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Why was ALU Developed?

e Agriculture and Land Use Greenhouse Gas
Inventory Software (ALU) provides advanced

-f%':ﬁlfgﬂﬁié‘iﬁore guidance

to the compiler through
the process of the A
inventory analysis for
LULUCEF and Agriculture
sectors than spreadsheets
tools

- Provide data management
capabilities and facilitate
institutional memory with
documentation

. Provide utilities that
encourage good practice!

@l
=T Agriculture and Land Use National
=4 Greenhouse Gas Inventory




Basis for Good Practice

e Documented

e Assessed for Uncertainties
* Subject to QA/QC

e Efficient use of resources

¢ Uncertainties reduced over
time

* Transparent
* Consistent

* Complete

* Comparable
* Accurate

e Credible
e Reliable
e Useful




Source Categories in ALU
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Data Management in ALU
Agriculture and LULUCEF require considerable data

Relational database structure
o Efficient storage of data

Relate activity data directly to calculations

Assign emission factors automatically



Advancing to Tier 2

e Tier 1 is acceptable for reporting but default
emission factors can lead to significant biases

e It is good practice to apply Tier 2 or 3 for key
sources

e Why? Provides more accurate emission estimates

e ALU facilitates application of Tier 2 methods from
activity data compilation to assignment of emission
factors



Complete Representation of Land

e It is good practice to classify the entire national land
base into managed/unmanaged land and the IPCC
land use categories

e Why? Allows for a full accounting of all emissions from
managed land

e Comparability among national inventories

o ALU facilitates use of remote sensing-based
products to achieve a complete representation of
managed land base across the time series



Documentation/Archiving

It is good practice to be transparent and document
methods for reporting purposes

e Why? So that other parties understand how the estimates
were derived

Also, institutional memory requires documentation
and archiving

ALU provides utilities to facilitate documentation
* Note boxes for documentation provided in software

ALU makes archiving easier for the compiler
e Back-up utilities provided



Consistency In Time Series

e It is good practice to have a consistent application of
methods across the inventory time series

e Why? Because evaluating trends in emissions is a goal of
an inventory so that it is possible to determine if
emissions are increasing or decreasing

o ALU facilitates recalculation and consistent
application of methods across a time series

e Easily re-assign emission factors to previous years’ data
when factors are developed

e Updating past activity data is possible when new
information becomes available



Quality Assurance/Quality Control

e It is good practice to conduct QA/QC

e Why? Reviewing the data as a QA/QC measure
uncovers errors by the compiler

® Also can allow input of third parties who may have
knowledge of other data relevant for the inventory

e ALU provides a utility that facilitates QA/QC

e Interface displays data which can be validated as
QA/QC is completed

e Export QA/QC data for ease of distribution for review



Estimate Uncertainty

Inventories following good practice “contain neither over- nor
under-estimates so far as can be judged, and which

uncertainties are reduced as far as is practicable” (IPCC GPG
2000).

Difficult to evaluate if uncertainty is not estimated

ALU encourages the compilation of uncertainty
data with the activity data collection and
development Tier 2 emission factors



Reporting

One of the main objectives of a national GHG
inventory is to report emissions to the UNFCCC

Reporting is generally done in spreadsheets

Maps can be useful for illustrating variation in
emissions across a country

ALU provide emission reports that conform to the
typical non-Annex I party reporting standards (i.e.,

UNFCCC software spreadsheet)

ALU facilitates the development of emission maps
to the extent that activity data and/or emission
factors vary spatially
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AL ALU Tool (Version 3.1.1.3)

File Help  Mitigation

Agriculture and Land Use National

Colorado

Greenhouse Gas Inventory Software
Module |: Specify Activity Data

i Moc.lll.le I. ﬁ Primary Data Specification
ACthlty data E @ Land Use and Management

> entry ]
reate Mew /
Change Database

Awailable Sessions by Source Category:
Source Category:

Select A Source Category
Subsource Category:

Livestock
M Fertilizer
Liming
1 Sewage Sludge Amendments

‘ QASGC Primary Data ‘

Reset

Secondary Data Specification

1 Crop Residue Management

1 Livestock Management

1 Rice Management

" Grassland/Savanna Buming

@ Biomass Carbon Loss
Peatland Buming

‘ QAMIC Secondary Data

Select A Source Cateoony Above

' Module II:
Assign
Emission
Factors

ission/Stock
ﬁ

de
02 GHG

~ Module III:

