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Roadmap for Today

* What is Ecohydrology?
* Why is Ecohydrology important?

* How does SCCWRP’s Ecohydrology research vision
relate to policy and management decisions?

e What comes next?



What is Ecohydrology?

JLIHIR

INTERNATIONAL HYDROLOGICAL PROGRAMME

Ecohydrology is an interdisciplinary field studying Ecohydrology
the interactions between water and ecosystems. A New Puradigm for the Sustainable Use
of Agaatic Resources
. . . Edited by
The principles of Ecohydrology are expressed in three M. Zalewski, G. A. Janauer, G. Jolinkai
sequential components:
1. Hydrological: integration of hydrological and biological
processes. —
=Y
2. Ecological: ecosystem services and beneficial uses. Conceptucd Background
Worldng Hypothesis,
}hﬁanafe.am.iScien.@ﬁc
3. Eco_logical engineering: regulation of hydrological and ng;fg;f&i
ecological processes as a_key management tool/approach IHPV Projects 2.3/2.4

TTNESCO, Paris, 1997

5 C-STMAESLE UNESCO, 1997



Why Do We Care About Ecohydrology?
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Conceptual Model
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A\ Hydrology
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Effects '
A Ecosystem
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Drivers

What are the expected patterns in key hydrologic/ecosystem drivers?
v’ Tools to improve our ability to predict changes in drivers

How might we affect drivers to achieve ultimate desired outcomes?

* Land Use
» Changes in land use patterns =2 largely done by others
* Relationship between connected and disconnected impervious

* Climate Change
* Downscaling global climate models = largely done by others
e Statistical analysis of medium-scale (decadal) climate signals

* Water Use
* Quantification of reduced flow due to changing water use practices

Drivers Effects Management Actions



Effective Imperviousness

Key metric for use in hydromodification

-

Estimating Change in Impervious Area [IA) and Directly Connected

L¥& - | |mparvious Areas [DCIA) for Massachusatts Small M54 Permit

Small 45 Reomet Teokdoal Spport Doounent, Aprl 2011

Draft NPDES Permit Focuses on DCIA

The 2010 HPDES Small M54 draft permits for

Ilassar neette require regulated corraunities o estimate
the rarber of acres of impervious area (IA) and
direcily connecied imp ervious area {(DCIA) that have
been added or reracved each wear due to developrment,
redeveloprnent, and or 1 trofiting ac tvities {Draft North

Accepted Methods for Estimating 1A & DCIA

Uk ethe estimates of exkting 1A and DCIA
provided by EPA to establih the baseline
aceage from which future additiars or
reductions ofimperviots cver can be
tracked and measurad

compliance
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 Lot’s of uncertainty for local use

Drivers Effects Management Actions



Effects - Overview

Drivers

Hydrology
* How do changes in key landscape drivers affect hydrology?

Physical Habitat

 What is the relationship between hydrologic change and physical
habitat response?

Ecosystem Response

» How are key biological indicators or communities affected by changes in
hydrology and physical habitat?

How might program and policies affect management at.each of these
levels (e.g. hydrologic targets vs. biological targets)

Effects Management Actions



Effects - Hydrology

Past work focused on developing watershed models
* Modeling framework for many water quality programs (e.g. TMDL)

 SCCWRP land-use runoff coefficients still provide the foundation of
most local models

Future research needs 3 _ — T TSS
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Drivers Effects Management Actions



Modeling Biologically Meaningful Metrics
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Effects — Physical Habitat

Past work

* Robust research program on hydromodification has influenced stormwater
management statewide

Future research needs

 Continued work on evaluation of effectiveness of hydromodification
management strategies > feedback to improve assessment tools

» Improved ability to predict sediment yield
* Potential compliance endpoint

* Predicting hydraulic responses in channels ‘
* PHAB metrics and assessment : B 1. o cied field assessment
* ‘Hydraulic modeling o ““4 for model calibration

o
*ﬁt"-’

How do we gage “success” of hydromodification management?

Drivers Effects Management Actions



Past Focus: Hydromodification

How can we assess extent of impact?

Hydromodification = changes to
the runoff hydrograph and

sediment supply resulting from
land use modifications

Qs+ Dsp ot Q- S

Discharge

2
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Drivers Effects Management Actions



SCCWRP Products Responded to
Management Needs — (=

> e e —
RUNOFF AND SEDIMENT DISCHARGE ASSESSING CHANNEL SUSCEPTIBILITY

 Classification system

Research Project

! Southern California Coastul Water
* GIS screening too
S W e et v
FRAMEWORK FOR e *scePTITY TOHYAOMOBTCATION
DEVELOPING
HYDROMODIFICATION

MONITORING PROGR AMS

* Field susceptibility assessment

* Model selection guidance

:If\'L\RO.\[Ol\IHCA‘]'IUN INT AN . .
MANAGEMENT IN CALIFORNI e L > PTIBILITY TO
TION EFFECTS

* Management approaches

* Monitoring framework

-7 o

Southern Califor fect Southern Californio Coastl Water
Todtvioa Mapen 543 - Aped 208

Drivers Effects Management Actions



" Ongoing Implementation Support

Stakeholder outreath

* Training and technical support

* Automated tools

Drivers

Technical advisory committees

Effects

2" Hydromodification Seminar & Workshop

"Hydromodification Assessment and Management in CA" - a technical report
published April 2012 by the Southern CA Coastal Water Research Project (SCCWRP)

