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Concepts: Let’s think about...

e Ecosystems associated with rivers and wetlands
e Human influences
e Hydrographs

Intro for Ecosystem Functions Model

e How does EFM allow users to investigate hydrographs?
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Hydrology and Ecology
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Ecological Model of the Savannah River
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Model for a Southwestern River Ecosystem
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117,808
| Peak since |

estimates !

began

Winter-run

€75 thisa
success story? I

suppose so. ...
(But) there’s

salmon coming back

OR PROJECTS
Winter-run salmon almost went extinct in the early 1990s. Since then, federal

and state agencies have spent more than $200 million to help revive this
species, as well as other fish that spawn in the upper Sacramento River.

MAJ

Shasta Dam: $ 80 million :

Using underwater robots, engineers added a temperature control device that allows
cold water to be released from varying depths of Lake Shasta. The device helps ensure
that salmon downstream have the ideal water temperatures to spawn — lower than 57

still a lot more
to be done, and
it took a long
time to
get here.??

Dan Frost
Redding attorney who
advocates for salmon and
other fish in the
Sacramento River

Winter-run chinook salmon
are unique to the Sacramento
River, and differ from other
salmon in several ways.

77 78

76

‘67 68 69 70 71 ‘72 73 74 '75
Source: California Department of Fish and Game

. Winter-run salmo

: i Winter-run saimon Fall-run salmon
Peak migration upriver March September
Peak spawning period May — June October-November
Typical spawning age 3 years 4 years
Peak migration of young
salmon to sea September January-March:
Status Endangered Not listed

Sources: U.S. Bureau of Reclamation; U.S. Environmental Pratection
Fish and Game; National Marine Fisheries Service; U.S. Fish and Wildlife Servi

degrees.

Livingston Stone National Fish Hatchery: $ 000

To jump-start the numbers of winter-run salmon, the federal government built an
emergency hatcheg at the base of Shasta Dam in 1997. Each year, the hatchery raises
and releases more than 100,000 winter-run fingerlings, some of which are now returning
to the upper Sacramento after three years at sea.

Iron Mountain Mine: $320 million ;
Some of the world’s most acidic water washes from this ripped-apart mountain during
heavy rains. To J)revent-mis waste from flushing into the river and killing fish, private

contractors, under direction from the U.S. Environmental Protection Agency, built a new

treatment plant in 1994. It now neutralizes 90 percent of the mine's caustic runoff.

Red Bluff Diversion Dam: $20 million ;

Since 1966, this 752-foot-wide dam has spanned the Sacramento River, shunting
water into the Tehama-Colusa irrigation canal and blocking 40 miles of habitat for
migrating fish. The U.S. Bureau of Reclamation now keeps the dam’s 11 gates open
from September through May, and is considering building a pumping plant for the canal,
so the gates can stay up year-round. It has also improved fish screens at the dam.

Glenn-Colusa fish Sﬂ"%’l& SES millis :

Starting in the 1930s, pumps that diverted water from the river to Glenn-Colusa Irrigation
District killed milliens of young salmon. Four years ago, the district obtained federal and
state money to help it install improved fish screens on the pumps.

e
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Water Development in United States
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Stressed out this map shows stress on the world's major river
basins, comparing the amount of water available to the amount of
water humans use,
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SOURCE: World Commussaion on Water in the 21st Cenbury MSNEC
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The History of Global Dam Development
before 1750

Map shows 23,427 large dams worldwide. Dam data are from Greifswald Tthature
University, the ICOLD World Register of Dams, the FAO African Dams Conservancy
Database, the U.S. National Inventory of Dams, and The Nature Conservancy.

Pratecting nature. Preserving life.



Proportion of U.S. Species at Risk
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Connections between Flow and Ecology

River Flow

Natural Low Flow

P~y 3

Day of Year
kY
NATURAL "4}~ Natural
FLOW PATTERN
Natural
High Flows
Natural
Low Flows
P

Fish have adequate
oxygen and can move
up- or downstream
to feed

2, Riparian vegetation
sustained by shallow
ground water table

?ﬁ'{. Insects feed on organic
- - material carried

downstream

.* Birds supported by
healthy riparian
vegetation and aquatic

prey

Natural Flood

Fish are able to feed
and spawn in floodplain
areas

x, Riparian plant seeds
2 :
germinate on flood-

deposited sediments

- % Insects emerge from
- water to complete
their lifecycle
* Wading birds and
waterfowl feed on fish

and plants in shallow
flooded areas

Postel and Richter, 2003.

