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L q [ oaxwoodana Il wiparien [ sarren Overall map accuracies of 68 to 75% were similar among spectral response, and can be difficult to distinguish from Easterling, D.R., Karl, T.R., Mason, E.H., Hughes, P.Y., Bowman, D.P., Daniels, R.C.,
egen |:| Mesquite Woodland I:l Agriculture I:l Clouds ('92 and '97 only) the four maps, despite the use of three different methods tru|y barren areas at MSS pixe| size. and Boden, T.A. 1996. United States Historical Climatology Network (U.S. HCN)
I:l . 1973/1986 MapS/ df diff t ref dat ts. For fi fthe t monthly temperature and precipitation data. Revision 3. Oak Ridge, Tennessee: Carbon
Grassland Urban Photointerpretation Method ana rour airreren rg erence data sets. Fornve of tne ten Both User's and Producer's accuracy of all four maps Dioxide Information Analysis Center, Oak Ridge National Laboratory.
3oecF land cover classes in all four maps, Producer's and User's - Yy p - . .
Examination by map class of the 1973 and 1986 > o were generally low for Mesquite Woodland (30% and Jones, K.B., L.R. Williams, A.M. Pitchford, E.T. Slonecker, J.D. Wickham, R.V.
accuracy were similar to the overall classification O'Neill, D. Garofalo, and W.G. Kepner. 2000. A national assessment of landscape

results (Tables 3 and 4) indicates that there is 80% respectively for 1973; 40% to 65% for other years).

accuracies and I’anged between 61 and 100%. change and impacts to aquatic resources: a 10-year strategic plan for the Landscape

substantial variability in classification accuracy. Class confusions included all but the Forest class, with Sciences Program. U.S. Environmental Protection Agency, Office of Research and
Overall accuracy equaled 69.7% and 68%, Classes mapped with lower than average accuracy especially large errors in the Grassland and Desertscrub Development (EPA/600/R-00/001).
respect'vely fOI’ the tWO d|g|tal mapS Producer S |ncluded the Sma”_area 'Agnculture7 Urban7 Water and Classes |n |arge part thlS may reﬂect both the Spatla”y Kepner, W.G., C.J. Watts, C.M. EdmonFjs, J.K. Maingi,_S.E. Marsh_, and G._Lur]a.
and User's SHBUEHES varied considerably, e.g., Barren classes and the widespread Mesquite Woodland ~ and temporally transitional nature of this class, as well as 2000 Alancscape approach f&;ﬂiﬁfgg‘gfg ise;’:;ﬁ:g‘ft’nga%ig'giz‘?"ar'd
1973 Producer's accuracy varied from 100% to class. Factors likely to have contributed to class differences in interpretation among the groups performing -
25% and 1986 Producer's accuracy varied from i X X L X X Maingi, J.K., S.E. Marsh, and W.G. Kepner. 1999. An Accuracy Assessment of 1992
00 . : el confusions included: cover changes between the dates of image classification and assessment. In reality, these Landsat-MSS Derived Land Cover for the Upper San Pedro Watershed (U.S./Mexico);
Remotel Ji btained from Earth-obsen el decad y ble th ot Rincon Mis. s . 97% to 0%. Three classes, i.e., Mesquite image and reference data (e.g., for 1973 and 1986 maps),classes intergrade subtly more often than not, and viable U.S. Environmental Protection Agency, Office of Research and Development, 62 pp.
Remoely sensed imagery obtained from Earth-obsenving sateltes now spans decades, making possible the mapping o | BRI Woodland, Water, and Barren, presented high spatial variability within classes including areas  criteria could be established to separate intermediate NOAA. 2001. Climate Prediction Center: ENSO Impacts on the U.S. Previous Events.