- Complete
Emission
Calculations

| @ Biomass C Stocks

| Go To Next Data Entry | ) Soil C Stocks

Select

Data Management Lkilities
‘ Session & File ‘

Quit Application Session Status

Management

QAT Emission/Stock
Change Factors

Module lll: Inventory Calculations
QAQC

1 Enteric Methane

1 Manure Methane

1 Manure Nitrous Codde

) Biomass Buming Non-Ci02 GHG
1 Soil Nitrous Chdde

! Rice Methane

@ Biomass C Stocks

Soil C Stocks

Seled

ssions Reports

a0

{€J) UNFcCC




Text File
(Import into ALU)

1102,TRMM,HAC,FL,35117.19922
e : 1103, TRMM,HAC,GL,65306
7 : _' 1104,TRMM,HAC,GL,9724.410156
. 1105,TRMM,HAC,OL,215.460006
‘/ “_,,f 1106,TRMM,HAC,SM,373.23001
/ " Climate 1107,TRMM,HAC,CL,4032.090087
1109,TRMM,HAC, WL,7.559999
1110,TRMM,HAC,FL,0.449999
1,TRMM,HAC,WL,2316.23999
202, TMSD,HAC,FL,106793
1203,TMSD,HAC,GL,721293
Xport 1204,TMSD,HAC,GL,292541

(Geographic Information 1205,TMSD,HAC,OL,20048.59961
1206,TMSD,HAC,SM,4145.759765
System) 1207, TMSD,HAC,CL,229119

1209,TMSD,HAC,WL,3208.050048
1210,TMSD,HAC,FL,31221.69922

1211,TMSD,HAC,WL,41818.60156
3102,TRMM,VOL,FL,51673.30078
3103,TRMM,VOL,GL,20436.19922
3104,TRMM,VOL,GL,3905.370117



AL ALU Tool (Version 3.1.1.3)
File Help  Mitigation

Agriculture and Land Use National
Greenhouse Gas Inventory Software

Colorado
Late

Module |: Specify Activity Data
Primary Data Specification Secondary Data Specification

AddThange @ Land Use and Managemert . E’DP Heid:llﬂ Management
User F) Divestock ! Livestock Management
| Rice Management
1 N Fertilizer
o _) Grassland/Savanna Buming
o Delshase -/ Liming @ Biomass Carbon Loss

Sewage Sludge Amendments Peatland Buming

Module I, Primary Data: =

AQC Primary Data ‘ ‘ GAMC Secondary Data

Enter activity data on land

¢ ll: Specify Emission/Stock Module ll: Inventory Calculations

use change and management :"~= ITE

teric Methane
Select a Source & Subsource above to display Sessions. Manure Methane
Manure Mitrous Crxide
Biomass Buming Non-CO2 GHG
Sail Mitrous Chide

Rice Methane

2 Biomass C Stocks
| Go To Next Data Entry | ") Soil C Stocks

Data Management LRilities

Guit Application Session Status ‘ ?ﬂession & Fil= GAMC Emission/Stock
anagement Change Factors

Erteric Methane

Manure Methane

Manure Nitrous Crxide

Biomass Buming Non-CO2 GHG
Sail Mitrous Chide

Rice Methane

Biomass C Stocks

Soil C Stocks

Select
Emissions Reports

A | |(©) unrcce




@ ALU: Land Use Areas

Session

H @

Mawigation  Help

Session: example

Year: 2005

Select & Climate/Soil Combination:

Climate and Soil

Climate/5oil: Tru:upu:al W

Area: 2250000 [

Select Land Use Categaory

Land Usze Categories:

Cropland Converted to Forest Land [ CF |
Cropland Converted to Graszland [ CG ]
Cropland Converted to Other Lands [C0 ]
Cropland Converted to Settlements [ C5 ]
Cropland Converted to Wetlands [ Cw' ]
Cropland Remaining Cropland [ CC ]

