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Presentation Outline

* Understanding the use of climate & water data when
making daily decisions across a large & diverse stakeholder
community?

* Research results identifying types of climate and water data
relied upon for decision making.

* Simple examples to enhance understanding and improve
data use:
 Criterion people use for action
e Comparison to known conditions
e Integrate forecast / measurements

* Present web concept as solution.
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Water Data - Lack of Data or Use?

Question: Is the use of climate and water data in daily
decision-making a function having access to “the
correct data” or more about providing the data (we
have) in an interpretable and usable manner?

Supposition: There is a lack of understanding about
how a broad range of stakeholders rely upon, use and
interpret the available climate and water data when
making decisions.




Dec131on Making w1th1n the Klamath Basin, California and
Oregon, USA e ———eer——

" Resultsat: - -
http:/fwww.klamathdss.org/noaagrant.php ..

Photo of Klamath Falls, OR from Hogsback Mountain
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Basin Location

* Using the Klamath Basin
as the geographic focus

® Results intended to be

generalized to the
Western US




Dependent Issues

* Water for agriculture
e Economic engine for basin
e Federal project

* Threatened and endangered species
e Salmon in river
e Suckers in lake

* Water quality and TMDLs ; =
» Surface water - ground water interaction e
* Water rights / adjudication
¢ Tribal interests

Just “google” Klamath Basin




Linking Data, Questions, Decision, and Action




! Data Users (Focus Group Categories)

General Public
| Supply Project
Operator

Climate
& Water

Data



BBAALANNANAN

epresentative Questions

Reliance Upon Climate and Water Data

Agricultural Producer [s there enough water in the
basin to irrigate my crops?

Local Water Administrator =~ Magnitude of conservation
measures / groundwater use

County Official Should a drought disaster
declaration be issued?

Fisheries Manager Flow needs for fish

Federal Water Manager Reservoir and project
operational decisions



Documenting Decision Linkage

Issue

Criterion

Decision

Action

Sufficient water for fish in the river

Average daily discharge (cfs) for month

Additional release of water from
upstream reservoirs

Change principal spillway opening

Average daily discharge during month

Forecast monthly average discharge



Fisheries & Natural Resource Manager
& Klamath Tribe

Purpose: Evaluate current and forecast conditions with regard to the existing biological opinions and the quality of
ecosystem services.
User skill level: Intermediate

STREAMS, RIVERS,
DRAINS, CANALS

; TIME PERIOD: DAILY

MAXIMUM INTENSITY
IMHRE
PERCENT OF NORMAL: ___
DEPARTURE FROM NORMAL
mNE_

HISTORIC: 1399
DEPTH {IN)
MAXIMUM INTENSITY
INSHRE
PERCENT OF NORMAL: ___ A
DEPARTURE FROM NORMAL L
{IN.E

——

User
Interface

Nate: This timeline would graphically
iliustrate ail areas of interest, how
they're related, and what is occurring
throughout the basin. User can view
the “big picture”, buf also narrow in
on more details for their specific area
of interest by clicking their pointof

interest.

Pattern in the river graphic
would indicate flow trend:

“: Flow Rate Increasing

-:|: Flow Rate Constant -: Flow Rate Decreasing

e vk,

an

Today's Date: 3/1/14
Station Location:

v

o

AVERAGE MONTHLY PROJECT
DEMAND [KAF) ___
AVERAGE WATER YEAR
CUMULATIVE PROJECT
DEMAND [KAF):
CURRENT MONTH KBRA
POINTS OF DIVERSION
VOLUME (KAFE ___
IRRIGATION SEASON KERA
POINTS OF DIVERSION
VOLUME [KAF): ___
WINTER SEASON KERA
POINTS OF DIVERSION
VOLUME (KAF} ___
CURRENT MONTH REFUGE
VOLUME [KAF): ___
REFUGE IRRIGATION SEASON
VOLUME [KAF): ___
REFUGE WINTER SEASON
VOLUME [KAF). ___

vy




Slide 13

DK10 I think the figure on this slide will be hard for an audience to make out. If its meant to illustrate complexitty of the timeline, your

probably OK as is. If the audience needs to read you might need to focus on a small piece of the timeline.
Drew Kessler, 3/19/2014