Slow the Flow

Make Your Landscape Act

More Like a Sponge

Management Actions




Future Needs for Hydromodification Management

* Assessment — setting appropriate targets based on anticipated effects

Link hydromodification to biological endpoints / support causal assessment
Improve models for predicting physical habitat response
Inform flow criteria based on ecological endpoints

 Management — what will be the most effective management strategies

New management approaches, such as restoring stream processes
Use alternative compliance provisions to support more holistic management

* Monitoring — improving the effectiveness of monitoring tools

Use monitoring and retrospective analysis to inform causal assessment

Estabgi?h sentinel monitoring to better separate anthropogenic effects from natural
variability

New monitoring technologies
Focused monitoring to provide data to improve model calibration

Effects



Management: Control of Critical Coarse Sediment Yield

22% of proposed development lies within highly productive GLUs
**SEDIMENT BYPASS MEASURES REQUIRED***

" | EAST OTAY MESA SPECII IC PLAN (SP 93-004)

ESCONDIDO CREEK PRELIMINARY GLU CLASSES - DRAFT : i b
- 4 — ) ~w}_/ﬁ | P |\ .ll

i
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* “ How can you map these areas?

* What type of BMPsare needed to protect sedlment yleld'-’

* How do you monltor/assess effectiveness?

* . Resolving apparent conflicts between TMDLs and hydromodification

Drivers Effects Management Actions



Monitoring Hydromodification Using UAVs.
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Drivers Effects Management Actions



Effects — Ecosystem Response

Implications of current work
* What might “flow criteria” look like in the future?

. How might flow criteria affect water management, use, and reuse?
 Relationship between changing hydrology/physical habitat and biological endpoints

Future research needs

* How to identify desired ecological assessment endpoints
* What are the biological community targets we want to maintain? > shifting baselines

* Flow ecology analysis
* Response of multiple biological endpoints (e.g. algae, fish, birds)
* Improved modeling and assessment tools

» Development of physical habitat-ecology relationships

Drivers Effects Management Actions



How are Flow Criteria Developed?

Relationships that

could be used to set
Duration of high flow events biologically-based

N management targets

O 0.75+
w

0.50 7

0.25+

75 50 2.5 0.0 25
Change from historic condition (days)

Drivers Effects Management Actions



Demonstrating Application of Flow-Ecology Targets

Goal = To demonstrate how flow-ecology relationships can be implemented at a
watershed scale to guide management targets/decisions

< Explore how flow ecology tools can
support local decision

< Build capacity for implementation

< Summarize lessons learned and
transferability to other areas of the State

< Summarize data and information needs

< ldentify needs for additional tools and
resources to aid in implementation

Drivers Effects

Hydrologic Alteration

— Unaltered

Moderately altered

——— Severely altered

Saurces: Esri, DeLorme, USGS, NPS, Esri, HERE. DelLorme, Mapmylindia. @ OpenStreetMap

Management Actions




San Diego River Case Study:
Priority Management Questions

 How might lower discharge of treated effluent due to
increased demand for reclaimed water affect ability to meet
biological targets?

* How might minimum flow requirements affect decisions
regarding stormwater capture potential

 Amount or location of capture

e How will BMPs affect flow conditions

ability to meet biological endpoints
evaluate different types of BMPs, including stream restoration
evaluate different locations of BMPs

prioritize potential alternative compliance areas =>downstream
effects on biology

Effects



Management Actions

Implications of future research

What management strategies can be used to help meet instream flow targets that are
intended to protect beneficial uses?

Onsite

* Optimization of BMPs for hydromodification and flow management
* Quantifying benefits of floodplain and stream restoration

Regional

* Opportunities for water supply augmentation
* Protection of source water and sediment supply areas
» Stormwater capture opportunities

e Support development of integrated monitoring strategies
Offsets
* Designing optimal watershed management strategies

e Support development of equivalencies for flow, hydromodification, and water quality

Drivers Effects Management Actions



Alternative Compliance: Hydromodification

A FOF Mot Increasing Impervious Surface

HMWF Susceptible Strearm WATER QUALITY

EQUIVALENCY
|
GUIDANCE DOCUMENT
HMWF Exempt Stream
TL REGION 9

. Ciffsite Alternative Complicnce Site

FOR PARTICIPATION IN
JURISDICTICNAL OFFSITE

ALTERNATIVE COMPLIANCE
PROGRAMS

gl

#op AP e
AC PEP.

SUBMITTED FOR REVIEW AND

ACCEPTANCE BY THE REGIONAL
WATER QUALITY €

SEPTEMBER 2015

* - ‘How to determine equivalenciesfor “offsite” mitigation ?
v" Size and location
v Amount of offset needed to achieve compliance

Drivers Effects Management Actions



New BMP Types
Quantlfylng Benef/ts of Stream Rehab///tat/on

12,000
8,000

4,000

Instantaneous Peak Flow (cfs)

0 10 20 30

Recurrence Interval (yrs)
© Pre-urban (1934-1958) m® Post-urban (1959-1983)

1934-1958: Imp,,, = 2.6%, Imp,, = 4.7%
1959-1983: Imp,,, = 7.3%, Imp,,,,, = 8.6%

* How much water. quallty or hydromod|f|cat|on credlt ?
v Allowable locations ~
v" When do credits “mature”

Drivers Effects Management Actions
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Conceptual Model — Status and Needs

LOW Land Use Climate Change Water Use
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Research Planning

“IF YOUDON'T KNOW Wﬂ‘ER {0l 1_: l]INl},
YOU MIGHT WIND UP SOMERMHEEIELS
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