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Presenter
Presentation Notes
Before I start, I want to mention all of the partners displayed here have helped build SWAMP’s large bioassessment dataset. The data and tools would not be possible without them.


_

SWAMP Mission

Provide resource managers, decision makers, and the public with
timely, high-quality information to evaluate the condition of all
waters throughout California.

SWAMP monitoring evaluates the physical, chemical, and biological
Integrity of the State’s waters.
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Presenter
Presentation Notes
Why create a dashboard? The SWAMP mission is to…
To provide high quality information, SWAMP’s many monitoring programs collect data to evaluate the physical, chemical, and biological integrity of the State’s waters

https://www.waterboards.ca.gov/water_issues/programs/swamp/bioassessment/
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Ambient and Reference Monitoring
Programs Provide Context for Assessment

Perennial Streams Assessment Reference Condition Management Program
(status of streams using statistical survey design) (streams with minimal human disturbance)

Surface Waler
Ambient Monitoring
Frogram
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Presentation Notes
In order to evaluate the biological integrity of the state’s waters, SWAMP has two statewide monitoring programs.
The Perennial Streams Assessment (PSA) collects ambient data by using a statistical survey design to answer the question of what is the biological condition of all California streams and what is the condition of streams that drain agricultural, urban, and forested landuses?
The pie charts on the map display how much stream length are in good biological condition (44% statewide), 22% is in fair condition, and 34% is in degraded condition. Boundaries are PSA ecoregions (ecosystems – type, quality, and quantity of environmental resources are similar).

The Reference Condition Management Program (RCMP) collects reference data by using a targeted sampling design to answer what is the biological expectation for healthy streams where human disturbance is absent/minimal? 
A few criteria used to determine if a site is reference are: number of road crossings, distance from dams, and riparian disturbance index score. [Visual observations of human disturbance i.e. bridges, trees cut down, pavement)
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Availlable Bioassessment Data

CALIFORNIA

GOV OPEN DATA PORTAL

CALIFORNIA ENVIRONMENTAL DATA EXCHANGE NETWORK ﬁj‘j Surface Water - Benthic Macroinvertebrates - CEDEN
® Water Quality @ Toxicity @ Tissue £ Water
O Benthic ~ ® Habitat D e B e i ot i L e e
Note bacteria single species concentrations are...
. £ £
Benthic
Project CollectionMethodName  FinallD BAResult
Statewide Perennial Streams Assessment 2015  BMI_Reach-WideBenthos Oligochaeta 193
Statewide Perennial Streams Assessment 2015 BMI_Reach-WideBenthos Amphipoda 137
Statewide Perennial Streams Assessment 2015  BMI_Reach-WideBenthos Chironomus 52
Statewide Perennial Streams Assessment 2015 BMI_Reach-WideBenthos Hyalella 41
Statewide Perennial Streams Assessment 2015 BMI_Reach-WideBenthos Crangonyx 39
Habitat
Project LocationCode Result Analyte
Statewide Perennial Streams Assessment 2015 Transl, CtriewlLeft 17 Canopy Cover
Statewide Perennial Streams Assessment 2015  Transl, CiriewUp 16 Canopy Cover
Statewide Perennial Streams Assessment 2015 Trans), CtrViewlLeft 17 Canopy Cover
Water Quality
Project Analyte Unit Result
Statewide Perennial Streams Assessment 2015 SpecificConductivity, Total uS/cm 1574
Statewide Perennial Streams Assessment 2015 Nitrogen, Total, Total mg/L 0.496
Statewide Perennial Streams Assessment 2015 Phosphorus as P, Total mg/L  0.0311 E:":L:l':':fm;ﬂ'l“ﬂ
@gram


Presenter
Presentation Notes
The PSA and RCMP both collect the same type of data: benthic macroinvertebrates, habitat surveys, and water quality.
Data from the PSA and RCMP can be downloaded either through CEDEN and through the CA Open Data Portal.

Here are a few example datasets that you can expect to see.
The picture of Oligochaeta is found in all types of water, including highly polluted areas.

So after you have downloaded all this data, how do you make sense of it? How do you incorporate the information about how Oligochaeta is found in all types of water? Where are the healthy biology streams? What is the ambient biological condition in the North Coast region versus being in the San Diego region?


