Agroecosystem Zone (AEZ)
Identity, Supremacy, Ultimatum




Research Integration

From: Julie Thompson Klein

* Integration from Latin: integrare --to make
whole, associated with holism, unity,
synthesis

* Transdisciplinary—complex problems of the
real world need to frame research
questions and practices, rather than
disciplines

 Aimed at improved problem solving and
decision making



Isolated disciplines, unable
to manage gray of which
they have little or no
knowledge

Multidisciplinary team,
focused on gray from their
own perspective, but with
little or no knowledge of

gray

Interdisciplinary team
with people trained in
several disciplines,
focused on gray,
however, knowledge of
gray is still lacking

Savory, 1988




Bridging Multiple Divides

Component focus

Interdisciplinary team with
people trained in several
disciplines, focused on gray,
however, knowledge of gray is
lacking

System focus

“WHOLE” GOAL HRM MODEL

One must seek to understand the
greater whole in order to
understand its parts, not visa-
versa

Savory, 1988







Research Integration

From: Julie Thompson Klein
Participation of stakeholders from other sectors of
society is essential, requiring cooperation and
integration beyond academic boundaries

Promotes integrative thinking
— Raises new intellectual questions

— Bridges multiple divides (theory and practice,
disciplinary components and holism)

Key factors

— Commitment

— Focus on collaboration and interactive activities
— Development of partnerships with community
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m “It has never been more important to understand
.... human and natural systems and the nature of
their interactions” (Holling and Sanderson, 1996)
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Agroecosystern Drivers

Ecologic Soclioeconomic
Climate land, labor, capital, tech.,
Topography management skills, values,
Organisms cultural practices, policies
Soil
Structure Function
Crops Agroecosystern > production
Pests COmpetitiOn
Soil properties Decomposition
Equipment Nutrient cycles
Buildings N\ Transport
Materials Energy flows

Agroecosystem Performance
Productivity, Stability, Sustainability,
Equity, Autonomy
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PNA

= AEZ central to project-wide integration for a USDA NIFA, AFRI,
CAP entitled “Regional Approaches to Climate Change for
Pacific Northwest Agriculture” (REACCH)

@  AEZ: REACCH overview

APPROACH TO CLIMATE
CHANGE IN PNW
AGRICULTURE CAP

Participatory Processes:

SOCIO-ECONOMIC Stakeholders, sclentists, SOCIO-ECONOMIC

AND BIOTIC policymakers, students, citizens AND BIOTIC
DRIVERS DRIVERS

INFORMATION

INFORMATION

Geospatial
Transdisciplinary
Framework

Economics
Blology
Soclology
Cropplng systems
Modeling £
Experimental studles £
Monitoring networks £
Cyberinfrastructure

ERSS 1s0C LGHG
.| “sustainability
M productivity




- REACCH
Nhgi‘ o i ACC Go3

PNA

= Provide baseline information on current AEZs and
the capacity to evaluate shifts in AEZ boundaries
over time

Agroecological Zones

Legend
® Research Sites
:] Counties
1990 AEZ 2050
l:] Unclassified

:I Zone 1, Annual Crop: Wet-Cold

- Zone 2, Annual Crop: Wet-Cool

D Zone 3, Annual Crop: Fallow-Transition
:] Zone 4, Annual Crop: Dry

D Zone 5, Grain-Fallow

- Zone 6, Irrigation

- New Zone: Warmer-Wetter
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REACCH

i~~~ Agroecological Zones (AEZS)

PNA

m Unigue zones with specific ranges of land use
constraints and potentials

Defined by integrating multiple layers of
biophysical (e.g. climate, soil, terrain) and socio-
economic data (FAO, 1996)

Climate and soil/terrain constraints
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REASCH Defining AEZs

PACIFIC NORTHWEST AGRICULTURE

77  Mean Annual Precipitation Mean Annual Temperature
\

W\ Within the REACCH Study Area \ Within the REACCH Study Area

(Moscow

Kambitsch Farm|

Legend
7 5|° '°I° '5|° Kilometers o pocearch Sites Precipitation ° 50 100 150 Kilometers ¥
. . L | 1 | Legend
—— Rivers mm (in)
® Research Sites Temperature (°C)
[_JMLRA B <310 (12) Rivess ) mEms
[ 311-360 (12-14) [ JMLRA s o
I:l 361- 410 (14 - 16) Temperature data from annual normals, | B D 10
2 1971-2000. Data courtesy of PRISM Climate Group,
411- 460 (16 - 18) Oregon State Uni pylpri eduy, s Bl
created 4 November, 2011.
I 461-560 (18-22) /7 e
Precipitation data from mean annual precipitation,
19712000, Data courtesy of PRISM Climate Group, - 561-660 (22-26)
Oregon State Universil i edy,

created 4 November, 2011, Il > 660 (26)



