User Needs Requirements

April 2, 2014 e Klamath Falls, OR

From Fisheries to Family Farmer:

Improved Products for Communicating |

Water Supply, Drought, and Climate Change Risk for :
—Daily Decision-Making Within the Klamath Basin
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Outline for Today

1. Meeting reasons, SARP purpose, vision & feedback
2. Present results from the applied research:
How we got here
Lessons learned & focus group process
Data use challenges
Recommended methods to increase data value
Managing decision risk through alternative decisions
3. Tools and design considerations (a solution):
Robustness
Concept application
4. Feedback



g

— /

Reasons for this meeting

Presentation by another “expert” from outside the Basin
Somebody else that thinks they can solve our problems
Another study to place on the shelf
[ had nowhere else to go, so [ came here
Another consultant working on a government grant
See if Deutschman got it right
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~ Sectoral Applications Research Program
(SARP)

Focus on how various socioeconomic sectors address
climate and water issues (using data)

Current priorities are water resources management
initiatives (e.g., coping with drought)

Must understand how climate and water data are used
for decision-making

Recognize the need for tools and methodologies for
decision-making

Recognize the need to develop improved tools and
methodologies



Our Research Vision

Better understand reliance on climate
and water data delivered by federal
agencies as case study for western US

Identity, describe, and document
stakeholder community decisions

relying on climate and water data

Recommend methods and tools to

improve data delivery, use, and value

Streamline resource discussions to

make them more efficient

Implement recommendations




Are your needs and decisions
identified properly?

Are there really alternative
decisions based on data risk?

Have we correctly connected your
decisions to data needs, the
criteria for action, and your
actions?

Is there value in the tools,
methods, and concept presented?

Proceed with development?
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Research Summary

Providing Recommendati ools and

Methodologies for
Enhancing Decisi
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Klamath Basin DSS
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[RUILCSSSSSSS——— Welcome to Klamath Basin
About the Basin Decision Support System (DSS)

— The Klamath Basin Decision Support System (DSS) is the vision of the
e e Klamath County Board of Commissioners, a vision which quite simply,
Map Viewers 15 to allow a broad and diverse audience aceess to a common base of
P— resonrce data for the Klamath Basin. The belief and hope is that by
D ——— PTOViding timely access to a common base of resource data, including
NOAA Grant information related to water supply and use, future conflicts surrounding
Contact ‘water and resource management can be minimized and the social and
economic turmoil associated with water management decisions reduced
An ancillary benefit of this project is to save people and organizations
time in accessing and making timely decisions by providing seamless data
1in one portal.

The Klamath County Board of C: 1 initiated the D1

of this DSS as a pilot project in the fall of 2009, to demonstrate the
concept of how resource data and information can be shared using current
technologies. Development of the DSS is guided by a formal document
which identifies various future tools and applications. The hope is that this
pilot project will stimulate the development and funding of fture
applications focused on the Klamath Basin by other resource agencies in
cooperation with the County, using the frame work established by this
effort.

‘Watch video tutorials on how to use the Klamath DSS
Intro to Klamath DSS

TIntro to Watershed Map Viewer

Intro to Klamath Water Supply Tracking Tool

IN THE NEW:

Phase 3 of On Project Plan
continues....

Feb 2013 - Klamath County to
withdraw from KBRA

Oct 2012 - Progress on On Project
Plan being made

Sep 2012 - NOAA awards grant for
Klamath Basin

Sep 2012 - On project plan
continues

More News

L]
WATER FORECAST

About the Basin | Tools and Data | Map Viewers | Collaborators | Disclaimer
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Report

* Draft report
* Finalize after meeting
* Download it:

http://ftp.houstoneng.com:443/

main.html?download&weblink="7
cqabezafeqo0fe22b82fse7f423fdge
3&realfilename=3.10.14 UserReq
uirementsReport.pdf

User Requirements Draft Report
March, 2014

The Role of Climate and Water Resources Data in Societal Decisions
within the Klamath Basin of Oregon and California

A User Requirements Framewaork for the Western United States

I"= I Prepared by: Houston Engineering, Inc.
= 6901 East Fish Lake Road, Suite 140 | Maple Growe, MM 55360 | houstoneng.com

In Association With: F” s

Mational Weather Service
Callfomia-Mevada River Forecast Center
3310 El Cambng Avemse, Room 227 -
Sacramento, CA BE8M-EITE o
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http://ftp.houstoneng.com:443/main.html?download&weblink=7c4be79fe400fe22b82f5e7f423fd9e3&realfilename=3.10.14_UserRequirementsReport.pdf
http://ftp.houstoneng.com:443/main.html?download&weblink=7c4be79fe400fe22b82f5e7f423fd9e3&realfilename=3.10.14_UserRequirementsReport.pdf
http://ftp.houstoneng.com:443/main.html?download&weblink=7c4be79fe400fe22b82f5e7f423fd9e3&realfilename=3.10.14_UserRequirementsReport.pdf
http://ftp.houstoneng.com:443/main.html?download&weblink=7c4be79fe400fe22b82f5e7f423fd9e3&realfilename=3.10.14_UserRequirementsReport.pdf
http://ftp.houstoneng.com:443/main.html?download&weblink=7c4be79fe400fe22b82f5e7f423fd9e3&realfilename=3.10.14_UserRequirementsReport.pdf

