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Synthesis activities

* Develop river conditions index for
a) temperature, b) dissolved oxygen

* Manuscript of Columbia and
Willamette primary productivity

* Publishing dataset for water quality
EMP sites. Sonde data, nutrient
data, and chlorophyll a.




Sensor Networks in the Columbia River estuary
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Climate influences on river temperature

* Winter Snowpack
* High snowpack from cold and wet winters

* Low snowpack from warm winters, or
cold and dry winters

* Spring transition
e Determines characteristics of the freshet

 Summer drought
* River flow between June - October




Towards developing an index of river temperature conditions

Year | EOT-US | EOT-DS | Upwelling R-Temp Freshet | CRB SWE | CRB Precip | PDX air temp
Avg | 24+13 | 2536 | -3.0+08 | 76+12 [7.0+20]| 105+29 [ 102+19 37+14
(1997 JENBRIN 56 (0.9) | -1.7(15) | 69(-05) [10.7(1.9)] 163(2.0) | 147(2.4) | 52(1.07)
1998 13 (-0.8) | 90(1.8) | -3.0(-0.0) | 85(0.76) | 7.5(0.3) | 99(-0.1) | 94(-0.3) 48 (0.79)
1999| 2(-1.7) | 0(-0.6) | -2.9(0.0) | 58(-1.4) | 83(0.7) | 157(1.8) | 128(1.4) 34 (-0.2)
2000| 28(0.3) | 5(-0.5) | -2.7(0.3) | 81(0.44) [6.1(-0.5)| 114(0.4) | 102(0.1) 31 (-0.4)
2001 22(-0.1) | 0(-0.6) | -2.7(0.3) | 86(0.85) 24 (-0.9)
2002| 9(-1.1) | 0(-0.6) | -3.8(-1.0) | 73(-0.2) [ 7.2(0.1) | 126(0.8) | 108(0.4) 28 (-0.6)
2003 | 11 (-1.0) [ 22(-0.0) | -3.4(-0.5) | 82(0.52) |6.3(-0.4)| 88(-0.5) | 92(-0.4) 44 (0.50)
2004 | 33(0.7) | 1(-0.6) 81(0.44) |6.1(-0.5) | 95(-0.3) | 93(-0.3) 51 (1.00)
2005| 42 (1.4) | 23(-0.0)| -3.3(-0.5) | 79(0.27) |5.6(-0.7) | 59(-1.5) | 72(-1.4) 38 (0.07)
2006 23(-0.1) | 0(-0.6) | -5.1(-2.7) | 77(0.11) | 7.4(0.2) | 135(1.1) | 118(0.9) 33 (-0.2)
2007 35(0.8) | 3(-0.6) | -3.0(-0.0) [ 77(0.11) |6.1(-0.5)| 83(-0.7) | 103(0.1) 40 (0.21)
2008| 13 (-0.8) | 7(-0.4) | -3.6(-0.8) | 72(-0.2) | 7.7(0.4) | 141(1.3) | 113(0.6) 36 (-0.0)
2009|20(-0.3) | 0(-0.6) | -2.8(0.1) | 85(0.76) [6.3(-0.3)| 112(0.3) | 99(-0.0) 54 (1.22)
2010| 23(-0.1) [ 18 (-0.1) | -2.7(0.3) | 47(-2.3) |6.3(-04)| 77(-09) | 77(1.1) 27 (-0.7)
2011{13(-0.8) | 26 (0.0) | -2.9(0.1) | 59(-1.3) [10.4(1.7)] 130(0.9) | 121(1.1) 38 (0.07)
2012| 15(-0.7) | 0(-0.6) | -3.2(-0.3) | 59(-1.3) | 9.2(1.2) | 119(0.5) | 109 (0.5) 38 (0.07)
2013| 42(1.4) [ 14(-0.2)| -29(0.1) | 84(0.68) |6.7(-0.1)| 88(-0.5) | 96(-0.2) 57 (1.43)
2014| 31(0.5) | 73(1.3) | -3.4(-0.5) | 86(0.85) | 7.3(0.1) | 103(-0.0) | 97(-0.1) 60 (1.65)
2015| 33(0.7)

2016| n/a n/a -3.6 85(0.72) |5.5(-0.7) | 105 (0.03) | 114 (0.61) 49 (0.86)
2017| n/a n/a -3.5 78 (0.15) | 8.7(0.9) | 120(0.55) | 138 (1.85) 45 (0.57)

Runner up

I Record year

2015 ranked high in 5 of 8 categories
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Dissolved Oxygen - potential for hypoxia
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Nutrient Transformation in Two Types of Rivers
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Water column light and stratification
measurements




The Water Column is Homogeneously Mixed in Both Rivers: Depth Profiles
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The Water Column is Homogeneously Mixed in Both Rivers:
Chlorophyll a

Camas WA: 2017-2018 Willamette Park OR: 2017-2018
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Chlorophyll patterns: early summer phyto bloom in Columbia, late
bloom in Willamette



Chla, ug L' (deep)

Columbia River, 2017-2018 Willamette River, 2017-2018
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* Chlorophyll concentrations were very close to each other
between depths

* Result expected despite differing rates of photosynthesis
between depths




The Water Column is Homogeneously Mixed in Both Rivers:
Nitrate and Ortho-Phosphate

Columbia River, 2017-2018 Willamette Park OR, 2017-2018
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BOD incubations from different depths

Camas, WA: 2017-2018 Willamette Park, OR: 2017-2018
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NEM Open Water Technique
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Comparing Sensor and BOD Results

Camas, WA: 2017-2018 Willamette Park, OR: 2017-2018
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e Columbia River is autotrophic most of the year

* Willamette slightly autotrophic, strongly heterotrophic in summer



Trophic State

Columbia River:

Gross: ~631
Net: +~233

Willamette River:

Gross: 566
Net: - 236

Camas, WA: 2017-2018
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