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Goal and Objectives

Overarching Goal: To improve the understanding of regional and decadal-
scale C:N:H,O interactions in context of global change to

1. better understand the role that resource and environmental management
actions have in impacting earth system dynamics, and
2. inform decision makers involved in natural and agricultural resource
management.
Specific Objectives:

1. Air to Land Linkage: To investigate the role that atmospheric processes
play in land surface C:N:H,O cycles.

2. Coupled Air/Land: To explore how ecosystem changes in the PNW affect
land/atmosphere interactions.

3. Coupled Air/Land/Human: To examine how potential policy changes
might affect the interactions between C:N:H,O cycles and regional-scale
climate.

4.  Communication: To explore how to best communicate the model results
to resource managers and policy makers.
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Offline Work

Full irrigation
demand

|. Coupled
simulation of 3
hydrologic cycl X
and crop gr: :
all irriggrfion O
requirgfiients met i ol II. Rinoff, baseflow, and

returi flow routed through
network; reservc;,
ulation accounts fo,
irrigation diversions

2

IV. Iteration of
coupled simulation L . .

to accountfor lll. Irrigation d‘lvgrspns
reduced irrigation in = @@ . comparedto irrigation

7

water availability;

dry years .
g4 curtailment in dry rs

V. The entire biophysical modeling frame system interacts with the economic
simulate long term and short term producer response.

Water availabiD

Compare demand

against water
availability and in
tream flow target

Compare excess
demands against
demands from
interruptible grid
cells

Cﬁlculate deWcﬁ:"BD
crop

CTerate to account fo>
deficit irrigation



Adaptations to ColSim

o Agricultural withdrawals are explicit

o Water right interruptions estimated by
comparing demands compared against
instream flow targets




Biophysical Model and Economics

Examples of information the economics
model informs the biophysical model

o Changes to crop mix
o Planting decisions

0 Producer decisions under water shortages
(deficit irrigations/fallowing)

o Irrigation technology changes



Biophysical Model and Economics
Two Pronged Integration Approach

‘ Biophysical Model ‘

General Equilibrium Model Agent based Model
~Rich representation of > Good at capturing spatial
substitution, dynamics, and heterogeneity as well as
decision making under uncertainty spatial linkages

(stochastics).
_ - Disaggregated over space
—>Good at capturing welfare effects and time (gridcell level)

as well as inter industry linkages

_ - Economic decision making
~ Highly aggregated over space processes are simplified
and time

Level of aggregation over space and time




Global Nutient Export from
Water(S)heds (Global NEWS)

O River basin scale sub models that estimate
natural and anthropogenic sources of and

predict export of nutrients into the coast
(DIN, DIP, DOC, DON, DOP, TSS, POC, PN, PP and DSi)

o For BioEarth, the focus is on the DIN sub
model




NEWS

o Downscale NEWS DIN
to a sub basin scale in
the CRB, integrate a
wetland component

O Investigate sensitivity
of river DIN export to
inter-annual climate
variability , land use
changes, changes in
nitrogen inputs,
wetland extent
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Vision for the fully integrated

VEersion <of Land, Aquatic and Economics components)

O Includes

= Online routing and simple reservoir
o How about bias correcting routed flows?
= Feedback of water deficit on irrigation water
rights curtailment

= Economic decision look up table




Vision for offline work

0 Includes
= Offline reservoir model
= Economics
= Nutrient export




Avenues of Collaboration

0 Unique contributions via BioEarth
= VIC-CropSyst
= Land cover
= Linkages to economics
= Nutrient export
= Reservoirs?




Questions/Discussion