s nk COVEr across 3r£ge regltcr)]ns Iy c'?ss;'lca IOAGH? sahe tr']e Lmatgesf. owe;e{, € a}cctjrar(]:y t? t esel etrlvel m.?.psliE:S_O 10_20 30 Kilometers difficulty for classification. Of these, one is dominated by soil background, differing interpretations of cases. It is also possible that the resolution of MSS V‘(’)‘?/t/’ ?ggﬁc[gjacﬁzlses‘i‘szan‘r‘]’i‘t’s:i*:]bjgnigzﬂfz‘ggb'gaf’r‘;*;]‘:g:(’WWW-CPC-“CeP-”Oaa-
T e e WA e g e e S cxiensive and the oiher o rare, Le <2 overall - class definiions by independent assessment tears, and imagery s not adequale o distinguish this dless in the i, 511 . Dk 1 it 5. Hars, a1, epner 2000 A
, o far xtent. a o g g Irvin, 5.\, S.E. Drake, J.K. Maingl, S.E. Marsh, an .G. Kepner. .An
retrospective, multi-temporal studies, and alternatives must be found. Based on this need, the U.S. Environmental _—— Dragoon s extent errors in reference data interpretation. heterogeneous watershed environment. Accuracy Assessment of 1997 Landsat Thematic Mapper Derived Land Cover for the
) ! ) T ) . ! o 1992 Man/DOO Method . . . . . . L . . Upper San Pedro Watershed (U.S./Mexico); U.S. Environmental Protection Agency,
Protection Agency has established a priority research area for the development and implementation of methods ap/DOQ Metho The Agriculture class was mapped with higher Producer's The results discussed in this report indicate that historical Office of Research and Development, EPA/600/R-00/097. 15 pp.
document the accuracy of classified land cover and land characteristics databases (Jones et al., 2000). E— Whetsone Mis—————— The error matrix _ShOV‘('“g Producer's an(_j User's, than User's accuracy in all four maps, and was confused aerial photography, DOQ data, and higher resolution data VS, B Frs s Aaes, 4558, Nern Armariem s
e et T—— San Pedro River Watershedh southeast and overall classification accuracy, and including with Desertscrub, Riparian and Mesquite Woodland (i.e., airborne video) can be successfully used to perform Characterization (NALC). Research Brief. EPA/600/S-93/0005, Office of Research and
) assl 'C?J'gz accsrac%hor (:ur aSn cove;/lma_ps © ated usi ol ohetoarash quu't Tastr?m ot ARIZONA the Kappa and tau coefficients is shown in classes. There may have been difficulty in distinguishing classification accuracy assessment on land cover maps Drelimaryant, S matin, LS., G
nz((j)na, I , ag hnohr easI ei_rn qnbora, e_(>j<|co, valere _ef\_/a t{a ed using aefna pdo (t)ggrr]apI y.t_tlgijl a(lj O|r|v| og_ vo , _— Tabl_e 5. An overall accuracy of about 75% was fallow and abandoned fields from adjacent Desertscrub ~ derived from historical satellite data. The use of DOQ \F/)in Genderen, J. E and B. F. Locdk.R 1977. Tgsting Iar;cé L]ljg gﬂ;;) accuracy.
qlug rang TIS, gn : I% brles((j) Llj IIEO rl a;r gmg viaeo. IMZSDsllig: al_:ons We_lze p'\jr orme ﬁ'l € Instittlto detMedio (Tb Wle M. obtained. Producer's and User's accuracies and Mesquite Woodland, since their spectral response is data sets to assess satellite-derived classification ologrammetric Engineering and Remote Sensing 43:-1155-57.
e esarrtot ho UUS' en f_at ef z Esta qr e Onzra( 1 ekrrr:WOS(; '(\7/[ t'ex:;O) Wwhile aCtCIIJrSacy was aLsse?/SG oo / varied from 100% to 63% and 95% to 44%, dominated by soil background. accuracies is a viable methodology that can be applied to
o798 it e \WTSiEiisy ol e (VeSO G LeERusen) WErTH Eulementel SEes (s egss N Tucson Canelo Hills/ respectively. Urban and Barren classes had the assess classification accuracy in other project areas
Nevada). This presentation integrates previous work on accuracy assessment (Maingi et al., 1999, Skirvin et aI.,W SN — lowest User's accuracies, i.e., 44% and 55%. The Water class had the smallest areal extent and was qjng | andsat MSS data obtained from the North ~ Table 6. Classification accuracy error matrix for the 1997 digital land cover
describes the methods and results for each classification, and discusses some associated issues. % X T — . _ likely to have changed between the dates of images and s merican Landscape Characterization program. Th map using airborne videography.
