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Forests and Water Concerns
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Flow Pathways and Hydrology
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Intrinsic Water Quality Potential
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Disturbances Shape Forest
and Watersheds

. Key disturbances: l-,;a.
wildfire, windthrow, 5™
Insect and dlsease
outbreaks, ice
storms and ice

flows, floods and
droughts

Disturbance can be
noth negative and
nositive

« Management
Implications
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Runoff after Severe Fire Attacks

Reduced: Interception
Evapotranspiration
Infiltration
Percolation
Phreatophyte
evapotranspiration

Increased: Overland flow

Overland Flow
Forest floor oxidized
mineral soil exposed

Organic matter volatilized to
create hydrophobic layer and
loss of soil binding




Wildfire

Deposition
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North Fork Boise Wildfires, Boise National Forest




Miller and Benda: Sediment Wedges
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Legacy of Past Abusive Management
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Best Management Practices (BMPS)
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Mulching and seeding can be used to create a
cover and reduce erosion from exposed soils.
Water bars and streamside management zone
are other commonly used BMPs.

http://www.ncasi.org/Publications/Detail.aspx?id=2621
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Economics

“We are loosing 4,000
acres (of forestland)
every day to forest
development.”

Dale Bosworth, Chief
USDA Forest Service

“A significant problem with
current regulations Is
unsustainable
economics... At the
same time, there are
missed opportunities to
better protect aquatic
resources...”

Zobrist et al. 2005




Major Components of CEEOT
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Schematic of Forest Watershed
Modification in APEX

Rainfall Evaporation (PET)

Canopy storage
(function of max interception
per event above ground
plant material leaf area)

Throughfall Evaporation

Litter storage
(function of litter's weight)

Quick return

Soil storage Lateral flow to
downstream

sub area
Percolation to groundwater




Watershed Analysis Risk
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WS5 Calibration/Verification
WARMFE- Mica Creek
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— Simulated Calibration
— Observed Calibration
— Simulated Verification
— Observed Verification

Need to validate internal processes and
pathways - Dr. Jeff McDonnell, OSU




Conclusions

Forest watershed research involves
cycle between topics

What are the basic pathways and
intrinsic potential of forest waterbodies?

How does disturbance shape forests
and watersheds?

How effective are BMPs?
Are BMPs economically sustainable?
How can we model forest watersheds?
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Sustainable Water Resources Roundtable (SWRR) e Ann Arbor, Michigan e April 5-6, 2005

Agricultural Water Conser'-

for Irrigated Agriculture
| |

Terry A. Howell

USDA-Agricultural Research Service
Conservation & Production Research Laboratory
Bushland, Texas
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Overview -

¢ Irrigated agriculture remains the dominant use of fresh
water in the United States

¢ although irrigation’'s share of total consumptive use is declining

¢ National irrigated cropland area has expanded over 40
percent since 1969

¢ field water application rates (volume/unit area) have declined
about 20 percent

é The fotal quantity [or volume] of irrigation water applied
increased about 15 percent since 1969. Nationally, variable
irrigation water costs for ground water averaged $32 per

and of f-farm surface water about $41 per acre

ither reflects the full costs of water (subsidizes for publicly
eloped off-farm surface water supplies)

Source: USDA-ERS AH 722, 2003

Conservation & Production Research Laboratory
Soil & Water Management Research Unit

United States Department of Agriculture e Agricultural Research Service
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Figure 2.1.3 = Distribution of freshwater withdrawals for irrigation, 1985
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Figure 2.1.4 - Irrigated area by region for 1899, 1949, and 2000
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Source: Censug of Agriculture: USDOVL.S Census Office (1302), USDOC/Bureay of the Cengus (1950); USDAJERS estimates, Table 2.1.2
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Figure 2.1.6--Irrigated land in farms, 1949

Motes for figures 2.1.6 and 2.1.7

Large, dark dot  =10,000 acres
Medium dot = 1,000 gcres
Small, light dot = 100 acres

Areaswith little or no cropland are excluded hefore mapping. .
Individual dots are not indicative of precise locations. .

