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Surface Process Hazards Unit 2 Part 3: Yosemite

Landscape Features
Becca Walker (Mt San Antonio College) and Sarah Hall (College of the Atlantic)

Yosemite National Park is located in the Sierra Nevada Mountains of
California. Glaciers and rivers carved this north-south trending granitic
mountain range into the dramatic and iconic landscapes that Yosemite is
known for. Each year over 4 million people visit the park to enjoy https://cmmons.wikimedia.org/w
camping, hiking, swimming, climbing. With very steep granite cliffs, this iki/File%3ATunnel View%2C Yo
location is popular among rock climbers! In this activity you will use semite Vallev%2C Yosemite N
hillshade, aerial and topographic maps to identify landscape features. You

will also use these maps to begin to think about landscapes quantitatively by building a topographic profile and
calculating the slope (steepness) and aspect (orientation) of portions of the landscape.

1) Identifying landscape features

On the lightened SRTM DEM below (Map 1), use colored pencils to outline and label examples of various
landscape features. Maps 2-4 on pages 2 and 3 are SRTM hillshade, aerial, and topographic maps covering this
area that you can use to pick out the features as you did in in the earlier activity. Be sure to identify a few of
the following: Ridges, rivers. cliffs, lakes, moraines, dams, snow cover and a bonus: Can you find a linear
feature (fault) in the easternmost section of this map area?

SRTM DEM hillshade image MAP 1: Draw on this map!
Yosemite NP, Sierra Nevada Mountains, CA
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SRTM DEM hillshade image
Yosemite NP, Sierra Nevada Mountains, CA
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Aerial image
Yosemite NP, Sierra Nevada Mountains, CA
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Yosemite NP, Sierra Nevada Mountains, CA

Location of Maps 5 and 6

USGS 4km 4 miles
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MAP 4:

2) Building a Topographic Profile

In the space below, sketch two topographic profiles using the tie-points on Maps 5 and 6. These maps, a
topographic map and lidar-based hillshade image, are larger scale maps (1:100,000) than Maps 1-4 (1:400,000).
Note their location (rectangle) on Map 4. The tie points are in a line, so you should be able to lay a piece of
paper along the points and record their position and elevation. Then translate the location of the points to a
profile grid with horizontal distance on the x-axis (in km) and vertical elevation (in m) on the y-axis. Be sure to
label your x- and y-axes as well as the endpoints of the profiles (A-A’). You might want to exaggerate your
vertical scale a bit to see the topography!

A-A’ Topographic Profile:



B-B’ Topographic Profile:

MAP 5:
Topographic Map
Yosemite Valley, CA
USGS
e A
°

[ J

°
*B

°
e °
o
[ ]
(]
(] ° AI
oB’
Contour Interval: S0m 1 km 1 mile




MAP 6: Lidar hillshade imageodraped over aerial imagery
Yosemite Valley, CA
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3) Calculating Slope

Slope describes the angle from horizontal that the land surface is oriented. A vertical rock face may have a slope
of 90°, perfectly perpendicular to horizontal, such as a lake or ocean surface. Slope is useful to know,
especially when hiking! A 1-km hike across a 10° landscape is much easier than a 1-km hike over 50° terrain! It
is also important to know for hazards assessment. To calculate slope, you just need to know the change in
vertical distance (elevation) over a horizontal distance, sometimes this is referred to as “rise over run”. Be sure
you convert your units to be the same for both the rise and the run.

Slope(°)= Tan'(change in elevation/change in distance) 18.4°

00 Wt

Example: 100’ elevation change over 300’ horizontal distance 300

Slope(°) = Tan™ (100/300) = Tan™ (0.333) = 18.4°

Using the elevations you measured for each tie point in part 2, calculate the slope in degrees of the land between
each point. For the A-A’ profile you should calculate 7 slope values and for the B-B’ profile you should
calculate 5 slope values. Label the slope values on your profiles between each of the tie points.



Questions:

1.

Approximately how wide is the valley floor on the A-A’ profile? On the B-B’ profile?

Which profiles looks more “U-shaped” and which looks more “V-shaped”?

Describe what you expect the character of the river to be like along the A-A’ profile vs. the B-B’ profile
(some words that might be useful: confined valley, fast flowing, meandering, rapids, narrow channel).

What landscape features are the highest and lowest slope values associated with?

A knickpoint is a point along a river where elevation drops quickly over a very short horizontal distance
(high slope!) Waterfalls occur at knickpoints. Label the approximate location of a knickpoint along the
Merced River (the river in Yosemite Valley) on Map 6 (hint: they often occur where valleys go from
being wide to narrow in the downstream direction.)

Compare your calculated slope values to those shown on Map 7, a slope map derived from the Lidar
DEM on Map 6. Are your values similar or different to the values on Map 7 for a given area? What
might contribute to difference between your calculated values and the actual measured values?

This region has experienced historical seismicity. Describe a location and put an X on the Map 7 where
you WOULD NOT want to be standing/sleeping during and earthquake. Write a sentence or two
describing why not.



) Slope Map
MAP 7: Yosemite NP, Sierra Nevada Mountains, CA

Stock et al., 2014
4) Aspect!

Another important aspect (ha!) of reading landscapes is realizing what the orientation of the different features,
particularly hillslopes and rock faces, are. When we talk about aspect, we use azimuthal and cardinal directions.
Cardinal directions refer to N, S, E, W, and all of the combinations: NW, SE, etc. Azimuthal directions are more
specific. We use degrees to represent the compass circle where north is 0° or 360° and east is 90°.

Question:

8. What are the azimuthal directions of south and west?

9. What cardinal direction is an azimuthal direction of 315°? What about 110°?

10. Now think about north facing vs. south facing hillslopes. Which do you think will receive the most
amount of sunlight (in the northern hemisphere) and why?

11. North facing slopes have a wide range of azimuthal values. What range of values do you think constitute
north-facing? South-facing?



12. On Map 6, shade in a few steep north facing slopes blue and a few steep south-facing slope red. South
facing slopes are slopes oriented in the southerly direction, not on the south side of a valley.

13. Based on your answer to #10, what are some activities (e.g. farming, ski slopes) that might be better on
either north or south-facing slopes? Please list 3 activities for each.

14. Finally, the slope map derived from the lidar DEM is shown on Map 8. Based on all of the data available
to you here on the various maps (aerial, topography, DEM, slope, aspect), where, in this valley, would
you say the most likely places for rockfall would be and why? Feel free to make a quick sketch of the
valley in the space below.



Map 8:

Yosemite Valley Aspect

Map based on Lidar data available at

Leg end opentopography.org and prepared by
Gemma Venuti, COA GIS Laboratory,

- Flat January 2016.
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