1997 Map/Airborne Videography Method reference data, due to the ephemeral nature of most trin An
Bairraitan b | fthe 1997 it DSk - or , use of historic aerial photographs may represent th .
xamination by map class or the =5l surface water in this semi-arid environment. Reference v available technoloay for retrospectivel REFERENCE (Video Frame Data)
W. l D ! _ (Table 6) indicates that there is substantial aerial photography acquired in June 1983 followed ass)gssing ore-1992 dig?t);il land cover U 1 2 3| 4| s 6 7 8 o| 10lcrand
. Sierra San Jose Varlablllty in classification accuracy. Producer's several wetter than usual months resumng from a winter maps; e, Gl el Total
oo o a a 1 0, 0, ! g . L] 1
Four sets of land cover maps for the Upper San Pedro Watershed were  accuracy, the total of correct classifications (the sum of the major diagonal of I accuracy ;/arlesi (f)r(c))or/n 10? £/to 24@ and lUsers 1982-1983 ENSO event (Easterling et al,, 1996; NOAA, - 1.44 000 scale) often makes this tas 1| 20 4 0 0 0 0 0 0| N/A 0 24
g oo o . . T . . o lerra Los Ajos 8 1
available for classification accuracy assessment. These maps were generatbé error matrix) is divided by the total number of pixels in the error matrix. _— : ’ | C\~~/") ’ | c\C) ’ | c\C I) ’ | C\C\— ;ccmtjvrvacy rom 100% to r(l)ll or mostg:l asseds 2001). The Water class could not be evaluated in 1986 gjtict The use of georeferenced 2| 2| s0| o] 3] of of of ofNA| 0O 55
from 5 June 1973, 10 June 1986, and 2 June 1992 Landsat Multi-Spectral The "Producer's" accuracy is calculated by dividing the number of correct > by D) =0 O J e N B ; ﬁ .t?].mfr? sures aref ?81%03; coTn;]paéa €an and 1997 due to insufficient representation in reference  jgn_resolution airborne videography 2l ol 11 271 13| 121 21 ol 1l Nal o 56
Scanner (North American Landscape Characterization project, USEPA 1993}lassifications in a category by the total number of pixels for that category in ~ Siera Mariquita - - - - N :gr;,(\:”ultlunre Zr:?jmlglgs(,)quite- Woco). dIanZ clzgsgé aerial photographs and videography. appears to provide the best 2 0 sl 16| 123 21 0 0 | A o T
and 8 June 1997 Landsat Thematic Mapper images. The MSS imagery washe corresponding column (the reference data or photointerpreter class). The, o qer to determine which points along the video flight lines fell within homogeneous areas, video paliiass 9 (Water) was excluded from analysis for lack of data (only 6 possible frames) and does not d some difficulty for classificati The Barren class was mapped with poor accuracy overall Methodology for contemporary
rojected to Universal Transverse Mercator ground coordinates with a pixel "User's" accuracy is calculated by dividing the number of correct classificati : : , - - y AR SRS Rl AL 10 GEESIEI, PP P y ot i 5] O] 4] 4] 121 115] O] O 2| NA] O0f 137
_— £ 60 meters: the 30 meter TM i g led and P i G il S e Werages were intersected with the homogeneous land cover polygon coverage. We assumed a + 58ppear in the final error matrix. A surplus of about 15% over the calculated minimum number of User's accuracies reported for these classes (0% correct in 1986 map). It was most often confused landscape characterization projects 5 ol ol ol ol ol =1 > I NAl o 24
SI'Zelo' r?% grS, ! e \ :‘ne'le'tr ! imagery was resampled and mapped wi ?r ca e%?jix )r/ Weﬂ? adi l|Jt I rﬁ 2 Ipnde & \? r Ia AR AL allowable error and an overall map accuracy of at least 60% and determined we needed a total of 369rames needed in each class was selected, giving the set of 527 frames (instead of the minimum 464). equaled 13%, 21%, and 48%, respectively. with Mesquite Woodland, Grassland, and Desertscrub. ~ Pased on the ease of acquisition T ol ol 1l ol 51 2 el il wal o ”
pixel size 0 meters to facilitate comparison. corresponding row (the digital map land cover class). sample points for the accuracy assessment. Apportionment of sample points to the different land covg{;ﬁd atitude, longitude, videotape library identifier, and GPS time for each frame selected were These classes generally have sparse vegetation cover, Witapg ége fLi%?(nor sce;le resolution - . . . . - - TR . >
] TRyt Yf classes was stratified according to area. However, because the area covered by some of the smaller i TS : ; =g e X correspondina imaae pixels dominated by soil or rock : al -Zoom).
