Ecosystem Restoration Efforts on
Private Lands: The Role of Farm-scale
Planning and Delivery
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Challenges

Global Population
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International Food Policy Research Institute (IFPRI). 2010. IFPRI Food Security CASE maps. Generated by IFPRI in collaboration
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Challenges

Global Commodity Demands
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Global food demands expected to increase by 50-100%
over next 40 years.

Rate of growth in demand WI|| exceed growth in

: yleld/productlon

~ Demand will be met through a combmatlon of technology,
' 'fmtensmcatlon and extensification.




Challenges
« Water Quantity
« Water Quality

Area of Mid-Summer Bottom Water Hypoxia
(Dissolved Oxygen < 2.0 mg/L)
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hallenges

* Development
« Urban Sprawl

www.lsgraves.com



Challenges
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Ecosystem Health

Bird Population Indicators
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U.S. Land Use

71 % of the lower 48 states in rural, non-federal
ownership

* 50% devoted to cropping or grazing land uses (USDA
2003a).

Acres of Land in Farms
as Percent of Land Area in Acres: 2007
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Why Private Lands?

e Agricultural and forest systems produce
food and fiber to meet global needs

— Growing human population
— Ever increasing rates of per capita consumption.
 The condition of these lands directly and

indirectly influences the function and
integrity of natural ecosystems.




Competing Demands

Projected US Commodity Production
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International Food Policy Research Institute (IFPRI). 2010. IFPRI Food Security CASE maps.
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Competing Demands

7« Commodity Prices
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Metric Tons (1,000s)

Competing Demands

US Demand Corn Ethanol
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U.S. Renewable Resources

SR

e
REITR CERTTIRHKK
SRS ROPRRNIHI
4 (SRS RIS K G KL
e : s SRR X SARIE R SLERS
| TENEmR Y
Hydropower » SR ieaatnaisy s Jalsae
: G 0 RRRRAIEA
OO0 - ? > 3 .&"cbﬁ&*
; %0, '

®,

OO O

Geothermal 83855

Biomass
wind [N

Concentrating ’ T oo Nz

Solar Thermal LD : « wNR=L P
Dark = Higher e National Renewable | -
Light = Lower Energy Laboratory

Innovation for Our Energy Future!

4 \.,_,."‘ i, ! N | \




Effective Conservation

e Strategic

e Science-based .
 Intentional

e Hierarchical
* Deliverable
e Measurable R =

w




Strategic Conservation

Biological planning with measurable landscape
level outcomes

Conservation design that integrates biological
objectives

Conservation delivery on the ground
“Putting the right stuff in the right places
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Science-Based

EXECUTIVE REPORT,
ational Bobwhite ConservationInitiative

" Gulf Hypoxia
Action Plan 2008

for Reducing, Mitigating, and Controlling Hypoxia
in the Northern Gulf of Mexico and Improving
Water Quality in the Mississippi River Basin

Priority systems, assemblages, species

Population objectives

Biological foundation

Process-based, data driven models of ecological function
Spatially explicit objectives

Targeted delivery

Measurable outcomes



Intentional - Targeted

Acres Enrolled in the Conservation Reserve,
Wetlands Reserve, Farmable Wetlands,
or Conservation Reserve Enhancement Programs: 2007
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38,547,450
07-M094
S Department of Agnoulture, National Agncutural Statistics Service




= Conservation Must be Intentional =




Hierarchical

Mississippi River Basin Initiative -
Ranking of Total Nitrogen Yields
o

| Mississippi River Basin Initiative -
Focus Area Watersheds

12-Digit HUC
Initiative Areas




Hierarchical
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Deliverable

Realistic Expectations

* [t 1S not realistic to expect a reversion to
less intensive agricultural practices across
North America

« “Effective conservation of farmland birds
will require innovative solutions based on
current agricultural practices that benefit the

greatest number of farmland birds.”
Peterjohn (2003:17)




Opportunity Costs

 Allocation of land to uses that protect or
enhance wildlife resources involves
economic tradeoffs.

 Producers incur the costs of conservation
but may find 1t difficult to garner profits
from these actions that benefit the larger

socliety
« FEconomic asymmetr

b




Policy Tools

Economic assistance that rewards environmental
stewardship is key to securing the participation of
the farming and ranching sectors.

Agricultural producers will alter land management
practices and shift land from commodity production
Into conservation, provided economic costs are
addressed with just compensation (USDA 2003b).