Source: USDA, ERS based on Census of Agriculture:
USCoC, Bureau of the Census, 1949 and USDA, NASS, 1997

h

United States Department of Agriculture e Agricultural Research Service
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Figure 2.1.7--lrrigated land in farms, 1997

Large, dark dot = 10,000 acres
Medium dot = 1,000 acres
Small, light dot = 100 acres

Areaswith little ar no cropland are excluded hefore mapping. .-
Individual dots are not indicative of precise locations.

source USDA, ERS based on Census of Agriculture:

LUSDol, Bureau of the Census, 1949 and USDA, MASS, 1997

United States Department of Agriculture e Agricultural Research Service
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Acres of Irrigated Land: 2002

e, -

1 Dot = 10,000 Acres

an United States Total
e - - 55,311,236

02-MO7E
D L5 Dapartrnant of Agricubiure, Hatienal Agricuthesl Stanstcs Sarvics

United States Department of Agriculture e Agricultural Research Service




Irrigated Land - Change in Acreage: 1992 to 1997
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Irrigated Land - Change in Acreage: 1997 to 2002

1 Dot = 1,000 Acres Increase
1 Dot = 1,000 Acres Decrease

United States MNet Decrease
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United States Department of Agriculture e Agricultural Research Service
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- Acres of Irrigated Land
as Percent of Land in Farms Acreage: 2002
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Figure 2.1.8 -- Average depth of irrigation water applied by
crop, 1998
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Source: USDA/NASS, 1998 Farm and Ranch Irrigation Survey
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Implications >

¢ U.S. Food security
¢ Quantity
é Also, worldwide implications

¢ Quality
(Homeland security issues)

United States Department of Agriculture e Agricultural Research Service

Conservation & Production Research Laboratory

Soil & Water Management Research Unit e
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Is Water Abundant? _

¢ There's plentiful annual renewable
freshwater in the U.S.

¢ ~1,500 million acre-feet/year
é ONLY about 90% of the total U.S.
water use is renewable, however

7%+ comes from depleting ground
ater resources

United States Department of Agriculture e Agricultural Research Service

Conservation & Production Research Laboratory

Soil & Water Management Research Unit 4
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Meeting the Growing De

é Dam construction

é Slowed and negative
(i.e., dam removals) in
some cases

é Lack of funding
& Environmental issues

é Interbasin Transfer

owing in importance
d frequency,
ticularly for urban
ds

Conservation & Production Research Laboratory
Soil & Water Management Research Unit

United States Department of Agriculture e Agricultural Research Service

15
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Future Water Demands _

é Met by reallocation of existing
supplies

é Water markets
é Water transfers

é Since Agriculture is THE largest

r user (of high quality and
pensive water), it will be the

t likely segment to be impacted

United States Department of Agriculture e Agricultural Research Service

Conservation & Production Research Laboratory

Soil & Water Management Research Unit L
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U.S. Irrigated Agr'icul‘l'ur'_

é Growing economic significance

é Growing significance in national food
security

¢ Under pressure from other water
consumption and needs

eloping national education and
ning need

S Conservation & Production Research Laboratory

Soil & Water Management Research Unit Lt
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THANKS -

é If there's time for questions, I'll address them
now or catch me during breaks or visit our web
site at http://www.cprl.ars.usda.gov.

é If you don't receive our unit news, the Wetting
Front, leave me a card or contact me (806) 356-
5746 or email (tahowell@cprl.ars.usda.gov). The

ting Front is available via “snail” mail (by

ription) and on the web.

Conservation & Production Research Laboratory

Soil & Water Management Research Unit e



Status of Research and
Challenging Issues: Agriculture

Sandra S. Batie
MSU
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Agriculture, Sustainability, and
the GLB

» |ssues are huge!
= Only 10 minutes!