A 1_0 class classification scheme was used for the 1973, 1986, 1992 and 1_9§D|g|tal Orthophoto Quadrangles (1992 Map) _ o g y : séjpphed to the videography interpreter, along with the 10 map class descriptions shown in Table 1, ? AL Y ol NVA| N/A| NA| NA T NAT NAT NA | NIA T N/A T N/A N/A
digital maps (Table 1). The selected cover classes represent very broad bioksuracy assessment of the 1992 land cover map was performed using blad@Ver classes was negligible compared o the rest of the classes, these classes were not apportioned - - : - : :
g Ps AT o rep y broa ) - . sufficient number of samole points. The desired minimum number of samole points for anv class wast! the instruction that each video frame in the selected sample be located, visually interpreted and 10 0 0 5 ol 19 0 0 ol NA 3 o4
level categories of biological organization and are similar to the ecological and white 1:24,000 scale Digital Orthophoto Quadrangle (DOQ) images Etts gz ey, . e [y y Jassified into one of the 10 map classes. Tabled.  Classification accuracy eror matrix for the 1986 digital land cover
formation levels as provided in the Classification System for Biotic Commu- acquired from the U.S. Geological Survey. The DOQs were acquired in 199¢/hich increased the minimum total number of sample points from 371 to 464. e reta%i/ons 9 GrandTotal | 22 | 67 | 50 [141 [182 | 25 [ 7| 30 |[nAa | 3| 527
nities of North America_(Brown etal., 1979). The ten classes inglud_ed Forestnd were therefore contemporaneous with the dig_ital land cover map; Table 1.  Land cover class descriptions for the Upper San Pedro Watershed (U.S./Mexico). After.irllterpretation and classification of the sampled 527 video frames, the assigned video P g P P : Table 5.  Classification accuracy error matrix for the 1992 digital land cover
OaI§ Woodland, Mesquite Woodland, Grassland, Desertscrub, Rlpana_n, approximately 60 DOQs were used for the analysis. classifications were u;ed to create an error matrix for the'Qata. and to generate Cohen's Kappa and REFERENCE (Aerial Photo Data) map using digital orthophoto quadrangles. Land Cover Class 1997 Video | Number | Producerss Userss
Agriculture, Urban, Water, and Barren. The classes were selected prior to o Vegetative communities comprised principally of coniferous trees potentially over Kendall's tau-b statistics for quantification of overall classification accuracy. Raw percent correct for 1 > 3 4 5 6 7 8 9 10 larand Map Total | Correct Accuracy Accuracy
digitally classifying the imagery and after direct consultation with the major \é\(/)eo/ass%msd o SdA’ allowable ekr)ror &tjnd ag_over_alll mag ::Lc_lc;urarcl:y of at leasf 10 m in height and frequently characterized by closed or multi-layered canopies. the matrix, and User's and Producer's accuracies for each class were also calculated. Total REFERENCE (Digital Orthophoto Quadrangles) Total (%) (%)
o : then used an equation based on binomial probability theory to . ” . )
land managers and stakeholder groups within the San Pedro Watershed in & el T . ) . Vegetative communities dominated by evergreen trees (Quercus spp.) with a mean L . . 1 2 3 4 5 6 7 8 9 10 lGrand 1. Forest 24 22 20 90.91 83.33
Arizona and Mexico (Kepner et al., 2000). calculate the minimum number of sample points at a 95% confidence interve height usually between 6 and 15 m. Tree canopy is usually open or interrupted and Table 3. CIgSTlflﬁatlop accuracy error matrix for the 1973 digital land cover 1] 19 1 0 0 0 0 0 Of NJA| © 20 Total > Oak Woodiand v - 0 463 90,91
