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Purpose of Data Management System (DMS)

* Goal: Provide higher quality data for modelers to confidently
and effectively:
* Assess data
* Develop models
* Apply models

* Intended Outcome:
* Produce more reliable data management to support decision making
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GIGO - No Matter How You Say It
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Impacts of Poor-Quality Data

* Poor-Quality Data
* Incomplete
* Inaccurate
* Inconsistent
* |nvalid
* Redundant
 Non-standard

* Impacts
* Inefficiency/lost time
Added costs
Missed opportunities
Lack of confidence
Poor quality analysis and model results




GIGO - But What is in the Garbage Really?
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GIGO - But What is in the Garbage Really?

A
Datetime (PST)

B
Raw Data

C
Raw Quality Code

D
Gap Filled Data

E
Gap Filled Quality Code

F
Quality Code Stn Type ID

€]
Corrected Data

H
Corrected Quality Code

|
Quality Code Stn Type ID

07/26/2004 02:26 PM

340.8

Provisional

345.8

Corrected

18

07/27/2004 02:29 PM

340.8

Provisional

345.8

Corrected

18

07/28/2004 02:20 FM

340.8

Provisional

345.8

Corrected

18

07/29/2004 02:16 PM

336.8

Provisional

340.8

Corrected

18

07/30/2004 02:20 FM

Gap Filled

07/31/2004 02:31 PM

Gap Filled

08/01/2004 02:25 PM

Gap Filled

08/02/2004 02:30 PM

Gap Filled

08/03/2004 02:25 PM

Gap Filled

08/04/2004 02:33 PM

Provisional

08/05/2004 02:25 PM

Provisional

08/06/2004 02:25 PM

Provisional

08/07/2004 02:25 PM

Provisional

08/08/2004 02:32 PM

Provisional

16| 08/09/2004 02:30 PM

17
18
19
20
21
22
23
24
25
26
27
28
29
30
£l |
32
a3

Provisional

08/10/2004 02:30 PM

Provisional

08/11/2004 02:29 PM

Approved

08/12/2004 02:26 PM

Approved

08/13/2004 02:30 PM

Approved

08/14/2004 02:30 PM

Approved

08/15/2004 02:25 PM

Gap Filled

08/16/2004 02:30 PM

Gap Filled

08/17/2004 02:25 PM

Gap Filled

08/18/2004 02:25 PM

Gap Filled

08/19/2004 02:25 PM

Gap Filled

0872072004 12:00 AM

Gap Filled

08/21/2004 02:25 PM

Approved

08/22/2004 02:25 PM

Approved

08/23/2004 02:40 PM

Approved

08/24/2004 02:18 PM

Approved

08/25/2004 02:36 PM

Approved

08/26/2004 02:32 PM

Approved




What is in the DMS for WTMP?

* Functions of a DMS with database structure
» Store and organize data (rules-based organization)
« Streamline data collection
 Visualize data
* Create and track metadata
 Be able to adapt

 WTMP key topics
* Quality Codes — metadata
* Model Ready Data - common formats, no gaps
* Web Access — automated data communication




DMS - Store and Organize Data in
Data Library

« Time series organized by
‘Project” that equates to
Model Domain.

Includes metadata and
visualization and
processing tools.

By Type

® By Project

Data Series Selector

Y Project Name

1002 Lake Berryessa
Anderson Survey

CDEC Stations

Demo Project

Los Angeles (5002)

MR. Am.-Folsom Lake

MR. Am.-Lower American R.
MR Am.-Natoma Lake

MR. Sac.-Clear Cr. to Sac R.
MR. Sac.-Keswick Res.

MR. Sac.-Lewiston Res.

