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Introduction

As a signatory to the United Nations Framework Convention on Climate Change (UNFCCC), the United States has
been reporting an economy-wide Inventory of greenhouse gas (GHG) emissions and removals since the mid-1990s (US
EPA 2020). Forest land, harvested wood products (HWPs), and urban trees within the land sector collectively represent
the largest net carbon (C) sink in the United States, offsetting more than 11 percent of total GHG emissions annually
(US EPA 2020). Estimates of GHG emissions and removals are compiled by U.S. Department of Agriculture (USDA)
Forest Service researchers and are based primarily on National Forest Inventory (NFI) data collected and maintained by
the Forest Inventory and Analysis (FIA) program within the USDA Forest Service. This report—the second in a new
series of annual updates—provides an overview of the status and trends of GHG emissions and removals from forest
land, woodlands in the grassland category, HWPs, and urban trees in settlements in the United States from 1990 to
2018. The estimates for the United States summarized here are based on the compilation reported in the Land Use,
Land-Use Change, and Forestry chapter of the US EPA (2020) submission to the UNFCCC. New in this report, most of
the national scale estimates are also reported by individual U.S. state (Fig. 1) and are available online for the entire
1990-2018 time series (see appendix).
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Figure 1.—Estimated annual emissions and removals from forest land remaining forest land by carbon pool for
each of the conterminous 48 states in 2018 (MMT CO, Eq.). Note that points and confidence intervals (95
percent) reflect net flux for all carbon pools in each state. Negative estimates indicate net C uptake (i.e., a net
removal of C from the atmosphere).
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Forest Carhon Cycle

Carbon is continuously cycled among ecosystem pools
and the atmosphere as a result of biogeochemical
processes in forests (e.g., photosynthesis, respiration,
decomposition, and disturbances such as fires or pest
outbreaks) and anthropogenic activities (e.g.,
harvesting, thinning, and replanting). As trees
photosynthesize and grow, C is removed from the
atmosphere and stored in living tree biomass. As trees
die and otherwise deposit litter and debris on the
forest floor, C is released to the atmosphere and is also
transferred to the litter, dead wood, and soil pools by
organisms that facilitate decomposition.

The net change in forest C is not equivalent to the net
flux between forests and the atmosphere because
timber harvests do not result in an immediate flux of
all harvested biomass C to the atmosphere. Instead,
following harvesting a portion of the C stored in wood
is transferred to a "product pool." Once in a product
pool, the C is emitted over time as carbon dioxide
(CO,) from decomposition and as CO,, methane
(CH,), nitrous oxide (N,0), carbon monoxide (CO),
and other nitrogen oxides (NO,) when the wood
product combusts. The rate of emission varies
considerably among different product pools.

Total Emissions and Removals

Carbon Pools

For estimating C stocks or stock change (flux), C in
forest ecosystems can be divided into the following
five storage pools (IPCC 2006):

= Aboveground biomass—all living biomass
above the soil including stem, stump,
branches, bark, seeds, and foliage. This pool
includes live understory.

= Belowground biomass—all living biomass of
coarse living roots greater than 2 millimeters
(mm) diameter.

=  Dead wood—all nonliving woody biomass
either standing, lying on the ground (but not
including litter), or in the soil.
= Litter—the litter, fumic, and humic layers,
and all nonliving biomass with a diameter
less than 7.5 centimeters (cm) at transect
intersection, lying on the ground.
= Soil organic C (SOC)—all organic material
in soil to a depth of 1 meter but excluding the
coarse roots of the belowground pools.
In addition, two harvested wood pools are included
when estimating C flux:

= Harvested wood products (HWP) in use.
=  HWP in solid waste disposal sites (SWDS).

Forest land, HWPs, woodlands, and urban trees in settlements collectively represent a net GHG sink over the UNFCCC
reporting period, with interannual variability driven, in large part, by natural and anthropogenic disturbances (e.g.,
wildfire, harvesting), land conversions, and changes in HWPs in use (Table 1.; US EPA 2020). In 2018, forest land,
HWPs, woodlands, and urban trees in settlements collectively represented an estimated net uptake of 752.9 million
metric tons of carbon dioxide equivalent (MMT CO, Eq.). The category “forest land remaining forest land” was the
largest net sink in the land sector, with an estimated uptake of 564.5 MMT CO, Eq. Conversions from forest land were
the largest source of emissions within the categories included in this report, with estimated emissions of 127.4 MMT

CO, Eq. (Table 1; US EPA 2020).

