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2.7 - Workshop: Using Statistical Features of HEC-EFM to assess Eco-change

1) Ok, let’s use HEC-EFM to test the eco-hydro relationships you just developed.
Open EFM and use the “File — New” menu option to create a new application.

Enter title, author, location, and description on the Properties tab. Save application
to a directory on your computer.

-

-¢ EFM Relationships Workshop.efm - HEC-EFM o @8

File Edit Plot Help

Model information
Title: EFM Training
Author:
Location:

Description: Workshop for the Ecosystems Functions Model...

EFM model pathname:C:\Workshops\EFM\EFM Relationships Workshop.efm

N

Flow regimes (paired time series of flow and stage)

Ref | Active Identifier Filename Part A PartB PartF Starting Ending
Use edit menu to re

Properties | Relationships | Tables | Combo Relationships
IFiIe saved to C:\Workshops\EFM\EFM Relationships Workshop.efm Recalculate et
.

2) The hydrologic data for this workshop is stored in a file called “Data for EFM

Relationships.dss”. This DSS file contains gaged and natural flows and stages for
the Savannah and San Joaquin Rivers.

DSS stands for Data Storage System. It is the HEC database for all of our software
tools. DSSVue is a tool for performing math functions, tabulating, and viewing
DSS records, which are usually time series. DSS records are named with different
“parts”, “a” through “t”. The basic naming convention is:

/a/b/c/dre/f/
/river name/location/data type/time range/time step/user specified name/

Note...When moving EFM data input files on your computer or to another

computer, remember to update the data input locations in the EFM application -
EFM will not compute until the updates are made.

A
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3) The next step is to add the flow regimes. The first flow regime acts as a
placeholder and must be renamed. Use the “Edit — Flow Regimes — Rename...”
menu option. Enter the new name and click OK.

g I I 1 N
= - 7 — N
-& EFM Relationships Workshop.efm - HEC-EFM 8 Rename Flow Regime l 3
File Edit Plot Help
e . Existing: [Useedmenutom ']
Title: EFM Training New name: SJQ Natural
Author:
. Lok [y [ concel ]
Location: L
Description: Workshop for the Ecosystems Functions Model... -

EFM model pathname:C:\Workshops\EFM\EFM Relationships Workshop .efm

Flow regimes (paired time series of flow and stage)

Ref | Actve |  Identfier | Fiename | PartA PartB PartF | Startng | Ending

Use edit menu to re

E saved to C:\Workshops\EFM\EFM Relationships Workshop.efm Recalculate

When OK is clicked, the interface moves to the Filename cell and a browse button
appears. Click on the browse button and select “Data for EFM relationships.dss”.

& Select time series record file
T < oSuk() » Worshops » B 16| o p]
Organize v New folder
r 3% Favorit i Name ‘ Date modified Type
- EFM Relationships Workshop.efm - HEC-EFM )
= = Bl Desktop ‘ Data for EFM relationships.dss  4/5/2006 2:59 PM DSS File
File Edit Plot Help {18 Downloads
y : 2 Recent Places . i
R EFM accepts input data in DSS
Title: EFM Training B Desktop or several text formats (comma,
Author: 9 Libraries space, and tab delimited)
Location: [%) Documents
Pescriphor: = ——— = & Music )
[&=) Pictures Text files (*.bxt)
B Videos DAT files (*.dat)
EFM model pathname:C:\Workshops\EFM\EFM Re B Student [l ] Soies (e

PRN files (*.prn)
File name: Data for EFM relationships.dss - W

[_open [J¥] [ Cancel |

Flow regimes (paired time series of flow and stage)

Ref |Actve|  Identfier | Fi | PartA | Parts | PartF | Startng | Ending
53Q Natural

Browse button is only visible when
cursor is in the filename cell.

saved to C:\Workshops\EFM\EFM Relationships Workshop.efm

| Recalculate




Click on the “Open DSS Catalog” button for that row.
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“¢ EFM Relationships Workshop.efm - HEC-EFM

o/ B8 R
File Edit Plot Help
Model information
Title: EFM Training
Author:
Location:
Description: Workshop for the Ecosystems Functions Model... -
EFM model pathname:C:\Workshops\EFM\EFM Relationships Workshop.efm
Flow regimes (paired time series of flow and stage)
Ref | Active Identifier Filename Part A PartB PartF Starting Ending
5JQ Natural Data for EFM rela’




Browse through the DSS catalog,
highlight the f~part of the flow you
would like to analyze, and click
Select.
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-
- HEC-DSS Catalog Browser

(=

2] Data for EFM relationships.dss
=€) DAY

(&) SAN JOAQUIN

. =-{B) VERNALIS
&-{C) FLOW
! GAGED

: NATURAL
; - @ STAGE
@-{&) SAVANNAH

Selected pathnames

© Data

INDAY/!

©) Data2 //INDAYII

From:

]

Select rating curve
as second series

EFM has an automapping
feature that looks for stage
time series whose a-, b-, and f-
parts match the selected flow
record. If EFM finds a match,
it asks whether it should be

-& HEC-DSS Catalog Browser

used. Click yes.