A 4

Day of Year

DAM-ALTERED
FLOW PATTERN

River Flow

Inadequate Low Flow

«afy< Fish are overcrowded
in poor-quality water,
cannot move to other
feeding areas

2, Riparian plants wilt
. when ground water
table drops too low

%, Insects suffer when
- - water levels rise and
fall erratically

-* Birds unable to feed,

rest, or breed in tree
canopy

Absence of Flood

<ty Fish unable to access
floodplain for spawning
and feeding

Riparian vegetation
encroaches into river
channel

3
. % _ Insect habitats
- smothered by silt and
sand

* Many birds cannot use

riparian areas when
plant species change




Getting into EFM...

Kevy points so far

e Ecosystems evolve in concert with hydrologic patterns

e Humans alter natural hydrologic patterns

e |f understood, connections between ecology and hydrology can be
used to help guide water and ecosystem management

Intro for Ecosystem Functions Model

e How does EFM allow users to look at hydrographs?




Ecosystem Functions Model (EFM) Process

) Statistical Results:
_ Eco-performance
Statistics P
measures for each
\1/ ) water scenario
Hydraulics J
Spatial Results:
Spatial Maps and areas for
each water scenario




B San Joaquin Demo.efm - HEC-EFM

File Edit Plot  Help

Model information

EFM model pathname: CATE Description:

Title: |San Joaquin River near Yernalis, CA

duthar: |CoE-DheR

Location: B2 San Joaquin Demo.efm - HEC-EFM
Description:

EFM | File Edit Plot Help

Relationship name: |Sp|ittail Spawning

[~

Splittail spawn in shallow wegetated Floodplain areas
between February and Mav, Eggs reguire suskained high
Flows For approximately 21- ko 28-days befare hatching,
Good spavaning conditions need to occur, on average, at

Options

v Write computation arrays

v Hypothesis tracking - increased Flow will

o + O - 7 Cupwe | eco-health

HEC-EFM

B=)(E3

/

Flow regimes (paired time serig

least once ewery Four wears,

Statistical queries

Ref | Active | Identifier
510 Gage
O 53 Makural

I Properties | Relatiunshipsl T4

Geographical queries

W Confidence tracking: 2 5% 7% 7% 1%

Index | W aWMEB[ CI D[ E

Other queries (nonstandard)

| Season |
Fram; 0201 {mfd}
To: 05,31 {mfd)

| Durationof | 24 days

For each duration, compute:
=l
From computed walues, select the:
|Maximum j

|Minimums

| Rate of change: & sStage ¢ Flow

feet per | days
" Rising ™ Faling ¢ Absolute
Time seties specifications

[~ |25 * |% exceedance (4.00-yr)
i+ i

I ko ‘\Waker vear range

Completed

v |199? Individual water year

I Relationship-defined water vear

| =l

Requires presence ...

Completed

Shallow habitat 0- ., I Reverse loakup for
ko 3-ft

/

.. Manage Tags for Geographical Queries

Project tags

Tags are simple names that identify setz of spatial data layers important to an EFM project.
Project tags are available for use in each relationship. The following tags have been
created for this project:

Ad

Fename tag...

Delete tag... |

C'epth, Yegetation, Land Use, Welocity, Sails

Selected Tags
- Select tags...
Depth, Yegetation .
a3

Activate tags for each relationship

Relationship |
Splittail Spawning
Striped bass winter habitat
Benthic macroinvertebrate biodiversity
Wetland health
Riparian tree recruitment

Velodity, Land Use
Soils, Vegetation
Riparian tree inundation Depth

Wetland health reverse lookup

< I >

| | Cancel |

/

e Analyze up to
~37,000 flow
regimes at once

e User-defined stats
link hydro and
ecology

e Geo queries add
spatial aspects to
relationships

Helps determine eco-
responses to changes
in river and wetland
flow regimes...