Climate and Water Data Needs

Data Type Temporal Scale

* Surface air temperature; .
* Precipitation;

* Snowfall (depth);

* Growing degree days;

* Snow water equivalent;
* Streamflow;

¢ Groundwater elevation;

e Lake/reservoir surface water
elevation ;

¢ Soil Moisture; and
* Evapotranspiration. o

Instantaneous (near real-time,
generally 15-minute);

1-hour;

Last 1-day;
Last 7 days;
Last 14 days;

Lasty, 2,3, 4,5, 6, 7, 8, 9,10, 11,
12, 15, 18, 24, 30, 36, 48, 60, and
72 months, ending on the last
day of the latest month;

Water Year To Date (WYTD);
and

Calendar Year to Date (CYTD).

Access is generally from existing web sources on individual data type basis.




Slide 14

DK9 Is this slide supposed to include the link between the type of data and its temporal scale, or does it just illustrate the number for each

column?
Drew Kessler, 3/19/2014



Improving Delivery and Usability
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Data Use Challenges




Establishing Context

* Compare current time period to some baseline condition

* Show data in comparison to one or more values where the
value(s) result in a decision

* Display information for a specific period of time with
which the user has firsthand knowledge or experience

* Display information along with historical ranges and
percentiles for the period of record

* Integrate measured and forecast information into a single
graph

* Provide the opportunity to compare data for inferential
purposes



Baseline
Conditions for
Climate and
Water Data

Provide climate and basin condition
indices at fine spatial scale (e.g., for
drought)

180710204

Stations with 30 Years or More
©  ORWD Streamflow Monitoring Sites
SNOTEL Monitoring Sites
0 ACIS Climate Sites
© CDEC Monitoring Sites
USGS Monitoring Sites
©  Groundwater
o Streamflow
Bureau of Reclamation Monitoring Sites

S Aaimet § ; ( =I|!nultbn
©  Hydromet 2 [ L1

=




Using Baseline Condition

Upper Klamath Lake Mean Water Surface Elevation

4,144.0

] *
4,143.0 - + _"“_\___..-ﬁ—--t-‘:"\

=
=
o
=
[=]

—
] + w\‘-\ Current Water Year
T x Current ¥TD

41420 - e

] % L

W Comparison Years

X+

s
iR
[
o
=]

- W Dry Year {1992)
: Marmal Year (19957
] Wet Year (1983}
1 \\_,-\ Action Criterion
: + Dry Pariod® Flood
] " Elevation Target

Mean Daily Lake Water Surface Elevation (ft)
n
&
[ )

: X ‘Wet Period® Flood
4 Elevation Target
4.138.0

* Dry and wet pericd
are aperational
definitions based on

41370 1

S 50% April-Sept. UKL
] Met Inflow Forecast
4,136-ﬂ 1 1 1 1 1 T 1 T 1 T 1
10/1 1111 12f1 11 21 in 411 51 61 71 81 91

Date (MM-DD}

Compare to dry (drought) year and reservoir operation levels



User Defined Criteria

Daily Streamflow Below Iron Gate Dam Current Water Year
10,000 T Current ¥TD
(2014)
9,000 - A1 :
] r \ Comparison Years
Dy Year (2001)

Mormal Year (1995)

£,000 ﬂ} \ \
7,000

] "’\ Action Criterion
6,000 f — 1

1 - = = Average daily

] ] ﬂ minimum flow

] ” for Coho Salmon
5,000 ] V Fishery
] = = e Ayerage dally
4,000 maximum flow

] ‘ for Coho Salmon

i n Fishery
3,000

o0 l [ V L A S
= AN

1,000 el e L T~ =s==g===== 7

Wat Year (1999)

Mean Daily Flow [cfs)

o : : : : : : : : : : :
10/1 11/1 12/1 11 2/1 311 a1 5/1 B/1 71 81 9/1
Date (MM/DD)

Comparison to dry (drought) year and fisheries action levels
which alter water distribution in the basin