Location

* Using the Klamath Basin
as the geographic focus

* Results intended to be

generalized to the
Western US




e
Lessons Learned —

Use of Climate and Water
Data in Decision-Making

Linking the Da

ction




* Focus group approach

* Workshops to frame the issues
* Defined the questions

* Completed research

* Linked questions, decisions,
criteria for action, and actions

* Recommend tools and data for
decision-making

e Reality check
* Develop

Summit Proceedings
December, 2012

From Fisheries Manager to Family Farmer:
Improved Products for Communicating Water Supply,
Drought and Climate Change Risk for Daily Decision Making
within the Klamath Basin, California, and Oregon USA



Climate
& Water
Data




Water Supply Forecast

Accuracy

accuracy of water supply
forecasts is good.

From a practical
perspective, the forecast
error represents a large
volume of water.

The desired greater

accuracy unlikely to be
achieved.

Water Supply Forecast

Uncertainty | &

how forecast
uncertainty is expressed.

- Alternative decisions to
manage risk poorly

defined.

Need to continue
improvements in
communicating
uncertainty.


Presenter
Presentation Notes
This this and the next slilde stress that this information came from the summit. The summit became focused on the forecast accuracy. These were themes coming from the summit. But the research is not intended to focus on forecast accuracy but using the forecast information and other data to make decisions and how best to do that. 
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* Rely daily on climate
and water data for
making decisions.

 User expertise varies
widely.

ally more data
are needed at a finer
spatial scale.

* Scale is driven by the
temporal and spatial
scale of issues.

* Generally shorter
time periods needed.

Dependence on Data |
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Recognizing Data Use Challenges



Presenter
Presentation Notes
Through the work at the summit and after thinking about we there were several data use challenges that became apparent. So we began working on methods to address these challenges. Now we are going to walk through some of the recommendations on addressing these challenges. 




Presenter
Presentation Notes
One of the items that we spent considerable time on after the summit was creating “decision linkages” for each of the focus groups. 


Define and
Match to
Data Type

Describe
Actions

Establish
Temporal
and Spatial

Scales



Presenter
Presentation Notes
This is how we defined the linkages for each focus group. The first step in the process is to define the question, as shown by the green circle. We did this at the summit meeting by walking through the questions by focus group. After the summit we did considerable additional work to ensure we properly represented the questions / issues needing climate and water data to reach a decision. 


Climate and Water Data

Data Type

Surface air temperature;
Precipitation;

Snowfall (depth);
Growing degree days;
Snow water equivalent;
Streamflow;
Groundwater elevation;

Lake/reservoir surface water
elevation ;

Soil Moisture; and
Evapotranspiration.

e —

Temporal Scale

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).


Presenter
Presentation Notes
One of the recurring themes through this work is defining the temporal and spatial scales of the decisions and relate those to the type of data needed. 
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[ J
Decisionis): The decisions fior this user are expected to be related to whether current water levels, flows, and volumes are TOdaY'S Date: 3/]/14

Fisheries & Natural Resource Manager S i station Location:

Opinlon.

.

& K I a I I I a t h Tr I b e Information needs: 1. Storage volumes in UKL, Clear Lake and Gerber Reservolrs (see current water level pod on p.1)
2. Current release rate from Link River Dam, A-canal, Gerber Reservolr and Clear Lake

3. Estimated UKL inflow volume (inday, cumulative water year) estimated from Willlamson below Sprague gage

4. Most recent NRCS seasonal water supply 50% forecast (Mar - Septemnber, but the months will change)

5.

6.

Purpose: Evaluate current and forecast conditions with regard to the existing biological opinions and the quality of
ecosystem services.
User skill level: Intermediate
ZoLi ® ® 0 e 0 @ o 0 B @ B
Nov Dec Jan Feb Mar Apr May Jun July

. Flows.
. Cumuilative volumes for points of diversion U

S
=0
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STREAMS, RIVERS,

LAKES & RESERVOIR CLIMATE INDICES CAMALS
T E
Drill Down Level 2
TIME PERIOD: DAILY
TYEFEROD DALY f> AVERAGE MONTHLY FROJECT )
DEPTH(NE DEMAND [KAF):
MAXIMUM INTENSITY AVERAGE WATER YEAR