MR. Sac.-Shasta Lake

MR Sac.-Trinity Lake

Y Project Number

1002

Work Space [ Hide =

] [siteadmin fAm._BC_Folsom Boundary Flow

Chart Ex... 1D Type

QA : Auto

QA

QA Auto

Series Name

-m IR - S -- 1/1/200006:00 i - -E

11427000 Lake Clementine Dam / Flow 1 / Daily

Flows

11433300 Foresthill / Flow / Daily Flow

11433930 Mormon Ravine / Flow [ Daily Flow

250.112.125.1.1

250.113.125.1.1

250.115.125.1.1

J Ceor J [(roa0 ]

Units Series ID Hide QaFail

Metadata

Save Data Library As Homepage

11425416 Newcastle PP / Flow / Daily Flow

Key
Button Name

Canary Sig
Parameter

Long Name

Max Data Gap
(minutes)

Max Stale Static

Walue (min’

Multi Chart Start Date

1/1/2000 00:00

1/1/2000 00:00

1/1/2000 00:00

OA

Toolbox

Auto 11444500 Placerville / Flow / Dailv Flow

Details Annotations

Gap Handling

250.201.135.1.1

Type ID:
SMT Value: 1

200.114.125.1.1

Measurement Name: |Daily Flovw

Units: |cfs

Statistics

Maximum Value:

Mean Value:

Medizn Value: 12
Minimum Value: a

Mode Value: a
Deviation: 112.292

Time Step: 1440

Standa

Last Updated:4/5/2023 2:12:04 AM

Update Statistics

1/1/2000 00:00

Value

FLOW

Chart All Multi-Axis: [

End Date

12/31/2021 00:00

12/31/2021 11:50

9/30,/2021 00:00

12/31/2021 00:00

Toolbox

Add Metadata Key

Active Edit

Edit Calc Delete

i m
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DMS - Streamline Data Collection Shown in
the Dashboard

Most time series
data COIIected in |Save Dashboard As Homepage|

MR Am.-Folsom Lake

near real ti me from MR Am.-Lower American | Chart | Alarms | Thresholds

O MR Am.-Natoma Lake 205 - Raw Sac.-Trinity-Clear Cr.-5ac R.
On = I I ne SOU rces. MR. Sac.-Clear Cr. to Sac F ALARM | ALL | Flow | WTEMP
MR. Sac.-Keswick Res.

Data is imported MR Sac.-Lewiston Res. -

MR. Sac.-Shasta Lake

with native quality MR Sac.Trinity Lake /M\/\AMW
. . MR Sac.-Trinity River
COdeS If they eXISt, MR Sac.-Whiskeytown Lak

MR Stan.-Goodwin 5 Value out of QA Range [:] Value out of QA Rany Value out of QA Range C]

Thresholds can be R San e Helones

~Stanislaus River

apphed to filter out MR Stan.-Tulloch

’bad ! data. Raw American-Lake Nator /\ Mﬁ

Raw American-Lower Ame

Raw Sac.-Trinity-Clear Cr. Value out of QA Range C]

Raw Sac.-Trinity-Shasta JLF Jellys Ferry - JLF Hrly WTemp. ~ |~

T~ =/

Value out of QA Range [:] Value out of QA Range C]

Raw Stanislaus-Stanislaus

UNAVCO Data
\VVWDoT




DMS - Visualize Data

Single Series Chart

Station Names & Last Values [l Timestamps

Keswick Reservoir - Water Depth & Water Temp
11446220 Blw Folsom Dam / Temp-Water / Water Temp

A

“ ' | 11/15/2

W 11172020

B 10/15/2020

11172001 11172003 05 00 11172009 17201 1120 112015 1172017 1112019 11122021
1112002 12 112006 1112008 1 112016 1172018 11172020

Water Depth (ft)

10/1/2020

A

v

Analysis Chart

11446220 Blw Folsom Dam / Temp-Water / Water Temp

Timestep: 1440 / Gap Count: 15 / Gap Points Count: 24 g ov

Redding
Cedro

Water Temp (F)

TEMPERATURE PROFIIE , RO L
STATION MAP

oo

UpperLima |0

it

Lower Limit

Qualty Source: | Westn Ecterse

1112012 8 Seiect Cote Cuatty
1201 2013 15 % | Quaey Setect Cote Cuath

(Tt Fover P o -t |- 2 EF Ty Faver P o~ s - 3~ Swaan Fors T Fiow 7niow s -l 4 5wl Groak T Fiow iow 5]

MULTI-SERIES CHART

o pubcason - rocemiogsnd v [Jl] 5652 e

140 + +
172072000 972772001 911172003 6/15/2005 41872007 4/16/2009 3112011 1/16/2013 21472015 372322016 1372018 102272019 6/1772021

LI ] @ et70a0075 [l 6tws5and70 [ Wews L] [] W Lessnanss]
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DMS - Create and Track Metadata