Project

Statewide Perennial Streams Assessment 2015
Statewide Perennial Streams Assessment 2015
Statewide Perennial Streams Assessment 2015
Statewide Perennial Streams Assessment 2015
Statewide Perennial Streams Assessment 2015

selact Regional Board
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Chi a (mafm2} 1,714
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Presenter
Presentation Notes
This is where the dashboard comes in. 

A dashboard allows the user to organize and analyze data so it could be turned into information.
Instead of spreadsheets, a dashboard allows the user to communicate their findings to colleagues and management through maps, graphs, and summary statistics. 
A dashboard is also an interactive report, which means that it can map or graph a specific data set or group of datasets based on what the user is interested in.
Basically, a dashboard takes your spreadsheet of data and turns it into information.


Where are the Intact Biological Streams?

e CSC] Condition Number of Results Minimum
Landuse and CSCI Condition
B Likely Intact csal 1578 032
Chla (mg/m2) 914 0.00
AFDM (g/m2) 784 0.00
PTL (mg/L) 928 0.00
Landuse NTL (mg/L) 767 0.00
A Reference 755 (mg/L) 687 030
@ Forest COND (uSfem) 1,006 0.00
B Other Turb (NTU) 851 0.00
& Urban
CL(mafl) 825 0.00
® g
W1Hall 750 0.00
Reference/Probabilistic
Landuse
(aln
Probabilistic )
Reference -
Landuse e
(&1 .
o} <y ;: 0e
2 Landuse: Forest
501 Candition = Median: 1.0705
- - o4 Mumber of Results: 184
Likely Intact -
0.2
0.0
Reference Forest

Other

Median
1.07

8.03

6.54

0.02

0.10

120

14480

0.67

184

Landuse: Urban
Median: 0.9642
Number of Results: 10

Urban

Bverage Maximum
1.07 140
1458 31538
1414 704582
0.29 160.00
033 26.00
287 68.00
28367 2,763.00
148 85.20
1373 460.00
0.35 431
Parameter
® csal
Chla (mg/m2)
AFDM (g/m2)
PTL (ma/L)
NTL (mg/L)
TS5 (mg/L)
COND (uS/em)
Turb (NTU)
CL(mg/L)
WL Hall
Landuse: Ag
Median: 0.9642

Mumber of Results: 4
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Presentation Notes
If you wanted to know where the streams are with intact or healthy biology, then you can select the Likely Intact CSCI condition on the dropdown, the map then plots only stations where CSCI scores were greater than or equal to 0.92
The bar graph shows that 184 samples taken from the forested landuse fit in this condition. In contrast, only 10 samples from the urban landuse and 4 samples are from the agricultural landuse fit in this CSCI condition.

The map shows that there are intact biological streams statewide. The bar graph does a quick comparison of different landuses for this biological condition.


Where are the Altered Biological Streams?

ca C5C1 Conditi
I—a nduse d nd CSCI CDnd |t|on R Number of Results Minimum Median Average Maximum
. Very Likely Altered

ags 011 048 0.46 062

Chla (mg/m2) 288 0.00 2289 2508 15078
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Presentation Notes
If you want to know where all of the streams are with altered or unhealthy biology, then you select the Very Likely Altered CSCI condition on the dropdown, and then the map plots only stations where CSCI scores were less than or equal to 0.62
The bar graph shows that only 14 samples taken from forested landuse fit in this condition. In contrast, 222 samples from an urban landuse and 40 samples from an agricultural landuse fit in this CSCI condition.

From the summary table, you can see that the median for Chlorophyll a and conductivity for all of these samples are elevated.
Chlorophyll a is the predominant type of chlorophyll found in green plants and algae. One of the symptoms of degraded water quality condition is the increase of algae biomass as measured by chlorophyll a.
Conductivity is a measure of the ability of water to pass an electrical current. Increases in conductivity may indicate that a discharge or some other source of disturbance has decreased the health of the water body and its associated biota.

The map shows that the altered biology streams are also statewide and they tend to fall under the urban and agricultural landuses.


What is the biological condition in the San Diego region?

select Regional Board

Arizon;

& OpenStreetMap contribu

Number of Results Minimum
csal 124 0.38
Chl a (ma/m2) 137 0.00
AFDM (g/m2) 103 158
PTL (mgjL) 120 0.00
NTL (mg/L) 107 0.00
TS5 (mg/L) 121 0.00
COND (uS/cm) 140 87.70
Turb (NTU) 116 0.00
CL(mg/L} 123 13.18
W1 Hall 143 0.00

Landuse and CSCI Condition

+ R
et

g .
* L 1
& .