INJHRE CUMULATIVE PROJECT
PERCENT OF NDRMAL: DEMAND [KAF):
DERARTURE FROM NORMAL CURRENT MONTH KERA

N POINTS OF DIVERSION

VOLUME (KAF):
HISTORIC: 1289 IRRIGATION SEASON KBRA
DERTH (M User POINTS OF DIVERSION
MAXIMUM INTENSITY o VOLUME [KAF)____

INJHR. Interface WINTER SEASOM KBRA
PERCENT OF NORMAL: b HSEOF%ER&”"
DEPARTURE FROM NORMAL '@ CURRENT MONTH REFUGE

N VOLUME [KAF):

REFUGE IRRIGATION SEASON
VOLUME [KAF):
REFUGE WINTER SEASON
VOLUME [KAF):
ek o 1. petat ottt bexpand e " v

ol B o e .
——
Note: This fimeline would graphically
illustrate alf areas of interest, how
they're related, and what is occurring
throughout the basin. User can view
the "big picture”, but also narrow in
on more details for their specific area
of interest by clicking their pointof

interest.

Pattern in the river graphic Flow Rate Increasing -:| = Flow Rate Constant = Flow Rate Decreasing
would indicate flow trend: - -


Presenter
Presentation Notes
Then we developed a set of decision timelines intended to identify what and when decisions were being made. These were probably most useful to help us design the actual interface to the application I will show you later. Decision timelines were developed for each focus group, which forced me / us to work through the relationship between decisions, the timing of the decisions and the data needed. 


Data Inventory
(same data from multip

e sources)

Type of MName of Dataset | Shortest Measured | Source of the | Entity Link
Data Interval Data Responsible
for Data
Management
Measured
Precipitation Climate Local Hourly (from 1945) Mational NOAA hitp:/fwww.nedo.noaa.gov/1PS/h
Climatological Daily (from 1930) Climatic Data | (Satellite and pd/hpd.htmil
Data Publication | **Available by state | Center Information
or station Service -
NESDIS)
Evaporation Climate Monthly Average | Monthly Average WRCC NOAA?? http:/fwew.wree. dri.edu/htmlfil
Pan Evaporation | owver certain period esfwestevap final html
of years
**Only avail. For
certain sites
Solar Radiation | Climate Solar Hourly Hourly (from 2003) Mational UsDA — http:ffwww wocnros. usda.gov/n
Series for day of - | **0Only available at Waterand Matural weo/inventory
f-f- certain stations Climate Resources
Center Conservation
Service
Wind Speed Climate Local Ewvery 3 Hours Mational NOAA (NESDIS) | http//www. ncdc.noaa.gov/1P5/]
Climatological Daily (from 1245) Climatic Data cd/lcd . html
Data Publication | **Available by state | Center
or station
Wind Direction | Climate Local Every 3 Hours Mational NOAA (NESDIS) | hitp/fwww. ncdc.noaa.gov/IPS/]
Climatological Daily (from 1945) Climatic Data cd/lcd. html
Data Publication | **Available by state | Center
or station
Sky Cover Climate Local Daily (from 1845) Mational NOAA (MESDIS) | hitp:/fwww.ncdc.noaa.gov/IPS/]
Climatological ** fvailable at Climatic Data cd/lcd.html
Data Publication | certain sites Center



Presenter
Presentation Notes
Then we categorized and linked to those decisions, the data needed and the temporal scale of the data. 


Documenting Decision Linkage

Category Description Type Data Criterion Reference
Time Scale | Spatial Scale / Locations Description Value Units
Water Supply
Availability
Volume allocated to surface water March through Upper Klamath Lake Inflow April 1 - September 30 volume Forecast volume Acre-feet
irrigation supply within volume October {Net) forecast by the NRCS-NWCC for
the Klamath Project their forecast issued on March 1 | If <= 287,000 then 387,000
If > 287,000 but less than
569000 then 378 + {42.64 x
[{Forecast Volume —
287)/282}*1000
If » 562,000 then 445,000
November Seasonal volume 45,000 Acre-feet
through
February
Volume allocated to the Surface water March through Upper Klamath Lake Inflow April 1 — September 30 volume If <= 287,000 then 48,000 Acre-feet
Lower Klamath Wildlife volume October; {Net) forecast by the NRCS-NWCC for
Refuge their forecast issued on March 1 | If » 287,000 but less than
562000 then 428 + {7.64 x
[{Forecast Volume —
287)/282}*1000
If » 562,000 then 60,000
November Seasonal valume 35,000 Acre-feat
through {values given
February are in 1000

acre-feet)



Presenter
Presentation Notes
Ultimately we developed this handsome looking table in the appendix of the report, that created the linkage. This is something if you are board would be good to provide feedback on. Note that in here, not only is a description of the decision provided, but it is linked to the data needed and specific criterion, presumably that trigger some decision or action
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Data Use Challenges



Presenter
Presentation Notes
Next I want to follow up from the summit and talk just for a minute about managing uncertainty


