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Economic
sustainabillity
Investigations
require poplar yield
estimates.

ioenergy Crop Adoption
3 PG-Poplar Plant Model (BCAM)
Growth Model

Life Cycle Analysis

—spatial Bioenergy System
Model (GBSM)

Economic Activity
(IMPLAN software)

ASPEN Techno- Feedstock & fuel
Economic Model alys logistics cost model
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Poplar Growth Model
Physiological Processes Predicting Growth (3-PG)
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Poplar Yields
M Available Soil Water |l Required Imigation ] Canopy Monthly Transpir... — 1/2
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Select Location

Select Location
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3PG Web App - Inputs

parameters for
location.
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\ Tree Plantation Soil Weather Constants Manage Setup
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\ Averages | Actual &, Upload
Select location to set the average weather data
‘llrn
o
monthgtmin tmax tdmean ppt rad daylight
Map 4
click map to select location -5.48 4.68 -5.01 45.34 6.77133157 9.44376182
2 -5.59 5.74 -4.94 35.3 10.6699526 10.4583492
G -3.6 8.6 -3.68 34.04 16.7616894 11.7975950
& -1.82 11.35 -2.62 34.36 20.6496894 13.1871032
s 2.02 17 -0.3 44.31 23.6737789 14.3301172
SetS Weather and SO|I & 4.55 22.24 0.83 22,57 27.5617789 14.8926963
T 8.31 28.71 217 8.5 28.0153789 14.5715694
4 6.38 28.3 0.96 5.T 24.8184 13.5125770
3 3.74 24.14 -0.8 8.64 19.6885789 12.1721868

Inputs

1.5

lantation

@ Location

Soil Weather Constants Manage

cify growth parameters specific to the species of tree.

diation Extinction Coefficient.

Setup

Default Tree ~

KG - Determines the response of the canopy conductance to the vapor pressure deficit.

alpha - canopy quantum efficiency.

Edit default tree parameters




Select Location

3PG Web App - Setting Location
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3PG Web App - Model Runs

Charts + Add Basic | Interactive

Inputs @ Location

Tree Plantation Soil W Constants Manage Setup

Averages | Actual

Select location to set the average weather data

month tmin tmax tdmean ppt

£ 413 12.96 4.93 106.93

z 5.41 15.57 5.64 102.14

3 6.78 19.65 6.24 52.76

4 8.1 22.46 6.61 29.47

> 11.33 27.44 9.06 22.52

G 13.56 31.42 10.59 3.83

B 14.62 34.38 12.08 0.18

8 14.19 34.03 11.56 1.34

2 13.14 31.82 9.76 2.62

10 g 25.84 6.92 22.97

& 6.52 18.19 6.28 49.25

e 3.88 13 4.5 102.7
Weather

M Min Temperature [l Max Temperature [l Dew Point
45

Radiation (MJ/day); Temperature
(“C); Dew Point (*C}; Dayfight (h}

rad

6.1840926754

9.575556000C

16.47322281%

21.740108468

25.258268482

28.441792601

28.16031830C

25.03570317¢8

20.393404917

14.574858312

8.8032305427

6.4661356281

1z p

X Upload

daylight

9.657727241¢8

10.58463954¢

11.81398105€

13.08033393¢8

14.136204718

14.64821338€

14.35623359€

13.388724327

12.158249858

10.886029243

9.818501472¢8

9.334729194€

450

Precipitation {mm)

-150

WF - Leaf Biomass [Mg/fha]

WR - Root Biomass [Mg/ha]

WS - Stem Biomass [Mg/ha]
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n \WF

WF - Leaf Blomass [Mg/ha]

xWH

Wi - Roof Blamass (Mg/ha)

WS

W5 - Sream Biomass [Mg/ha)
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3PG Web App - Chart Results
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Select variable(s) to chart

Select Al | Unselect Al

VPD - Mean Vapor Presswe Deficit XPA]
the differenca (deficl] batwesn the
amount of molsture in the air and how
much moistue the air can hold when if is
saturatad fri)

T - Temperature Modfier unitieas)
A emvirommeantal fector growth modifier fnd

PAR - Montry Protosyntheticaty Actve
Radiation mols / m#2 manth]

Dasignatas the spactral range (wave band)
of sclar mdlation from 400 fo 700
nanomeatars that photogynthetic orgamniams
are able to wes in the process of
photogynthasiz fnj

function (date_rad, molPAR_MJY
var malPAR_MJ = typaof molPAR_M.
molPAR_MJ © mAPGEFunc,
ratumn date_rad * mIPGFUNc.constan