X <’

[ | »
™ g =
+ P - .
+ , =
= B
+ L+ )
F =
. = =
5 2o
o [

CSCl Condition

. Likely Intact

. Possibly Altered
0 Likely Altered

Wl Very Likely Altered
Landuse

W COther

* Urban

® Lg

Reference/Probabilistic
(A
Probabilistic
Reference

Landuse

(All)

o <>

CSCl Condition

10} -
B et | __'__,__._~—-———"
© OpenSireetMap contributors
Median Average Maximum Landuse Peeameter
078 081 127 8
2840 4116 227.06
o~ Landuse Other
2540 4536 35080 Median: 0.9657
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MNumber of Results: 1
169.00 26552 1,500.00
067 123 554 o
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If you wanted to only see data for a regional board, you can then click on the first map. The bigger map, summary table, and bar graphs will then only display data for that region.
In this example, the bar graph shows that San Diego doesn’t have any streams that drain forested landuse. 


What is the biological condition in the North Coast region?

select Regional Board

@ DpenStreetMap contributors

MNumber of Results

csal 174
Chl a (mg/m2) 170
AFDM (g/m2) 159
PTL (mg/L) 173
NTL (maL) 173
155 (ma/L) 161
COND (uS/em) 174
Turb (NTU) 172
CL (mg/L) 173
W1 Hall 174

Minimum

0.24

0.00

0.00

0.00

0.00

-0.30

2368

0.01

0.00

0.00

Landuse and CSCI Condition

CSCl Condition

. Likely Intact

. Possibly Altered
. Likely Altered

& OpenSireetMap contributors

Median Average Maximum
0.52 0.50 133
8.56 1387 97.73
6.20 9.57 59.80
0.02 0.03 0.79
011 0.22 252
0.50 308 3420

185.50 229.50 2,430.00
0.44 129 12.30
375 6.47 77.50
033 0.60 472

W Very Likely Altered
Landuse
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B Other
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i ® Ag

Reference/Probabilistic
(all)
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Landuse

o <>

CSCl Condition
(&l -

Landuse

Landuse Forest
Median: 0.9773
Number of Results: 106

Landuse: Other
Median: 0.8482
Number of Results: 53

»

Landuse: Urban
Median 0.5449
o MNumber of Results: 7

MedisnValue

Urba

Parameter

(&} £8C1

Landuse: Ag
Median 0.6360
Number of Results: 8

Surfoce Water
Ambient Monitoring
Frogram



Presenter
Presentation Notes
In this next example I selected the North Coast region.
The bar graph shows that North Coast streams mostly drain the forested landuse.


What is the biological condition in the Lahontan region?

. Likely Intact
. Possibly Altered
. Likely Alterec

select Regional Board Landuse and CSCI Condition e —

* : . Very Likely Altered
; ] Landuse
Utah ! | @ Forest
W Other
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®n Lo
° - : i Reference/Probabilistic
v i (A1)
California B o Probabilistic
5 Reference
@ OpenSireetMap confributors L‘"m ' n .E Landuse
] s (All)
. i
o] £l
CSCl Condition
+ (al) -
® -
& OpenSireetMap contributors ,:'

Number of Results Minimum Median Average Maximum Landuse Parameter
csal 80 038 103 038 128 EoN—
Chla (mg/m2) 76 0.00 587 1135 8320 10 Mpaiana)

Landuse Forest
AFDM (gfm2) 71 0.00 856 10,07 5096 Median: 1.0277
°%  number of Results: 16
PTL (ma/L) 76 0.00 0.02 0.03 032
y .
NTL (mg/L) 76 0.00 0.10 017 107 & Landuse Other
3 Median 1.0717
TS5 (ma/L) 6 0.0 2.20 430 23.20 i Number of Results: 56
COND (uS/em) 80 0.00 70.60 168.19 4,234.00 A Landuse: Urban
Median: 0.6764
Turb (NTU) 76 0.1z 108 le4 10.55 ) Number of Results: 5 Landuse: Ag
bz edian: 0.4544
CL(mafL) 76 0.00 051 854 433.00 - Number of Results: 3
W1 Hall 80 0.00 0.33 0.69 431 -
. Othe Ueban Ag
Surfoce Waler
. a
Ambient Monitoring

Frogram
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In this next example I selected the Lahontan region.