“Managing Uncertainty with Decision-Making

Acreage Planted o All arable land
. Some portion of arable land
o Fallow arable land
Source of Water . Use of surface water supply only
. Use of surface water supply and supplemental
Agricultural supply (e.g., ground water)
Producer . Use of supplemental supply only
. Fallow
Crop Types . High water demand crops (e.g., orchards)
. Mix of high water demand and low water demand
. Low water demand crop (pasture)
Delivery of Water Supply . Decrease Rate
Federal Water Supply . Maintain current rate
Project Operator . Increase rate
. Stop Delivery
Local Water Supply Need for Water User Mitigation Program o Volume of supplemental water supply needed
Administrative . Amount of acreage fallowed
Organization
Delivery of Water Supply . Proportion of lands served
Irrigation District . Range of water supply provided (up to full)
Fish Harvest . Alter harvest limits in response to anticipated

impacts of instream flow allocations

Fisheries Manager

Challenge Flow Allocations . Petition Reclamation
o File lawsuit



Presenter
Presentation Notes
One of the things that kept coming up is that decision risk could be managed by making an “alternative decision.” So we thought about that, and came up with. The bottom line is there really arent in my opinion many alternatives 




Presenter
Presentation Notes
Now I am going to show some ideas on how we can address many of these data use challenges at onece.


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


Presenter
Presentation Notes
One method is to establish data context


Baseline R
Conditions for
Climate and
Water Data

ns with 30 Years or More

‘ORWD Streamflow Monitoring Sites
SNOTEL Monitoring Sites
ACIS Climate Sites
‘CDEC Monitoring Sites
USGS Monitoring Sites
©  Groundwater
o  Streamflow
Bureau of Reclamation Monitoring Sites
® Agrimet
©  Hydromet
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Using Baseline Condition

Upper Klamath Lake Mean Water Surface Elevation

41440
1 |
| + Current Water Year
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* Dry and wet period
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definitions based on
50% April-Sept. UKL
Met Inflow Farecast.
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Mean Daily Flow [cfs)

10,000 -
9,000
8,000
7,000
£,000
5,000
4,000
3,000
2,000

1,000 -

0

User Defined Criteria

Daily Streamflow Below Iron Gate Dam

Current Water Year

Currant ¥TD
[2014)

( \ M Comparison Years
Ciry Year (20013

Mormal Year (1995)

Wt Year (1999)

r’\ W Action Criterion

- = = Average daily
l n minimum flow
N for Coho Salmon

ViR

for Coho Salmon
Fishery

! maximum flow

L/ — Geomorphic Flow

10/1

11/1

12/1

11

2}1

a,'rl 4,'.-‘1 5}1 5_'.-‘1 }-_'.-‘1 3,;'1 9;-‘1
Date (MM,/DD)



lntegrating Forecasts & Real Years

Mean Daily Flow (cfs)

Daily Streamflow on Williamson River near Chiloguin, OR

1,400 -
Current Water Year
1 Currant ¥TD
1,200 - (20143
Comparison Years
J Dy Year (20013
1,000 -
Forecasts
= = = 5-Day Forecast
00
= = = [y Year (2001)
Trace Forecast
600 -

-

200

1@1 1-_;,.r1 -1:;..’1 11 1 1 a1 5ﬁ 5;’1 " 531 g1
Data (MMSDD)
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Integrating Forecasts

Upper Klamath Lake Net Inflow and Diversion Volumes

800

800

7o ESF Forecast _..-"""'_--
il Sl

"

ﬁsm P
& -

500 -7
E JPie
g . = 30%

-

£ 400 —a ¥
E Observed / '
200 _& 70%
E / .t""-"

200 ..-..-""""'-‘

/ - ®
100
ﬂ_I [ . . l l . . Il = ==

October Nwemher De:emher January Februarl,' March April May June luly August Septemher October
Month
mmm Ohserved Net Inflow WS Met Inflow Monthly ESP Forecast (50%)
——\Water Year Cumulative Met Inflow = = = = Sagsonal Cumulative Met Inflow [April-September)
¥ Allocated Project Diversion Volume ®  Historical Dry Year Cumulative Diversions

4+  NRCSSeasonal Cumulative Met Inflow Forecast (50%)
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Alternative Presentation Methods

* Intensity of r — { |
Supplemental I
Water Program

* Compare estimated oS
water volume in LTy

snow pack plus Vo e e T
: / o v i
volume in storage to RV ORI T
B P L e
seasonal water R ) S

supply forecast \ oG |

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



Tools and Design
Considerations

Implementing the Recommendations -
Designing and Building Robust Tools and Applications
1. Robust Tools and Apps

2. Recommended Platform

3. Wireframes



/ S e e,

/

Defining Robust Tools and Apps

User access to standardized, time invariant, (e.g., SHEP, NWS text
product) electronic data (not images, graphs)

Available through a data Application Interface (API)
Data must fit within the “normal workflow process”
Users provide resources to ingest newly created data

Automatic error checking of web servics and web master notification for
system failures

Data categorization for use in standard data charting, analysis, and
reporting tools.