Table 1.—Emissions and removals (net flux) from land use, land-use change, and forestry (MMT CO, Eq.)

Emissions and Removals Category? 1990 1995 2000 2005 2010 2016 2017 2018
Forest land remaining forest landP (610.1) (598.7)" (572.1) (572.6)f (556.2) (565.5) (552.0) (564.5)
Non-CO, emissions from fire 1.5 0.6 2.9 8.2 4.6 5.6 18.8 18.8
N,O emissions from forest soils 0.1 0.3 0.5 0.5 0.5 0.5 0.5 0.5
Non-CO, emissions from drained organic soils 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Forest land converted to non-forest land® 119.1 120.8 122.5 124.4 126.0 1274 1274 1274
Non-forest land converted to forest land® (109.4)7 (109.7)1 (109.9)" (110.2)f (110.4)} (110.6) (110.6) (110.6)
Harvested wood products (123.8) (112.2)) (93.4) (106.0)f (69.1)) (92.4) (95.7) (98.8)
Woodlands remaining woodlands¢ 5.0 4.9 4.8 4.6 4.4 4.1 4.0 4.0
Urban trees in settlementsd (96.4) (103.3)f (110.4)1 (117.4)] (124.6)] (129.8) (129.8) (129.8)
Total Emissions and Removals (813.9)] (797.2) (755.0)[ (768.4)] (724.7)] (760.6) (737.3) (752.9)

2 For details on how estimates were compiled see US EPA 2020.

b Estimated emissions and removals include the net changes to C stocks stored in all ecosystem pools.

¢ Estimates for woodlands, which are included in the grassland land use category, were compiled using the same methods and models as those in the forest land category.
dEstimates of emissions and removals from urban trees in settlements were compiled using percentage tree cover in carbon sequestration density per unit of tree cover.
Notes: Totals may not sum due to independent rounding. Parentheses indicate net C uptake (i.e., a net removal of C from the atmosphere).
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Forest Land Remaining Forest Land and Harvested Wood Products

Within the “forest land remaining forest land” category, aboveground live biomass is the largest contributor to the net
uptake over the reporting period, followed by belowground live biomass and dead wood (Table 2). Harvested wood
products in use and in solid waste disposal sites (SWDS) are also an important contributor to the net sink in the land sector,
and 2018 estimates for both pools increased from previous years.

Table 2.—Emissions and removals (net flux) from forest land remaining forest land and harvested wood pools
(MMT CO, Eq.)

Carbon Pool? 1990 1995 2000 2005 2010 2016 2017 2018
Forest ecosystem (610.1) (598.7) (572.1) (572.6) (556.2) (565.5) (552.0) (564.5)
Aboveground biomass (425.1) (416.1) (392.7) (391.3) (391.3) (397.0) (381.2) (385.2)
Belowground biomass (98.6) (96.6) (91.5) (90.8) (90.3) (91.1) (87.6) (88.6)
Dead wood (81.9) (82.8) (82.7) (84.1) (83.4) (87.6) (83.1) (86.4)
Litter (5.0) (3.5) (4.5) (5.2) (1.4) (0.9) (3.5) (3.1)
Soil (mineral) 0.3 (0.1) (1.0) (1.8) 4.6 8.2 1.4 (3.3)
Soil (organic) (0.6) (0.5) (0.3) (0.1) 4.9 23 1.4 1.4
Drained organic soil 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Harvested wood (123.8) (112.2) (93.4) (106.0) (69.1) (92.4) (95.7) (98.8)
Products in use (54.8) (51.7) (31.9) (42.6) (7.4) (27.8) (30.3) (31.5)
SWDS (69.0) (60.5) (61.5) (63.4) (61.7) (64.6) (65.5) (67.2)
Total Net Flux (733.9) (710.9) (665.5) (678.6) (625.3) (657.9) (647.7) (663.2)

@ For details on these estimates and how they were compiled see US EPA 2020.
Notes: Totals may not sum due to independent rounding. Parentheses indicate net C uptake (i.e., a net removal of C from the atmosphere).

Carbon stock estimates for forest ecosystem and harvested wood C storage pools are presented in Table 3. Together, the
estimated aboveground biomass and soil C pools account for a large proportion of total forest ecosystem C stocks. By
maintaining current harvesting practices and regeneration activities on these forested lands, along with continued input of
harvested products into the HWP pool, C stocks in forests are likely to continue to increase in the near term, though
possibly at a lower rate. Because most of the timber harvested from U.S. forest land is used in wood products and many
discarded wood products are disposed of in SWDS rather than by incineration, significant quantities of C in harvested
wood are transferred to these long-term storage pools rather than being released rapidly to the atmosphere (Skog 2008).