EFM Math: Splittail Spawning

Beginning
of Season

Flow

urgtion Interval

AYY

Minimum

@'mimmgg;
Tt
H
H

Interval /
Minimum

Vatoein Z

Value in

Interval
Minimu
Value in|
Interval

3

e highest flow in the season

at supports egg incubation.
Minimums define the

flow levels that support
egqg incubation...

e maximum of the minimumes is

End of
!‘/ Season

Date

1997

Skatistical queries

[w Season

From: |IIIE,|'IIII (/)
Tor o5yt | (mid)

[w | Duration DFl g davys

For each duration, compute:

Minimurms - || |

From computed walues, select the:

Mazcimurm * | |

| Rate of change: * Stage ¢ Flow

| feet per - | daws
(" Rising f* Faling ¢ &bsolute

Time series specifications

[ |25 * | % exceedance (4, 00-yr)
0 i
[ | ko | Water vear range

W (1997 Individual water year

[ Relationship-defined water year

| El

Feature has been used
for fish spawning and
vegetation drowning...




B+, San Joaquin Demo.efm - HEC-EFM
File Edit Plot Help

X

=)

Properties l Relationships | Tables | Combo Relationships

Completed

Evaluated at: 10/02/2008 18:56
Summary
51Q Gaged 51Q Natural
Relationship Conf. Stage, ft Flow, cfs Chg. Stage, ft Flow, cfs
[ Splittail Spawning * 17.6 18,300  Fos 25.5 36,139
Striped bass winter habitat * 3.0 1,713 Meg 5.1 3,186
Efn”dtiti:rg;cmi”"mehrate * 14.2 12,500 Pos 28.5 44,274
Wetland health = 4.5 2,780 Fos 18.2 19,427
Riparian tree recruitment = 4.1 2,480 Meq 3.9 2,350
Riparian tree inundation = 2.4 1,350 MNeg 3.2 1,897
Index Values
Index 510 Natural
A= All 147.8
B - Fish 39.8
C- n/a
D - n/a
E n/a
Mo reverse lookup flow frequency data sets were analyzed.
Reverse Look-ups - Flow Duration
510 Gaged 51Q Natural
Relationship Conf. % X, of time Chg. % X, of time
Wetland health reverse lookup = 17.9 Pos 56.4

|

W

Recaloulate \

HEC-EFM

e Uses daily time series of
flow and stage

e Computes statistics that
are eco-relevant (as
defined by users)

e Compare management
scenarios for multiple
eco-relationships

Statistical results
investigated spatially with
hydraulic models and GIS...



HEC-EFM - from Statistical to Spatial...

e Statistical results are input to hydraulic models to develop:

e Water surface profiles

e Depth and velocity grids

e |nundation boundary maps
e Shear stress...

San Joaquin Demo.efm - HEC-EFM

Fie Edit Plot Help
Al
Evaluated at: 10/02/2008 18:56
Summary
51Q Gaged $3Q Natural
Relationship Conf. Stage, ft Flow, cfs Chg. Stage, ft Flow, cfs
Splittail Spawning * 17.6 18,300 Pos 25.5 36,138 |
Striped bass winter habitat = 3.0 1,713 Neg 5.1 3,186
Benthic macroinvertebrate - 142 12,500 Fos 8.5 44,274
biediversity
Wetland health = 4.5 2,780 Pos 18.2 19,427
Riparian tree recruitment = 4.1 2,480 Neg 3.9 2,350 River = Sffmiﬂir?“;mcr;adl)n:: Cross Sect
Riparian tree inundation * 2.4 1,350 Neg 3.2 1,897
Legend
Index Values 2 WS 1oyt
ws lic1
WS 5y
=
20- 1 WS 3yr
\ { WS 1181
i
wsIIc3
g 15 WS 1.5yr
s WS IIEL
H e
3 WS 1A3a
Mo reverse lookup flow frequency data sets were analyzed. [n] —
10 WS IA3b
i i
WS AvgAug
i - WS IAS
Reverse Look-ups - Flow Duration 5 —
roun
$1Q Gaged $1Q Natural Leaoe
Relationship Conf. “% X, of time Chg. %% X, of time A Bank Sta
Wetland health reverse lookup * 17.9 Pos 56.4
ol 500 1000 1500 2000
Station (ft)
Properties | Relationships Combo Relationships




