FOTOTTCTTTOTOT DT OTTOTTTTOTTTTTTTCIT OOy

V44

A Predictive Model of Rock Art Sites in Wisconsin’s Driftless Area: Preliminary Results

Abstract Wisconsin Driftless Area Rock Art Site (WiDARAS) Predictive Model

This poster presents the preliminary results of independent research undertaken to develop 3 predictive model for rock art site sensitivity within Wisconsin’s Driftless areg contains approximately 41 percent of all reported rock art sites in the state (Lange 2006). This is likely due to the
Wisconsin’s Driftless area. Forward stepwise logistic regression was utilized to determine the independent variables that were included in the model environmental aspects of the Driftless ares; prehistorically the region was unaffected by glacial advance and therefore harbours well-preserved
and raster values were extracted to the dataset using bilinear interpolation. The model run resulted in 3 Geographic Information Systems-based mapped ~ Upper Cambrian sandstone and Ordovician limestone bedrock outcrops. These outcrops contain caves and shelters situated alongside sloping
predictive surface. The model was then analyzed in conjunction with SYSTAT output statistics to determine model quality. The resultant Kvamme’s valleys. Thus, the region presents an ideal setting for rock art production. The WIDARAS study area includes the Driftless area with a 5 kilometer
Gain Statistic indicates 3 strong predictive model. The results placed 97% of reported rock art sites in high/medium probability areas constituting surrounding buffer. The model was developed to guide the authors in targeting discrete high probability areas for rock art within the region, in
18% of the study area, while 85% of the random point dataset was placed in low probability areas constituting 82% of the study area. order to locate new rock art sites. To that end, the WiDARAS predictive model is non-parametric, 3s it is the intention of the authors to refine
Field testing of the model is planned for 2013. and develop the model to incorporate new rock art site data as it is identified and recorded over time.
Dataset Kvamee’s Gain Statistic
The WiDARAS model was developed with a binary classified dataset composed The Kvamme’s Gain Statistic is one of the most prominent model evaluation
of 3 control group and a random point group.The control group is comprised of [ 3ke Superior methods. It is based on the assumption that if the high potential area is small
104 rock art sites recorded in the Wisconsin Historical Society’s Archaeological relative to the overall study area and the number of sites found within it is large in
Site Inventory Database. The control group includes sites located in the counties relation to the total for the entire study area, then it is 3 fairly accurate model.
of Dane (11), Grant (1), lowa (36), Jackson (8), Juneau (18), La Crosse (7), Numerically, the Kvamme’s Gain Statistic ranges from O to 1, with 1 indicating 3
Monroe (6), Pepin (1), Richland (2), Sauk (2), and Vernon (12). Reported cultural perfect model that predicts 3ll possible instances with little known information and
affiliations represented in the control group include Early and Late Paleo-Indian, O indicating a model that predicts no better than random chance. The WiDARAS
all stages of the Archaic period, all stages of the Woodland period, Oneota, Historic model produced a 0.97 Kvamme’s Gain Statistic, indicating a very strong
Native American, Historic Euro-American, as well as unknown prehistoric, unknown predictive model.
historic, and simply unknown. Reported site types represented in the control group _ °
include rock art, cave/rockshelter, quarry, cemetery/burial, isolated finds, workshop Mann Wh ltney U
site, and campsite/village. The random point group was generated using ESRI’s The Mann-Whitney U test is 3 nhon-parametric hypothesis test used to determine
random point generator tool and includes a total of 196 random points. whether one of two sample datasets has larger significance than the other, and it is
. . one of the most well-known non-parametric significance tests utilized to determine
Environ mental Va l"lables the strength of 3 predictive model. The results of the Mann-Whitney U test indicate

that the distribution of variable values is significantly different (at the 0.05 level)
from the random point dataset compared to the control dataset for all except two
variables, Distance to Fluctuating Rivers/Streams and Distance to Stream Order 4.
Thus the model effectively identifies a set of variables which discriminates between

A total of 61 independent variables were tested during this first phase of modelling.
These variables include:

National Elevation Dataset (NED) Derivatives:

levation . the two populations. This signifies that rock art sites are not randomly distributed
Slope oy | e - across the landscape.
ASPGCJC Clark avy Mean Comparison
. . Jackson Clark ? Variables Modeled Sites IS_ic;\é\;Prob. Egirr\gsm Mann-Whitney
D lS’Car)CG Va Hables: Buffalo BG_WIOMO_DIST 64,333m 109,684m 98,137m 0.0001723938840
c . . . . ~= BG_WISUO_DIST 66,132m 116,439m 107,044m 0.0000014717210
Bedrock Depth ( Spll’c based on percentage of area within 3 certain distance to surface) U BRD_100FT_DIST 16,951 m 16,305m 11,961m 0.0000334327450
. T~ HYDRO_FLUCTUATING_RI- | 2,834m 3,225m 3,271m 0.8876735814753
Bed l’OC[( Geology (baSGd on unit age ahd l’OCk tyP€S> VERSTREAMS DIST
. . . . . . 2 HYDRO_INTERMITTENT _L- | 342 m 5,605m 6,700m 0.0268407153230
Hydrology Junctions (confluences, shoreline intersection, main drain, headwater) AKEPOND_DIST
Intermittent Hydrology (Backwater, Lake/Pond and River/Stream) Monto U RSTREAMLDIST .~ | > sorm o
. . aV; : .
Pérénhla[ HYd]"Ology (BaCkwatGl’, La l{@/Pond and Rlver/stream> - _II-_IYDRO_ST_ORDER_B_DIS 2133m 1,031m 1,488m 0.0000001983185
River/Str eam Or d ors - . 1I-_|YDRO_ST_ORDER_4_DIS- 3200m 904m 3,264m 0.9253478333344
Ol’lglﬂal \/Ggetafth JCyPGS ' 1I-_IYDRO_ST_ORDER_9_D|S- 66,884 m 22,870m 44,625m 0.0000000000035
OV_BRUSH_DIST 15,843 2,747 8,843 0.0000009528512
Ecotones Verhon OV _JPSOFB_DIST 16,713 2 31,80£3nm 35,09r2nm 0.0000000000489
. o . y it SLOPE 36 12 14 0.0000000000000
One Kilometer Densities: Graph of Rodk At Model Sensiivty Sarfice Richland ol i)t
Confluence e el Crfor Receiver Operating Characteristic (ROC) C
Stream/River g e - ecelver Uperating argCterIstic urve
Shoreline L L | P L .
Main Drain ] C3 study Area - The relationship between 3 binary classified system of sensitivity and specificity is
Headwater § mocwoom- Ko A Sive ey = evaf‘ggh 051 analyzed and illustrated using a ROC curve, 3 graphical plot which illustrates the
[ ooy Mediam _— N | performance of 3 binary classified system. The ROC analysis is related to the
Other Raster Datasets: 40,000,001 o TSH;%h o6 Kilometers - Low: 550 cost/benefit analysis o{diagnosﬁc decision making and allows for the independent
Ecological Diversity (1 kilometer) ol MIZE: ——— choice of optimal models from suboptimal models based on cost/benefit context.
Sensitivity 0] 15 30 60 Miles
FOVWan StﬁPWiS? [OIQI'SJ“'C regression WiS u’cilizgd .’CO de’c{ermme Hl)e SUESE’C of The diagnostic accuracy of the ROC curve is determined by the Area under the Curve
md?PT”de”t variables U§€d J;O cregte the predictive surhace. TVYG veo t{ e 61 tested . L. l l .. l (AUQ). The AUC is typically represented by a traditional academic point system,
\.ﬁ;rlab es wercla deemed significant and usedh’co c[:rea.te.’c e predictive surface, and are WIiDARAS Pl"edldlve MOde : Pre Imingry Results with the score of 1 representing perfect accuracy, a score of 0.5 representing random
llustrated be_ OVYF Itis m’cgms{’cmg to note that logistic regression did not identify il resulis of : l o i hidh | b 187 of th chance, and 3 score of less than 0.5 representing worse than random chance.
Aspect 3s 3 significant variable. Statlstlcg results placed 97% o repor’ced rock 3rt sites in hig /medlum probabi Ity areas ;onstltutlng 8% of the study The result of the AUC on the WiDARAS model is 0.97, indicating a near perfect
Slope OrigialVege’cation Type | Original Vegetation Type | Intermittent Hydrology Perennial Hydrology River/Stream Orders areg, Wl’)lle 85% O{t}')e lf‘andom POH’)JC dataset W4as Placed 1N [OW P}’Obablllty aregs COhS’Cl’(u’Clng 82% OFthe StUdy dreg. score O{dlagnOSth aCCUY‘aCy

While the Kvamme’s Gain Statistic, Mann Whitney U test, and the ROC and AUC results indicate that the WiDARAS
model is highly accurate, it is clear that the predictive surface is not precise. This is likely due to the high density of
reported rock art sites in lowa and Juneau counties, as sites within these two counties account for approximately 49
percent of all reported rock art sites in the Driftless area (Lange 2006). Thus it appears that the lowa and Juneau county
sites are skewing the predictive surface, although it is important to note that the model identified many smaller, discrete
s g e e T TN o S areas of high/medium probability in counties which have little or no reported rock art sites.
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The next step in the modelling process is field testing of the smaller, discrete high/medium probability areas, primarily
located outside of lowa and Juneau counties. The results of the field testing will augment the binary classified data set and
periodic refinement of the WiDARAS model with new data should result in the creation of 3 more precise predictive surface.
Field testing of the high/meduim probability areas identified in the WiDARAS predictive model will beqin in 2013.

Areg Under ROC Curve = 0.97122743328101
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