Table 3.—Carbon stocks in forest land remaining forest land and harvested wood pools (MMT C)

Carbon Pool? 1990 1995 2000 2005 2010 2017 2018 2019
Forest 51,527 52,358 53,161 53,886 54,663 55,746 55,897 56,051
Aboveground biomass 11,833 12,408 12,962 13,484 14,020 14,780 14,884 14,989
Belowground biomass 2,350 2,483 2,612 2,734 2,858 3,033 3,056 3,081
Dead wood 2,120 2,233 2,346 2,454 2,568 2,731 2,753 2,777
Litter 3,662 3,670 3,676 3,647 3,646 3,639 3,640 3,641
Soil (mineral) 25,636 25,636 25,637 25,639 25,641 25,637 25,637 25,638
Soil (organic) 5,927 5,928 5,928 5,929 5,929 5,926 5,926 5,926
Harvested wood 1,895 2,061 2,218 2,353 2,462 2,616 2,642 2,669
Products in use 1,249 1,326 1,395 1,447 1,471 1,505 1,513 1,521
SWDS 646 735 823 906 991 1,112 1,129 1,148
Total stocks 53,423 54,419 55,380 56,239 57,124 58,362 58,539 58,720

2 For details on these estimates and how they were compiled see US EPA 2020.

Notes: Totals may not sum due to independent rounding. Forest C stock estimates include all forest land remaining forest land in the conterminous 48 states and Alaska.
Forest ecosystem C stocks do not include U.S. Territories because managed forest land for U.S. Territories is not currently included in Section 6.1 Representation of the
U.S. Land Base. Forest ecosystem C stocks also do not include Hawaii because there is not sufficient NFI data to support inclusion at this time. Forest ecosystem C
stocks on managed forest land in Alaska were compiled using the gain-loss method as described in Annex 3.13. Harvested wood product stocks include exports, even if
the logs are processed in other countries, and excludes imports. Harvested wood estimates are based on results from annual surveys and models. Totals may not sum due
to independent rounding. Population estimates compiled using FIA data are assumed to represent stocks as of January 1 of the inventory year. Flux is the net annual
change in stock. Thus, flux estimates for 2018 require C stocks for 2018 and 2019.



Forest Land Conversions

Land use conversions to and from forest land result in substantial emissions and removals each year. In this section all
emissions and removals included for land conversions to and from forest land, as reported in US EPA (2020), are
included in Table 4. Forest land conversion to settlements was the largest source of emissions in the conversion
categories while cropland conversion to forest land resulted in the largest annual uptake. Considering all forest land
conversions included in the US EPA (2020) report, over the reporting period there have been net emissions each year,
with estimated net emissions of 16.7 MMT CO, Eq. for the most recent year.

Table 4.—Emissions and removals (net flux) from conversions to and from forest land (MMT CO, Eq.)

Land Conversions? 1990 1995 2000 2005 2010 2016 2017 2018
Forest land converted to cropland 48.6 48.7 48.5 48.4 48.3 48.7 48.7 48.7
Forest land converted to grassland 15.9 15.8 16.0 16.0 16.0 15.9 15.9 15.9
Forest land converted to settlements 54.6 56.3 58.0 59.9 61.6 62.9 62.9 62.9
Cropland converted to forest land (45.9) (45.9) (46.0) (46.1) (46.2) (46.3) (46.3) (46.3)
Grassland converted to forest land (9.8) (9.7) (9.7) (9.6) (9.6) (9.7) (9.7) (9.7)
Other land converted to forestland  (14.3) (14.5) (14.6) (14.8) (14.9) (14.9) (14.9) (14.9)
Settlements converted to forest land (38.6) (38.6) (38.7) (38.7) (38.8) (38.9) (38.9) (38.9)
Wetlands converted to forest land (0.9) (0.9) (0.9) (0.9) (0.9) (0.9) (0.9) (0.9)
Net Emissions and Removals 9.6 11.2 12.6 14.3 15.6 16.7 16.7 16.7

4 For details on these estimates and how they were compiled see US EPA 2020.
Notes: Totals may not sum due to independent rounding. Parentheses indicate net C uptake (i.e., a net removal of C from the atmosphere). Emissions and removals from
forest land converted to other lands are currently not included in US EPA (2020). Forest land converted to wetlands estimates were not compiled by the Forest Service.