Conservation Strategies

o "Farmland conservation frograms provide the
beot tappe for (grassland) binde and other
wildlife. Agpricaltanal practices can become mone

(The State of the Birds: United States of America, 2009)



Programmatic Opportunities
Farm Bill
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http://www.nrcs.usda.gov/

How Conservation Programs
Fall

 Statutory objectives must be
designed to meet conservation
objectives of national initiatives

 National rules must allow
flexibility to function across
regions and states

« State offices must be prepared
to adopt and adapt

» Local offices must be
equipped to deliver



Conservation Delivery
Partnerships

Growing demand, exceeds capacity of USDA Service
centers to deliver

— More programs

— More specialized

— Greater conservation planning required

State budgets tight, agencies cannot meet the need

Achieved through creative partnerships:
— USDA-NRCS

— State Agencies

— Joint Ventures

— NGO Conservation organizations

Creates a “Conservation Delivery Network™




Resource Planners
(with the right skills)

People skills

— Listen

— Ability to relate to the layman
— Salesmanship

Communication

— Written and Oral Skills
Agriculture

— Agronomy

— Soils

— Animal Science

Farm Bill Programs

— Conservation Planning

Wildlife/Ecological knowledge
— Habitat Management

Working lands knowledge
— Turn row Credibility!!!




Objective-Driven Approach




Objective Driven

Desired resource outcomes

drive practice selection

Practice selection leads to

programmatic options

Intentional implementation

* The right conservation
practice

* In the right location

* To achieve a specific
resource outcome




Objective-Driven Planning
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Hindrances to Conservation Adoption

 Landowners do not understand conservation
eligibility

 Landowners do not know the economic
outcomes of conservation adoption

« L andowners may not understand the
conservation outcomes of practice adoption




Conservation Plan

* Must provide compelling conservation and
economic justification.

* To have credibility the conservation
planner must understand the business of

farming or forestry.




What type of farmer
are you? Green & Gold Farmers

Green & Gold
/ 4%

o  Younger
Black & Red « Larger operation
L e  More likely to adopt technology
56% 17% x :
 More likely to adopt conservation
* More profitable

Green & Gra\.rJ
7% Technology adoption rates

m Green & Gold mAll Farms

Nitrogen stabilizers

Variable-rate nitrogen application by soil type, computer prescription
Variable-rate nitogen application by soil type, manual
Variable-rate fertilizer application

Variable-rate seeding

Variable-rate spraying

Remote sensing by aerial/satellite photos

Electronic soil moisture monitoring

On-the-go sensors

Tissue tests

Grid soil sampling

Late-spring nitrogen test

Annual soil test including organic matter
Geographic Information System (GIS)
GPS-based yield mapping

Global Positioning System (GPS)

Yield monitor

B. Knorr, 2011. Green & Gold. Farm Futures 0%  10% 20% 30% 409 60% 60% 70% B809% 90% 100%




How farmers differ

m All Farms m Green & Gold




Information Needs

Where on a given farm are different
conservation practices eligible?

What are the opportunity costs?

What are the differences in net revenues
with and without conservation practice?

What are the conservation outcomes?

How does the producer value the
conservation outcomes relative to costs?



Precision Conservation

A Geospatial Decision Support Tool that:

* |dentifies spatially explicit conservation
opportunities

« Characterizes economic tradeoffs of
conservation enrollment vs. agricultural

production CA rc
- GIS

h

PRECISION
CONSERVATION




ArcGIS-based Interface

CRP Practice

| P33l
Froject Mame

L

| 4002005
Praoject Folder

| CiShitiDavis_RuntCP33VCP33_Profitabiliy
Hydro data: Rivers {optional)

Hydro data: Streams {optional)

Hydro data: \Wetlands {optional)

Field boundary data

| C:A3hithChip_Davis\2005_Projected)2005_sovbeans)4002005\Field_1.shp

Field unique identifier

| FID
Soils data

| WhiHome mmoconnelllpubliciDavis_Farmsisoill_ms 135\spatialisoilmu_a_ms135,shp
(Sails) Soil survey area identifier

| AREASYMBOL
(Sails) Soil type identifier

[ MusvI
Soil rental rate table

| WhiHome mmcconnelllpublic\Davis_FarmsiSoil_Table, xlsx\Sheetl$
(SRR Sail survey area identifier

| AREASYMBOL
(SRR} Soil bype identifier

[ MusvI
(SRR} Soil rental rate Field

| 2007 CRP Rental Rate
Mazimum buffer (Feet) (optional)

4

W (e e ] e (e |6 e (e

Average stream width (feet) (optional)

Average stream width (field) (optional)

|v Compute profitability? [optional]
‘ield data {optional)

| C:hshitlChip_Davis\2005_Projected2005_sovbeansi40020054Comm_Prices! 7\ Clean_yield_7.shp
1D of field with vield data {optional)

Commadity price (single value) {optional)

O

Cancel

Environments. ..