The summary table shows that most CSCI scores are in the Likely Intact condition


ﬁ

Instant Feedback

e Dashboard can map/graph/summarize

different datasets.

» Filter for only intact/altered biology
 Filter for regional board specific data
o Bar graph display results by landuse
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Presentation Notes
The point I am trying to make by going through these examples is to show that the dashboard gives instant feedback.



What is the biological condition of streams that drain
urban landuses?

Landuse and CSCI Condition e —
. Likely Intact
: I Possibly Altered Northern California Southern California
+ ....... e e e Ol TR R
+ . Very Likely Altered
P . Landuse
S & Urban
oY
+ e ia
¢
+ + ) ' E Reference/Probabilistic
California ! i (Al
o s Probabilistic
- : Reference
. | Landuse
»
5 =
CSCl Condition
(All) -
& OpenSireetMap contributors
MNumber of Results Minimum Median Average Maximum
Cscl 361 011 0.56 0.56 11z
Chla (mg/m2) 279 0.00 3172 52.81 450.78
AFDM (g/m2) 247 0.07 2857 69.78 240.08
PTL (mg/L) 263 0.00 0.13 10.78 1,500.00
NTL (mag,/L) 268 0.00 130 2.80 28.00
TS5 (mg/L) 265 0.00 6.40 17.99 428.70
COND (uS/cm) 322 2.80 1,14350 144901 10,735.00
Turb (NTU) 228 0.00 275 8.10 320.00
Surface Waler
CL(mg/L) 269 0.37 128.00 175.04 1,500.00 Ambient m.i'r'ﬂ'l"i“ﬂ

W1 Hall 325 0.00 253 2.68 10.50 Frogrom
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If you want to look at streams statewide that drain the urban landuse, you can slide the landuse slider to urban.

The summary table shows that most CSCI scores for this landuse is in the Very Likely Altered category.
Most results for Chlorophyll a and conductivity are elevated which mean degraded water quality.


What is the biological condition of streams that drain
agricultural landuses?

Landuse and CSCI Condition

o |
E Y %
» :
x 1 :
*x |
by |
”‘ Newvada :
£ i
¥ !
wifornia EL ______
e x
* .
& o
x ;-'
8 OpenStreetMap contributors ,,\
MNumber of Results
CsCl 64
Chl a (mg/m2) 58
AFDM (g/m2) 55
PTL (mgyL) 61
NTL (magyL) 56
TSS (mgfL) 51
COND (uS/cm) 62
Turb (NTU) 53
CL (mg/L) 59
W1 Hall 62

CSC1 Condition

. Likely Intact

. Possibly Altered
M Likely Altered

W Very Likely Altered Landuse
Landuse 012
® Lo

Reference/Probabilistic
(ain
Probabilistic
Reference

Median Value
&

Landuse

Q<[> 0.00

0.02

C5Cl Condition

() -

Minimum Median
0.22 0.57
0.00 12.45
2.59 13.52
0.00 0.12
0.01 0.84
0.50 10.00

22.30 285.00
0.18 3.58
0.38 5.50
0.00 16l

Landuse: Ag
Median: 0.1150
Mumber of Results: 61

Average Maximum
0.56 1.10
4573 454.55
29.27 278.45
0.35 2.85
5.30 89.75
42.87 700.00
713.73 4,105.00
25.24 680.00
41.74 206.24

1.96 o573

Parameter

cscl
Chla (mg/m2)
AFDM (g/m?2)

® PTL(mg/l)
NTL (mg/L)
S8 (mg/L)
COND (uS/cm)
Turb (NTU)
CL{mg/L)
W1 Hall
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If you want to look at streams statewide that drain the agricultural landuse, you can slide the landuse slider to ag.

The summary table shows that most CSCI scores for this landuse is in the Very Likely Altered category.


ﬁ

Report on Landuses

e Urban and Agricultural Landuses

 Most streams in these landuses have altered
biology based on median CSCI score

 Most urban streams have high results for
chlorophyll a

 One symptom of degraded water quality condition
IS the increase of algae biomass as measured by
chlorophyll a

 High W1 HALL results

e Riparian human disturbance index used to
Interpret physical habitat field data

Surfoce Water
Ambient Monitoring
Frogram
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The point of going through these examples is to show that the dashboard can filter for just urban and agricultural landuse data.