Intcptn - Canopy Rantal intercegtion
Precipitation that doss mot reach the sol,
but is Inztead intercapted by the leaves
and branches of plants and the forest
floor. Tnf)

function (cur_LAL cif

retum Math.maxic.mn,c.mn + fg.mx -

}

Cumilrrig - Cumuiatve Requred
Irigation mm/mon]

TVPD - Vapor Presswre Defict Modfier
unitiess]
A ermvirommantal factor growth modifler find)

fFrost - Frost Modfer unitiess]
Member of froet days growth modifier frd)

xPP - Maximum Potential Primary

Production [Metric Tons Dry Matten’ha)
T

ASW - Avaiabie Soi Water jmm)
e

Irrig - Required krigation mm/mon]
fri

LAl - Leaf Area Indax im2 / m2]
The ona-sided green leaf area per unft
grownd surface area

Transp - Canopy Monthiy Transpration
mm.mon]

Water movement through a plant and its
evapovation from asrial parts fnd

fAge - Stand age junitiess]
A emdronmertal factor growth modifier

2 pR

Along with a Physiclogial paramater,
specifies the amount of mew growth
allocatad to the root system, and the
Turmower rate. fn)




3PG Web App - Comparisons

Cha]'ts + Add ;' Basic | Interactive
ﬂ pUtS @ Location

Legand
. manage.irrigFrac=0 - manage.irrigFrac=0.5
Tree Plantation Soll Waeather Constants Setup

9 manage.irrigFrac=1

op Management Parameters

IrrigFrac - imigation frection: 1 = fully imigated, 0 =
and 1 ane scceptable

: Il“ﬁ
| 0051 — |
24
= =
fertility - ol fertiity =
g 18
DatePlanted - Date the crop was planted E [
g 12 £ '
DateCopplced - Date of the first coppice E [
3 i
& [+
Coppilcelnterval - How after the crop s coppiced after the first coppice gl
0 _-ﬂ._.
DateFinalHarvest - Date when the crop ks completely harvested aee b pe bt pte e e .;_.,‘H VR LR 7 S B T (i A q_':l a5 e
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3PG Web App - Export

RaW Output [ Export GSV

@ -

& Export GSV to Google Drive

Creating WS.csv...

Month Date manage.irrigFrac=1 manage.irrigFrac=0.5
1 2013-12 0 0 1]
2 2014-01 0.0028148805356909474 0.00268148605356909474 0.0028148805356909474 3PG Model Results (204-04-02 23:00:18)
3 2014-02 0.005577481349571272 0.005577481348571272 0.005577481349571272
4 2014-03 0.010223874103533671 0.010223974103533671 0.010223874103533671
i= WS.csv ©
- B 3PG Model Results (2014-04-02 ... = i@ = o -
T month
My Drive » 3PG Model Results (2014-04-02 23:00:18)
Al B C’ D E \ TITLE OWNER LAST MODIFIED

1 month date manage.irr manage.irr manage.irr |\ WS.csv me 4:00 pm me

2 1 201312 0.14348 0.14348 0.14348 WRsv o 400 pm me

3 2 201401 01448874 01448874 0.1448874 - = T T

4 3 2014-02  0.1462708 01462708 0.1462708 .

B config.ixt me 4:00 pm me
5 4 2014-03  0.1485084 0.1485084 0.1485984
B 5 on14.nd 0 1530ARTF 1 1RJGART (1 153GAAN

Export results to Google Spreadsheet, analyze or download as CSV or Excel.




Parameters affecting water use

‘ Incoming
Radiation
Canopy l l

Cover t“ g’

Leafy
Biomass

Dew point
Temperature

ﬁ H Boundary
t ’onductance
’ Canopy

Conductance

Planting
Density
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Variation of Transpiration Parameters
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Poplar Growth Model - Future Work

e User Interface
m Better Access to Scenarios
m More variation in Examples
e \Variables
m Organize / Simplify
m Better Documentation
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Future Work

LAI
: Intc—ptn Cumlrrig
fVPD CanCond |
VPD
fSW PhysMod Transp ASW
fAge \ S
pR i
fNutr \
NPP WF
fFrost
PAR P xPP litterfall WR w
I
T WS
StandAge
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Poplar Growth Model - Results

% Allinputs and outputs available to researchers to visualize and download
% Tool allows researchers to rerun models at specific points with new

Climate Chart Poplar Yields
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