ventory (NGHGI)

Meeting IPCC—UNFCCC Guidance on Reporting
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Outline

Background on the U.S. GHG
Inventory

IPCC and UNFCCC Guidance

Accounting for Emissions and
Removals in Alaska

Managed Land Analysis

Options for Improving
— FIA plot network
— Interim approaches

Natural Disturbances
Future Plans: AK and Beyond




National GHG In

Produced annually—du

SEPA Inventory of U.S. Greenhouse Gas
Emissions and Sinks: 1990-2007

Accounts for anthropoge
emissions and removals ov
1990 ==m=) Present

Five methodological chapters
* Energy
* Industrial Processes and Product Use
* Waste
e Agriculture
e Land Use, Land-Use Change and Forestry

Seven primary gases
e CO,, CH,, N,O, HFCs, PFCs, SF,, NF,



U.S. Greenhouse Gas Emissions and'Sinks
by Sector: 1990-2013

Industrial Processes and
LULUCF (sources
Product Uses Waste ~ ( )

Agriculture



2013 AFOLU

GRG CO2,12.1

Forest Fires CH4/N20, 9.6 /—

Peatlands CO2, 0.8
Manure CH4/N20, 78.7

Urea CO2,
4

LCCCO2,16.1

Liming CO2, 5.9

‘ \ FBAR CH4/N20, 0.4

Rice CH4, 8.3

¥ Enteric CH4 ¥ LCCCO2 ¥ Liming CO2 ¥ FBAR CH4/N20
™ Rice CH4 ¥ Soil N20 (All Lands) ~ Urea CO2 ~ Peatlands CO2
¥ Forest Fires CH4/N20 ~ Manure CH4/N20 ¥ GRG CO2



2013 AFOLU

LFYTFS, 12.8

\ CRC, 23.4

LCG, 8.8
SRS/Urban Trees, 89.5

/

HWP, 70.8

/

¥ LFYTFS W CRC ¥ LCG ¥ SRS/Urban Trees ¥ HWP ™ FLRFL



2006 1PCC Guidelines for
National Greenbouse Gas Inventories

* Provides methods for all e
removals from Agriculture anc
* Required for UNFCCC reporting i



Inventory Quality
Good Practice Gui

...neither over nor underestimatg
so far as can be judged with
uncertainties reduced as far as

L practicable

~

e Assessed for Uncertainties

e Subject to QA/QC

e Efficient use of resources

e Uncertainties reduced over
time

N y w—y




UNFCCC Reporting R
Category Included in

e QOverview
— Description of source/sink—cause ¢
— Trends/drivers
— Emissions/removals in MMT CO, eq. anc

e Estimation methodology and activity de

e Uncertainty; Monte Carlo simulation for a
with lower and upper bounds around the centre

e Time series consistency
e QA/QC and verification V/

\
N\
e Recalculations Discussion ‘ }/)/ NFCCC ‘

e Planned Improvements | “é /\/’
7\ J

-

4




u ml(’;\ to . I) Emissions Factors
pri

Document,
Prepare CRF

<=7 Natienal Inventor

dﬁu\

| .:/\q..?Schedule

"4
\‘

~ublic Review > ' Report
Phase (February) " v (Oct%ber)

omments ~ Report
(December- (November)

January) —
Phase -

(December)



Alaska Represe

a" »
The Size of Alasm 5
o LATYL
Compared to European Cletnes 4
P. paltic
0 »
*:}Q\'(‘EN thl,v(;;l.n Sea \ Sea l\‘““AN\
Boliaye® OM $. el
e sk DINVARK : .
“’4: s W Comrer? ‘ "
ey sy Moy, B wor as "
u!xn * Loy Dtlk“
(et ~ Hurbeny®
¥

- Farzs " Fomisghen """I-“;::MNM O o A
r;.'.'.-.- Cwdpe 3 l'“u"‘&;ao Fesmedam o ;:'N D L. .k
‘2 NG AND  Londo . o L v

" BRI Celogne : “‘;
' “ . £ v ' :
Ly 93 I c““:: e 3  rregee "'"”" . ALY w ® av-ut' o
.
% 1 ( v irel RL:‘uAnuc it 4,’4’ .

! (LN " ~ - E - 4 2 ‘
ottt 0t Haliay ot Hevi o (I eakar 150) . {
lﬁ,";"q,, ~n AU &, 7 b

,In '-\vrvu o =» ” ,.’ J oA
" pudept %
> 5 FR Akli"l‘k ARY Nle
A o 0‘) ¥ AN CE l e .
. ;i Moty 3
Blu'd, A\ trme un.v'
Berdeng, s
Dy, * =
¢ % 4 7
LT " 2l ol s Maeir &
- -&\mu seile ; M
W v .
G o
- oy, M atricg o+ Darcelons X
S
'300") £ A I N Yalea "a.‘
2 % e | 2
Baleass o
.\". = > : Athens o
2 ﬂ palermo i tt«
G‘b'alt., ¢£ Ura ‘*o an ’ ’oé';a \mcw.‘ ;
oCeup, 7 &‘3, - ' ~Tunis cﬂv“
o Alg.,,‘ - .
Qa&n Mdm.o . e 26
3 : Al NS o :
ca® Fes M 0 u NT /fer.ranea” el
DCCO : TUNISIA
. Tripoli