Landuse and CSCI Condition

© OpensStreetMap coniributors

csal
Chl a (mg/m2)
AFDM (g/m2)
PTL (mg/L)
NTL (mg/L)
TSS (mg/L)
COND (uS/cm)
Turb (NTU)

CL (mgfL)

W1 Hall

Where are the reference streams?

Mumber of Results

1,527
574
c4z
E76
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402
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560

405

C5Cl Condition
. Likely Intact

E@ Possibly Altered

---- M Likely Altered

B Very Likely Altered Landuse
Landuse
A Reference 0.016
0014
0012
% 0.010
Reference/Probabilistic E
(ai) g 0.008
"""" Probabilistic 0.006
Reference
0.004
Landuse
[ ] o
o A 0.000
C5CI Condition
(Al v
H‘-\-.\_\_\_
Minimum Median
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0.01 .54
101 6.19
0.00 0.02
0.01 0.10
0.10 1.20
0.00 13375
0.00 0.65
011 142
0.00 0.00

Average

1.00
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0.02

23301
131
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0.23

Landuse: Reference
Median: 0.01660
Mumber of Results: 676
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Maximum

1.40
372.11
478.00

0.57
372
310.00
2,667.00
30.80
193.00

2.72

Parameter
cscl
Chia mg/m2)
AFDM (g/m2)
® PTL(mg/L)
NTL (mg/L)
TS5 (mg/L)
COND (uS/cm)
Turb (NTU)
CL(mg/L)
W1 Hall
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If you want to look at reference streams statewide, you can click on the checkbox for reference.

The summary table shows that the median CSCI score reference is 1.01 which means that most streams in this category are in the Likely Intact category.


What are reference conditions for streams in Region 5?7

select Regional Board Landuse and CSCI Condition HE! Conition

. Likely Intact
' Possibly Altered
. Likely Altered

‘ . Very Likely Altered
A :
A '
‘ ‘ 1 : Landuse
e titah 2 A Reference
) r A
A
A
‘A
h fievaga Reference/Probabilistic

(Al

Ariz
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Reference
& OpenSireetMap confributors L“a._m_ Lk
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o <[>
CSCl Condition
(A1) -
& OpenSireetMap confributors
MNumber of Results Minimum Median Average Maximum
Landuse Parameter
CsCl 402.0 0.29 102 1.00 135 (=-1d]
Chla(mg/m2) 175.0 0.32 772 1437 123.00 AFOM (g
=) PTL{my/L
NTL (s
AFDM (g/m2) 1840 130 5.04 1117 478.00 Lan :I usa: R’EfE‘I’EI’]{E‘ '\ss e L.
PTL (mg/L) 185.0 0.00 0.02 0.03 0.20 0435 Median: 0.02060 50“"3 (u
wrly
¥ -
NTL (mg/L) 132.0 0.01 0.08 013 3.8 2 Mumber of Results: 185
T5S (mg/L) 127.0 0.10 1.00 154 17.00 § oo
=
COND (uS/cm) 181.0 0.00 78.00 11072 776.00
Turb (NTU) 151.0 0.00 0.66 101 9.34 0L008
CL (mg/L) 175.0 011 0.59 244 58.80
W1Hall 123.0 0.00 0.0 0.24 1.80

SUrrace vwaler
Ambient Monitoring
Frogram
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You could also look at reference sites by regional board. In this example, you can click on Region 5 in the map.


ﬁ

Summary

 Dashboards can help management make data-

driven decisions
 Maps, graphs, and summary tables instead of
spreadsheets

e Users interact with the data using maps, sliders,
checkboxes through a website

* This dashboard can help communicate

monitoring results at regional and state level
 Urban and Agricultural landuses tend to have
degraded biology as measured by the CSCI

Surfoce Water
Ambient Monitoring
Frogram
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In summary, I hope you take these three points from my presentation.



_

Thank You

URL.: https://public.tableau.com/en-us/s/
Search: Communicate Bioassessment

Calvin Yang
916-341-5545
calvin.yang@waterboards.ca.gov

Learn More:
https://www.waterboards.ca.qov/water 1ssues/programs
/swamp/bioassessment/
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Presentation Notes
Thank you for listening and here is how you can interact with the dashboard further if you are interested

mailto:Calvin.yang@waterboards.ca.gov
https://public.tableau.com/en-us/s/
https://www.waterboards.ca.gov/water_issues/programs/swamp/bioassessment/
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