* Intensity of
Supplemental
Water Program

* Compare estimated
water volume in
snow pack plus
volume in storage to
seasonal water
supply forecast

Simple means of
checking water
availability in the basin

Alternative Presentation Methods

SWE in af on January 31, 2014 (from NOHRSC)



Implementing the Report Recommendations
Designing and Building Robust Tools and Applications

Robust Tools and Apps
Recommended Platform
Wireframing the Solution




Recommended

Platform

/ Front-End Applications \

i »
Klamath Web + Mobile Apps Features
Technala R, 5
. > . parts. Third Party Apps
jOuery Mobile  Layout & widgets Interactive charts
Google, Excel

d3 Interactive chart .MEI'ES

_ _ Mashups
Leaflat Integrated maps User-defined decision criteria _

. ) Offline processing
Requiregs f AMD Component madularity User default layout
wil.app REST & Authenticatio Backend administration
\& X 4
Diata =
Y
wi.db, rest Lser Authentication
REST API ) )
Djangoe Rest Framework | Public data feeds
T l Webserver
r - f

Datacenter Geoprocessing Suite
Technology Stored Data
Django [ GeoDjango  Web framework Historical Data Pyinon GeoPandas
wq.db.patterns Schema flexibiity | Processed Datasers e NUMPY/sCioy  wa.io
era lataset versioning | versioned models

Django Social Auth  Authentication

Refinement Statistics

- Extrapolation  Interpolation
PostgreSOL / PostGIS Da : Engine Time Scales Integration
MapServer Map Imagery
N F LN
Fiona wi.ia | Web service client
Data Loaders
GDALMOGR  xird | Spreadsheet parser
( Web Services & FTP Sites Climate MNOMADS, ASIC T
Streamfiow usGs, OWRD £ mate [EER) Mo,  External Data Sources
Lake Levels UGS Ciimate [NDFD) NWS |
R Climate [Agrimet) USBR
USGS, OWRD, CASGEM i Social Media
Reservoir Levels [Hydromet) USBR  Clmate (Forecast) — NOAA CRC
5 Seasonal Water Supply Forecast Facehook YouTube
now Laeptn MR NRCS Twitter Flicker
e U LI i Ensemble Streamflow Predictions
NWS

~

/




Application

Novice
(Click 1)
General Public Local Water Resource
Local Officials Administrators Practitioner
Policy People Irrigation Districts Select Agency
Personnel
Dashboard View

Pod Overview

Custom Charts,
Tables, Graphs & Data
Download



1.6. Dashboard_Config_Menu

1.6.1. User Interface

Watershed Data Harvester

[This white section is for breadorumb site histony]

About the Basin

1) Sliding triangle along the line updates information displayed in each Pod and data nesds

1yearagzo {(Apr 1) {Jul 1) Water Year Begin [Oct 1)

. General User: decision 1, decison 2
@ Agricultural Producter: decision 1, decision 2
@ Klamath County User: decision 1, decision 2, decision 3

2) Set the location, time period, and parameter to display in your Data Pods:

Howdy Username! .ﬁ.

Settings

Site Configuration

Share Your Location

1an 1] [Tod=y)

@ Fisheries & Natural Resource Manager: decision 1, decision 2

. Agricultural Producter: decizion 1, decision 2, decision 3

(‘D ) LinkRiver Dam ¥)

(D ¥) KemathFals %) (D ¥ TayorBute )
' ’ r_ ™y

(.'[} ¥ |Upper Kiamath L,;lu_'j |::|,|| ¥ Klamath Fals T_)
r" H r '

r- Ty
0.0 0.3 333 4.141.31 .49
inches inches ofs elevation Spi
. reclamation
\g )
1 - ."-\.\\
¢\ ke N - J
._ STREAMS, RIVERS,
| PRECIPITATION L snowpAck~ ) | Drains canals ) \LAKES & RESERVOIRS) | CLIMATE INDICES
( HotApplicable =) E Snow Water Eguivalent "% ] Dizcharge =] [ Level =) ( standard. Frecip_lndex = |
[___ Depth (inches) =) Depth (nches) =) ( Ratz(cfs) =) (_Elevation(reclamation] =) [ Index =)