=) 3) Data for EFM relationships.dss
=--{E) 1DAY
&--{A) SAN JOAQUIN

(%) SAVANNAH

B@ FLOW

- 2-(B) VERNALIS

e GAGED

There is a corresponding stage pathname. Use it?

© Flow
@ Data2

From:

No

Ye |

/SAN JOAQUIN/VERNALIS/FLOW//1DAY/NATURAL/
HIINDAYI!
To:

Select rating curve
as second series
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When both time series are

| - HEC-DSS Catalog Browser ‘ o8 X
selected (look at bottom of

=] §| Data for EFM relationships.dss

interface under “Selected =-(8) DAY
pathnames™), click OK. 7 (2 S e

2--{c) FLOW

% GAGED
o Qe

@A) SAVANNAH

| Select rating curve
as second series

Selected pathnames

@ Flow /SAN JOAQUINAVERNALIS/FLOW//1DAY/NATURAL/

() Stage /SAN JOAQUIN/VERNALIS/STAGE/1DAY/NATURAL/
From: 10/1/1931 To: 9/30/1998

Use the “Edit — Flow Regimes — Add...” menu to repeat this process for three other
flow regimes (SJQ Gaged, Sav Natural, and Sav Gaged). When complete, save
your application.

The Properties tab should look something like...
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-
-& EFM Relationships Workshop.efm - HEC-EFM

File Edit Plot Help

Model information
Title:
Author:

Location:

EFM Training

Description:

Workshop for the Ecosystems Functions Model...

EFM model pathname:C:\Workshops\EFM\EFM Relationships Workshop.efm

Flow regimes (paired time series of flow and stage)

Ref | Active| Identifier Fiename |
5JQ Natural

PartA | PartB PartF | Startng | Ending
Data for EFM rela’ SAN JOAQUIN VERNALIS  |NATURAL 10/01/1931 = 09/30/1998

[0 |s)QGaged |Data for EFMrela| SAN JOAQUIN VERNALIS  |GAGED | 10/01/1931 | 09/30/1998
0 |savNatural  |Data for EFMrela|SAVANNAH  |NORTH AUGUS NATURAL 10/01/1949 | 09/30/2003
[0 |savGaged  |Data for EFMrela|SAVANNAH |NORTH AUGUS|GAGED 10/01/1949 | 09/30/2003

O
D.
]

Each row in this table is a “flow regime”
and has two time series... typically daily
mean flow and stage, though EFM will

compute using any two daily time series.

[ Open DSS Catalog... |

saved to C:\\ \EFM\EFM Relationships Workshop.efm

|
4) The next step is to add the relationships. Go to the Relationships tab and add a

new relationship via the “Edit — Relationships — Add...” menu. Click OK.

5) Add the Statistical Queries for the relationship and hit the Recalculate button in the
lower right corner of the EFM interface. EFM should compute statistical results.
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-
-& EFM Relationships Workshop.efm - HEC-EFM

[=/@] = |

File Edit Plot Help

From values, select the:
Maximum v ‘ |

Rate of change: @) Stage ©) Flow

feet per v days
©) Rising @ Falling ) Absolute
Time series specifications

25 v % exceedance (4.00-yr)

@ Flow frequency ) Flow duration
to \Water year range
' Individual water year

[] Relationship-defined water year

[ z)

Rdahfmfh'p name: [W Spawning '] Write computation arrays Active
Description: o
Hypothesis tracking - increased flow will
@ + Curve eco-health
Confidence tracking: 4 3% 3% 3% 3%
(=) 04 OB O o OE
Statistical queries Geographical queries Other queries (nonstandard)
Season Reverse lookup: @) Flow « Stage
From: 02/01  (m/d) © Value |cfs
To: 05/31 (mvd)
Durationof 24 days
For each duration. compute:
Minimums v ‘

.

Properties | Relationships | Tables | Combo Relationships
[File saved to C:\Workshops\EFM\EFM Relationships Workshop.efim Recaladate . | .-

- EFM Relationships Workshop.efm - HEC-EFM

(a/®] %= |
File Edit Plot Help
-~
Evaluated on: 11/06/2014 09:08
Summary -
$JQ Natural
Relationship Conf. Stage, ft Flow, cfs
Splittail Spawning n/a 25.5 36,138
No time series data sets were compared. 5
Properties | Relationships | Tables | Combo Relationships
(Completed b Recalculate
. A

6) Repeat this process for your other relationships. Save your project.

7) Go to the properties tab and activate the SJQ Gaged flow regime...
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Ref | Active | Identifier Filename Part A PartB PartF | Startng |  Ending
S)JQNatural  |Data for EFM rela’|SAN JOAQUIN | VERNALIS NATURAL 10/01/1931 = 09/30/1998
af M&;SJQ Gaged  |Data for EFMrelar|SAN JOAQUIN |VERNALIS  |GAGED 10/01/1931 = 09/30/1998
O | O"savNatural |Data for EFMrela’| SAVANNAH  |NORTH AUGUS|NATURAL 10/01/1948 = 09/30/2003
O O |savGaged Data for EFMrela’| SAVANNAH ~ |NORTH AUGUS|GAGED 10/01/1945 = 09/30/2003

Click the Recalculate button. Now there should be results for both flow regimes...