Forest Land Converted to Cropland [ FC )
Farest Land Converted ta Grazsland [FG ]
Faorest Land Converted to Other Lands [ FO )
Forest Land Conwverted to Settlements [F5 ]
Forest Land Converted to wWetlands [ Fiaf ]
Faorest Land Remaining Forest Land [ FF ]
Grazzland Corwverted to Cropland [ GC )
Grazzland Corveerted to Faorest Land [ GF ]
Graszland Converted to Other Lands [ GO |
Grazzland Corverted to Settlerments [GS ]
Grazzland Corvverted o wWetlands [ GW )
Grazzland Remaining Grazsland [ GG ]
Other Landz Converted to Cropland [0OC ]
Other Lands Converted to Forest Land [ OF |

-

Form Flag: Complete

Approach 2/3 Activity

Enter Area for Land Use Categories:

Arga [ha) Percent [%]
BE2500 2A
1687500 7a

Land ze Categary
Faorest Land Converted ta Cropland

Forest Lan raining Forest Land

Add Land Usze
Categaory

E Deforestation Area

Total Area [ha, %)
| |Ipdate Area
Status: |+ | Walidate from Percent

l Back

2250000 100 %

H Cantinue I




@‘ ALU: Land Use Uncertainty Data
H @

Session: example

Year: 2005
. ,

1 A ClimateSoil Combination:

Climate/Soil: | Tropical Wet // Low Activity Clay Mineral [Status:+] -
Enter Uncertainty Data

Land Use Category

Forest Land Converted to Cropland
Forest Land Remaining Forest Land

Enter Uncertainty

Status: | + m
Form Flag: Complete




Honddras

Deforestation
Timber Harvest
Fuelwood Gathering

Shifting Cultivation
| Fires
Other Disturbance

nsity

yement




AL ALU Tool (Version 3.1.1.3)

File Help  Mitigation

Agriculture and Land Use National

Greenhouse Gas Inventory Software

Colorado
State

Module |: Specify Activity Data

Add / Change
Lser
Create New /
Change Database

Awailable Sessions by Source Category:
Source Category:

Select A Source Category

Subsource Category:

Select A Source Category Above

Curmrent Sessions:

Sessions

Select a Source & Subsource above to display Sessions.

| Go To Next Data Entry |

Data Management LRilities

i@ Land Use and Management

Primary Data Specification Secondary Data Specification
(") Crop Residue Management
(") Livestock Managemert

() Rice Management

) Livestock

1 N Fertilizer )
() Grassland/Savanna Buming

@ Biomass Carbon Loss
(") Peatland Buming

1 Liming
Sewage Sludge Amendments

_ (= Secondary Data for
Deforestation

1 Manure Methane

) Manure Mitrous Cxide

") Biomass Buming Mon-C02 GHG
~ Soil Nitrous Chide

") Rice Methane

@ Biomass C Stocks

" Soil C Stocks

~1 Manure Methane

1 Manure Mitrous Cxide

1 Biomass Buming Mon-CO2 GHG
" Soil Nitrous Chide

1 Rice Methane

@ Biomass C Stocks

" Soil C Stocks

Select

Guit Application Session Status ‘

Management

Session & File ‘

QAT Emigsion/Stock
Change Factors

Emissions Reports
‘ {€J UNFccC

av |




| 0

@ ALLlL Deforestation

Session  Mawigation  Help
H @
Session: example Add Notes

Year: 2005

Select Land Use Combination To Enter Previous Forests For:

Climate/5 oil: [Tru:upiu:al wiet/Law Activity Clay Mineral [Statuz: + ] v]
Land Use Category: [Fu:urest Land Canverted to Cropland [Statuz: + ] v]
Area: h62500 [ha]

Select the Previouz Forest Land Uze Subcateqories & Age Ranges To Add;
Select Forest Age Range

Forest Land Use Subcategories: Age Range Library:
Tropical Broadleal Evergreen

Mangroves [ Defaults - IPCC Tree Age - ]
Eucalyptus Plantation ) JBars

Pine Plantations » 2 uRars

Fnter Area Enter Area
Cleared in Cleared by

Inventorf YBarning

Enter Type and Age

° [ ] [ ) [ ]
Distribution of Previous =
Area Percent Area Cleared  Burned of
Cleared in Cleared in by Burning in Area
F Orest ge |Fventory |Fventary [rvenbony Cleared in
“v'ear [hal “ear [%] Year [ha) | Fiventony
Year [%]
Tropical Broadleaf Evergreen » 20 years 84375 15 Fea38 0
Tropical Broadleaf Everareen <= 20 years 196875 35 177188 90
Total Area [ha, %]: 281250 50 %
Remove Forest Subcategorny
|Ipdate Deforest |lpdate Burn
Status: |+ Yalidate ‘ Area from % ‘ Area from % ‘
Form Flag: Complete