W AiFalfa

[ tipples

[ Apricots

W Asparagus

I Background

I Barley

[ lusberries

[]cabbage

B Camelina

I Caneberries

I Canola

M Carrots

[ Cherries

[ christmas Trees

I Cloverjwidflowers

W corn

I Cueumbers

M Obl Crop OatsiCarn

I bl Crop Winker Wht/Corn
M Cry Beans

M Fallow1dle Cropland

[ Flaxseed

I Grapes

[ Grass/Pasture/Non-isg
I Greens n
M Herbs

[Hops

[CLentis

I Lettuce

I Misc, Vegs. Fruks

[Cmustard

Il Nectarines

[EINLCD - Barren

I 1uLCD - Deciduous Forest

I NLED - Developed)High Intensity
M NLCD - Developed/Low Intensity
I NLCD - DevvelopedMedium Tntensity
I NLCD - Developed/Open Space
[CINLCD - Evergreen Forest
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[ LCD - Herbaceous Wetlands

I NLCD - Mixed Forest

[EINLED - Cpen Water
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I NLCD - Shrubland

I ULCD - Woody Wetlands
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M Other Crops
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W Pears
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M Rape Seed y,
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I Sefflower

M 5e2dfs0d Grass
M Sorghum

M sovbeans
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[ Sugarbests
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[ Tomatoes

[ Triticale
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[ wetlands
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SN 5 AEZ: Our current approach

= Assumes that agricultural systems and land uses
have emerged as a consequence of biophysical
and socioeconomic drivers

= AEZs can be derived from the geographic
distribution of major agricultural systems in the
Inland Pacific Northwest

Dryland annual —
Dryland wheat-fallow Cropplng wheat based : '




@ reacch-pna Cropping Systems: Mitigation
I and Adaptation Strategies

Conventional System Location of expt Alternative Management Strategies and Research Variables
stations and farmer
field si ;
bkl Tillage N Crop Intensity RecycledCand
Management N
2 w. wheat-s. wheat-s. legume; ~ Moscow/Pullman  directseed® site-specificN®  perennials®, hiosolids"
chisel plow; field scale NH, winter crops®,

oilseeds/legumes®

Zones 1 and 2
others (1,67 M Acres)

oilseeds 16%

1%

legumes
14%

wheat _
59% Palouse Conservation

fallow Field Station

10%



REACCH - PNA

¥

Conventional System Location of expt

stations and farmer

field sites

Cropping Systems: Mitigation
and Adaptation Strategies

Alternative Management Strategies and Research Variables

3 w. wheat-s. cereal-tilled Pendleton
fallow; field scale NH;,
deep soil
others
oilseeds Zone 3

(0.58 M Acres)

Tillage N Crop Intensity Recycled Cand
Management N

directseed® NUE perennials®, animal manure®
assessment®  fallow
replacement,
oilseeds°

Residue Management
1931

Wheat Pea Rotation

1963

Long-Term Experiments
at Pendleton Agricultural Research Center

Tillage Fertility
1940




@ reacch-pna Cropping Systems: Mitigation
I and Adaptation Strategies

Conventional System Location of expt Alternative Management Strategies and Research Variables
stations and farmer

field sites Tillage N Crop Intensity Recycled Cand
Management N

w. wheat-s. cereal-till fallow; Davenport, chemical site-specific NN perennials; flex hiosolics"
field scale NH,; shallow soil ~ St.John, Okanogan  fallow-direct annual cropping®
seed® / oilseed/legume®

others Zone 4
5%, (0.86 M Acres)




@ reacch-pna Cropping Systems: Mitigation
I and Adaptation Strategies

Conventional System Location of expt Alternative Management Strategies and Research Variables
stations and farmer

field sites Tillage N Crop Intensity Recycled Cand
Management N

w. wheat-fallow; Lind/Moro undercutter- NUE perennials; ww-s. hiosolids®
field scale NH; Douglas fallow® assessment®  oilseed-fallow

oilseeds_ others  Zones 5
(2.66 M Acres)