& EFM Relationships Workshop.efm - HEC- =

File Edit Plot Help

Evaluated on: 11/06/2014 09:19

Summary
$3JQ Natural

$JQ Gaged

Relationship

Conf.

Stage, ft

Flow, cfs

Stage, ft

Flow, cfs

Splittail Spawning

n/a

25.5

36,138

17.6

18,300

Shad and Striped Bass Habitat

n/a

5.1

3,186

3.0

1,713

Benthic Biodiversity

n/a

28.5

44,274

14.2

12,500

Shoals Spider Lily

n/a

3.6

2,122

0.8

330

Water Exchange

n/a

18.2

19,427

4.5

2,780

Properties | Relationships | Tables | Combo Relationships

b

8) Enter your hypothesis for each relationship (look at the next page in this handout for
a screen capture). Recalculate. Check out the output column entitled “Chg.” (short
for change). This is output for direction of change in ecosystem health.

[~ | l\
& EFM Relationships Workshop.efm - HEC-EFM l=8] X |
File Edit Plot Help
~
Evaluated on: 11/06/2014 09:27
Summary
S$3Q Natural S$JQ Gaged
Relationship Conf. | Stage, ft Flow, cfs Chg. Stage, ft Flow, cfs
Splittail Spawning n/a 25.5 36,138 Neg 17.6 18,300
Shad and Striped Bass Habitat n/a 51 3,186 Neg 3.0 1,713
Benthic Biodiversity n/a 28.5 44,274, Neg 14.2 12,500
Shoals Spider Lily n/a 3.6 2,122| Neg 0.8 330
Water Exchange n/a 18.2 19,427 Neg 4.5 2,780
Properties | Relationships | Taues‘ICmboRelaﬁotﬁi:s
[completed 23 Recalculate
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Hypothesis tracking allows users to compare the direction of change of eco-health for

different flow regimes. The question that

hypothesis tracking asks is: “Increased flow wi//

do what to eco-health?” for this relationship. Users have the option of saying that increased

flow will help (+), hurt (-), or have a no
health.

-

n-linear response (via the curve button) to eco-

-& EFM Relationships Workshop.efm - HEC-EFM

File Edit Plot Help

Relationship name: [Splttail Spawning

v] Options

[T] Write computation arrays  [V] Active

[] Rate of change: @) Stage () Flow
feet per v days
() Rising @ Falling ) Absolute
Time series specifications
[¥] 25 v % exceedance (4.00-yr)
@ Flow frequency ) Flow duration
[ to \Water year range

] Individual water year
[] Relationship-defined water year

[ 2/

Description: ,
[¥] Hypothesis tracking - increased flow will
Tracking controls —L O+ ®- € eco-health
[¥] Confidence tracking: 4 3% 3%3%sY
. (we) BA@BEcHoHE
Statistical queries Geographical queries Other queries (nonstandard)
Season [7] Reverse lookup: @
From: 02/01 (mvd) O] cfs
To: 05/31 (m/d)
[V] Durationof 24 days to cfs
For each duration, compute:
From comiuted values, select the:
and cfs

Properties | Relationships lirables 7|'Combo Relationships.

Completed AT

Recalculate | .:

v

9) Turn on Confidence tracking too. For now, leave all of the relationships at one star.

Confidence tracking provides a way

to track the relative certainty of EFM

relationships. The default is one star. This starting point implies that there is the
same amount of scientific understanding for each of the relationships. As
confidence in a particular relationship grows, its number of stars can be increased.

This usually occurs at the discretion

of the study team, perhaps when the

relationship is verified with field data, backed with scientific literature, or approved

by a group of scientists or agencies.
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10) What do the statistical results indicate for your relationships? Test the other river.
Any thoughts about the extra credit question for the “water exchange” scenario?

Flow regimes (paired time series of flow and stage)

Ref | Active | Identifier | Filename

[0 [O |51gNatural  |Data for EFM relat

O O |510Gaged Data for EFM relat

Soylatural | -Data for EFM relat

| Sav Gaged Data for EFM relat
]

Properties Relationships Tables Combo Relations

To test the other river, switch flow regimes to:

Reverse Look-ups - Flow Duration

Sav Natural Sav Gaged
Relationship Conf. | % X, of time | Chg. | % X, of time
Water Exchange - Reverse Lookup n/a 32.8/ Pos 63.8

11) A common result when analyzing multiple relationships is that for a certain flow
regime, some are helped and some are hurt. Indices are a tool that can help users
look at the net effect of different flow regimes. Indices are controlled through
Confidence tracking. Hypothesis tracking must be in use if you want to include a
particular relationship in an index.

Create four indices: one for all relationships, one for fish, one for bugs, and one for
plants. Associate each relationship (except Water Exchange — Reverse Lookup,

which cannot be included in the indices) with at least one index. Click OK and then
Recalculate.

I\

f \
‘& EFM Relationships Workshop.efm - HEC-EFM =8 =8

File Edit Plot Help

Options
[] Write computation arrays Active

Hypothesis tracking - increased flow will
@+ ©- 0 eco-health

Confidence tracking: 3% 3% 3% 3%

E1A B8 Elc Eo BE

Relationship name: [Spmi Spawning v]
Description:

Enter a brief description for each index that you plan to use.

