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Ecohydrology & Stormwater Mgt
1. Ecohydrology: USFS Science Synthesis
2. The Urban Watershed Continuum

3. New Visions for Stormwater Mgt
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% Many Ecohydrological Questions

« Carbon
L L N « Thermal
Biogeochemistry
Waste Wood
Transpiration
Interception

Sub-surface Processing of
Nutrients, Organic Matter

Hyporheos-the
hidden stream
ecosystem
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How can Ecological Science and Forestry Contribute to an
integrated path to the Sustainable City ?

The
Stormwater Sustainable

Engineering City

Planning,

Recreation & Urban &

Parks, Public C?Er:rtslfc?lty
Health !
Ecological Education

Science



Forest Service Science Synthesis Project:

We’re looking for cross-thinking team members

.. disciplines from microbes to systems ecology, urban foresters to engineers,
etc.
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Pearls of wisdom... questions actually

Storm drains are streams

Micro-BMPs have micro drainage areas (but
high cost)... and we’ll need many of them

We need to maximize performance &
sustainability... use biology effectively

Gl needs to be the community

Gl needs to be multi-objective

We need a new “systems” vision/approach

Northern



Watershed 263 Long-term Restoration...

FS non-research
funds to WS263
since 2001*;

‘USFS: $461 K
sLocal Match: $335 K

* Courtesy Guy Hager, P&P Foundation
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Current Stormwater Mgt...

Stormwater Symposium,
Baltimore, MD, July 19-20, 2012
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We need more research/monitoring

ZE B Only 24% of the talks fary

I m Research (data

collection)

_ = lad Wwere research based

Modeling, etc

State-Local-other

Other

engineering

Consultant

University

* Only 7% examined
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Reflections on NURP (ca. 1980s)

JFURP (Baltimore):
Local Training & Instilling a Culture of Monitoring

Baltimore Ecosystem Stug
2007 Annual Megtifgs
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Watershed 263: Ultra Urban,
with Groundwater Matrix Issues?

Lanv Baseflow

Balt Baseﬂow Baltimore City DPW Photos
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Nitrogen Baseflow and Stormflow Loads:

...Decreasing Over Time

Total N Load (Kg/ha/yr)

60.0
50.0

40.0 -
3.0 -
20.0 -

10.0 -

Balt Wet and Dry Annual Total N
Loads 2004-2010

y = 37.749¢ 0156
R?=0.76963

y=58.06e:0-195x
R? = 0.93666

B Baseflow

B Storm

— Expon.(Baseflow)

— Expon.(Storm)

2004 2005 2006 2007 2008 2009 2010

* No storm data in 2008 or 2010
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Project Selection Process...
only the chosen few remain

141 Identified /

: ‘ ‘, m 115 Priority / Trees
Right of Entry '"“““gat7/ olrucures
Utilities \7/ Compacted Sois

li K Burgess, BCity DPW $
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Sustainable... means attractive and with operation,
maintenance and replacement costs included...

Slide fr K Burgess, BCity DPW $




The Urban Hydrologic System

infrastructure driven pathways

Interbasin &

Transfers of P
Water &

Waistsiiitor Impervious

Surfaces
Stormdrains

-

Wells

Septic
Systems
Wastewater Local GV

Water .
: Conduits

Supply
Pipes

Regional GW

=

Riparian &
Upland
\t, Forest Patches

Water
Table
Artificial
Channels  Rooting
Zone
Hyporheic &
Parafluvial Zones
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The Real Unseen Urban Stream Riparian System...
Urban “Karst”

Street, parking lot, etc

K Belt Photos, figure
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Dense, landscape-wide systems of pipes...
The “Watershed Continuum”

... storm drains
carry more than
stormwater

Balt Catchment Storm Drains

Dense, Landscape-wide systems of pipes...
urban “Karst”

Potable Water Pipes

Storm Drains
Groundwater
“Recharge”

s

Baseflow —

- -

Sanitary Sewers

Discharge
~ Water table
Infiltration
Or
Groundwater
“Recharge”.
The Urban Watershed Continuum
Buried
“Streams”
Extended a
Drainage
Networks
Groundwater
Matrix &
Fuzzy Boundaries

Kaushal, S. & Belt, K. 2012 The Urban Watershed Continuum:
Evolving Spatial and Temporal Dimensions.
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Gl: We need to get beyond tree-planting...

Urban Watershed
Forestry Manual

Part 1: Methods for
Increasing Forest Cover in a Watershed

R Urban Watershed
Forestry Manual

Part 2: Conserving and Planting Trees
at Development Sites

Urban Watershed
Forestry Manual
Part 3: Urban Tree Planting Guide




We need to consider integrated, cross-disciplinary
systems that function at multiple levels

COUPLED BIOGEOCHEMICAL CYCLES

Coupling biogeochemical cycles in urban
environments: ecosystem services, green

solutions, and misconceptions

Diane E Pataki'®", Margaret M Carreiro’, Jennifer Cherrier’, Nancy E Grulke’, Viniece Jennings®,
Stephanie Pincetl’, Richard V Pouvat®, Thomas H Whitlow®, and Wayne C Zipperer®

Urban green space is purported to offset greenhouse-gas (GHG) em
cool local climate, and improve public health. To use these service
designing and implementing ecosystem-services-based “green infrast]
cases the environmental benefits of this infrastructure have been wel
unquantified, and/or outweighed by potential costs. Quantifying Y
infrastructure can improve our understanding of urban ecosystem s
tended consequences) resulting from designed urban green spaces. H
biogeochemical processes into designing, implementing, and evalu:
structure, and provide examples for GHG mitigation, stormwater ruy
quality and health.

Front Ecol Environ 201 1; 901): 27-36, doi: 10.1820/090220

Environmental Management (2010) 45:227-238
DOI 10.1007/500267-009-94 12-7

RESEARCH

Implementing Municipal Tree Planting: Los Angeles

Million-Tree Initiative

Stephanie Pincetl

Received: 13 January 2009/ Accepted: 22 November 2009 /Published online: 17 December 2009
© The Author(s) 2009. This article is published with open access at Springerlink.com

Abstract Urban forests are increasingly being seen as an
important infrastructure that can help cities remediate their
environmental impacts. This work reports on the first steps in
implementing a million tree program in Los Angeles and the
ways such a biogenic—living—infrastructure has been
approached. Numbers of studies have been done to quantify
the benefits of urban forests, but little has been written on the
process of implementing urban tree planting programs. The
investigative methods were primarily qualitative, involving
interviews, attending meetings and conducting literature

Resnlig indicate that munliinle fit and ity

city administration is determined by who initiates the
program.

Keywords Urban forestry - Implementation - Biogenic
Infrastructure - Govemance - Urban environment
Introduction

For the first time in human history, more than half the

world’s nonnlation ig idi in citieg (Cohen 2003) Mogt
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What Can We Apply from
Ecohydrological Science?




Stormwater
Engineering,
Economics, BMP
Service Valuation &
Trading, etc

Urban & Community
Forestry, Green
Infrastructure, Agro-
forestry, Wood
Products

Planning, Recreation
& Parks, Public
Health

Ecological, Aquatic
and Hydrological
Sciences

Education, Student
Research & Teaching

Stormwater BMP: Think Outside the Box
Incorporate Ecological Processes

Footway, Roof RO J

Pervious Pavemer
& Storage

}

-
Existing Storm Drain

Eco-hydr-forestry... quest for
knowledge

Help !

Papers Photos & Ideas
Contacts

e Contributors

« Co-authors

* Full Partners...

 Ken Belt, USFS
kbelt@fs.fed.us
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