@ reacch-pna Cropping Systems: Mitigation

-J and Adaptation Strategies

Conventional System Location of expt Alternative Management Strategies and Research Variables

stations and farmer

ke Tillage N Crop Intensity Recycled Cand
Management N
6 irrigated tilled corn-w. wheat- Othello directseed”  Ncatchcrops®  perennials; winter  biosolids"
bean; field scale UAN cover crops®
Zone 6
(1.24 M Acres)
others wheat
40% 21%
: fallow
oilseeds .
0% -
corn legumes

1% 6%



Zone 6
(1.24 M Most(l)y Iirigated Acres) I N l an d P NW A EZ Cro p

others

20% Wheat Distributions

oilseeds others

0% 8% Zones 4 and 5 (3.52 M Acres)

fallow
16%

legumes
oilse egumes 1%

0% 6%

fallow
39%

Zone 3 (0.58 M Acres)

oilseeds others

5%

Oig‘;rs Zones 1 and 2 (1.67 M Acres)

oilseeds

1%
legumes
14% fallow

10%



ST Defining Dynamic AEZs

= Develop methodology to define major AEZs for the
REACCH study area based on annual NASS
cropland data layer

2010 Cropland Data Layer

Legend

Major AEZs to
e ResearchSites [ Douglas et al., 1992 Agroclimatic Zones -
— Rivers Zone  Description f I n U
Selected 1 Annual Crop - Wet - Cold .

Crop/Land Cover Annual Crop - Wet - Cool
Annual Crop - Fallow Transition
B Barley

; Annual Crop - Dry
[ Spring Wheat Grain - Fallow u

I Winter Wheat Irrigated

S 2. Annual

[ Fallow/Idle Cropland

own s~ W N

[ Shrubland

e Crop-Fallow
Transition

. Grain-Fallow

. Irrigated

WA
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Defining Dynamic AEZs
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Defining Dynamic AEZs

2000000 -

--0-10% fallow proportion (Annual Crop)
#11-40% fallow proportion (Transition)

+41-100% fallow proportion (Grain-Fallow)

2 4 8 12 16 20 24
Window size (km)
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PNA

g 2007 Agroecological Zones T 2009 Agroecological Zones
g ﬁ for the REACCH Study Area L for the REACCH Study Area

SEEg

Bk Kambitsch Farm
N Sk

J

Legend

e Research Sites AEZ ° Legend
[ Douglas et al., 1992 Agroclimatic Zones [Jiill Annual Crop e Research Sites AEZ
—— Rivers [] Annual Crop - Fallow Transition [] Douglas et al., 1992 Agroclimatic Zones [Jjiili] Annual Crop
I Grain - Fallow —— Rivers [_] Annual Crop - Fallow Transition
Nations AgeutralStastes Serie, USOA. B irrigated I Grain - Fallow

ita based on the 2009 Cropland Data Layer, o
tional Agricutural Statistics Service, USDA I Irrigated
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WS Defining Dynamic AEZs

Winter Spring Grain
Fallow wheat cereal legume Alfalfa Potato Other

AEZ oo 0 e

Annual
Crop 3 39 20 21 5

Crop-Fallow

0
Transition 27 39 20 3 4 0 5

0

8

Grain-

Fallow 48 45 3 0 1
Irrigated 9 16 5 4 16



o Comparing AEZs

Dvnamic AEZ

Crop -
Annual Fallow Grain -
Crop Transition Fallow Irrigated

Douglas et al. (1992) AEZ oo e
Annual Crop 67/ 29 4 1
Annual Crop-Fallow Transition 26 65 9 0
Grain-Fallow 2 20 59 18

Irrigated 0 1 20 /8



@8 Dynamic AEZs

PNA

= Defining AEZs from annual cropland data
layer enables:

> Establishment of AEZ baseline

¥ 2007 Agroecological Zones
for the REACCH Study Area

100 150 Kilometers }N\

Legend
e Research Sites AEZ
[] Douglas et al., 1992 Agroclimatic Zones [Jiil] Annual Crop
—— Rivers [] Annual Crop - Fallow Transition
[l Grain - Fallow

National Agricutural Statistics Service, USDA I Irrigated

Data based on the 2007 Cropland Data Layer,



Establishment of AEZ basesline

2009-2007

2007 4,232,794 ha
3,843,148 ha

11627, 0%

® Winter
Wheat
M Spring
Wheat
W Barley

1144784,
30%

M Lentils

M Peas

W Garbanzos

Canola
188395, 5% 388558,
73485, 2% 10% Fallow
2011-2007

4,449,385 ha |,



el REACCH Linking of climate mitigation and
88 | adaptation strategies to AEZs

g 2009 Agroecological Zones
B for the REACCH Study Area

Establishing Alternative Production
System Trials Across the Region
(Pan et al.)