MR Am.-Folsom Lake Metadata List

Name SHEF Station Type Source Website Data Type Parameter  Unit Button
11425416 Newcastle PP Daily Flow n/a USGS USGS BC Flow cfs FLOW
11427000 Lake Clementine Dam Daily Flow n/a USGS USGS BC Flow cfs FLOW
11427000 Lake Clementine Dam 15 min Flow n/a USGS USGS BC Flow cfs FLOW
11433300 Foresthill Daily Flow n/a USGS USGS BC Flow cfs FLOW
11433790 Auburn Dam Water Temp n/a USGS USGS BC Temperature F WTEMP

4/5/2023 10:25:50 AM

End Date
2021-09-30 00:00:00
2021-12-31 00:00:00
2021-12-31 23:15:00
2021-12-31 11:50:00
2021-12-31 23:45:00
2021-09-30 00:00:00
2021-12-31 00:00:00
2021-12-31 23:45:00
2021-12-31 23:45:00

Start Date
2000-01-01 00:00:00
2000-01-01 00:00:00
2000-01-01 00:00:00
2000-01-01 00:00:00
2000-01-01 00:00:00
2000-01-01 00:00:00
2000-01-01 00:00:00
1999-12-31 12:00:00
2000-01-01 00:00:00

Series ID Latitude
250.114.125.1.1  38.835
250.112.125.1.1  38.93600919
250.112.125.2.1  38.93600919
250.113.125.1.1  39.0060108
250.111.50.1.1  38.8829546
250.115.125.1.1  38.836667
250.201.125.1.1  38.7710133
250.200.50.1.1  38.76295708
250.300.50.1.1  38.70452778

Longitude Timestep
-121.001944 1440
-121.0227778 1440
-121.0227778 15
-120.760763 15, 1440
-121.0630007 1440, 15
-121.093333 1440
-120.8163242 1440
-121.0082763 15
-121.1643611 15

11433930 Mormon Ravine Daily Flow n/a USGS USGS BC Flow cfs FLOW
11444500 Placenvlle Daily Flow n/a USGS USGS
11446030 Pilot Hill Water Temp n/a USGS USGS BC
11446220 Blw Folsom Dam Water Temp n/a USGS USGS BC

BC Flow cfs FLOW
Temperature WTEMP
Temperature WTEMP

Dyke 8 Wind Speed

Dyke 8 Wind Direction

EID Folsom Diversion Diversion Flow

FOL Evaporation

FOL Elevation

FOL Resenwir Storage
FOL Shutter Pos Ul
FOL Shutter Pos U2
FOL Shutter Pos U3
FOL MI Gate Elevation
FOL MI WTemp

n/a
n/a
n/a
ES
HL
LS

NWS
NWS
EID
USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR

CDEC
CDEC
EID

USBR
USBR
USBR
USBR
USBR
USBR
USBR
USBR

BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
Cal/Vval

Wind Speed
Wind Direction
Flow
Evaporation
Elevation
Water Storage
Level

Level

Level

Level
Temperature

WINDSPD
WINDDIR
FLOW
EVAP
WSE
WSTORE
GATE
GATE
GATE
GATE
WTEMP

250.14.133.1.1
250.14.133.1.2
250.6.125.1.1
250.3.155.1.1
250.3.145.1.1
250.3.165.1.1
250.3.145.11.1
250.3.145.12.1
250.3.145.13.1
250.3.145.2.1
250.3.50.4.1

38.693054
38.693054
0

38.683
38.683
38.683
38.683
38.683
38.683
38.683
38.683

-121.129723
-121.129723
0

-121.183
-121.183
-121.183
-121.183
-121.183
-121.183
-121.183
-121.183

50

50

60, 1440
440

50

50

1440

LA

1440

LA

1440

LA

1440
1440, 1435, 1445

2000-01-01 01:00:00
2000-01-01 01:00:00
2000-01-01 00:00:00
1999-10-01 00:00:00
1999-10-31 22:00:00
1999-12-22 13:00:00
2000-01-01 00:00:00
2000-01-01 00:00:00
2000-01-01 00:00:00
2000-01-01 00:00:00
2004-05-08 14:25:00

2022-01-01 00:00:00
2022-01-01 00:00:00
2021-12-31 00:00:00
2022-01-19 00:00:00
2022-01-19 00:00:00
2022-01-19 00:00:00
2021-12-31 00:00:00
2021-12-31 00:00:00
2021-12-31 00:00:00
2021-10-19 13:14:00
2021-10-20 17:55:00




DMS - Create and Track Q

USGS

Approved by
Source

Approved for publication -- Processing and review

Approved: Daily mean calculated from data on this day matches published daily
mean within 1 percent

Approved: Daily mean calculated from data on this day matches published daily
mean within 5 percent

Estimated & Approved

Revised & Approved

No QCode

No data quality code

Prowvisional

Provisional data subject to revision.

