GIS in Water Resources Exercise #4 Solution

1. Table giving the length of the Logan River main stream from NHDPlus Length (km) column,
Landscape.gdb\NHDPlusvshape_length and Logan.gdb\Basemap\LoganMain shape_length. Explain
the differences. Commenton which you think is more reliable. [Hint the answer has to do with the
coordinate systems used to represent each of these feature classes.]

Selection Statistics of NHDPlusy =5

Field
Length (km) M
Statistics:

Count: 47

Minimum: 0.052

Masimum: 4.187

Sum: 52.643

Mean: 112017

Standard Deviation: 1.031612
Mulls: 1]

Frequency Distribution

Field
zhape_Length -
Statistics:

Cournt: 47

Minimum: 124.108371
Maxdimum: 5623. 724966

Sum: 70675.8359201

Mean:  1503.74126

Standard Deviation: 1386.047654
Mulls: 0

Frequency Distribution
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Statistics:

Count: 47

Minimum: 87.597863

Madmum: 4173.551034

Sum: 53109.683852

Mean: 1123593273

Standard Deviation: 1022.861757 5
Nulls: 0

Frequency Distribution
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Length from NHD Plus Length Values (km) 52.65
Length from shape length in NHD Plus (km) 70.68
Length from shape length in LoganMain (Projected | 53.11
into Albers coordinate system) (km)
The first and third lengths are within 0.5 km of each other and are consistent. Differences may
be due to slight differences in coordinate system and generalization of the lines. The NHD plus

shape length is distorted due to being evaluated in the Web Mercator coordinate system which
artificially expands lengths (evidently).




2. Preparea layout showing the topography, Basin Outline, NHDPlusv streams and Logan River Main
stem stream forthe Logan River Basin. Include a scale bar and North arrow and appropriate title,
labeling and legend so that the map is self-describing.
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3. Agraphgiving the elevation profile of the Logan River main stem.
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Elevation Profile prepared using Excel. Note that lengths were computed from the
coordinates and scale to the total of 53 km.



4. The numberof columns and rows, and grid cell size in the Logan DEM. The minimum and maximum
elevation values in the Logan DEM.

Number of rows: 1466
Number of columns: 968
Cell Size: 30.922 m

Min Elevation: 1411.2 m
Max Elevation 3037.6 m

5. Alayoutshowing the deepestsinkin the Logan River basin. Reportthe depth of the deepestsink as
determined by fil-dem.

The depth of Peter Sink, the deepest sink is 61.67 m



6. Makea screen capture of the attribute table of fdr and give an interpretation forthe values in the
Value field using a sketch.

Table O x
fdr x
OBJECTID* | Value | Count
3 1 1| 120758
2 2 39519
3 4 95093
4 2| 7857
5 18 | 112077
[ 32| T4085
T 64| 7191
g 128 | 20000
oA 1 E
(0 out of 8 Selected)

fdr

Interpretation of flow directions encoded in the Value Field

7. Reportthe drainage area of the Logan River basin in both numberof 30.92 m grid cells and km? as
estimated by flow accumulation. Reportthe area of the Logan River basin in km? as calculated by
the arcgis.com watershed function. Report the area of the Logan River basin in km? as reported by
the USGS forthe Logan River stream site. Discuss reasons for any differences.

Flow accumulation: 583809 grid cells = 558.14 km?
AreaSgKm reported by ArcGIS.com watershed function = 555.38 km?

USGS Area 214 mi2 = 554 kn?

These differences are small and arise due to rounding and small difference in flow directions
along the edges of the watershed.



8. Describe (with simple illustrations) the relationship between StrLnk, Drainageline, Catchment and
CatchPoly attribute and grid values. What s the unique identifierin each that allows them to be
relationally associated?

The grid values for Catchments and the corresponding StrLnk rasters
arethe same. These values areinherited by the gridcodeattribute

Identify from: [ <Visible layers>

of Drainagelineand CatchPoly thereby providinga one to one = oranagene
association between drainagelines and the subwatershed polygon [ e

é(:amhpoly
that drains to them. E K
iy g%

o
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Location: 1,675,463.508 7,328,041.948 Meters.

Field
OBJECTID 63

Value

Shape Palyline
ardd 63
grid_code 60
from_node 52
to_node 71

Shape_Length 3789.335H495

Identified 4 features

- feR 0@ x R R UNC
x
OBJECTID® | Shape* | Id | grid_code | Shape_Length Shape_Area OBJECTID* | Shape® | arcid | grid_code | frofn_node | to_node | Shape_Lengt -
=7 | Potygon =7 &7 §420 | 1372500.000001 &1 | Polyiine &1 58 50 3771.7618(
58 | Polygon 58 71 120 900 52 | Polyine 62 Py 70 63 116139610
59 | Polygon 59 34 17400 | 9605699.99939% 63 | Polyiine 63 [ ( 52 71 3789.3354¢
&0 | Polygon 60 53 4320 533700 64 | Polyline 64 et 71 69 362.1320¢
&1 | Polygon &1 58 19580 9377999 999599 65 | Polyline 85 45 72 4 §215.6201¢
52 | Polygon 52 20040 | 9670500.000002 86 | Polyline 66 71 73 68 1136.5432¢
3 [ Polygon & ( | oreasoooonoozl 67 | Polyine 67 51 56 74 2858 08651 ™
B4 | Polygon 64 -~ 120 800 a] L I G
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o 1 n[E/E @ out of 434 Selected)

1 m |-| (L out of 502 Selected)
{CatchPoly!| Drainageline

CatchPoly ]

9. Atable giving foreach of the tributaries identified above the number of upstream stream links, the

total length of upstream stream links, the total upstream area, drainage density (totallength/total

area), numberof downstream links along path to outlet, distance to outlet along the streams.

~ '

Righthand fork traces. For upstream (left), | used edge flag. Fordownstream (right)l used junction

flagso as not to getthe extralengthinthe tributary stream.




Franklin Basin

Beaver Mountain

Right Hand Franklin Beaver
Fork Basin Mountain

Number of upstream links 13 13 7
Length Upstream (km) 23.7 52 30.99
Area Upstream (km?) 65.8 89.97 67.1
Drainage Density (km/km?) 0.360 0.578 0.46
Number of downstream links 3 16 18
Length Downstream (km) 17.45 50.08 56.21




10. A layoutillustrating the longest flow path in the Logan River Basin and giving the length in km.
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