Relationships
Description | Spiittail Spawning | Shad and Striped Bass Habitat Benthic Biodiversity |Shoals Spider Lily| Water Exchange
Al
Fish
Bugs
Plants

10
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12) Check out the results. A positive value suggests that the positive changes outweigh
the negatives for the relationships in the index. But this should really be used only
as a screening tool. Lumping multiple, and pseudo-independent, relationships into
one numeric index is an approach to be used with caution.

Confidence (0-5) is one of the variables used in computing indices. Test the
sensitivity of the indices output by switching the confidence of one of the
relationships from one star to five. If your index result is positive, switch one of the
relationships that showed a negative change, or vice versa. Go to the Tables tab and
then hit Recalculate. Did the index result reverse the conclusion it had suggested?
Hint... Try switching the Benthic Biodiversity relationship for the Savannah to five
stars and compare results for the “All” index.

-
- EFM Relationships Workshop.efm - HEC-EFM o |G DS

File Edit Plot Help

Evaluated on: 11/06/2014 09:51
Summary
Sav Natural Sav Gaged
Relationship Conf. Stage, ft Flow, cfs Chg. Stage, ft Flow, cfs

splittail Spawning = 10.5 12,105 Pos 14.4 17,025 |=
Shad and Striped Bass Habitat * 3.2 5,063| Pos 4.2 5,878
Benthic Biodiversity * 24.0 62,935 Neg 20.9 32,050
Shoals Spider Lily * 0.0 1,964 FPos 1.9 4,100
Water Exchange * 4.7 6,263 FPos 6.2 7,620

Index Values
Index Sav Gaged

A-All 13.4
B - Fish 28.4
C - Bugs -49.1
D - Plants 375

-

Properties | Relationships ] Tableskl Combo Relationships
Completed W Recalculate =

. A

11
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13) The last thing to do is experiment with output. Go to the Relationships tab and
activate the “Write computation arrays” option (upper right corner) for the Splittail
relationship. Write arrays tells the EFM to output the computations being done while

analyzing a relationship. i i \
Vi e computation arrays

EFM computations are output to

different formats according to Flow Regimes v
settipgs controlled by the user. Relationships N
Available formats are .xml, DSS, or ‘ .
both. For now, use the “Edit — Select Combo Relationships .
Arrays Format — XML” setting Manage Geo Queries...
Click the Recalculate button. Plotting Position Type »
| Select Arrays Format » | DSS

A folder named “Arrays” is Unit

_ ) ystem » v XML
automatically generated in the same I_I % I
directory as the project file (.efm) Handle Missing Data Both
and stores DSS and .Xml Output. Missing Data Identifiers...
Array files can be opened by
browsing to that folder and double- Recalculate Ctrl+R
clicking on an output file or via the
“File — View Array File...” menu option.

‘& EFM Relationships Workshop.efm - HEC-EFM (=@ = |

File Edit Plot Help

Search Amrays pel

Organize ¥ New folder =~ 0 @
=

& Downloads “  Name Date modified Type Size
7 Recent Places

| 2 Sav Gaged_Splittail Spawning.xml 11/10/2014 9:34 AM XML Document 1,030 KB |
| Sav Natural_Splittail Spawning.xml 11/10/2014 9:34 AM XML Document 1,086 KB

Ml Desktop

4 Libraries
@ Documents
J1 Music
(=] Pictures
¥ videos

A Student

1% Computer

€l Network - m |

File name: Sav Gaged_Splittail Spawningxml v | XML files (xmi) -

[ Open [}lv] [ Cancel ]

Properties | Relationships | Tables | Combo Relationships
{completed Recalculate

12



Quick tip: If EFM says
“The specified style sheet
arrays.xsl could not be
found”, please re-add that
style sheet via the “File -
Select Style Sheets -
Arrays - Add Custom
Style Sheet” menu option.
arrays.xsl is located in the
EFM install directory.
And then repeat the “File —
View Array File...” step.

Array files contain results
for each computational
step performed while
analyzing a relationship.

XML arrays are organized
such that the final results
are located at the top of
file followed by each
computational step in
reverse order.

The file to the right is for
the Splittail Spawning
relationship, which used a
flow frequency of 25%
exceedance.

The result was 17,025-cfs.
The final computation
step, also shown in the file,
was to select or interpolate
the 25% event from a
ranked table of annual
values, in this case
between seasonal values
for 1976 and 1996.

Array files contain a lot of
information, which can
provide more ecological
insights than the EFM
output summary report.