Current Status

Forest Plots

* Only coastal SE/SC Alaska included
in FIA plot network
* Mean net annual non-soil
forest C stock change between

2008-2013 is -0.5 MMT C/year

* Fully Forested

Partially Forested

Agriculture
* Developed
* Other




Land Representation

Complete representation of the land base,
categorized into 6 IPCC land use categories
e Utilize NRI and FIA with NLCD to fill gaps
e All of Alaska categorized with NLCD

Separate into managed and unmanaged land
* Apply managed land definition
e Under IPCC Guidance “managed” land is a
proxy for anthropogenic emissions
 Note: Wetlands area treated differently

Identify the land use conversions between lands

* Lands remain in conversion category for 20
years

For all 36 LU/LUC categories estimate C stock
changes by pool:

* Above/below-ground biomass
 Dead wood and litter

e Soil organic matter

* Non-CO, emissions

Wetlands




U.S. Specific

Managed Land: Land is consid
influenced its condition. Direct i
to human activity and includes alt
to produce commercial or non-com
transportation corridors or locations
areas for commercial or non-commerci
facilitate acquisition of resources; or to p
community or societal objectives where the
society.

Unmanaged Land: All other land is considered unmanaged.
largely comprised of areas inaccessible to society due to the re
the locations. Though these lands may be influenced indirectly by human
actions such as atmospheric deposition of chemical species produced in
industry or CO, fertilization, they are not influenced by a direct human
intervention.




Managed Landss$6r;

Lands are designated




US Managed Land

Base
(1,000s ha’s)

Includes all 50 states

Excludes US Territories

NRI data only goes
through 2007

C stock changes not
estimated for entire

managed land base:

* |nterior AK
e Hi
Federal Grasslands

Land-Use & Land-

Use Change
Categories* 1900 2005 2000 2010 2011 2012 2013
Total Forest Land 288,964 201213 202263 292309 202516 292634 202751
FF 283.860 278,979 280844 280977 281.092 281207 281322
CF 1.119 2.656 2449 2,450 2.450 2,450 2.450
GF 3,434 7.805 7.279 7,280 7.280 7,281 7.281
WF 64 250 257 257 258 258 259
SF 103 362 376 376 376 377 377
OF 383 1.161 1.057 1,059 1,060 1,062 1,063
Total Cropland 170,448 160,107 150248 159243 150238 159234 150230
CcC 154,527 143,050 143933 143928 143924 143020 143916
FC 1.148 688 577 576 576 576 576
GC 13988 15216 13,655 13,655 13,655 13,655 13,655
wcC 161 199 176 176 176 175 175
SC 438 692 672 672 672 672 672
ocC 185 262 236 236 236 236 236
Total Grassland 324 327 321,360 320,666 320,657 320,655 320,652 320,648
GG 3139014 301,823 302,566 302,594 302,627 302,660 302,692
FG 1,615 3,022 2,757 2,755 2,753 2,752 2,750
CcG 8.099 14,986 13912 13,878 13.844 13,810 13,776
WG 238 4009 330 329 329 329 320
SG 112 274 267 267 267 267 267
oG 350 846 834 834 834 834 834
Total Wetlands 44 453 44,060 43 441 43330 43228 43126 43,025
wWw 43802 42,545 42,002 41892 41.792 41.691 41,502
Fw 143 397 382 381 380 379 378
cw 132 365 345 345 344 344 344
GW 343 698 664 664 664 664 664
sSwW 0 10 10 10 10 10 10
ow 32 +4 39 39 38 38 38
Total Settlements 38,602 49,676 50,628 50,624 50,621 50,617 50,614
SS 34.060 35,269 36,340 36,337 36,334 36,330 36.328
FS 1,787 6.112 6.090 6,090 6.090 6,090 6.089
cs 1.344 3.633 3,526 3,526 3.526 3,526 3.526
GS 1,353 4.433 4439 4439 4.439 4439 4.439
ws 3 31 30 30 30 30 30
os 55 200 202 202 202 202 202
Total Other Land 23225 23,600 23,770 23765 23,759 23754 23748
00 22,175 21372 21.470 21466 21.460 21455 21.450
FO 182 538 569 569 569 570 570
CcOo 345 645 703 703 703 703 703
GO 454 903 902 902 902 901 901
wo 67 121 104 104 104 104 104
SO 2 21 20 20 20 20 20
Grand Total 800018 890.016 800016 890017 890017 890017 890017







Croplands and Settle

* National Land Cover Database
(NLCD) is used to determine
cropland and settlements, all of
which are considered managed