Configure Dashboard Pods

Watershed Data Harvester Howdy Username! gk

M Site Configuration
Data Pods: Add or Remove Data Pods

) In Use . In Use ) ‘lnl.Jse ) ) . In Use

{ - ;]

-—www :
\\ F T T Tl
sssEs
\“-_.___ T T LTl
STRELAMS, HIVERS e
ERCCIPI TATHSN LAKES & RESERVYZIRE SEANME, kAL S FOIL P00 GROUHDWATER
I ) [ [ - [
[i ] i L =] \ - [
Hemove Remowve Add Add
In Use o . In Use o N
] - I'T| f - | i ‘- -'-":I [ - - -

- & -
R
MNP . un.
4lld
L L R & & B d LN N ]
EEEEEEEEEE
ARG DEGREE DAy EVAPCTRANSPRATION VEGETATION WATER DEMAND AN TEMPERATURE
[ =] L
I

=] L . 1] L

Remove Add " Remove Add Add Remove

[ Save Changes ]



Individual Pod Configuration I

Use the pull down menu to select a Data Pod and then customize and save the location, time period, and parameters displayed

2
Snow Pack YD
( b Location bl t

Value Time Period v

Data Pod Image

DATA POD NAME

v,

[ pama caTecosy )

C fi r (T -

(-rnmc‘j Lacation 'j]

[ ) ) Locations v
Pod Data Value

Data Pod Image
| DATA POD NAME |
E ——— :} W Use buffer distance for selected locations Lt =

Select the data parameter options for each data category for the selected Data Pod

I"r.r-w": Location T)

' "
[Value] o :
. Snow Water Equivalent v
Data Pod Image
Density (%) -
\ DATA PFJID NAME : ] DEﬂSity
E — .,} Density departure from normal

Depth percent of average

[_) Density percentile for period of record

] Density probability of occurrence for period of record
Change in density (%)




1.12. Streams_overview_page

1.12.1. User Interface

g

il
Watershed Data Harvester Howdy Username! Tt

[This white s=ction is for breedoumb site history - graved out on orior to logind

You have entered the
Streams, Rivers,

Drains, and Canals Data
Pod

You are a General User
in the Klamath County
Basin

Your decisions will likely
be related to performing
daily activities including
construction site
inspections, wead
control, and drought
meonitoring and
declaration

o — —
4

About the Basin | User Guide Contact

3 - ¢
Pod Sites ¥

T 5

Parameter w

e i
: new site within pod is
‘It: clicked and site information
for detailed pods is
updated. Pod site drop-
down valu

de Parameter Value




1.23. Detailed Charts Page

1.23.1. User Interface

Watershed Data Harvester
[This white section is for breadorumb site history - grayed out on prior to login]
About the Basin

Charts Information Panel

Chart Options

Paramaher

Bar Chart

Cumulative

Compare Year

Show Mormal

Manthly

Saved Charts

Action Levels

Precipitation (inches)

LN RN

AGKO — Agency Lake v
Precipitation

Howdy Username! ﬁ'

User Guide Contact

m Cumrent Year Observed
m Year 2000 Observed

60

40

26 ]

oo

o
-
Fg

O

Begn BOE

Reports

B




Retrieving
External Data
Sources

http://climata.houstoneng.net/

Welcome to the Climata Viewer Demo application. This is a work-
in-progress to demonsirate the capabilities of the climata library

he |ge0 and to explore the creation of a streamlined web interface for

retrieving climate time series data from a variety of web services.

Options
Request Data (3]
View Previous Requests (3]
View Project Folders (]
Log Out (>
Recently Requested Data
55,000
50,000 Va
45,000 / \\\\
40,000/ .
35,000 —
30,000 - ’
25,000 S
20,000
15,000
10,000
5,000
0 ! ! !
2013 April July October 2014 April July
= Reservoir Storage at HPD {(Howard Prairie Lake and Dam)
View More Data Requests (3]
Source Packages
climata-viewer version 0.4.0 C)star 1| )Fork 0
climata version 0.3.2 )star 2 JFork| 0

Contact

Contact us at gis@houstoneng.com or use the GitHub Issue Form to report any issues.