Land Area

The land area included in the US EPA (2020) report includes lands directly influenced by human intervention. Direct
intervention occurs mostly in areas accessible to human activity and includes altering or maintaining the condition of the
land to produce commercial or noncommercial products or services; to serve as transportation corridors or locations for
buildings, landfills, or other developed areas for commercial or noncommercial purposes; to extract resources or facilitate
acquisition of resources; or to provide social functions for personal, community, or societal objectives where these areas
are readily accessible to society. Forest Inventory and Analysis data from each of the conterminous 48 states and Alaska
comprise an estimated 280 million hectares (ha) of forest land that are considered managed and are included in this report
along with an additional 10 million ha of non-forest land converted to forest land. Some differences exist in forest land
area estimates in the latest update to the Resources Planning Act Assessment (Oswalt et al. 2019) and the forest land area
estimates included in the US EPA (2020) report, which are based on annual FIA data through 2018 for all states (USDA
Forest Service 2019). These differences are due, in large part, to the separation of land categories and the managed land
definition used in the US EPA (2020) report (Nelson et al. 2020). Sufficient annual inventory data are not yet available
for Hawaii, but estimates of these areas are included in Oswalt et al. (2019). Even though Hawaii and U.S. Territories
have relatively small areas of forest land that may not substantially influence the overall C budget for forest land, these
regions will be added to the forest C estimates as sufficient data become available. Agroforestry systems that meet the
definition of forest land are also not currently included in the US EPA (2020) report since they are not explicitly
inventoried (i.e., they are classified as agroforestry system) by either the FIA program or the Natural Resources Inventory
of the USDA Natural Resources Conservation Service. Woodland area is included in the “grassland remaining

grassland ” and “land converted to grassland ” categories and is not explicitly separated in the US EPA (2020) report as a
subcategory of grasslands. Combined, forest land and woodland area accounts for more than 311 million ha (Table 5).

Table 5.—Annual estimates of forest land and woodland area (1000 ha)

Land Area Category? 1990 1995 2000 2005 2010 2018 2019
Forest land remaining forest land 279,748] 279,840 | 280,025[ 279,749 279,918 279,787 279,682
Non-forest land converted to forest land 9,622 9,654 9,689 9,725 9,761 9,796 9,796
Woodland remaining woodland® 19,891 19,669 19,255 18,630 17,733 16,000 15,776
Non-woodland converted to woodlandP 5,782 5,702 5,552 5,322 4,994 4,607 4,607
Total Area 315,043 314,865 | 314,521 313,426 312,405 312,209 311,880

2 For details on these estimates and how they were compiled see US EPA 2020.

®Woodland area is included in the “remaining grassland” and “land converted to grassland” categories and is not explicitly separated in the US EPA (2020) report.
Notes: Totals may not sum due to independent rounding. The estimates reported here may differ from the Land Representation section of US EPA (2020) but are
consistent with estimates used to compile emissions and removals in these categories. See Annex 3.13 in US EPA (2020) for more details.
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Planned Improvements 2020 Estimates at a Glance

Planned improvements to estimation and reporting include

the following general topics: development of a more robust Below are summary statistics from the compilation
estimation and reporting system, individual C pool of the forest land, woodlands, HWPs, and urban trees
estimation, coordination with other land-use categories, in settlements in the US EPA (2020) report.

and annual inventory data incorporation. Research is = Forest land, HWPs, and urban trees in settlements
underway to leverage auxiliary information (i.e., remotely collectively offset more than 11 percent (752.9
sensed information) to operate at finer spatial and temporal MMT CO, Eq.) of total GHG emissions annually,
scales. As in past submissions, emissions and removals or 14 percent of CO, emissions.

associated with natural (e.g., wildfire, insects, and disease)
and human (e.g., harvesting) disturbances are implicitly
included in the report given the design of the annual NFI,
but are not explicitly estimated. In addition to integrating = Live vegetation in forests and urban trees account
auxiliary information into the estimation framework, for nearly 80 percent of the C sink strength.
alternative estimators are also being evaluated that will
eliminate latency in population estimates from the NFI,

= Forest land accounts for more than 95 percent of
the net C sink within the land sector.