* A 10-km buffer surrounds
settlements



Accessibility: Roa
Transportation Co

* Road and train transportation
networks based on the ESRI
Data and Maps product

* Includes 10-km buffer

e R a Ten B ove el v ol S om B
Iransportation

Nlanacac
H Hu\ @O =(@



Lands with Active ¢
Resource Extractio

e Lands on and near current and past
oil/gas wells and mines are
considered managed

* Multiple data sources are used to
determine lands with active resource
extraction

- -



Resource Extraction

Managed lands based on resource
extraction

* A buffer of 3,300 meters around
petroleum extraction

* A buffer of 4,000 meters around
mine locations

source Extraction



All Land with Ac

The Alaska Interagency Fire
Management Plan used to determine
which lands have active fire
management

Active fire management includes
those areas identified as critical, full
and modified

Fire Management Plans
% 0 -

1ca
U]

]l Yelll af s



Managed Lands Bas
Fire Protection



Protected Lands
Recreational and

* The Protected Areas Database (USG
is used to determine lands used for
recreations purposes

P«
Ei turbanc 1ts a
E sturbance | Ll
|l tractive or OHV use
»
w



Managed Lands Mai
Recreational and Co

4
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Significant area
Alaska remain “

Nlen 1= rals e a7 s
Managed Lands by Land Use

)

Lands

racclancc
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Much of the coastal/inland
wetlands are considered
“unmanaged”




US Managed Lands
After Including Alask

Land Use 2012 Submission (2010
Category values) Land area (000’s of
(Managed) | hectares)

Total 785,845

Forest Land 278,213 292,39

Grassland 257,600 320,657

Wetland 26,124 43,330 65%

Cropland 159,095 159,243 --




sensing

e Near-term option
—Tler 1 IPCC Gain-Loss, method

I

Tler 3 remote sensing based approaches
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Establish Forest Plots in Co
with Detailed Remotely Sens

Ground plots at 1/5
coterminous intensity
(12,140 vs than 2,400
ha/plot

From 5-10 years to
include all Alaskan
regions

$20,000/plot, over 4,700
plots

Stock change estimate in
10-20 years

5 500 Miles
| IS IS [ N S S E— E—



Pilot Project in Tanana Valley'R

llllllllll

Miles

e Study area approximate size of England \y

SR S

(135,000 km?) AR



Field Crew Wo
Challenges




Unique Chall
and Forest Fl

* Forest soils are large

* Soil measurement pro
developed




NASA Goddard’s

LiDAR, Hyperspectral,
Thermal Airborne Ima

Flight tracks align with f 027
inventory plots (~100) T

u' A % o . A g AT
Combine remotely-sensed d L LR,
with limited in situ plot
measurements B

Assess applicability to all of
interior Alaska to accurately
estimate forest C stocks

Results expected in ~2 years
G-LiHT deployed on Plper Cherokee



Short-term: IPCC
Approach

e Gain-Loss Method: Si
biomass C stock change

AC; = annual change in carbo
ACg = annual increase in carbon st
AC, = annual decrease in carbon sto

e Could be implemented in 1-2 years; mode
e High uncertainty

e Meets UNFCCC reporting requirements—temporarily
e Informs US planning and policy purposes



Alternate Short-
Biomass C stocks

e A number of research

e Utilize remote sensing
other measurements an
estimate biomass C

* Advantages:
* Relatively low-cost, quickly implem
e Attribute cause of biomass C loss (harve
* Assess cause of biomass C gain (growth/regene

 Complete time series can be a challenge
e Sustainability may also depend on available sensors



Natural Disturk

Natural disturbances i
emissions on “manage
directly controlled by a
activity
Prominent natural disturb
include: wildfire, permafros

droughts and pest/disease brez

Results in unexpected and significe
impacts on the GHG profile of a cou

Potential to “factor out” being
investigated as part of UNFCCC reporting

The US will be evaluating different options



Future

Continue to the improve land use

Long Term: Establish in situ-based
use conversion, management activi
disturbances for all land use types
Short Term: Evaluate methods for est
— All Land Uses, all C pools and Non-CO, e
— Evaluate IPCC default and country-specifi
— Establish initial system ~ 2017 Submission
Improve incrementally over time

Increase collaboration among USG agencies (USD
community

Efforts beyond interior Alaska

- ‘ "GPP % Prod m‘
Coastal wetlands I Saey 1L S e
— Federal grasslands (biomass C) S i T e
- v Rleie e 2, co,,co NMVOC
— Territories FaS0s = S - §
¥ - Oaa - N.O CH
Land use conversion TS ( :

. \ize'
Fires ret\ize

f|xcmon

Reservoir CH,

Soil Carbon



To download a copy o

Emissions and Sinks 19

change/ghgemissions/usinventoryreport.html

Thanks for listening!

Tom Wirth
GHG Inventory Coordinator (AFC
US EPA

Climate Change Division
(202) 343-9313