EFM Applications and Relationships...

e Farmington River, CT.............. Floodplain forest, shrubs, buttonbush
e Sandy River Delta, OR................ Chinook salmon

e Bill Williams River, AZ............... Cottonwood, willow, saltcedar

e Mississippi River, MO............... Waterfowl, bluegill, plants

e Truckee River, NV.......ccccceueeuneee. Mayflies and cottonwood

e Ashuelot Rivers, NH................... Mussels, host fish




EFM Application — Cottonwood
Bill Williams River, AZ
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EFM Math - Cottonwoods

Beginning of |

Season

Stage

|
i

Date

End of

Actual Recession > EFM Threshold
Recession: Seedlings germinating on
this day would not be able to survive,..
. Choos ious day: Seedlings !
‘gerrai a ;”1%,?” this day would Adyakdeanbag Day
A . : ackbenidyahdewghothgh the
Sﬁ\T\'/Béﬁ' Wﬁual Recession edseeason
\ seagon I
AR '
N Actual Recessiorn |
\ \ :
\ ‘\ EFM Threshold Recessjon [
- :
\ | .
1LV _ ),o/'/.’_.—‘\"\‘l\. tRedews@nsion
~# of Days < - \\\ N %@ ?ﬁﬁﬁmtual Recession
A Y
\\\ N \\i K \ .
N AR EFM Threshold Recession
K EFM Threshold Recessipn | \, |\\\ < | EFM Threshold Recession
v
of Days goN N N
Advance 1 Day N \ * X EFM Threshold Recession
< backwards through the I AN IR
\
season \ \ '\
\\
Days

2006

Skatistical queries

[w Season
From: |I33,|'IIII (/)
To: 04173 (rnfd)

[w Duration of | 1 days
| =l
| =l

v Rate of change: @+ Stage  Flow

|_|III Az feet per|| |3 * | days

{" Rising * Faling ¢ &bsolute

Time series specifications

[ |10 * | % exceedance (10.00-vr)
{+ [

[ | ko | Water vear range

W 2006 Individual water year

[ Relationship-defined water year

| El

Feature has been used for
cottonwood, willow, and
saltcedar seedling
recruitment...




B, Bill Williams - Mixed Riparian Species.efm - HEC-EFM
File Edit Help

Evaluated at: 05/20/2008 16:43

Bill Williams River: Mixed
Riparian Species

Summary
at BWR Refuge - RF6
Relationship Conf. Stage, ft Flow, cfs _
Populus Recruitment - 6.0 cm Recession n/a 5923.2 341
Salix Recruitment - 4.0 cm Recession nfa 522.5 155
Tamarix Recruitment - 6.0 cm Recession n/a 522.2 a0
Mean flow post-release - April 2006 n/a / 521.8
/BILL WILLIAMS RIVER/NEAR PARKER/STAGE/01JAN2006/1DAY/FLOWS FROM U.... = |[B

File Edit ‘iew

- Bl
Q 525.04 Y
524,51 /
5240
_ 5235
=)
i)
=
# 523.0 /__—,_
/’
52257 /
522.0 r P |
3
5215 T T T T T T T T —
5 12 19 26 2 16 23 a0
hlar2006 Apr2006
I | »|
s HEAR PARKER FLOWWS FROM USGS GAGE STAGE
FOPULUS RECRUITMENT - 6.0 Chi RECESSION T1 - SEASONAL EXTRALCTS STAGE
mannnn SALIK RECRUITMENT - 6.0 Ch RECESSION T1 - SEASOMAL EXTRACTS STAGE
TAWARIX RECRUITMENT - 6.0 Chd RECESSION T1 - SEASONAL EXTRACTS STAGE
a FOPULUS RECRUITMENT - 6.0 Chi RECESSION T4 - $EASONAL RESULTS - 6.0 CW PER DAY STAGE
-] SALIK RECRUITMENT - 6.0 Chi RECESSION T4 - SEASOMAL RESULTS - 6.0 CW PER DAY STAGE
m] TAWAR X RECRUITMENT - 6.0 Chd RECESSI0N T4 - SEASONAL RESULTS - 6.0 Ch PER DAY STAGE