Standard data charting, analysis, and reporting (by data type?)
Users enter, upload, and evaluate against specific decision criteria
Understandable method of describing and understanding the data



Recommended
Technologies

Front-End Applications

Klamath Web + Mobile Apps
Technalagy

jOuery Mobile  Layout & widgets
d3 Interactiv

Leaflat Integrated m

Require]s / AMD Component maoadular

Features

Reparts
Interactive charts
Alerts

by User default layout

User-defined decision criteria

Third Party Apps
Google, Excel
Mashups

Offline processing

WilLapp REST & Authenticatia Backend administration
b r
T Data ll.lser criteria
wig.db. rest User Authentication
REST APl ) )
Django Rest Framework | Public data feeds
T l Webserver
i . r
Datacenter Geoprocessing Suite
Technolagy Stared Data
Django f GeoDjango  Web fr sk Historical Data Fython GeoPandas
wi.db.patterns Schema fexibility | Processed Datasets e NUMBY/SCIDY  wa.io
Vera lataset varsioning | Versioned models Refinement Statistics
Django Social Auth  Authentication Extrapolation  Interpolation
PostgreSOL / PostGlS Database Engine Time Scales Integration
MapServer Map Imagery
b r %,
Fiona wi.ia | Web service client
Data Loaders
GDALMOGR  xird | Spreadsheet parser
Web Services & FTP Sites Climate NOMADS, ASIC T
Streamflow usGs, owRp  Cimate [SCAN N Efternal Data Sources
Lake Levels USES  Ciimate [NDFD) NWS |
Groundwater leve(s Climate (Agrimet) USBR
USGS, OWRD, CASGEM  — o Social Media
Re ir Levels (Hyd £ USBR Climate (Forecast) MNOsA CPC
g seasonal Water Supply Forecast Facebook Yo Tube
noy Liepth fhce NRCS Twitter Flicker
Snow Water Equivalent NRCS Ensemble Streamflow Predictions
MWS




1.2. Home

1.2.1. User Interface

8
Watershed Data Harvester

hi white sedion is for breadorumb site history - grayed out on prior to login]

About the Basin a8 Why Should | log In':a User Guide Contact

Welcome to the Watershed Data Harvester (WDH) . Use of this
application allows the harvesting of climate and water data from disparate
locations and the integration of this data with user defined criterion for

enhanced resource decision making.

Log in and learn what the Watershed Data Harvester can do for you!

@

[1 There are 3 Alerts! J

D ¥ Klemath Falls ¥) -j ¥ | Taylor Butte v) -j ¥ | Link River Dam ) D ™ )Upper Klamath Laka® ) " ¥ | Klamath Falls v)
0.0 03 333 414131 -1.49
inches inchas ofs elevation Spi
B reclamation a
. . ; 1
. STREAMS, RIVERS,
PRECIPITATION SHOW PACK DRAINS, CANALS ) LAKES & RESER\-"C‘IRSJ CLIMATE INDICES )
[ Not Applicable -] | Discharge =] | Lewval = ([ _Standard. Precip. Index =)
( Depth {inches) =) | Rate(cfs) =) |_Elevation{reclamation] =) [ Index *)

1.2.2. Widget Table

Footnote | Label Description
1 Log In A visitor must authenticate himselffherself to access the site. After account information has been obtained, the next visit
will take the user to the customizahle Dashboeard page

2 Site Title Site title for now

3 Welcome Text Welcome Text

4 Pod Access Menu | This is not assessible unfil and the user is authenticated

5 About the Basin This link takes user to a page that gives information about the basin

6 Why Should I login | This link takes user to a page that explains the benefits of logging in and how the information gathered about the user
in? will make their site experience better.

7 User Guide This link will take a user to a page that will explain different functionality present within the site.

8 Contact This link will take the user to a page that will display key contact information

9 Breadcrumb Trail | This section is not active prior to login




1.3. Social Media Authentication and Login

1.3.1. User Interface

Watershed Data Harvester

Twitter (V)
. Connect with your existing Twitter account

Google ()
. Connect with your existing Google account

Facebook o
. Connect with your existing Facebook account

Other )
. Connect after creating a user account

2

How will my information be used?l

Benefits of logging InIil




1.4. Traditional Authentication and Login

1.4.1. User Interface

Watershed Data Harvester
(1]

Enter User Account Information

First Name ‘ ‘ Last Name

User Name

Email Address

Re-enter Email Address

Password

Re-enter Password




1.5. Dashboard

1.5.1. User Interface

Watershed Data Harvester

1vyesrago

{Apr 1)

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

?) Set the location, time pericd, and parameter to display in your Data Pods:

