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FIGURES

Figure 1. The Valles Caldera National Preserve, located in northern New Mexico.
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Figure 2. Diagram of collection locations for each research exclosure site.

Table 1. Descriptive statistics of bank width and thalweg depth for all streams, 2006-2010.

Descriptive Statistics

N | Minimum | Maximum | Mean | Std. Deviation
104 55.0 1380.0 | 434.433 240.9162
204 40.0 1410.0 | 386.250 244.7935

70 177.0 1380.0 | 506.186 268.4861

80 70.0 1300.0 | 488.275 264.3170
106 80.0 1360.0 | 386.934 265.6551
191 42.0 915.0 | 103.071 90.0955
213 0.0 935.0 | 92.030 62.9669
142 43.5 985.0 | 116.067 109.2052
215 33.0 891.0 | 111.481 131.1288
215 0.0 162.9 | 86.280 23.1246
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Table 2. One-way ANOVA results comparing bank width to depth ratio 2006-2010. Bank width
to thalweg depth ratios were compared for all locations per stream. Statistically significant
differences (p < 0.05) indicate a difference between bank width to thalweg depth ratios
between the two streams listed.

One-Way ANOVA
95% Confidence Interval

Width To Depth Sig. | Lower Bound | Upper Bound
2006 Width to Depth Ratio East Fork Jaramillo .000* 1.3668 3.1723
San Antonio | .013* .1803 1.8573

Jaramillo East Fork .000* -3.1723 -1.3668

San Antonio | .000* -1.9315 -.5700

2007 Width to Depth Ratio East Fork Jaramillo .000* 1.9087 3.3211
San Antonio | .000* .5494 1.8953

Jaramillo East Fork .000* -3.3211 -1.9087

San Antonio | .000* -1.9127 -.8723

2009 Width to Depth Ratio East Fork Jaramillo .000* 2.3399 8.4869
San Antonio | .005* .8573 5.7218

Jaramillo East Fork .000* -8.4869 -2.3399

San Antonio | .045* -4.2074 -.0403

2010 Width to Depth Ratio East Fork Jaramillo .000* 1.5371 3.9316
San Antonio | .000* .8451 3.2563

Jaramillo  East Fork .000* -3.9316 -1.5371

San Antonio | .367 -1.8809 5135

*. The mean difference is significant at the 0.05 level.
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Figure 3. Measured bank widths by year (2006-2010) and predicted bank widths by exclosure
location as calculated in ArcGIS. a. Jaramillo Creek b. East Fork Jemez c. Rio San Antonio. No
significant differences between any groups. Asterisks and circles denote outliers.
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Width to Depth Ratios 2006-2010
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Figure 4. Bank width to depth ratios for unexclosed and exclosed locations for all streams,
2006-2010. No significant differences between groups. 1. Exclosed 2. Unexclosed. No significant
differences between groups.
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R2 Linear = 0.765
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R2 Linear = 0.822
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Figure 5. Regression analysis of stream width to bank width for 2006-2010. All regression
relationships shown are significant (p < 0.005).
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Figure 5. Bank width to depth ratios by exclosure locaiton 2006-2010. There are no significant
differences between exclosure locations.
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Table 3. Results of two-way ANOVAs with bank width to thalweg depth. Significant values (p <
0.05) are listed for two-way ANOVA, and for simple main analysis post-hoc test, which identifies
where significant interactions occur.

Two-way ANOVA Results

Main
Bank Width to Depth Ratio  Main Effects Analysis ANOVA sig. Effects sig.
2007 EastFork Gen-Stream 0.05 0014
ExMon-Ex
EastFork Stream 0.03 0.005
ExMon-Ex
Two-way ANOVA Results
Main
Bank'Width Main Effects Analysis AMOVA sig. Effects sig.
2008 EastFork Gen-Stream 0.05 0.03
ExiMon-Ex

34



Ryan Kelly MWR

Table 4. Values from two-way ANOVAs that produced significant results seen in Table 3.

