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ODbjectives

To analyze the impacts of development on theterrestrial carbon dynamics of the 48 states.

Theimpaat will analyzed by companing ecosysem mood runsimade using land cover datawith and without thecurant levd of devdopmeant

. urfacescovaed by condructed maands(roeds, bulldings ec.) aewithdranvn from photosynthess

and resairaion. Thislossis counterbaancad to some extant by managed vepetation (lavns trees, éc.), which may beimgated and fertilized. Unlike ather types of disurbbances, devd opment typicaly doesnot have arecovary phase Other
disturbances such as deforestation have a demonstrable effect on terrestria carbon dynamics. We will evaluate the impact development has on terrestrial carbon dynamics, and how this

effect varies spatidly. This information should be useful for improving our understanding, modeling and predlctlon of the global Carbon cycle and the build up of carbon dioxide In the amosphere.

Approach

We have assembled a series of one km land cover grids of the USA relevant to development impacts
on the terrestrial carbon cycle. The national 1 km Albers Equal Area grids include:

1) regridded 30 meter land cover from Landsat TM (MRLC),
2) radiance calibrated nighttime lights from the DM SP-OL S,
3) road density derived from the U.S. Census Bureau TIGER data

For calibration, percent cover of impervious surface was measured using gridded point counts made on 12 inch

resolution color aerial photography tiles, matching the location of 1 km grid cells along transects across 12 urban centers in the USA Llnear r Son
was applied to define an emperical relationship for estimating the percent cover of impervious surface based on the brightness of lights and road density.
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We found the onset of greenness is earlier in urban aréasby & T+ = "= " | The total NPP for the U.S is estimated to be |
2-7 days. The reason for such an advancement is found to be ;' STl E J‘if'gg ¢ | 2.6 Gt/yr which is similar to earlier estimates *\,
enhanced temperatures as a result of urbanization. The fraction - I g' L T Iﬁ for the U.S. Then, for each ecoregion, we °
of vegetation cover is a significant factor in controlling the s m—w o~ | estimated the fraction of landscape that is under
phenological differences. Areas with low fractional cover (high = | “development”. This was done by aggregating %
development) showed the earliest onset of greenness in urban ;-8 ﬁl land cover classes (from MRLC): residential, 3
areas. e :I‘g commerical and mines etc. This areacameto be

focll BN about 1.75% of the continental U.S. For each
Phenological and vegetation differences between urban and - I o eco-region, we adjusted the NPP based on the
DeciduousBroadleaf Forest (DBF) land covers. Panels show, . _ wwcws s fraction of area that Is under development. The
for &l 1° latitude by 1° longitude blockswith Satidtically different growing = 3/ e i EOtg\' '(\)'Bgéﬁ/d”e t% (32'§>/e| opment Is estimated
seeson length between urben end DBF regions, thewithin block difference =y #7128 | IO DeD. yror z.z7e.
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Thedata are availablefor download at:
http://dmsp.ngdc.noaa.gov/html/download.html
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