Recalculate v




Spatial Analysis of
HEC-EFM Results

Cottonwood




Reach 11

Reach 10
Reach 9

Reach 8

Preliminary Patch Correlations

Simulated
V.
Observed
Patches

Species Correlation
Cottonwood 0.77
Willow 0.81
Tamarisk 0.82




Floodplain Vegetation
Farmington River, CT

Field Work: Vegetation Survey

e Survey vegetation and elevation data
along floodplain transects

e Monitor channel water levels with
pressure transducer

e How much flooding is needed for healthy
floodplain ecosystem?
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Floodplain Vegetation

Floodplain Forest

Inundated 20
days per year

Inundated 50
days per year

Mixed Shrubs

Open
Water
(no veg)

Buttonbush

| Inundated 200

days per year

Inundated 300
days peryear |———-—~-




EFM Math: Floodplain Vegetation

Skatistical queries

Biliseciisplb
v SEason
Fram: ]Dl,l'lill (rn/d
To: 1231 mj'd
[w Durationfo | 1 days

Beginning End of
of Season Season
I Pl \DayrRerbag /I\ User Defined % I

Flow

Mixed Shrub-Driest

® =365 days

For each duration, compute:

|]Mean5 I

1 seleck the:

User Defined % - || 94.5'

| Rate of change: + Stage  Flow

| feet per | '-'| daws
(" Rising © Faling ¢ absaolute

Time series specifications

W |50 * | % exceedance (2,00-yr)

¢ Flow Frequency © Flow duration

v |19?2 ko |2IIIIIIEI Water veat range

B | Individual water vear
| Relationship-defined water vear

| El

12/31
01/01 1999



Season

N &

Buttonbush XML Output

Each year is considered and then ranked...

Statistical queties

[w Season
From: |01/01 r'd)
To 12131 (rnjd}

[w Duration of 1 days

For each duration, compute:
=l

From computed values, select the:
|User Defined % ﬂ |

|Means

Time

1997

Rank | Fraquency | Ww | Flow | Stage

1

s (o R

SO0 1572 V26,0 F2e.000
D51 1573 659 .5|655.5880
JIELL 1973 641 .9 (641,540
CLOEL | 200G | &40 0| S0 00D
1351|1975 639 .0 632000
LAe22 2003 636.8(636.790
LAEDZ 1552 620.6|520.552
L2162 15546 554 .1 | 554 148
WZAFZ| 2004 DO D RO DD
L2 200D | SEQ 0| SEDLDDD
2973 155 575.8|575.820
L3243 1989 5729 |57 2.910
3514 1554 555.0|554.570
S37EA4 1576 553 .0(552.000
DB 19| 529 .9 (529,210
A2 15305| T2E T T2 5D
SASDSE 1574 524 ,0| 524.000
A T e R e Wl e B F]

SO0

490.5 450.470]

L9

L1335 1963 | 486 .0[485.000
WS 1553 461 .9 (461,540
LSETE| 158 4000 450.000
L1 E|LFED| 185, 7|18, 730
JB216 1558 430.9(430.910
SRR S| SO S| G000 G 200, 0
SEFET | 15EE| 424 0| 424000
SAOET | LSTE| 409 0402000
SFEST| 159505 | I50.0(3E9.570
-75EE| 1557 385 .0 355,570
FEIFE| 00T 343 0| 343 000
LEL0E| 1955 326 836,820
JEITE| LT 322,53 322,540
LBE49 | 19E 5| 313.0(31F.000
L5919 1581 305.9| 302,540
SLED 200 1) 3050 304,570
L4600 198:0| 250 .6 250,552
CSTID| 0O 274 0| 27 OO