Statistic computed from less than expected number of instantaneous values for
the period

Estimated & Provisional

Questionable

The Value is known to be less than reported value.

The value is known to be greater than reported val

Revised by
Source

The value has been edited or estimated by USGS personnel

Approved
Approved by Source
Calculated
Estimated

Gap Filled

Modified

No QCode
Provsional

uality Codes

A_Cardno
Approved

Calc

Estimated

999

CBR

D8

D8 Reg

FO

FO Reg

Gap Filled

Interp
Interpolated

Last Good Value
Modeled

NF Daily Regression
(@)

Previous

R-11 15min

R-11 Daily

SF Regression
USGS Daily Data
Corrected

D8 Cor

Previous Cor

0

Prowvisional

Cardno

Approved data --- Cardno

Approved

Calculated data

The data estimated by personnel --- Cardno

Gap filled with estimated value

Gap filled with CDEC CBR daily data --- Cardno

Gap filled with CDEC Dyke 8 (FLD) --- Cardno

Gap filled with CDEC Dyke 8 (FLD) regression data --- Cardno
Gap filled with CIMIS Fair Oaks Wind Direction --- Cardno
Gap filled with CIMIS Fair Oaks Wind Speed regression --- Cardno
The gap filled data --- Cardno

Interpolated & Approved --- Cardno

Interpolated & Approved

Gap filled with last good value --- Cardno

Gaps Filled - using final calibrated Folsom Resenwir CE-QUAL-W2 model results
NF Daily Regression & Approved

Out of Senice

Gap filled with data from previous year, same day and time
Gap filled with PCWA R-11 15min data --- Cardno

Gap filled with PCWA R-11 daily data --- Cardno

SF Regression & Approved

USGS Daily Data & Approved

The data corrected by personnel --- Cardno

The data corrected with CDEC Dyke 8 (FLD) data --- Cardno
Corrected with data from previous year, same day and time
No data quality code

Provisional




DMS - Create and Track Quality Codes

USBR - FOL / Elev 2 / MI Gate Elevation - 250.3.145.2.1

 Quality codes assignhed
to data set allow
tracking of data history

 Allows development of
“Model Ready Data”

* Model Ready Data

* Complete boundary
conditions (no gaps) for use
in the WTMP models




DMS - Provide Model Ready Data and
Calibration/Validation Data

(e.g.,
Calibration/
Validation)

T,
' |
' |
. |
: l Build Model
. : o
Apply Model

: Web : IDIO()c;.g.,
' Service : Forecast)
|
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DMS - Summary

Historical Data  2000-2021 model ready data (with QA flags)

Appended Data Post-2021 data

Data collection at specified intervals (e.g., hourly, every 4 hours, every 6 hours,
daily, weekly)

 Basic data management

» Automated status report generation to keep data managers updated

Improved data access and expanded data analysis
-+ Data analysis
» Model development and application

N o Robust data management and QA procedures provide
Calibration good quality data to WTMP
« Common calibration and boundary condition data
Model Ready » Combined with the WTMP reporting, efficient
. - and effective communication of data

and model output to data managers and
modelers




DMS - Current Investment Will Pay Dividends

Costs for Initial DMS Implementation
(NOW with 20 Years of Data)

B Web Services, 8%

Design, 6%

B Development, 32%

Data QA/QC, 54%

(Not to Scale — For lllustration Only)

Costs for Continuous DMS Implementation
(Future with Yearly Data)

@ Others, 5%

Maintenance, 7%

B Development, 8%

Data QA/QC, 80%

Future cost of continuous implementation is
substantially less due to largely diminished costs for
design, web services, and development. Data QA/QC
becomes the dominating cost item.
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