation Scenarios at Salem — Flows and Temp

Weekly Flow [cfs] Weekly Flow Dif to 2015 [cfs]
16000- 6000-
4000-
12000-
2000-
8000- 0- scenario
= uw2015base
l N -2000- uw2015adq
. 4000 uw2015adq2a
E Weekly 7dADM Temp [°C] - uw2015adg3a
1 N uw2015def1
25 1.0- A uw2015def2a
0.5- - uw2015def8
20-
0.0-
15- -0.5-
-1.0-
LN 65 o oab
) @)
< Y Y Fg S O

Date in 2015
w5
é USGS Preliminary results; not for distribution
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Regressions of Flow Scenarios at Salem

Aprl-Jun30 2015 ~ 0.26°C decrease for 1000 cfs increase
Jul1l-Sep30 2015 ~ 0.46°C decrease for 1000 cfs increase

Qdif [cfs] Tdif °C [Apr1-Jun30] Tdif °C [Jul1l-Sep30]

-2000 0.92
-1000 0.26 0.46
0 0 0
1000 -0.26 -0.46
2000 -0.53 -0.92
3000 -0.79
4000 -1.05
5000 -1.32
6000 -1.58

& USGS
d Preliminary results; subject to revision
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Predicting Water Temperature at Salem

Question:
Is It possible to predict 7-day water temperature at Salem from
other measured datasets, such as flow and air temperature?

Datasets:
14192015 - Willamette River at Keizer (water temperature [WT])
14191000 - Willamette River at Salem (streamflow [Q])
14207200 - Tualatin River at Oswego Dam (air temperature [AT])
Focus on spring period: April-June

Methods:

Multiple linear regression; different functional forms:
WT7a keizer = @ * AT7q.0pam + b * Q74,sa1em + €
WTqkeizer = @ * AT7q 0pam + b *10810(Q7a,5a1em) + €

WT7d,Keizer = ax* AT7d,0Dam + b/Q7d,Salem +C

=ZUSGS . e
s Preliminary results; subject to revision
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Predicting Water Temperature at Salem **

7-Day Mean Water Temperature at Salem, April-June, 2001-2016

25
24 A =10 deg C AT, regression
23 4 * 10deg CAT, measured
29 - =12 deg C AT, regression
= 12 deg CAT, measured
T 21 A )
= =14 deg C AT, regression
g 20 - » 14 deg C AT, measured
o .
@ 19 A =16 deg C AT, regression
E 18 - = 16deg CAT, measured
'3' =18 deg C AT, regression
m 17 A
= « 18deg C AT, measured
£ i
g 16 -20deg C AT, regression
=
> 15 20 deg C AT, measured
-
~ 14 4
= .
% Example:
= o
. At 16°C AT,
11 a flow of
~17,000 ft3/s
10 - .
might be needed
91 WT,,,., =0.5575%AT, ... +48775/Q,,...+ 3|28 . to keep WT,4
8 T T T T T T ! T b€|OW 15°C
3,000 6,000 9,000 12,000 15000 18000 21,000 24,000 27,000 30,000

7-day Mean Flow (ft3/s)

USGS Preliminary results; subject to revision
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Conclusions

Thermal div r ity in the Willamette exists,

and is needed!
" Models quantify conditions in main channels

" Flow changes can affect temperature, but flow
cannot overcome effects of weather

" Flow changes have larger effect during

summer (low flow)
® Spring ~ 0.26°C decrease for 1000 cfs increase
® Summer ~ 0.46°C decrease for 1000 cfs increase

" Regression tools based on flow,
alr temperature could assist management

& USGS
Preliminary results; subject to revision
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Thank You

Visit http://or.water.usgs.gov/wg_modeling/ for links to projects and publications.

Contact:
Norman Buccola - nbuccola@usgs.gov 503-251-3245
Stewart Rounds - sarounds@usgs.gov 503-251-3280
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