= Land conversions to and from forest land
continue to result in net emissions (16.7 MMT

improve annual estimation and characterization of

. o o o CO, Eq.).

interannual variability, facilitate attribution of fluxes to .

particular activities, and allow for easier harmonization of * More than 56 percent of all carbon in forest
NFI data with auxiliary data products. There are also ecosystems is stored in the soil with small stock
investments being made to leverage state-level wood changes annually.

products and harvest information to allow for the = Carbon storage in HWPs continues to increase
disaggregation of HWPs estimates at the state level. annually since the Great Recession.

Collectively these improvements are expected to reduce
uncertainties in the estimates at the national and state
scales and facilitate entity-level estimation and reporting.

Literature Cited

Intergovernmental Panel on Climate Change [IPCC]. 2006 IPCC guidelines for national greenhouse gas inventories. Hayma, Japan: Institute for Global
Environmental Strategies. https://www.ipcc-nggip.iges.or.jp/public/2006gl/ (accessed 9 April 2020).

Nelson, M.D.; Riitters, K.H.; Coulston, J.W.; Domke, G.M.; Greenfield, E.J.; Langner, L.L.; Nowak, D.J.; O'Dea, C.B.; Oswalt, S.N.; Reeves, M.C.; Wear,

D.N. 2020. Defining the United States land base: a technical document supporting the USDA Forest Service 2020 RPA assessment. Gen. Tech. Rep. NRS-
191. Madison, WI: U.S. Department of Agriculture, Forest Service, Northern Research Station. 70 p. https://doi.org/10.2737/NRS-GTR-191.

= Forests uptake averages 0.6 metric tons of C per
hectare per year (MT C ha'! yr!) with live
vegetation accounting for more than 85 percent
(0.5 MT C ha'! yr'!) of the uptake.

Oswalt, S.N.; Smith, W. B.; Miles, P.D.; Pugh, S.A., coords. 2019. Forest resources of the United States, 2017: a technical document supporting the Forest
Service 2020 RPA Assessment. Gen. Tech. Rep. WO-97. Washington, DC: U.S. Department of Agriculture, Forest Service. 223 p.
https://doi.org/10.2737/WO-GTR-97.

Skog, K.E. 2008. Sequestration of carbon in harvested wood products for the United States. Forest Products Journal. 58(6): 56-72.

USDA Forest Service. 2020. Forest inventory and analysis national program: FIA data mart. Washington, DC: U.S. Department of Agriculture, Forest
Service. https://apps.fs.usda.gov/fia/datamart/datamart.html (accessed 1 November 2020).

U.S. Environmental Protection Agency [US EPA]. 2020. Inventory of U.S. greenhouse gas emissions and sinks: 1990-2018. EPA 430-R-20-002.
Washington, DC: U.S. Environmental Protection Agency. https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2018
(accessed 14 April 2020).

How to Cite This Publication Contact Information

Domke, Grant M.; Walters, Brian F.; Nowak, Grant M. Domke, Research Forester

David J.; Smith, James, E.; Ogle, Stephen M.; USDA Forest Service, Northern Research Station
Coulston, J.W.; Wirth, T.C. 2020. Greenhouse 1992 Folwell Ave.

gas emissions and removals from forest land, St. Paul, MN 55108

woodlands, and urban trees in the United Ph: 651-649-5138 Fax: 651-649-5140

States, 1990-2018. Resource Update FS-227. grant.m.domke@usda.gov

Madison, WI: U.S. Department of Agriculture, Northern FIA: http://nrs.fs.fed.us/fia/

Forest Service, Northern Research Station. 5 p. National FIA: http://fia.fs.fed.us

https://doi.org/10.2737/FS-RU-227.
USDAIs an equal opportunity provider, employer, and lender

The published report and state-level estimates are available online at http://doi.org/10.2731/FS-RU-221

5


https://www.ipcc-nggip.iges.or.jp/public/2006gl/
https://doi.org/10.2737/NRS-GTR-191
https://doi.org/10.2737/WO-GTR-97
https://gcc02.safelinks.protection.outlook.com/?url=https://apps.fs.usda.gov/fia/datamart/datamart.html&data=02|01||5502646049be4f44969408d7e183dedb|ed5b36e701ee4ebc867ee03cfa0d4697|0|0|637225828799674104&sdata=5I%2BAggPniHwIHXeOhoYQ%2Be2qG0F4Fl3%2BZYLz8wbSCSc%3D&reserved=0
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2018
http://nrs.fs.fed.us/fia/
http://fia.fs.fed.us/


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