@ ALL: Deforestation Uncertainty Data

o | @

Session: example Enter / View
Motes
Year: 2005

Select Land Use Combination To Enter Previous Forests For:
Climate/Soil -

ITropicaI Wet/Low Activity Clay Mineral [Status: +] v]
Land Use Category: IForest Land Converted to Cropland

[Status: +] v]

Erter Uncertainty Data

Area Cleared  Area Cleared  Area Cleared
Forest Landuse ’?ﬁiﬂiﬂed ’E'IEE'LD?;E'F"EEI ﬁreilﬁzarred by Bumingin by Buming by Buming
Subcategory Year th ;"r Ungert (%) U pl?t (o) Inventory Lower Upper
ear = B NS Yeartha)  Uncet (%)  Uncert (%)

Tropical Broadieaf Evergreen 196875 “ 25 177188 59 59
Tropical Broadleaf Evergreen 84375 21 21 7h938 b5 55

Enter Uncertainty

Form Flag: Complete

Cancel || Finish |




AL ALU Tool (Version 3.1.1.3)
File Help  Mitigation

Agriculture and Land Use National
Greenhouse Gas Inventory Software

Module |: Specify Activity Data

Primary Data Specification Secondary Data Specification

Add / Change
Lser
Create New /
Change Database

Awailable Sessions by Source Category:

i@ Land Use and Management
Livestock
N Fertilizer
Liming
Sewage Sludge Amendments

Crop Residue Management
Livestock Management
Rice Management
(Gragsland/Savanna Buming
Biomass Carbon Loss
Peatland Buming

s

QAAC Primary Data ‘

Module II: Enter stock
change factors for

‘ GAMC Secondary Data

wdule 1l: Specify Emission/Stock Module ll: Inventory Calculations
ange Factors QAQC

deforestation

L L T R T TR R~ T

| Go To Next Data Entry |

Data Management LRilities

Session & File
Management

Guit Application Session Status

Erteric Methane

Manure Methane

Manure Mitrous Crxide

Biomass Buming Non-CO2 GHG
Sail Mitrous Chide

Rice Methane

Biomass C Stocks

Soil C Stocks

QAT Emigsion/Stock
Change Factors

Erteric Methane

Manure Methane

Manure Nitrous Crxide

Biomass Buming Non-CO2 GHG
Sail Mitrous Chide

Rice Methane

Biomass C Stocks

Soil C Stocks

Select

Emissions Reports

A | |(©) unrcce




@ Module II Emission & Stock Factors

(7]

Session: example Source: Biomass C Stocks

Add Motes
Year: 2005 Subsource: Deforestation

Factars & Current File Azsignment & Status;

Factar Mame

File M arne Status
Fresvious Aboveground Biomazs Stock emample - previous stock, Complete
R oot Shoot B atio example - RS Complete
. Carbon Fraction Default - General [0.5] Complete
| Femaining Aboveground Biomass Stock example - remaining biomazs Complete

Fa Available Factor Files of :
biomass C from deforestatic Compiler has options to

assign new country-
Selected Factor: Carbon Fraction SpeCifiC Values
&vailable Factor Files:

JEECIE] FACon Fle Uprong

Status Wiew File Values
Cefault - Crop Residue [0.45]

Yiew Walues Azzigned to Activity Data S elect Ooti
Complete Append Miszing Factar Walues to File SIS
Default - General [0.5] Complete
best Incomplete
Create Mew
Factor File

Factar File Mame

Form Flag: Complete




{:[3 Create Mew Facter File — -— -:"|El'ﬂh
H | @
Flename: example I

Source: Biomass C Stocks
Factor: Previous Aboveground Biomass Stock (Bwp)