<< Hide Help

BE

CRP Practice

Choose the CRP practice for which to assess eligibility:
CP21, CP22, or CP33.

PRECISION
CONSERVATION

Tool Help

.
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[llustrating Eligibility
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[llustrating Eligibility
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Characterizing Economic Tradeoffs of
Conservation Enrollment vs. Agriculture
Production




1eld Reductions
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Connecting Yield to Profitability
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» Use Precision Agriculture Technology to Quantify Spatial Variability in
Yield

Moisture sensor

Mass flow sensor ’ﬁ BPS Fstaler

N/ /@

Task computer
and user
interface

"



Translating Yield Reductions to Profit Reductions

2004 Soybean Yield N 2004 Soybean Profit Surface N |
Lowndes County, MS A - Lowndes County, MS A '
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Profitability Process

[v Compute prafitability? [optional]
Yield data {optional)

| CA5hitChip_Davis\2005_Projecked)2005_sovbeans| 4002005 Comm_Pricest 71 Clean_vield_7.shp

ID of field with vield data {optional)

Ly

Cormmodity price (single walue) (optional)

Cormmodity price (Field) (optional)

| Carnm_Price
Government pavments (single value) (optional)

Government payments (Field) (optional)

| Govt_Pranks
Produckion costs (single walue) (optional)

Production costs (field) {optional)

| Prod_Costs
Dy wield walume field (optional)

| Tons_ha
_RP establishment costs ($facre) (opkional)

_RP maintenance cosks ($lacrevear) {optional)

v Generate profit suface raster? [optional]
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Zancel
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Soybean Profit Surface with 27.4 meter CP33 Buffer i
Tallahatchie, Mississippi

Soybean Profit Surface with 9.1 meter CP33 Buffer in;
Tallahatchie, Mississippi Reg

Compare Profitability of
Buffer Scenarios vs. Ag.
Production Alone

Soybean Profit Surface on Grain Field in
Tallahatchie, Mississippi

Legend Legend

Net Revenue Net Revenue
<VALUE>

<VALUE>

- -337.5421448 - -2.026813462 -337.5421448 - -2.026813462
- -2.026813461 - 175.8979834 : :  — ) -2.026813461 - 150.4801553
! 175.8979835 - 353.8227804 ‘:l 150.4801554 - 328.4049522

‘:] 353.8227805 - 582.5832335 |:] 328.4049523 - 577.4996679

- 582.5832336 - 958.7670898 . 2 - 577.499668 - 958.7670898

Soybean Profit Surface with 36.5 meter CP33 Buffer in;
Tallahatchie, Mississippi Q

Tallahatchie, Mississippi

Legend

Net_Rev
$/Ha
- -337.54 - 28.47 - Net Revenue

Net Revenue ;
$/Ha

<VALUE> 5
- 2847 = 23690 -337.5421448 - 3.056752164

- -337.5421448 - -7.110379088
- -7.110379087 - 155.5637209 o i % E 23690 . 41 ggo 3.056752165 - 150.4801553
|:] 155.563721 - 338.5720835 I:I 41 990 - 61 81 6 ‘:] 150.4801554 - 328.4049522
\:I 338.5720836 - 577.4996679 l:] 328.4049523 - 5774996679
I 618.16 - 958.76
- 577.499668 - 958.7670898

- 577.499668 - 958.7670898




Profit/Hectare

Profitability Output

Economic Advantage of Conservation Buffers on Soybean
Field in Mississippi

$350.00
$340.00
$330.00
$320.00
$310.00
$300.00

$290.00
All Ag 9.1 meters 18.2 meters 27.4 meters 36.5 meters

Buffer Width



Delivering Precision Conservation

To promote conservation we must address both ecological
and economic demands.

If landowners understand the economic and ecological
tradeoffs they can make informed decisions.

Technology tools can be the key to strategic conservation
iImplementation by helping landowners visualize costs and
opportunities.

The “right” conservation practice is the one that delivers the
landowners objectives, within the context of exemplary land
stewardship.



Effective Conservation

Coveys/acre

Northern Bobwhite Fall
Covey Densities, 2007/2008
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Measurable

Coveys/acre

Northern Bobwhite Fall
Covey Densities, 2007/2008
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Coveys/acre

Northern Bobwhite Fall
Covey Densities, 2007/2008
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Effective Conservation

Strategic
Science-based
Intentional
Hierarchical
Deliverable
Measurable