W2.7/161

7

-& EFM Relationships Workshop.efm - HEC-EFM

-

==

File  Edit

Plot Help

1

W oy n s lwin

P | pud | pud | Pt
W e o

14
15|
16
17
18
19
20
21
2

Eco-value = 17,025.0

Frequency analysis
Plotting position: Weibull

Rank Frequency WY Flow Stage
.0182/1975/33,300.0/21.200
03641964/ 32,800.0(21.075,
05461960 26,300.0|13.100
.07271953(24,000.0/18.200
03031380 23,500.0|18.167
.1091(1952(23,100.0(17.800|
.12731975|22,700.0(17.600|
14551990 22,600.0|17.550,
.16361938/20,800.0/16.650
18181995 18,600.0|15.450,
.20001573)18,500.0/15.400
2182)1974/18,400.0|15.300,
2364|1976 17,400.0|14.650
2500 [17,025.0(14.392
25461996 16,900.0|14.300
27271966 16,300.0/13.850
.2503|1577|15,400.0/13.150
:3091/158314,700.0/12.600
3273(1984 14,500.0/12.450
34551965 13,300.0/11.500
:3636/2003(12,400.0|10.750,
.3818(1972|12,200.0|10.600
14000/1963|12,000.0|10.400

1. Time series record: Sav Gaged, relationship: Spliittail Spawning go

Sav Gaged, Splittail Spawning

Water years omitted due to missing data: None

HEC-EFM computational arrays

This page shows intermediate computational arrays from the following
analyses. Choose the go link to jump to a particular analysis.

Computations made: 11/6/2014 10:03:32 AM, EFM Relationships
Workshop.efm

Result: Flow = 17,025.0 , Stage = 14.4, Closest water year = 1996

Properties | Relationships | Tables | Combo Relationships

Completed

be

Recalculate

13
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Results can also be output to DSS. In the “Arrays” folder, a DSS file named “Arrays.dss” is
generated. Computational steps, statistical results, and frequency/duration curves are output to
this file for each combination of flow regime (a-part) and relationship (b-part), for which the
user has activated the “Write computation arrays” option.

Use the “Edit — Select Arrays Format — DSS” to switch the output
format to DSS.

Follow these steps to generate output:
v' Activate the “Write computation arrays” option for all relationships

v On the Properties tab, make sure the Savannah River flow regimes are selected with
“Sav Natural” as the reference flow regime

v' Recalculate

v Return to the Properties tab, deselect the Savannah flow regimes, and select the San
Joaquin flow regimes with “SJQ Natural” as the reference flow regime

v" Recalculate

v Save your project

Notice EFM takes longer to finish a compute. It takes time to generate all that output.

When complete, use the “Plot — Activate HEC-EFM Plotter” menu option to start Plotter.

‘& EFM Relationships Workshops.plt - HEC-EFM Plotter 1.1 SRIC IR
© Standard Plots E]
Flow Regime
, = "
S3Q Natural =
- . 200,000
Relationship | |}
Benthic Biodiversity v .
——— 150,000 ‘
. R %
x - ™ B
[ — £ 100,000 - .
w | | | ]
i : [ ] ™ . |
[7] view results for: |Stage v 50,000 T - L] T ! [ ]
. ] I
[ Use metric units ITLITI - || unll Ll. J [ Ll‘ = f P ,'
yl ‘JT ARERRIL ’.E vl j 0 mal|) ] ] .,'.,x?!T!l'U I
0 PANYATRY; f Wy v.:\-l '] WUALA IJ' L' »/#« ¥ 'Y
[ DS Selecing ] 1950 1960 1970 1980 1990
1950 1954 1958 1962 1966 1970 1974 19781981 1985 1989 1993 1997
| < T Tl
[w LA ]
@ /53Q NATURAL /BENTHIC BIODIVERSITY FLOW// 1DAY//
@ /53Q NATURAL /BENTHIC BIODIVERSITY FLOW//1DAY/T2 - MEANS/
[V W /SQNATURAL/BENTHIC BIODIVERSITY/FLOW;/1DAY/T3 - SEASONAL RESULTS/ = 200,000 /'
k= b o
= 100,000 _‘D/
[V] —s— /S3Q NATURAL/BENTHIC BIODIVERSITY /FREQ-FLOW/1932-1998//X 1 - FREQUENCY CURVE/ o 0- -
¥ O JQ NATURAL /BENTHIC BIODIVERSITY /FREQ-FLOW///X2 - STATISTICAL RESULT, ! ! ! ! ! L.
@ KX m WREQ i / 0.9999 0.9000 0.1000 0.0010

14
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Standard plots are created for each flow regime - relationship pairing. These are selected by the
dropdown lists in the upper left hand portion of the interface. Time series data are shown in the
upper right plot window; frequency data in the lower right plot window. The position of these
windows can be switched by pressing “Ctrl-T".

Data can be turned on and off using the check boxes in the legend and time series data can be
navigated using the zoom tool and the +/-Y, WY, and All buttons.

Custom plots display data selected @ Custom Plots [+
by the user. Create a custom plot for

one of your relationships by right Add. N
clicking on the “Custom Plots” label = Rename...
and selecting “Add...” z Reorder...

Save active view as new Custom Plot...
[ view results fc

[] Use metric uni

< soscoonre

Name: :Comparison for Shad and Striped Bass

o ) o )

Delete...

Enter a name and click
“Ok”.

Custom Plots ¥
Conpansmfou'shada\ v

Make sure that the radio button for Custom Plots is selected

To add data, click on the “DSS Selector” button and then click
the file open button.

DSS Selector [N ]

Browse to C:\Workshops\EFM\Arrays and open “Arrays.dss”. Use the “Search By Parts” drop
downs to filter the data.