. . . . singularly layered. map using aerial photo interpretations. 2 3| 35 0 1 0 0 0 0| NJA| 0 39 ' ' '
S . Apportionment of the sample points to the different land cover categories w 1] 22 2 0 0 0 0 0 0 0 24 3. Mesquite Woodland 56 50 27 54.00 48.21
Historical Aerial Photography (1973 and 1986 Maps) PP ified rand [|) pH b h dgb i Vegetative communities dominated by leguminous trees with crowns covering more REFERENCE (Aerial Photo Data) 3 0 0| 17 3| 19 0 1 0| N(A| 2 42 au
Accuracy assessment of the 1973 and 1986 land cover maps was performefjY Strafified random sampling. However, because the area covered by some than 15% of the ground and often resulting in dense thickets. Generally found at ol ol ol 21 771 =z ol 1l ol wal 21 10 2| O| 44| 0| 3] 1| of o 0] o] o} 48 4. Grassland 159 141 113 80.14 71.07
using 1:40,000 scale aerial photography acquired during June 1971, 1983, 478 smaller rare land cover classes is negligible compared to the rest of the elevations below 1,200 m. 1 2 3 4 5 6 7 8 9| 10 |Grand 3 0 2| 40 9| 10 1 0 0 0 0 62 5. Desertscrub 137 182 115 63.19 83.94
1984. Additionally, April and September frames were utilized from 1972 anf'asses' these classes were not apportioned a sufficient number of sample Vegetative communities dominated by perennial and annual grasses with occasional Total > 0 0 8 131 4 0 0 0 NA 0 % 4 0 6 12| 68 17 0 0 0 0 0 103 6. Riparian 24 25 21 84.00 87.50
1984. respectively., points. In these situations the smallest sample per class should be 20 or 30 herbaceous species present. Grass height usually under 1 m. Generally found at 1] 19 1 0 0 0 0 0 0 0 0 20 6 Y 0 1 1] 19 2 0] N/A 0 23 5 0 1 sl 11| 89 0 0 0 0 ol 109 ' p- | 24 > E 71'43 20.83
’ maps in which the admissible percentage errors are 15% and 10%, respecti elevations between 1,100 and 1,700 m. 5 1| 33 0 3 0 0 0 0 0 0 37 7 0 0 1 4 o 9 1| NnAl O 20 7. _Agriculture : :
Sample points were randomly generated using the registration parameters dfan Genderen and Lock 1977). For this reason, we set 20 as the minimum R T S e EeR  STe S s g e e a] = () T e I O I ) ) 20 s| ol o 5| 3| ol ol 13| NAl o 21 6{ 0| O} O] O O} 20f 3] O] O] O 23 8. Urban 24 30 24 80.00 100.00
digital orthophoto quadrangles acquired in 1992. A grid with a resolution threember of sample points for any class, therefore increasing our total numbe| cacti that occur between 700 and 1,500 m in elevation. p 0 ol 31 92l 21 0 0 0 1 T s sl nval val val nval val val val val val val Na 7 0 0 1 0 0 4| 18 0 0 0 23 9. Water N/A N/A N/A N/A N/A
times the land cover pixel size (180 m by 180 m for the &@irel) was required sample points from 370 to 457. Vegetative communities adjacent to perennial and intermittent stream reaches. 7 0 5 3 10 7 5 0 ol A q - 8 0 0 2 1| 10 0 1] 11 0 0 25 10. Barren 24 3 3 100.00 12.50
generated and laid over the land cover map. An allocation of sample points to ) ) o i Trees can potentially exceed an overstory height of 10 m and are frequently 5 0 O 14| 11] 96 0 0 0 0 1 122 9 0 0 1 0 0 0 0 19 0 20 Total 527 527 378
land cover classes was determined by stratified (by land cover class area) Generation of sample points within the area covered by available DOQs was characterized by closed or multi-layered canopies. 6 0 0 3 0 2| 15 0 0 0 0 20 Grand Total 22| 36| 41| 114] 119 21| 13| 14| N/A 4 384
random sampling with a planned sample size of approximately 400 for eachPerformed in ERDAS Imagine (Version 8.3) and relied on a window majority Crops actively cultivated and irrigated (ground and pivot-sprinkler systems) 7 0 0 3 0 7 1| 10 0 0 1 22 10 0 0 2 ! 2 9 0 0 0] 1 20