{Jul 1)

. . . - T
@ Fisheries & Natural Resource Manager: decision 1, decizion 2
. Agricultural Producter: decision 1, decision 2, decision 3

1} Sliding triangle along the line updates information displayed in each Pod and data neads

[This white section is for breadorumb site hislony]

Howdy Username;n ﬂn

About the Basin

User Guide Contact

= 5
[ < 1> You have 4 Alerts! Llj

Water “Year Begin (Oct 1)

{Jan 1) T ]

(D ¥ KematnFals ®) (D ® TayorButte %) (D ®)LinkRiverDam ¥) (D ¥ upperiamstn Lskd®) (]| %) Klamath Falls )
s N ([ N\ (2 N N\ [ 3
0.0 0.3 333 414131 -1.44
inches inches ofs elevation SFi
reclamaticn a
é ;.1’¢ N % ~ J
\\' STREAMS, RIVERS
L PrecieitaTioN  J ([ SNOW PACK | Drains canals ) \LAKES & RESERVOIRS] | CLIMATE INDICES
[ Mot Applicable =) [ Snow Water Eguivalent =) [ Discharge =) [ Level * ) ( Standard. Frecip. Index ™
[ Depth (inches) - Depth (nches) =) | Ratz(cfs) =) (_Elevation(reclamation] =) [ Index =)




1.6. Dashboard_Config_Menu

1.6.1. User Interface

Settings

Site Configuration

1} Sliding triangle along the line updates information displayed in each Pod and data neads

1yezrago (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 2

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

Share Your Location

T {Jan 1} Tod=y)

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

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

(D ¥ Kiamath Fals ¥) (‘D ) LinkRiver Dam ¥)

(M ¥) Kamath Fals ¥)

(’[} 1"‘_ Taylor Butte T) Ir B] ""_Llppsr Klzmath Lam_'j
il ! f 4

' ! a ™ r '
0.0 0.3 333 4,141.1 -1.48
inches inches ofs elevation SFH
reclamaticn a
‘-\.\‘. ‘ |
é ;?:E: \ N— -’
, STREAMS, RIVERS,
L precpitaTion  f ( sNowPACK— ) | ‘ppams canals ) (LAKES & RESERVOIRS) (  CLIMATE INDICES
( Not Applicable =] (_Snow Waler Eguivalent =) [ Discharge =] [ Level =) ( Standard_Frecip. Index =
(_ Depth (inches) =) [ Depth (nches) =] [ Ratz(cfs) =] (_Elevation(reclamation] =) [ Index -




1.7. Configuration

1.7.1. User Interface

Select User Type

Pods (data types)
Time period
Locations

Pod Parameters
Alerts

''''''

Eremia e

||||||

lllllll

itershed data Harvester

Sae ConEperaton

[E 5T
i Lk
.
o -
B oS "l:"'i i ‘
“ata =L

=====




Default User Type

User Types ®

Please Select the User Type(s) that will be displayed on the Data Pod Dashboard

v

E General User
¥ Klamath County
v Fisheries & Matural Resource Manager & Klamath Tribe
[ Agricultural Producer
(] Water Users & Suppliers

Please select a user type and decisions associated with that user type

User Type v Decisions
General User i
Decision 1
Klamath County _ () Decision 2
Fisheries & Natural Resource Manager & Klamath Tribe ¥ Decision 3

Agricultural Producer
Water Users & Suppliers

Decision 4
() Decision 5



Watershed Data Harvester Howdy Username! gk

L] »
T Site Configuration
Data Pods: Add or Remove Data Pods '—
In Use In Use In Use In Use
- L I v | r | w - | - - - w |
\ f il
ri ="=E!-!4ri *‘-_'r_
: seissassis
i - . Siassssass %
"'i_"' T T T SRR NN
o TREA ML RV SEEEEEEEEE — ]
BT S AT O P REATME b EA] T SONL O TR J RO DR TEH
i - [ = () = | - - i B
i E L - = = | - -
Remove Hemove Add Add Remove
In Use S = InUse
- " | | - - v - | - LA
- e — - -
- N
: o4 -
I -
- M sezes » J
w L B L L L L L L ]
SRS DEGEIE DAYS Y ADCIT AN SRR ATRON WATER DEMAND | AS TEMPERATLNE CLEMATE BCHCES
- 1! - | -] [
: 2 | = | | 3 F 2 -
Remove Add Remove Add Add Remove
Save Changes




Configure
Pod Data

Individual Pod Configuration

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, =

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

Snow Pack

':Fl me ¥ | Location ij
“

Value

unit

Data Pod Image

\ DATA POD NAME

DALA CATECOEY
DATA PadiaMLTER -

Time: Location 7}]

Time Period v

-

Jalue

umit

Data Pod Image

| DATA POD NAME

[ oana cavmoces
(oA PAEARLTER -

[ Ilm! Location j!