File Edit View Display Options
& |4 =E|

File Name: :C:\Workshops\EFM\Arrays\arrays.dss
Pathnames Shown: 228 : 0

in File: 7748 File Size: 15611 KB

search A | ] cf
By Parts: B: D:

Number PartC PartD /range PartF

BENTHIC BIODIVERSITY

NORTH AUGUSTA

IF'ATING CURVE
:
SHOALS SPIDER LILY N
SPLITTAIL SPAWNING
[VERNALIS

FLOW

020ct1931 - 010ct1998

GAGED

= |[FLOW

020ct1931 - 010ct1998

NATURAL

" lsTace

020ct1931 - 010ct1998

GAGED

|sTAGE

020ct1931 - 010ct1998

NATURAL

\
—IpaTe

100ct1949 - 22Mar2003

E - DATE

IDATE SHIFT

100ct1949 - 22Mar2003

- DATE SHIFT

ECOVALUE

100ct1949 - 22Mar2003

w|~o|o e lw|n| s

SAV GAGED

BENTHIC BIODIVERSMTY

ECOVALUE SHIFT

100ct1949 - 22Mar2003

E
E - ECOVALUE
E - ECOVALUE SHIFT

©

SAV GAGED

BENTHIC BIODIVERSMTY

FLOW

020ct1949 - 010ct2003

-
o

SAV GAGED

BENTHIC BIODIVERSMTY

FLOW

020ct1949 - 010ct2003

T2 - MEANS

-

SAV GAGED

BENTHIC BIODIVERSMTY

FLOW

100ct1949 - 22Mar2003

T3 - SEASONAL RESULTS

-
(X}

SAV GAGED

BENTHIC BIODIVERSMTY

FREQ-DATE

1949-2003

EX - DATE

-
@

SAV GAGED BENTHIC BIODIVERSITY

FREQ-DATE SHIFT

1948-2003

EX - DATE SHIFT

Clear Selections

15

Restore
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Select all data related to the Savannah flow regimes and the shad and striped bass relationship

and click the Set Pathname button.

p
A\ arrays.dss - Select Time Series Path

NEIEE)

File Edit View Display Options

= |4

File Name: |C:\Workshops\EFM\Arrays\arrays.dss
F Shown: 48 F 766 F in File: 7748 File Size: 15611 KB
Search A v| C: > E
By Parts: B: SHAD AND STRIPED BASSHABI... v D: v F
Number  PartA PartB PartC PartD /range Pa... PartF

8 SAV GAGED

9 SAV GAGED
10 SAV GAGED
11 SAV GAGED
12 SAV GAGED
13 SAV GAGED
14 SAV GAGED
15 SAV NATURAL
16 SAV NATURAL
17 SAV NATURAL
18 SAV NATURAL
19 SAV NATURAL
20 SAV NATURAL
21 SAV NATURAL
22 SAV NATURAL
23 SAV NATURAL
24 SAV NATURAL
25|SJQ GAGED

SHAD AND STRIPED BASS HABITAT FREQ-DATE

SHAD AND STRIPED BASS HABITAT FREQ-DATE SHIFT
SHAD AND STRIPED BASS HABITAT FREQ-ECOVALUE
SHAD AND STRIPED BASS HABITAT FREQ-ECOVALUE SHIFT

SHAD AND STRIPED BASS HABITAT FREQ-FLOW

SHAD AND STRIPED BASS HABITAT
SHAD AND STRIPED BASS HABITAT

FREQ-FLOW
STAGE

SHAD AND STRIPED BASS HABITAT DATE
SHAD AND STRIPED BASS HABITAT ECOVALUE

SHAD AND STRIPED BASS HABITAT
SHAD AND STRIPED BASS HABITAT
SHAD AND STRIPED BASS HABITAT
SHAD AND STRIPED BASS HABITAT

SHAD AND STRIPED BASS HABITAT FREQ-ECOVALUE

SHAD AND STRIPED BASS HABITAT
SHAD AND STRIPED BASS HABITAT
SHAD AND STRIPED BASS HABITAT
SHAD AND STRIPED BASS HABITAT

FLOW
FLOW
FLOW
FREQ-DATE

FREQ-FLOW
FREQ-FLOW
STAGE
DATE

1950-2003
1950-2003
1950-2003
1950-2003
1950-2003

02Jan1950 - 14Jun2003 1DAY
18May1950 - 18Jan20... 1DAY
18May1950 - 18Jan20... 1DAY
02Jan1950 - 14Jun2003 1DAY
02Jan1950 - 01Jun2003 1DAY
18May1950 - 18Jan20... 1DAY
1950-2003