= What a challenge!
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Sustainability

= Sustainability Is about informed
thinking about the future
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What would a sustainable
agriculture sector look like In a
restored GLB?

= Do we even want agriculture in the
GLB?

= What changes and what research will

Improve our prospects of obtaining
this future?

L2

THE
ELTON R. SMITH
ENDOWMENT




Do we want agriculture in the
GLB?

" Yes
" |t Is a key component of a system

L2

THE
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ENDOWMENT




Great Lakes Basin

= Agriculture land use dominates the
southern portions of the basin

= 24 9% of the entire basin

= 35 9% of the terrestrial area
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Agriculture

Land use/open space

Habitat

Water Quality

Hydrologic Cycle

Carbon Sequestration

Economic Sector

— Food and Fiber
L% — Agro-Tourism

ELTON R. SMITH
ENDOWMENT




What would a sustainable
agriculture sector in arestored
GLB look like?

THE
ELTON R. SMITH
ENDOWMENT




A Possible Future

Populated countryside
Healthy, vibrant communities

nhabited with friendly people who
are good stewards

A safe and welcoming landscape
= Good livings for farmers and workers

THE
ELTON R. SMITH
ENDOWMENT




A Possible Future

» Clean, unpolluted, unpolluting,
uncrowded

= Produces healthy, safe food
= Provides excellent wildlife habitat

= Attractive to visit, appealing visual
amenities

E @ » Nassauer, 1997

THE
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ENDOWMENT




Changes and Research?

* |t depends on how we frame the
ISsues
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My Points

= Our concepts of sustainability
underlies how we frame issues and
problems with respect to
agriculture’s impact on
environmental health, community
health, and human health

L% « Paul Thompson

THE
ELTON R. SMITH
ENDOWMENT
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Ii

Focus on a farm field—look at soil, water,
nutrients

Focus on farms, groups of farms, or
watersheds—Ilook at landscape features,
riparian corridors

Focus on the farmer-- look to banks,
markets, cultural influences, institutions

Focus on water-- look to temperature,
toxics, habitat. biodiversity

» Paul Thompson



The Land Manager:
The Farmer

= The choices made as to land
management are critical

= Achieving sustainable outcomes
requires influencing these choices

THE
ELTON R. SMITH
ENDOWMENT




Influences on the Farmer

Government
Programs

Market Forces
Supply Chain
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Water Quality
and Quantity

L2

THE
ELTON R. SMITH
ENDOWMENT

Farmer’s Influences

— .  Amenities

Human and
Animal Health




The System

Human Agriculture
Health Health

AT .

Landscape
i @g Health
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Research—" Systems
Equilibrium”

= Social Institutions and Systems
— Appropriate policies
* Market-based

» Cost-effective: target, tailor,
transparent

e Agency capacities

L2
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Research

= Ecological systems
— Restoration science
 Soll
e Water
e Habitat
L% — Impacts on human and animal health

THE
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Research

= Cultural identity
— Community vitality

THE
ELTON R. SMITH
ENDOWMENT




Examples:

Conserve and enhance soil quality
iIncluding carbon sequestration
capabilities

Develop complementary technologies
mprove efficiency of inputs

Reduce risks of environmental damage

Design market-based programs that

‘ %é orotect resources

THE
ELTON R. SMITH
ENDOWMENT




Examples:

Increasing the resistance and
resilience of agricultural landscapes

ldentifying the spatial and temporal
variability of water pollutants

Improved institutions to change land
managers’ behaviors

Invest in complementary

i @ technologies

THE
ELTON R. SMITH
ENDOWMENT




Examples:

ldentify tradeoffs in the pursuit of
objectives

ldentify substitution possibilities

ldentify uses of manure that reflect
understanding of mass balance
concepts—thinking larger that a farm

fleld

Drawing lessons from other large
scale restoration efforts for improved
ELTON R. SMITH