Data Pod Image

DATA POD NAME

DATA CATCOOEY
{_ DATA PARAMLTER

L

Locations v

[¥Use buffer distance for selected locations unit =

Depth v
Snow Water Equivalent v
Density (%) v
] Density

[ Density departure from normal

[v] Depth percent of average

) Density percentile for period of record

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




Configure Alerts

Alert Configuration &l @ You have 5 alerts set

Select default alerts by category or subcategory to receive automatic notification by email or text as resource
condition apporaches pre-get criterion

+ [JWater Supply Availability
+ [»Water Supply Demand
+ [_Lake and Resenoir Levels and Volumes

+ [vIStreamflow

+ [_)Groundwater
+ [JAgricultural

- Mindices
[w]Extreme Drought
(v) Standardized Precipitation Index
[wDrought Index
[wiPalmer (Drought Severity) Index
[ KWAPA Water User Mitigation Program Index



- Configurable

Alert Options

Alert Levels (these all have a time and space
aspect)

Water Supply Volume

e Klamath Project for irrigation

e Lower Klamath National Wildlife Refuge
Klamath Project water supply demand
Lake and Reservoir Levels

e  Maximum temporary flood elevation

e Maximum operating elevation

e End of irrigation season minimum
operating elevation

e Current amount of water in storage

e Remaining useable storage volume

* Average flow release rate through dam
e Rate of reservoir filling

e Carry over volume

e Ecological elevation

/

Streamflow
e Williamson River streamflow rate
« William River streamflow threshold

» Proportion of Upper Klamath Lake
inflow from Williamson River

e Volume accretions to the Klamath River
below Link River Dam

e [Iron Gate Dam
«  Minimum flows for Coho Salmon
« Summer maximum flow targets

* Rate of discharge target

e Accumulated volume target

e Maximum stage alert level (flood)

e Minimum stage alert level

e Point of diversion

Basin water supply index for Water User
Mitigation Program

Amount of accumulated precipitation
Number of growing degree days
Soil moisture percentage
Drought condition
* Potential for drought
e Extreme drought
Groundwater target water elevation in well
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1.11. Notification Center

1.11.1. User Interface

Watershed Data Harvester

Howdy Username! 'ﬁ

[Username]

Motification Email

FProfile

Account Settings

Emails

Primary email address

cnunemacher@houstoneng.com v

Save

:

Text Alerts

Please provide your cell phone number

OO0

H

Save

Website Updates

| would like 1o be notified of changes to the website

[IYes




1.12. Streams_overview_page

1.12.1. User Interface

Bl
Watershed Data Harvester Howdy Username! g

[This white ssction is for breadoumb site history - graved out on orior to login]

+ £, ‘ m About the Basin User Guide Contact

'

el 3
W Pod Sites W

]

You have entered the
Streams, Rivers,

Drains, and Canals Data
Paod

| Parameter W
et

*tl: clicked and site information
1 for detailed pods is
updated. Pod site drop-
down value is also updated |
ERC IS T

You are a General User
in the Klamath County
Basin

Your decisions will likaly
be related to performing
daily activities including
construction site
inspactions, weead
control, and drought
menitoring and
declaration

- 5 E;"E .:':.-

' Interactive

Map

Reports R Charts Ei Tables




1.14. Interactive Map

1.14.1. User Interface

Watershed Data Harvester Howdy Username!  Jglf

[This white secticn is for breedorumb site history - grayed out on prior to login]

About the Basin | User Guide Contact

e
LA LiLY

1 ~/Map Senice 2[Name]

+ Layer 1

[+|Layer 2
—|Layer 2
[Legend 1 symbol] Value
[Legend 2 symbol] Value

L-;r‘_| Owverview = Heports ﬁ. Charts I Tables




1.15. Basemaps

1.15.1. User Interface

Watershed Data Harvester Howdy Username! o

[This white section is for bread crumb site history - grayed out on prior to login]

About the Basin | User Guide Contact

T ra—....-.—

Basemaps | e Wildiife : ﬂ [L'j,‘j"""‘ Famsl

Ei l-!

Imagery Imagery with
Labels
; v

£E| Overview - Reports ﬁ- Charts EE Tables




1.21. Reports Page

1.21.1. User Interface

Watershed Data Harvester Howdy Username! g

[Thiz white sedtion is for breed@umb site history - grayed out on prior to login]

About the Basin  User Guide Contact

Reports Information Panel Report Optlons Pt el i
O == O o
I - e
[ [T— [ [P, [e—
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1.22. Charts Page

1.22.1. User Interface

Watershed Data Harvester

[This white section is for breadorumb site history - grayed out on prior to login)
About the Basin | User Guide Contact

Howdy Username! ﬁ'

Charts Information Panel

AGKO— Agency Lake

[ Dn:lrirli{':-lﬁnn '

Precipitation Summary:

The year to date
precipitation is 2,15 inches
below normal,

Last year, preclipitation was
4.1 inches abowve normal.