1998 1999
Seasonal
Results
3
i)
(N
| Lkl —
.,I-I-’.{
ot oo
:-_:—-:—_:;EHH**

g

2000

DSS Output

:
i
%

>9800
PEPEFEEP RS eL

2001

-

0'.'.

el

.
oo’

e |

100%

50%

Percent Equaled or Exceeded

0%

[ Rate of change: % Stage { Flow

feet per * | davs
" Rising ™ Faling { Absolute

Time series specificakions

v |50 ~ |% exceedance (2,00-yr)

(* Flow frequency { Flow duration

¥ 1972 to |2IZIIIIEi Water vear range

[ Individual water year

[ Relationship-defined water vear

| El

® Silver Maple-median (50-d inundation)
@ Mixed Shrub-driest (200-d inundation)
& Buttonbush-driest (300- inundation)

Statistical results reported
in EFM interface and used
in river hydraulic models

for mapping...



HEC-EFM — From Statistical to Spatial...

B Simsbury.efm - HEC-EFM

File Edit Plat  Help
el
Evaluated at: 07/27/201013:23 ¥
Summary
Tarithville
Relationship Fowi, cfs
Floodplain Farest - Driest (20-day) 2,897
Floodplain Farest - Median (50-day) 1,935
Trze to Shrub transition (200-day) 751
Buttanbush (300-day) 4a0
Open Weter 277
b
Praperties | Relstionships  Tables | Combo Reaticnshps
Completed Facaoulabe 4

Cross Section E”E]rz]
File Options Help

River: |Famingtan - ®|@] 877 iETs + ot Reload Data |

Reach: [Simsbury =] Riversta: 2272391 -] 81

Simsbury Plan: Simsbury_plus2_07-13-10 77132010 [

o7 | 04 | o7 |

Legend
E——
WS Sh-Dry_20-day

WS SM-Med_50-day
WS Sh-vet_200-day
WS MixShrub-200-day

1501
/‘/—'ﬂ\ ;\'“l WS Openiater
e

Ground
+
Bank Sta
1431

1404

1551

Elevation ()

B00 800 1000 1200 1400 1600 1800
Station (ft)




Gaged Simulated Vegetation Communities

B Open Water

[] Buttonbush

B Mixed Shrubs

[ Floodplain Forest (Med) |
B Floodplain Forest (Driest) &




Comparing Flow Regimes:
Gaged and Natural

Bs. Simsbury.efm - HEC-EFM
File Edit Plot Help

Evaluated at: 07/27/2010 08:54
Summary
Tariffville SYE | |
Relationship Flow, cfs Flow, cfs

Floodplain Forest - Driest (20-day) 2,897 3,160
Floodplain Forest - Median (50-day) 1,935 1,992
Tree to Shrub transition (200-day) 751 559
Buttonbush (300-day) 440 298
Open Water 277 245

Properties | Relationships  Tables | Combao Relationships

Completed Fecalculate




Comparing Flow Regimes: Gaged and Nat

Natural

o %




GeoEFM — Partnering HEC-ESRI
Toolbar for Arc 9.3

= Bill Williams River - GeoEFM.mxd - ArcMap - ArcView

File Edit Wew Insert Selection Tools MWindow Help

=y = = i)

& |1:87.925

Slglaene g o@

RAS Geometry ™ RAS Mapping ¥ ,D{ ,;;,ﬂ ll é"f = o &% apUtiities *  Help «

= Layers

=3 Experimental Flood-Cottonwoods

+ £&F Experimental Flood-willows HECGeoEFM

EFM Manager *  Patch Analysis
+ £F Experimental Flood-5altcedar e i

+ £# Experimental Flood-Open Water - Mo Seedlings

|E:-:|:|erimentalFIDDd-Euttanuuds ﬂ b @ | '&3 B Help v

5 »
MMJ Selection
Drawing ™ h LI~ A~ |,0] Aurizl

=0 - B rulA- A~ E- 2~

238439.917 3796725.213 Meters

v Main Menu

<

30 Analyst

Advanced Editing
&nimation

&nnotation

Aplkilsket

Arc Hydro Tools 9

ArcPad

&rcScan

Batch Terrain Preprocessing 9
el cie]