ear. The samples were apportioned among the land cover classifications "Ule- In generating each stratified random sample point, a window kernel of : . H e § ' Land Cover Class 1986 Photo-| Number | Producerss Useres Grand Total el e e e [Overall Accuracy (%) | .73
Sfeel . P . ,pp . g . -by-3 pixel d h land | d Id Iti | Land cover dominated by small ejidos (farming villages or communes), retirement 8 0 0 0 2 5 0 0 13 0 0 20 ;
according to area with the intention of selecting a minimum of at least 20 3-Dy-3 pixels moved across each land cover class and would resuit in select homes, or residential neighborhoods (Sierra Vista, AZ). Some heavy industry (open- Map |Interpreter Correct Accuracy Accuracy —
samples per class; we assumed a + 5% allowable error and overall map O QRIS TG il 7 BI Ny e ell) 0 e B CILEi G 1 pit copper mining). ’ - ’ v > 0 ° . 2 ° ° - ° S 2 2 Total Tota (%) (%) Land Cover Class 1992 DOQ | Number | - Producer-s User-s Coefficient Value Standard Error
accuracy of at least 75% to calculate the minimum number of sample pointstQF window belonged to the same class. Generation of sample points in this s catonory i mosth reoresentod by sererial reachos of the San Pedro and 10 0 0 0 2| 15 0 0 0 1 2 20 1. Forest 20 22 19 86.40 95.00 Map Total | Correct ACCUfan’ ACCUfaCOY Kendalles Tau-B 0.741 0.024
a 95% confidence interval. Class 9 (water) was excluded from the 1086 ~ manner ensured that the points were extracted from areas of relatively Babosomari fvers and inaludee some atached pools, repressos (earthen GrandTotal | 20] 35| 53] 114 152] 18| 11] 13| S 8] 429 2. Oak Woodland 39 36 35 97.20 89.70 — TOt;r = = 100(32 91(:7) Cohenss Kappa 0.646 0.024
analysis for lack of data (only 6 possible frames) and does not appear in thehomogenous land cover class. reservoirs), tailings ponds, and recreational ponds. 3. Mesquite Woodland 42 41 17 41.50 40.50 2' oorkej/v S 28 = ” 80.00 91l67
final error matrix. Most of the land cover classes were fairly well represented in the DOQs. On A cover class represented by large rock outcropping or active and abandoned mines Land Cover Class 1973 |  Photo-| Number | Producerss Userss 4. Grassland 104 114 77 6750 74.00 . Oal F)O an 5 .
. : . (including tailings) that are largely absent of above-ground vegetation. Map [interpreter| Correct Accuracy Accuracy 3. Mesquite Woodland 62 64 40 62.50 64.52
Two mutually exclusive sets of sample points were generated for both 1973the Barren and Agriculture classes were poorly represented in the available Total Total (%) (%) 5. Desertscrub 95 119 74 62.20 77.90
(n = 429) and 1986 (n = 384). Insofar as e il selesad |POQs covering 5.3% and 14.2% of the map area, respectively. After . . . o 6. Riparian 23 21 19 90.50 82.60 4. Grassland 103 99 68 68.69 66.02
= = . possible, pixels selected as samp : . e Table 2. Film available and acquired for 1973 and 1986 accuracy assessment of digital 1. Forest 20 20 19 95.00 95.00 - RIp c c 5 Desertscrub 109 129 89 68.99 8165
sites represented the center of the 18homogeneous area (i.e., the 3-by-3 Interpretation of the 457 DOQ sample frames, the assigned classifications w land d 7. Agricult 20 13 9 69.20 45.00 : : '
; ] and cover data for the Upper San Pedro Watershed. 2. Oak Woodland 37 35 33 94.29 89.19 . Agriculture . . —
square of 9 pixels all representing the same class of land cover) on the |andused to generate an error matrix and used to compute the accuracy of each - 8. Urban > v = et Sy 6. Riparian 23 25 20 80.00 86.96