Trials designed to examine adaptation and
mitigation potential suitable for a specific
production zone

Wilke Farm

Cook Agronomy Farm

Palouse Conservation Field Station
Hennings Farm (Ritzville)

Jariva Farm (Ritzville)

Kambitsch Farm

Prosser Station

Pendleton Station

Legend

e Research Sites AEZ
Tro utman Fa rm [] pouglas et al., 1992 Agroclimatic Zones [Jjilj Annual Crop
. —— Rivers [] Annual Crop - Fallow Transition
Boyd Family Farms I G- Faloy

Data based on the 2009 Cropland Data Layer,

MOTO Station National Agricutural Statistks Service, USDA I Irrigated



=3 REACCH Linking of climate mitigation and
I!! adaptation strategies to AEZs

Establishing Alternative Production System Trials Across
the Region (Pan et al.) — Different variables examined

Wilke Farm

Cook Agronomy Farm
Palouse Conservation
Hennings Farm
Troutman Farm
Jariva Farm (Ritzville)
Kambitsch Farm
Prosser Station
Pendleton Station
Boyd Family Farms
Moro Station

Site specific N management

Crop intensification/diversification
Residue management

Crop rotation

Rotational N cycling and management
Tillage

N fertility, recycled C, N byproducts

|
e
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REACCH Biotic Monitoring Sites

Monitoring sites 2011 i
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e Dynamic AEZs
= Defining AEZs from annual cropland data
layer enables:

»Linking of climate mitigation and adaptation
strategies to relevant AEZs

»Key Iin development of education and outreach
materials



Future Directions
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Low Disturbance, Site and Time Specific,
Diverse, Renewing, Efficient, Learners
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PNA

= Defining AEZs from annual cropland data
layer enables:

»Capacity to evaluate shifts in AEZ boundaries
over time

Agroecological Zones

Legend
® Research Sites

D Counties
1990 AEZ 2050
E Unclassified

I:] Zone 1, Annual Crop: Wet-Cold
- Zone 2, Annual Crop: Wet-Cool

I:I Zone 3, Annual Crop: Fallow-Transition
I:] Zone 4, Annual Crop: Dry
D Zone 5, Grain-Fallow
- Zone 6, Irrigation

- New Zone: Warmer-Wetter
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REACCH -
RSN i e Dy Namic A EZS

»Capacity to evaluate shifts in AEZ boundaries
over time

YIELD_AWG
I 0.00000 - 272, 76655
[ 272, 76656 - 545.53311
[ 545,53312 - 518,29966
B 518, 29967 - 1091.06621
[ 109106622 - 1363.83276
[ 1363, 83277 - 163659932
[ 1636.59933 - 1909.36557
[ 1909, 36585 - 2182,13242
[T2182,13243 - 2454.09897
[[]2454.59895 - 2727 66553
[12727.66554 - 3000.43208
[13000.43209 - 3273.19863
[13273.19864 - 3545.96518
1354596519 - 3618.73174
1351873175 - 4091.49529
[ 4091, 49830 - 4364, 26454
[ 4364, 26485 - 4637.03140
I 4657.05141 - 4909, 79795
I 4909, 79796 - 5162,56450
515256451 - 5455.33105
[ 5455, 33106 - 572309761
i 5725.09762 - 6000.86416
I 5000,56417 - 627363071
M 6273,63072 - 6546,39726
Bl 6546, 39727 - 6519.16382
B 6519, 16383 - 7091,93057
[ 709193035 - 7364.69692
I 7364, 60693 - T637. 46347
Bl 755746345 - 7910.23003
I 7910,25004 - 5182,99658

»CropSyst simulation of grain yield in
wheat-fallow systems
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Dynamic AEZs

= Defining AEZs from annual cropland data
layer enables:

»Assessment and integration of biophysical and
socioeconomic data to pursue a
transdisciplinary examination of climate-driven
AEZ futures
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| *m M Generation
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LET'S HAVE ONE MORE
AND THEN WE'LL 60 #




Foodweb Ethics