2007 Width to

Depth Ratio
95% Confidence Interval
for Difference
Mean Std. Lower Upper
Stream Difference Error | Sig. Bound Bound
East Fork Exclosed Unexclosed -1.323" .533 | .014 -2.374 -.272
Jaramillo Exclosed Unexclosed -.120 353 | .734 -.816 576
San Antonio Exclosed Unexclosed .182 297 | .541 -.404 .768
2007 Width to
Depth Ratio
95% Confidence Interval
for Difference
Mean Std. Lower Upper
Site-by-site Exclosures Difference Error | Sig. Bound Bound
East Fork Unexclosed Exclosed -1.323" .466 | .005 -2.243 -.403
Jaramillo Lo Unexclosed Exclosed -.653 435 | 135 -1.512 .205
Jaramillo Up Unexclosed Exclosed 407 439 | .355 -.458 1.272
San Antonio Up Unexclosed Exclosed 142 442 | 748 -.730 1.014
San Antonio Lo Unexclosed Exclosed 560 439 | .203 -.305 1.425
San Antonio Mid Unexclosed Exclosed -.163 473 | 731 -1.096 770
2008 Bank
Width (cm)
95% Confidence Interval
for Difference
Mean Std. Lower Upper
Stream Difference Error Sig. Bound Bound
East Fork Exclosed Unexclosed -256.500" | 115.583 | .030 -487.268 -25.732
San Antonio Exclosed Unexclosed 36.286 | 72.893 | .620 -109.249 181.821
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Table 5. Results and values calculated from a repeated measures ANOVA for 2006-2010.
Significant values (p < 0.05) indicate a between-year difference in bank width to thalweg depth

ratios.
Repeated Measures ANOVA
Measure
WD:
95% Confidence Interval for
Difference
Mean Std.
Year Difference Error Sig. Lower Bound Upper Bound
2006 2007 .878" .042 | .000 .679 1.077
2008 -.245 .224 | 1.000 -1.317 .826
2009 -414 170 | .588 -1.226 .397
2010 -.239 15| 925 -.790 311
2007 2006 -.878" .042 | .000 -1.077 -.679
2008 -1.123" .208 | .029 -2.115 -.131
2009 -1.292" 173 | .007 -2.116 -.468
2010 -1.117° 141 | .005 -1.790 -.444
2008 2006 .245 .224 | 1.000 -.826 1.317
2007 1.123" .208 | .029 131 2.115
2009 -.169 .103 | 1.000 -.660 .322
2010 .006 .220 | 1.000 -1.042 1.054
2009 2006 414 .170 | .588 -.397 1.226
2007 1.292" 173 | .007 .468 2.116
2008 .169 .103 | 1.000 -.322 .660
2010 175 .147 | 1.000 -.526 .876
2010 2006 .239 115 925 -.311 .790
2007 1.117" 141 | .005 444 1.790
2008 -.006 .220 | 1.000 -1.054 1.042
2009 -.175 .147 | 1.000 -.876 .526
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Average Bank Movement 2006-2010
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Figure 6. Averaged left and right bank movements through time (2006-2010). Negative values indicate a bank movement to the

right, away from the rebar post where measurement starts, positive values indicate a movement to the left, away from the rebar
where measurement starts.
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Figure 7. A depiction of the same cross-section (light blue) in both HEC-RAS (a) and HEC-GeoRAS
(b) with 0.4m?s! flow. In HEC-GeoRAS, the thin blue line represents the stream center line
while the yellow lines depict cross-sections. The circles represent bank lines on each cross-
section, with diamonds depicting the water’s extent. Diamonds outside of circles represents
overbanking.
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Hydrologic Model Overbanking = Water Width = Bank Width
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Figure 8. Data output from HEC-RAS model. Water widths are indicated by blue, and bank widths by orange. Any place where the
blue graph is higher than the orange graph is an area where water width is wider than bank width, and overbanking is occurring.
Upstream is left on the graph, downstream is right
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Appendix A:

San Antonio Creek Exclosures: The eastern-most exclosures are located at 35°58’9.25” N,
106°30’13.94” W. The central exclosures are located at 35°58’3.47” N, 106°32’9.52” W. The
western-most exclosures are located at 35°58’26.38” N, 106°35’45.50” W.
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