cover map. In cases where a land cover class was not often represented (e%§12991Y: along with both commission and omission errors. In addition, Date Source Scale Film Type Total Frames 3. Mesquite Woodland 20 53 16 30.19 80.00 . —rba ' : 7. Agriculture 23 22 18 81.82 78.26
water), pixel sample points were chosen with a majority of at least six pixelss mmary statistics _for the matrix as a whole (overall classification accuracy, | 3yne 21, 1971 USGS/EDC  1:38,000 Black and White 5 4. Grassland 128 114 92 80.70 71.88 9. Water NA NA NA NA NA & Urban ” m " 100.00 24.00
out of nine in the window belonging to the same class. The land cover Kappa and tau statistics) were calculated. Air Force 5. Desertscrub 122 152 96 63.10 78.69 10. Barren 20 4 0 0.00 0.00 5 Water 0 ' s o S0
classification was based on the center pixel. Aerial photographs from 1971 ajrhorme Videography (1997 Map) June 29, 1971 USGS/EDC ~ 1:39,000  Black and White 21 6._Riparian 20 18 15 83.33 75.00 Total Sl Ein ges 10. Barren 20 11 11 100.00 55.00
and 1972 were used to assess the 1973 digital map and from 1983 and 198Accuracy assessment of the 1997 land cover map was performed using airb : Air Force : 7. Agriculture 22 11 10 90.91 45.45 —— ” | P Total 457 457 342
for the 1986 map (Tgble 2).. Oncg acqglred, these photographs were plotted-8dr video data encoded with GPS time and latitude and longitude coordina April 21, 1972 USGS 1:40,000  Black and White 41 8. Urban 20 13 13 100.00 65.00 verall Accuracy (%) .
b?‘§e maps to establish their ppsmons in relation to the sample p.om.ts. The The video data were acquired between 2 and 5 May 1997 and were therefor] June 27, 1983 USGS/ 1:40,000  Black and White 11 9. Water 20 5 3 60.00 15.00 — Overall Accuracy (%) | 74.84
digital orthophoto quadrangle imagery was used as a tool to assistinthe  nearly coincident with the June Landsat TM scene. There were 11 hours of NHAP83* 10. Barren 20 8 5 2500 10.00 Coefficient Value Standard Error
accurate location of sample points on the photographs during the interpretatiginuously recorded videography of the San Pedro Watershed for the ared June 30, 1983 USGS/ 1:40.000  Black and White 2 Kendallss Tau-B 0.593 0.039 —
rocess . . . ! ! Total 429 429 299 Coefficient Value Standard Error
p ' north of the U.S.-Mexico border. The 1997 video footage was acquired by NHAP83* Cohenes Kappa 0.612 0.029 PTER——— = T
When identification of land cover for all sample points was completed, the Iahyin9 north-south transects spaced 5 km apart and the total flight coverage | June 7, 1984 USGS/ 1:40,000  Black and White 22 | Overall Accuracy (%) | 69.71 Cohenes Kappa 0701 0,025
cover identification for each sample point was compared with the land covere_nc(mp"iSSGd a d|§tance O.f (ENY) 20001, Ui Sessd a|rb_orne D E bR ' '
shown on the digital land cover maps. The classification error matrices andiﬁbe a_nd gquraphm CTOTEIIEE BIEE Ll (_axtracted LD i V|d_eo for eachl september 5, 1984 USGS/ 1:40,000  Black and White 6 Coefficient Value Standard Error
Producer's, User's and overall classification accuracy along with Cohen's  119nt line. Flight line coverages were reprojected from geographic to UTM NHAP83*
Kappa and Kendall's tau-b coefficients were calculated. To obtain overall mgCrdinates with the same projection as the 1997 land cover map. [ Total Number of Frames o8] Kendalls Tau-B 0.562 0082
. - \
*U.S. Geological Survey National High-Altitude Program CIETS [T LHEZ Lo

nito://www.epa.govinerlesdil/land-sci/san-pedro.nirn
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