Subsource: Deforestation
Units: [tonnes dm/hal

Clim Soil LU PrevLUSub AgeRange Bwp Lower Uncert (%) Upper Uncert (%)
Tropical Wet Low Activity Clay ... | Forest Land Conv... | Tropical Broadleaf... | <= 20 years ] 30 30
Tropical Wet Low Activity Clay ... | Forest Land Conv... | Tropical Broadleaf... | > 20 years

/ / '

Enter Fa Enter Uncertainty

Abbreviation Legend: Documentation:
Clim = Climate IPCC Good Practice Guidance V| View/Enter Uncertainty
Soil = Soil
LU = land Use Category Uncertainty Validation:
PrewLU5ub = Previous Land Use Subcategony . -
AgeRange = Age Range Status: | + Walidate
Bwp = Previous Aboveground Biomass Stock l—l

Fill Muttiple Values:

Fill All Factor Cells e
@ Fill Selected Cells Factor Value to Fill: Status: ]

Fill Al Lower Uncert 0 | Fill Value

Fill Al Upper Uncert

Form Flag: Complete | Cancel || Finish




AL ALU Tool (Version 3.1.1.3)
File Help  Mitigation

;1I""-|'
.-§-I‘
__: .

L

Agriculture and Land Use National i<
Greenhouse Gas Inventory Software _ %"

Coloraddo
Siate

Module |: Specify Activity Data
Primary Data Specification Secondary Data Specification
Add / Change @ Land Use and Managemert _ Crop Residue Management
|zer R Ivestnk 1 Livestock Management
| Rice Management
1 N Fertilizer
o _) Grassland/Savanna Buming
Change Database - Liming 2 Biomass Carbon Loss

Sewage Sludge Amendments Peatland Buming

Available

sweec: Module III: Program calculates

Select A Sc

semr emissions and stock changes
Select A St Module 1lI- Inventory Calculations

aren s 1sing equations from IPCC QA/aC

I Enteric Methane
Select GL and GPG ) Manure Methane
) MENUME NIrUs Lae 1 Manure Mitrous Chide
) Biomass Buming Non-CO2 "1 Biomass Buming Non-CO2 GHG
1 Soil Mitrous Crdde 1 Soil Mitrous Crdde
! Rice Methane I Rice Methane

‘ GAMC Secondary Data

2 Biomass C Stocks 2 Biomass C Stocks

| Go To Next Data Entry | ) Sol € Stocks Sol C Stockes

Data Management LRilities SEIEd

Guit Application Session Status ‘ Session & File ‘ GAMC Emission/Stock

‘ ssions Reports

MJ) (€) unFece

Management Change Factors




A ALL: Module I Equation Caleulations - W a

EI

Session: example E Enter / View
Year: 2005 ___

Select an Equation to See Results:
Total Biomass C Stock Change

Equation:

Biomass C Loss from Timber Harvest [Stat.us -] Ldf =A™ (Bwp - Bwr) * (1 + R) * CF
Biomasg C Loss from Fuelwood Gathering [Status: - ]
Legend:

‘ Abbreviation Description Lnits Twvne ‘l u
Calculation to estimate chang Review results for biomass C gend

biomass C stocks from defore Stock loss due to deforestation

MIaL rgL LN QIR ] rociar wamue

| | | CF Carbon Fraction ftonnes C/tonnes dm) | Factor Value

Strata/Factors and Results For: Biomass C Losses

Clim Sail LU PrewvLU5Sub AgeRange A Bwp
el =0 Low Activity Clay Mineral | Forest Land Converted to Cropland | Tropical Broadleaf Everareen | <= 20 years 84375 275
Tropical Wet | Low Activity Clay Mineral | Forest Land Converted to Cropland | Tropical Broadleaf Evergreen | > 20 years 156875 275

Uncertaint
y

Result Precision Mad 11l GAQC Validation Total - 47553124
Use Default Precision Export Mod 11l Data Validate

@ Specify Precision: I
Form Flag: Incomplete Invalidate

| View Uncertainty |

| Back || Cloge |




&0 ALL: Uncertainty Calculations

7]
Session: example Source: Biomass C Stocks Erter / View
Year: 2005 Subsource: Deforestation Notes
Uncertainty Calculations For: Biomass C Losses
Clim Soil LU PrevLU5Sub AgeRange Ldf 55% Uncertainty (%)
Low Activity Clay Mineral | Forest Land Converted to Cropland | Tropical Broadleaf Evergreen | <= 20 years 14385537 h9
Tropical Wet | Low Activity Clay Mineral | Forest Land Converted to Cropland | Tropical Broadleaf Evergreen | = 20 years 33567187 hd