Action Lewel —if
accumulated precipitation is
less than 3.4%, then . ..

[ Water Year to Date Precipitation W ]

Observed

10.0 inches —j

B84 inches ——=

5.0 Inches—js

3.4 I RCHE S

0.0 inchas—j

Mormal

1000 inches —fs

||rr|||
+

625 inches —=
5.0 Inches—

0.0 inches—i=

He Overview

Tables




1.23. Detailed Charts Page

1.23.1. User Interface

Watershed Data Harvester
[This white section is for breadorumb site history - grayed out on prier to login]

About the Basin @ User Guide Contact

Howdy Username! 'n'

Chars Information Panel

Chart Options
P e r

Bar Chart

Cumulative

Compare Year

Show Mormal

hoethly

Sawved Charts

Action Levels

160

140

1Z0
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o
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60

Presipitation (inches)

40 7
20 ]
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LY WA

AGKO — Agency Lake v - :”"‘;;‘;L“"i:‘“
Precipitation

H Normal
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1.24. Tables Page

1.24.1. User Interface

Watershed Data Harvester

[This white section is for bresdorumb site history - grayed out on prior to login]

About the Basin

Howdy Username! ﬁ

User Guide

Contact

Tables Information Panel

Table Options

Start Date End Date
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Configurable for Flexible Use

Sum cumulative runoff volumes => points of diversion
Subtract gage station flows => Klamath accretions

Drought indices at local scale => sub County
declarations

User defined criterion and alert levels
Water supply index for WUMP program



Your Participation

Are your needs and decisions identified properly?
Are there really alternative decisions based on data risk?

Have we correctly connected your decisions to data
needs, the criteria for action, and your actions?

[s there value of the tools, methods and concept
presented?

Proceed with development?



Thanks for participating!

DAVID C. GAREN, PHD, HYDROLOGIST
United States Department of Agriculture
Natural Resources Conservation Service
National Water and Climate Center

1201 NE Lloyd Boulevard, Suite 802
Portland, Oregon 97232

Phone: (503) 414-3021
David.Garen@por.usda.gov

MARK R. DEUTSCHMAN, PHD, PE
Houston Engineering, Inc.

6901 East Fish Lake Road, Suite 140
Maple Grove, MN 55369

Phone: (763) 493-4522
mdeutschman@houstongengineeringinc.com

ALAN HAYNES

National Weather Service
California-Nevada River Forecast Center
3310 El Camino Avenue, Room 227
Sacramento, CA 95821-6373

Phone: (916) 979-3056
Alan.Haynes@noaa.gov
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The end

And the answer to the reason for being at this meeting is?

1 Presentation by another “expe
1 Somebody else that think
1 Another study to place
1 T had no where else
1 Another consulta
o See if Deutschma




Forecast Accuracy

Forecast Accuracy
Based On 1981 - 2011 Reconstructed Forecast
April - September Seasonal Volumes

Median (50%) Forecast
Williamson River | UKL Net Inflow™®
Median Jacknife Mean Mean Median Jacknife Mean Mean
Forecast Value Standard Error  Absolute  Percent Forecast  Standard Error Absolute  Percent
Forecast Date (KAF) (KAF) Error (KAF) Difference Value (KAF) (KAF) Error (KAF) Difference
1 January Forecast 319.3 96.0 71.3 22.7% 426.7 136.2 106.9 27.1%
1 February Forecast 358.2 76.8 52.6 16.1% 482.7 103.8 75.6 18.4%
1 March Forecast 365.9 66.8 48.9 16.0% 493.8 88.8 69.4 17.9%
1 April Forecast 307.5 43.3 32.4 9.6% 511.8 63.2 46.5 10.1%
70% Exceedance Forecast
Williamson River | UKL Net Inflow*
Median Jacknife Mean Mean Median Jacknife Mean Mean
Forecast Value Standard Error  Absolute Percent Forecast  Standard Error Absolute Percent
Forecast Date (KAF) (KAF) Error (KAF) Difference Value (KAF) (KAF) Error (KAF) Difference
1 January Forecast 268.8 --- 80.5 22.0% 354.5 --- 114.7 24.2%
1 February Forecast 317.5 61.6 17.3% 427.7 85.7 18.4%
1 March Forecast 330.4 - 34.5 16.1% 446.7 77.8 17.7%
1 April Forecast 284.5 --- 35.8 11.2% 478.3 52.5 11.6%

*"Known" UKL Net Inflow is an estimated value from BOR MODSUM (water balance) model (not measured).

Mean percent difference computed from absolute values of (forecast volume - measured volume) divided by measured volume.

Observed April through Steptember volumes were 344.8 and 473.03 kaf for the Williamson River and Upper Klamath Lake (UKL) Net inflow
respectively.
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