02Jan1950 - 14Jun2003 1DAY
16Jan1932 - 02Jan1998

EX-DATE

EX - DATE SHIFT

EX - ECOVALUE

EX - ECOVALUE SHIFT

X1 - FREQUENCY CURVE
X2 - STATISTICAL RESULT
T1 - SEASONAL EXTRACTS
E-DATE

E - ECOVALUE

T2 - MEANS

T3 - SEASONAL RESULTS
EX - DATE

EX- ECOVALUE

X1 - FREQUENCY CURVE
X2 - STATISTICAL RESULT
T1 - SEASONAL EXTRACTS
E - DATE

26/SJQ GAGED

SHAD AND STRIPED BASS HABITAT

DATE SHIFT

16Jan1932 - 02Jan1998|1DAY

E - DATE SHIFT

27/S10 GAGED

SHAD AND STRIPFD BASS HARTAT

FCOVAILLIF

16.1an1932 - 012.1an1998/1DAY

F - FCOVAI LIF

/SAV GAGED/SHAD AND STRIPED BASS HABITAT/DATE/15May1950 - 11Jan2003/1DAY/E - DATE/
/SAV GAGED/SHAD AND STRIPED BASS HABITAT/DATE SHIFT/1SMay1950 - 11Jan2003/1DAY/E - DATE SHIFT/
/SAV GAGED/SHAD AND STRIPED BASS HABITAT/ECOVALUE/1SMay1950 - 11Jan2003/1DAY/E - ECOVALUE/

/SAV GAGED/SHAD AND STRIPED BASS HABITAT/FLOW/02Jan1950 - 14Jun2003/1DAY//

/SAV GAGED/SHAD AND STRIPED BASS HABTAT/ECOVALUE SHIFT/1SMay1950 - 11Jan2003/1DAY/E - ECOVALUE SHIFT/

[ select | | Dpeselect | [ ciearselections |

| Restore Selections |

[ setr

Plotter will display the selected data in the proper plot windows...

€. EFM Relationships W

(©) Standard Plots

Flow Regime

8
8

Flow (cfs)

[7] Use metric units

DSS Selector

/SAV GAGED/SHAD AND STRIPED BASS HABITAT/FLOW/0 1JAN1950/1DAY//

/SAV GAGED/SHAD AND STRIPED BASS HABITAT/FLOW/0 1JAN 1950/ 1DAY/T2 - MEANS/

/SAV GAGED/SHAD AND STRIPED BASS HABITAT/FLOW/01JAN1950/1DAY/T3 - SEASONAL RESULTS/
/SAV NATURAL/SHAD AND STRIPED BASS HABITAT/FLOW/0 1JAN1950/1DAY//

/SAV NATURAL/SHAD AND STRIPED BASS HABITAT/FLOW/0 1JAN 1950/ 1DAY/T2 - MEANS/

/SAV NATURAL/SHAD AND STRIPED BASS HABITAT/FLOW/0 1JAN 1950/ 1DAY/T3 - SEASONAL RESULTS/

/SAV GAGED/SHAD AND STRIPED BASS HABITAT/FREQ-FLOW/1950-2003//X1 - FREQUENCY CURVE/
/SAV GAGED/SHAD AND STRIPED BASS HABITAT/FREQ-FLOW///X2 - STATISTICAL RESULT/

/SAV NATURAL/SHAD AND STRIPED BASS HABITAT/FREQ-FLOW/1950-2003//X 1 - FREQUENCY CURVE/
/SAV NATURAL/SHAD AND STRIPED BASS HABITAT/FREQ-FLOW///X2 - STATISTICAL RESULT/
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Bonus Questions:
New features in EFM and Plotter allow users to investigate seasonal “Ecovalues” and “Dates”.

For the existing custom view (Comparison for Shad and Striped Bass), switch the data being
viewed to “Ecovalues”.

(V] View results for: 'Stage v;

[] Use metric units

Ecovalue Shift
| DSS Selelpate

[Date Shift

Ecovalues are a dimensionless measure of how successfully a flow regime met the criteria of a
relationship. Ecovalues for shad and striped bass are presented on a scale from 0 to 10, based
on the hypothesis curve entered earlier in this workshop for that relationship.

il
101 @ Gaged o
O Natural °
Q- o)
o b g (o)
8- O
008 ° -
g 77 o LS ®ep O Ce (]
© (o) 1% bt o 8
= 67 ® o.%® o8
= = o o O
[ 2 02 (o) (o) o ® © e j
S 4{o 0% ° °© % © O e
i ® O o ° L
= o o
(o] (o] o]
2 O O oo
1 T T T T T
1960 1970 1980 1990 2000

1950 1954 1958 1962 1966 1970 1974 1978 1982 1986 1990 1994 1998 2002

Do you recognize any noteworthy differences in the character of ecovalues when contrasting
patterns for natural and gaged flow regimes?

The Savannah River was in drought in the early 2000°s. This relationship was about stress
caused by persistent low flow conditions in winter and spring months. Based on the
ecovalues, what information could you convey to fisheries managers about drought effects on
overwintering success of shad and striped bass (ie, historical severity, comparison to natural)?

Switch the data being viewed to “Ecovalue Shift”. In what percentage of years, does the
Gaged flow regime provide higher ecovalues than the Natural flow regime?

17
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Now create a new custom view entitled “Splittail Spawning Comparison — SJQ”.

@ Custom Plots [w

Add... L},,

Comparison
Rename...
™
Save active view as new Custom Plot...

View resullts fa
Delete...

