Accuracy assessment of the National Land Cover Database Impervious Surface dataset for Roanoke, Virginia
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Abstract Results - Classic Accuracy Assessment Our overall accuracy for all pixel values of NLCD IS as compared to the reference data set from the aerial photos
The Multi-Resolution Land Charateristics Consortium (MRLC) developed National Land Cover Database Figures 3 - 6 are the results of varying the threshold of the NLCD IS percent impervious from 10% to 75%. The was only 11.8%. The producers' error ranged from 38.0% gradually decreasing to 0% as the IS increased from O
Impervious Surface (NLCD IS) data to identify percent developed imperviousness for the coterminous threshold percent represents the minimum value of imperviousness set for each grid cell. to 100% IS). Our RMSE was 1384.1.

USA. We present the results of an accuracy assessment on this data for the City of Roanoke, Virginia.
First, we performed a classic accuracy assessment using a set of random points generated by GIS, and
high resolution aerial photographs (1/2 foot resolution), varying the NLCD IS’ percent imperviousness from
10% to 75% per cell, resulting in an overall accuracy of around 70% for most thresholds. Then a polygon
impervious surface dataset was delineated in GIS using the same high resolution aerial photos, and
subsequently subdivided into 30 meter by 30 meter pixels matching each cell boundary of the NLCD IS
data. A second accuracy assessment was performed on a cell by cell basis, comparing the NLCD IS to
this newly created impervious surface dataset. Finally, terrain relief, specifically percent slope created
from a 30 meter digital elevation model, was added to the analysis to determine if it impacted the accuracy
of the NLCD IS data in the cell by cell assessment.

Since the overall accuracy was so low, we did not calculate kappa, but instead categorized the percent IS

and completed a second accuracy assessment. Table 3 shows the results of this additional assessment. The
percent IS for both data sets were categorized 0 - 9, 10 - 19...90 - 100. Using a range of values in our
assessment increased the overall accuracy to 33.6%, still a rather low value, so again kappa was not calculated.
Of particular note, we found that again the producers' error decreased as the percent IS increased for each pixel.
Figure 9 shows the spatial distribution of the difference in the per pixel percent IS (aerial minus NLCD IS,

larger values = greater disagreement).

Table 3, Accuracy Assessment results when categorizing the percent IS for
NLCD IS data and high resolution aerial photo refernce dataset.

NLCD IS N Aerial 0-9  Aerial 10-19  Aerial 20-29  Aerial 30-39 Aerial 40-49 Aerial 50-59 Aerial 60-69  Aerial 70-79  Aerial 80- 89 Aerial 90 to 100

Oto9 20515 17865 1006 173 417 193 111 b1 27 24 38 87.08%

BaCkground and StUdy Area 10 tc 19 0248 5718 1136 910 534 325 211 119 28 70 137 61.8%
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et al. 2010) and affects natural temperature regulation (causing urban areas to be warmer than 50t059 9781 917 617 977 1272 1601 1648 1056 587 395 711 9.4%
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management planning (Slonecker et al. 2001; Civco et al. 2002; Bauer et al 20095) . 90t0100 5331 77 34 43 62 102 128 188 299 538 3860 1.4%

N 93383 34440 8087 8544 8090 7515 6481 4203 3159 3055 9819 36.9%

. . 4o ; 51.9% 12.4% 9.0% 5.2% 2.6% 1.7% 1.5% 0.9% 0.8% 0.4% 31413

The National Land Cover Da_tabase Impervious AT LIS ! ey < A
Surfaces (NLCD |S) was derived by means of . L D i, _ —
regreSS|on tree software US|ng both leaf-on and | R % Flgure 3. NLCD IS, 10% and above Flgure 4. NLCD IS, 25% and above Ny

leaf-off Landsat images and images from NOAA's . ‘— Kilometers
Defense Meteorological Satellite Program [Fry i-.

et al. 2006]. The dataset presents a continuous A
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The City of Roanoke, Virginia is located in a valley between the Blue Ridge Mountains and the Alleghany Results of the regression analysis on the impact of slope on the difference between the reference data set and the
Highlands (Figure 2). Roanoke, the largest metropolitan region in southwestern Virginia, is characterized NLCD IS data set produced an R-squared value of less than 1%. A separate regression analysis using percent
by a variety of urban land uses. The city’s history is largely based upon its role as a regional transportation Figure 5. NLCD IS, 50% and above Figure 6. NLCD IS, 75% and above tree canopy cover produced similar results.

hub for rail and road traffic with services and industries supporting the rail system, as well as finance,

Slisttlebon, lrziels, enbiEidng, e eelin Gers DU SinEsees. Table 1 reveals the accuracy assessment results for various Table 1. Classic accuracy assessment and kappa Conclusions

NLCD IS thresholds. From threshold values of 35% to 75%, for different NLCD IS thresholds
overall accuracy hovers around 70% and kappa 0.40. Impervious Overall
The highest overall accuracy and kappa was achieved
when setting the NLCD IS threshold at 45% imperviousness. “

- We anticipated higher accuracies at the lowest and highest levels of IS, but we had decreasing accuracies
from low to high percents, shadowing from buildings and topography along with concealment by tree canopy
Threshold  Accuracy contributed to the inability to discern impervious surfaces.

10% 53 594 021 - Mixed pixels caused much more of a confounding effect than anticipated. The NLCD IS layer is a
generalization process, not a discrete identification process as completed in vector delineation.

kappa

Results - Cell-by-Cell Accuracy Assessm:n b hip 4.5 - Our aerial identification was conducted with a much finer resolution (1/2 foot) than the NLCD IS (30 meter),
: : N 4 o 40% 71.4% 0.42 thus we have better precision and detail.
FIGUITE 7 Snewis tha}t 2 e A { 3 45% 72.8% 0.43 - Some of the differences between the NLCD IS and the aerial photo interpreted IS can be attributed to
created for a cell size of 30 x 30 A \ 50% 72 6% 039 differences in data acquisition dates. NLCD IS dataset was completed in 2006 and the aerial interpretation was
ol : - Sidometer SRS MENEEs @@y il NACD ~ = NI ; = ' accomplished using 2011 aerial photos
: : | 0 0 '
2 @l el el [ESUINeEIEs, N | | ﬂﬂ %\ Lk 0570 0.2 - The MRLC advises that NLCD datasets are more accurate at regional and national levels, than at a local
_ N ] N level.
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Figure 2. Roanoke, Virginia Reference Map City of Roanoke delineated from high- P '

resolution aerial photos. Delineation has been completed for

75% of the City (black boundary) and partially done for the
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