Data Requests

Applied Climate Information System
MOALA Regional Climate Centers

National Water Information System
U.5. Geological Survey

Hydromet & Agrimet

LS. Bureau of Reclamation

CoCoRaH$§
CoCoRaHSsS

SNOTEL Air-Water Database (Multi-Site)

USDA Matural Resources Conservation Service

SNOTEL Air-Water Database (Single-Site)

USDA Matural Resources Conservation Service

SNOTEL - Import Site List

USDA Matural Resources Conservation Service

NWS Ensemble Forecast
Mational VWeather Service




" SNOTEL Air-Water Database (Mult...

SNOTEL Air-Water Database

Web Service (Multi-Site)

(in)

Data Range  2014-01-01 to 2014-07-01
Project
Folder Klamath Example
HUCS8 18010202 Sprague
Parameter SNOW WATER EQUIVALENT

Li
{

-+
—- g Fremaont Natonal b.—
Forest G £
3 & : ’_

o

F .- 0
o 4 v
i e :
| —
- s

i AT
¢ Fremont hationa!

g Forest

Leaflet | Map data & CpenStreetMap contributors, CC-BY-SA,
Tiles @ MapCQuest

O I (N~ 00D

Febfuary March

)
=
—_
=S

April

M:ay June Jlily

» SNOW WATER EQUIVALENT at 1010:OR:SNTL (CRAZYMAN FLAT)

o SNOW WATER EQUIVALENT at 706:0R:SNTL (QUARTZ MOUNTAIN)
= SNOW WATER EQUIVALENT at 800:0R:SNTL (SUMMER RIM)

o SNOW WATER EQUIVALENT at 810:0R:SNTL (TAYLOR BUTTE)

Requested On 2014-08-07 08:06 PM
Requested By sheppard
Completed On 2014-08-07 06:09 PM

€2 Python Code Example




htegration

) Klamath Forecast Example

Included Data

¢ All Data for 18010201 Williamson, WILLIAMSON RIVER BLW SPRAGUERIV... ©

¢ Streamflow (ft¥/s) for WILLIAMSON RIVER BLW SPRAGUE RIVERNR CHIL... ©

July August September October November December

= All Data for 18010201 Williamson, WILLIAMSON RIVER BLW SPRAGUE RIVEFR
o Streamflow (ft%/s) for WILLIAMSON RIVER BLW SPRAGUE RIVER NR CHILOC

o neaun
0 ‘%%
g '

S

Q \
A 3 ..
;E %@é Winema Nationsl

o
1
&)

The Dalles-Calfor
©
] P

o
-

il /
Leafiet | Map data © OpenStreetiap contributors, CC-BY-SA, Tiles © MapQuest wdl
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Conclusions

* Existing climate and water data generally sufficient for
decision making across large stakeholder community

¢ Single entry point improves ease of access and use
* Many methods to increase usability

 Avoid data fatigue (customize to user)

e Establish data context (not lack of data)

e Making the data actionable (tied to decision)

e Alert uses of pending action (mobile integration)

* Requires we UNDERSTAND practitioners work flows
and decision processes



on Relian
Water Data - Lack of Data or Use?

Question: Is the frequency of use and dependence upon
climate and water data in daily decision-making a
function of “having the correct data” or more about
providing the data (we have) in an interpretable and
usable manner?

Our challenge is to improve access to and the use of climate and water
data by improving the means and methods used to present
information in a meaningful and easy to interpret manner (for a broad
stakeholder community).
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Implementation Recommendations

* Identify and select pilot basin(s) for developing and
deploying working prototype
* Do check in with water utility / power industry

* Need proof of concept working prototype to confirm
“paper conclusions” in the report

* Integrate data quality messaging

* Aggressively purse known data standard / web service
stability at state and federal level

* Use as test bed to clarify and provide guidance about
public / private sector boundaries
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