View Uncertainty

Total Uncertainty (%): 42 Close




AL ALU Tool (Version 3.1.1.3)
File Help  Mitigation

Agriculture and Land Use National
Greenhouse Gas Inventory Software

Add / Change
Lser

Create New /
Change Database

Awailable Sessions by Source Category:
Source Category:

Select A Source Category
Subsource Category:
Select A Source Category Above

Curmrent Sessions:

Sessions

Select a Sm

reporting

| Go To Next Data Entry |

Data Management LRilities

Session & File

Cuit licati
uit Application Management

Session Status ‘

Module |: Specify Activity Data
Primary Data Specification
@ Land Use and Managemert
Livestock
N Fertilizer
Liming
Sewage Sludge Amendments

‘ QAAC Primary Data ‘

Module Il: Specify Emission/Stock
Change Factors

Enteric Methane

Inventory compiler exports
results into spreadsheets for “*

Soil C Stocks

QAT Emigsion/Stock
Change Factors

Secondary Data Specification
Crop Residue Management
Livestock Management
Rice Management
(Gragsland/Savanna Buming
Biomass Carbon Loss
Peatland Buming

‘ GAMC Secondary Data

Module ll: Inventory Calculations
QAMaC

Erteric Methane

Manure Methane

Manure Nitrous Crxide

Biomass Buming Non-CO2 GHG
Sail Mitrous Chide

Rice Methane

Biomass C Stocks

Soil C Stocks

Emissions Reports

A | |(©) unrcce




S MODULES xds - Microsoft Excel
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Scope of Analysis

e Analyze the potential change in greenhouse gas
emissions from changing management of land and
livestock

e Use existing inventory in ALU as the baseline

* Include multiple source categories influenced by
practice

- Within Agriculture and LULUCF

e Biophysical potentials produced by ALU, but
projections can be informed by economic forecasts
of commodity production and consequences for
management of land and livestock



Approaches for Mitigation Analysisgas, J

Whole Session Approach

= Focus on all practices

o Maximum utility

= Assesses all drivers of emissions and mitigation
potential

° i.e., Population growth, economic growth and technology

Practice-Based Approach
= Focus on specific practice

= Assesses technology as a driver of emissions
and mitigation potential



@ ALU Mitigation: Summary Report for Practice-Based Mitigation Analysis l | E] |_$_."h]

Eu
Analysis Name: Deforestation example
Projection Year: 2030 Use Default Precision
Mitigation Strategy: Reduced Deforestation ® Specfy Precision: | 0%
Mitigation Potential (Difference in Total Greenhouse Gas Emissions):
5 Sub Baseline Projection CO2 Mitigation Projection CO2 Mitigation Potential CO2
ource Hbsource equivalents (Ga) equivalerts (Ga) equivalents (Ga)
Biomass C Stocks Deforestation 580233 87035 453158
Biomass Buming Deforestation 1x2 1001 AN
Total Greenhouse Gas Emizsions™ h34355 88036 456318
Summary of Baseline Projection Emissions:
oo CH4 o N20 NOx co2
iomass - == e S -
Source Subsource € Stocks Emissions Emissions Emissions Emissions eguivalents
Ga C) (3g CH4) [izg CO) g M20) (Gg NC) (zg)
Biomass C Stocks Deforestation 158245 0 0 0 0 280233
Biomass Buming Deforestation 0 178 1555 1 44 $1nx
Total Greenhouse Gas Emizsions™ 158245 178 1559 1 44 h84365
Summary of Mitigation Projection Emissions:
Changein CH4 o N20 NOX co2
iomass - == e S -
Source Subsource C Stocks Emissions Emissions Emissions Emissions equivalents
Ga C) (Gg CH4) (iGg CO) (Gg M20) (Gg NCn) (Gg)
Biomass C Stocks Deforestation 23737 0 0 0 0 87035
Biomass Buming Deforestation 0 43 379 0 11 1001
Total Greenhouse Gas Emissions™ 23737 43 379 0 11 88036
Back Select Another Write Retum to
ac Mitigation Analysis Report Main Form
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