ENDOWMENT pOIle




A Final Point

= Developing sustainable indicators Is
a challenge for the restoration of the

GLB

= Developing institutions that can
receive and cost-effectively act on
sustainable indicators is even a
bigger challenge

E @ * |ncorporating the principles of
sustainability into everyday actions

ELTONR.SMITH | § g huge Cha”enge

ENDOWMENT




All of these challenges

= Will not be achieved without specific
attention to them
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Great LakesWater Research in the
USDA Forest Service

Randy Kolka

Project Leader & Research Soil Scientist
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Background — Forest Service Structure

e National Forest System

e Stateand Private Forestry

e Research and Development




National Forests

 National Forest System
— 10 Regions

Drinking Water from Forests

e 15 Na“()nal FOI’eStS in and Grasslands

A Synthesis of the Scientific Literature

= | Northeast
A B. — ~12million acres




National Forest | ssues

« Watersned Health &
Assessment
— Physical
— Chemical
— Biological
— Pollutants (HQ)
— Invasive Species

Percent (%) Forest Service Ownership
within the Proclamation Boundaries
Superior NF 4@?@“*""\

\,_/7

Manistee \F

Midewin
National
Grassland

Legend
[ National Forest Boundary
FS_Acres

® Scale: 660,000 acres

[ Fs ownership (%)

[ Non-FS Ownership (%)
[ states with Forest Service Land
[ Other States

P
Mark Twain NF Monongahela NF

Source: Land Areas of the National Forest System (January 2003)

e Mixed Land Uses
— Need to Build Partner ships




State and Private Forestry

e Northeastern Area
— States, Tribes, Communities, Landowners

St Paul
Filald Offfce
=

e

Durham
Fiald Office |

Gray Towers
Historic
Landmark

NA Area
Oiffice

Morgantown
Fleld Office




State and Private | ssues

 Watersned Management
— Mixed Use or Changing Use
— Assessment of Change
— Cumulative Effects

— Riparian and Shoreline
M anagement




Forest Service Research

Resear ch and Development

— Two Resear ch Stations (NE & NC)

— NE — 20 Research Work Units
— NC — 14 Research Work Units
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vanston |E| Experimental Forests
' west | Sayetts |E| Field Research Offices
Stalion Headguariars
7] Addiional State
rasponsibilitias for

Forast Inventony
and Analysis

FIELD LOCATIONS OF THE USDA-F5
NORTHEASTERN RESEARCH STATION
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Femow Research Matural Area D

Research Laboratory [

iy,
arlmantal Erract 1
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1 Princeton

e Water Research Units

— Grand Rapids, MN; Amher st
MA: Parsons, WV: Durham,
NH




Forest Service Research

 Experimental Forests
— 23in Great Lakes
Region
— Long-term Research
— 3 Active Water Related

— Marcell, Hubbard
Brook, Fernow

U.S. Forest Cover
& Experimental
Forests




Experimental Forest Resear ch

 Long-term Data Bases
 Reference Systems
 Manipulative Experiments
 Watershed Scale




Hydrologic Data Bases

HydroDB

Ihvww.fsl.orst.edu/climhy)

bl
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Long-term Hydrologic & Climate Data
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Figure 1. Forty-year trendsin mean annual air temperature
at the MEF.
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Figure 2. Forty-year trendsin mean annual water table
elevation for the S2 bog and S3 fen at the MEF.



Forest Service Research

e Traditionally Forested L andscapes
— BMPsfor Forest Management
— Streams, L akes, Wetlands
— Water Quantity, Quality, Biota

 New Research —Mixed Use L andscapes
— Landscape Change/Fragmentation
— Agricultural to Urban
— Social Sciences
— Modeling

e Restoration
— Stream
— Wetland




L
Forest Service Research

L andscapes » |ssuesof Scale

e Cumulative Impacts
W atersheds -« Terrestrial/Aquatic Interactions

Upland Areas

Riparian Areas

Streamg/L akes/Wetlands



Aquatic
Systems

Riparian
Areas



L
Thank You!
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