[] Use metric uni

Add all data related to Splittail Spawning for the San Joaquin River flow regimes.

ianays.dss - Select Time Series
File Edit View Display Options

L AVES

File Name: [C:\Workshops\EFM\Anays\arrays.dss
Pathnames Shown: 48 P: S 881 in File: 7748 File Size: 15611 KB

Search A
By Parts: B: SPLITTAIL SPAWNING

Number Part A PartB PartC PartD /range PartF

ZO[OAY WATURAL — [SFLIt IR SPATVIN- [| R LUTY i (AL - SIATS TRA |
24[SAV NATURAL __|SPLITTAIL SPAWN...|STAGE 02Feb1950 - 24Jun2003 T1- SEASONAL ...
25 SJQ GAGED SPLITTAIL SPAWN... DATE 18May1932 - 10Feb1998 E - DATE
26 SJQ GAGED SPLATAIL SPAWN... DATE SHIFT 18May1932 - 10Feb1998 E - DATE SHIFT
27 SJQ GAGED SPLITTAIL SPAWN... ECOVALUE 18May1932 - 10Feb1998 E - ECOVALUE
28 SJQ GAGED SPLIATAIL SPAWN... ECOVALUE SHIFT  18May1932 - 10Feb1998 E - ECOVALUE S
29 510 GAGED SPLITTAIL SPAWN... FLOW 02Feb1932 - 24Jun1998
30 SJQ GAGED SPLIATAIL SPAWN... FLOW 02Feb1932 - 01Jun1998 T2 - MINIMUMS
31 SJQ GAGED SPLITTAIL SPAWN... FLOW 18May1932 - 10Feb1998 T3 - SEASONAL
32 SJQ GAGED SPLATAIL SPAV FREQ-DATE 1932-1998 EX - DATE
33 SJQ GAGED SPLITTAIL SPAWN... FREQ-DATE SHIFT  1932-1998 EX - DATE SHIFT
34 SJQ GAGED SPLATAIL SPAV FREQ-ECOVALUE  1932-1998 EX - ECOVALUE
35 SJQ GAGED SPLITTAIL SPAWN... FREQ-ECOVALUE ... 19321998 EX - ECOVALUE .
36 SJQ GAGED SPLIATAIL SPAWN... FREQ-FLOW 1932-1998 X1 - FREQUENCY....
37 SJQ GAGED SPLITTAIL SPAWN... FREQ-FLOW X2 - STATISTICA
38 SJQ GAGED SPLIATAIL SPAWN... STAGE 02Feb1932 - 24Jun1998 T1 - SEASONAL .
39SIQNATURAL  SPLITTAI SPAWN... DATE 01Jun1932 - 01Jun1998 E - DATE
40 SJQ NATURAL SPLITTAIL SPAWN... ECOVALUE 01Jun1932 - 01Jun1998 E - ECOVALUE
41 SJQ NATURAL SPLITTAIL SPAWN... FLOW 02Feb1932 - 24Jun1998
42 SJQ NATURAL SPLITTAIL SPAWN... FLOW 02Feb1932 - 01Jun1998 T2 - MINIMUMS
43 SJQ NATURAL SPLITTAIL SPAWN... FLOW 01Jun1932 - 01Jun1998 T3 - SEASONAL
44 SJQ NATURAL SPLATAIL SPAWN... FREQ-DATE 1932-1998 EX - DATE
45SIQNATURAL  SPLATAL SPAWN... FREQ-ECOVALUE  1932-1998 EX - ECOVALUE
46 SJQ NATURAL SPLITTAIL SPAWN... FREQ-FLOW 1932-1998 X1 - FREQUENCY
47 SJQ NATURAL SPLITTAIL SPAWN... FREQ-FLOW X2 - STATISTICA
4R S 1N NATIIDAI DI MTTAN SDAWN _STAGE 3 T4 _QFASONAI

/S1Q GAGED/SPLITTAL SPAWNING/DATE/18May 1932 - 10Feb1998/1DAY/E - DATE/

/S1Q GAGED/SPLITAIL SPAWNING/DATE SHIFT/18May1932 - 10Feb1998/1DAY/E - DATE SHIFT/

/S1Q GAGED/SPLITTAL SPAWNING/ECOVALUE/18May1932 - 10Feb1998/1DAY/E - ECOVALUE/

~

[ seect | | De-select | [ clearselections | | Restore Selections | [Se(Patﬁnamed

Scientists have noticed changes in the abundance and size of young-of-the-year Splittail
minnows.

View the ecovalue results.

18
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What do you see that might explain a change in abundance for hatching splittails between the
natural and gaged flow regimes and how do you predict that abundance will change (ie, more
or less young fish under the gaged flow regime)?

View the Date results. Numerically, a seasonal date value is equal to the number of days
between 01 January and the day and month of its corresponding seasonal result (e.g., a
seasonal date value of 31 would correspond to a seasonal result occurring on 31 January).
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Do you recognize any noteworthy differences in date values when comparing flow regimes?

If everything else is the same (food, predation, etc), how do you predict that size of young-of-
the-year recruits will change (ie, bigger or smaller young fish under the gaged flow regime)?

View the Date shift results. In what percentage of years, do spawning conditions occur earlier
in the Gaged flow regime as compared to the Natural flow regime?
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