Cadastral Editar

Data Frame Tools
Dirnensioning

Distributed Geodatabase
¥ Draw

EP#& Aggregatar

Editor

Effects

GPS

GeoDataset Exchange Toaols 9
Geocoding

Geodatabase History
Geometric Metwork Editing
Georeferencing
Geostatistical Analyst

Graphics

ﬂm
HEC-GeoHMS Main View 9

HEC-GecHMS Project Yiew 9
v HEC-GeaRAS

Labeling




GeoEFM — Habitat Area

EFM Manager ™ Patch Analysis = |E:-:perimental Flood-Cottormwoods j <3 H -&3 @ Help =

Tabulate Spatial Results

Tabulating gpatial results computez and dizplays areas for different combinations of flow regimes and

relationghipz. Pleaze zelect from the following options:

Repart l Status |

3

Repart lacation |E:\Tem|:|‘\BiII Williams River\EFM\WWegetation Analpses', ﬂ
Report Mame Habitat Area

Select Option Change from Reference Select Units

i " Percentage ™ SqFest " SqMeters

l"_' f* Difference in area & Aeres " Hectares

% Both " SqMiles I~ Sgkm

Select Flow Regime and Relationzhips

Reference Flow Regime Tabulate Flow Regimes Relationzhips

E xperimental Flood

..compute/tabulate habitat areas

for different management or
restoration scenarios

Summary

Full Record below Dam Experimental Flood

Relationship Area, acres Area, acres Change, acres
Full Becord below D am Experimental Flood ]
Full H,accm:l at Science Site Full Record at Science Site Open Water - No Seedlings 429 429 -0
Experimental Flood Saltcedar 431 576 145.0
Willows 468 891 423.7
Cottonwoods 049 1,080 431.2
oK %J Cancel




EFM r'-'lanager Patch analysis * E:-:F|E[ir|'||3r|[.5|| Flood-Cottorwwoods - . COI‘I‘IdorS’ d|str| but|on’ Interactlon

Calculate Patches
AIJ_

Flat Patches

Patch Count Distribution

g 9 10 11 12 13 14




Ecosystem Functions Model (EFM) Process

Statistical Results:

Eco-performance

measures for each
water scenario

Statistics

Hydraulics

B Simshury.efm - HEC-EFM
File Edt Plot Help

Evaluated at: 07/27/2010 08:54

Summary
Tariffville
Relationship Flow, cfs
Floodplain Forest - Driest (20-day) 2,897
Floodplain Forest - Median (50-day) 1,935
Tree ta Shrub transition (200-day) 751
Buttonbush (300-day) 490
Open Water 277

[E3

S L]
Flow, cfs
3,160
1,992
659
298
243

|3

roperties | Relationships  Tables | Combo Relationships

Completed

Spatial Results:

Spatial Maps and areas for

GeoEFM

=
-
-

each water scenario

Buttonbus

2 8 3
Febioss | vmgsa \ Apr1953 | Ma,fmia
3
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—
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o
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o
09m9 | 0w DSG0 000 0100 00100000

h

Mixed Shrubs

Floodplain

Forest

Relationships S
(acres) acres)

Open Water

196 184
79 20
113 147
762 842



Reservoir
Operations

. River
l Hydraulics

Water Ecosystem
Quality Function

“Flow Regimes” = water management and/or ecosystem restoration scenarios

HEC-EFM
Summary

Economics

Hydrology

“Relationships” = connections between hydrology and ecology

EFM is generic...can be used to test many different types of Relationships
EFM is powerful...can be used to test many different Flow Regimes

Statistical output (direction of eco-change and magnitude of eco-change)
Spatial output via hydraulic models (habitat areas and habitat connectivity)




For more information...

e www.hec.usace.army.mil/software/hec-efm/

e www.hec.usace.army.mil/software/hec-efm-plotter/

e www.hec.usace.army.mil/software/hec-geoefm/ (...coming soon)
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