GIS in Water Resources Exercise #4 Solution

1. Report the main stream length, total stream length, basin area and drainage density for the Logan
River Basin as determined from NHDPIus flowlines.

Logan River Main Stream length is from the following

l ] Frequency Distribution
Statistics:

47
Minimum: 0.092
Maxdimum: 4.187
Sum: 52.648
Mean: 1.12017

Standard Deviation: 1.031612
Nulls: 0

l Shape_Length M Frequency Distribution
Statistics:

Count: 47
Minimum: 87.537863
Madmum:4173.551034 10
Sum: 53109.683852

Mean:  1123.533273

Standard Deviation: 1022.861757
Nulls: 0

0
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52.6 km is the sum of lengths reported by NHDPIlus. 53109 m = 53.1 km is from Shape_Length
evaluated using the coordinate system of the Basemap feature dataset. | will use the latter for
consistency with basin area computed in this coordinate system.

Total stream length is from

Field
-
Statistics:

Count: 203

Minimum: 27.032859

Mapdmum: 7802.353337

Sum: 388384 244825

Mean:  1913.222831

Standard Deviation: 1677 966636
Mulls: 0

Frequency Distribution
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Basin area is from

Table O =
H- B B
Basin x
DataRes=solution Area Square Kilometers Shape_Length Shape_Area
k| 30.0 555.3837 176755.775323 | 5553863699.845376
¥ i | »
4 4 1 & k E 0 out of 1 Selected)
Basin;
Drainage density is total stream length/basin area
Summary Table
m km
Main stream length 53109 53.1
Total stream length (Ly) 388384 388.4
Basin area 555383700 m” 555.38 km”
Drainage density (L1/A) 0.000699 m™ 0.699 km™




2. Prepare a layout showing the topography, Basin Outline, NHDPlusv streams and Logan River Main
stem stream for the 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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elevation values in the Logan DEM.

Information is from dem properties

General | Source | Bxent | Display | Symbology |

3. The number of columns and rows, and grid cell size in the Logan DEM. The minimum and maximum

,
ot

Property Value
= Raster Information
Columns and Rows 968, 1466
Mumber of Bands 1
Cell Size (X, ¥) 30,92208078, 30.92208078
ncompressed Size 5.41 MB
Farmat FGDER.
Source Type Generic
Pixel Type floating point
Fixel Depth 32 Bit
Data Source
Data Type: File Geodatabase Raster Dataset
Database: C:\WUsers\dtarb\Dave\Ex4\Logan.adb
Raster: dem

General | Source | Bxtent | Display | Symbology |

v

Property Value
Latitude_Of _Origin 40
Diatum D_Morth_American_1983
=l Statistics
= Band_1
Build Parameters
Min 1412, 3671875
Max 3038.352783203125
Mean 2330.32272220292
Std dew, 286,9331809542659
Data Source
Data Type: File Geodatabase Raster Dataset
Database: C:\Users\dtarb\Dave\Ex4\Logan.gdb
Raster: dem

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

Min Elevation: 1412.4 m
Max Elevation 3038.35 m




4. A layout showing the deepest sink in the Logan River basin. Report the depth of the deepest sink as

determined by fil-dem.
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The depth of Peter Sink, the deepest sink is 61.82 m



5. Make a screen capture of the attribute table of fdr and give an interpretation for the values in the

Value field using a sketch.

Table
fdr
OBJECTID = Value | Count
3 1 1| 120885
2 2 25373
3 4 045813
4 2 To342
5 16 | 112640
[ 3z T4308
T 54 TIT22
2 128 T9EM
44 1 bl =l

0 out of & Selected)
fdr

Interpretation of flow directions encoded in the Value Field



6. Report the drainage area of the Logan River basin in both number of 30.92 m grid cells and km? as
estimated by flow accumulation. Report the 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 for the Logan River stream site. Discuss reasons for any differences.

Identify O =
Tty fom:
= fac

‘... 533856,000000

Location: -111.781534 41.743020 Decmal Degrees

Field Value

Class value 7
Pixel value 533356,000000

Identified 1 feature

Flow accumulation: 583856 grid cells = 558.2 km?
AreaSgKm reported by ArcGIS.com watershed function = 555.38 km?
USGS Area 214 mi® = 554 km?

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



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

The grid values for Catchments and the corresponding StrLnk rasters

are the same. These values are inherited by the gridcode attribute
of DrainagelLine and CatchPoly thereby providing a one to one

association between drainage lines and the subwatershed polygon
that drains to them.

- EREE

Identify from: [ <Visible layers>

(= Drainageline
Tl

) CatchPaly
P

2 ts
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Location:  1,676,463,508 7,328,041.948 Meters

Field Value
OBJECTID 63
Shape Palyline
arcid 63
grid_code B0
from_node 52
to_node 71

Shape_Length 3789.335495

Identified 4 features

X

OBJECTID® | Shape* | Id | grid_code | Shape_Length Shape_Area OBJECTID* | Shape® | arcid | grid_code | from_node | to_node | Shape_Lengt =
57 | Polygon 57 67 6420 | 1372500.000001 &1 | Polyiine &1 58 50 69 3771.7618(
58 | Polygon 58 71 120 300 82 | Polyline 82 70 &3 T161.39810
59 | Polygon ) 34 17400 | 9505585599855 63 | Polyline 63 @— 52 7 37893354
&0 | Polygon &0 63 4320 533700 64 | Polyiine 64 71 69 362.1320:
&1 | Polygon 81 58 19680 |  9377999.999899 85 | Polyline 65 46 72 4 6215.6201%
62 | Polygon 2 20020 | 9670500000002 66 | Polyiine 66 71 73 68 1136 5432
53 | Polygon 63 ( & 48420-—D0193500-000002— 67 | Polyline 67 61 56 T4 2858.08651 ™
64 |Polygon | B4 ~ | 120 300 al n C

P 1+ » [E]S outof 502 selected) o 1 v [ES ] toutof 434 Selected)

DrainageLine

CatchPoly

{Drainageline!

8. A table giving for each of the tributaries identified above the number of upstream stream links, the
total length of upstream stream links, the total upstream area, drainage density (total length/total
area), number of downstream links along path to outlet, distance to outlet along the streams.

Right hand fork traces. For upstream (left), | used edge flag. For downstream (right) | us
flag so as not to get the extra length in the tributary stream.

ed junction




Franklin Basin

Beaver Mountain

Right Hand Franklin Beaver
Fork Basin Mountain

Number of upstream links 13 13 7
Length Upstream (km) 20.2 33.6 29.3
Area Upstream (km?) 65.8 89.97 67.1
Drainage Density (km/km?) 0.307 0.373 0.437
Number of downstream links 3 16 18
Length Downstream (km) 14.45 39.58 45.49




9. A layout illustrating the longest flow path in the Logan River Basin and giving the length in km.

Logan River
Longest Flow Path 61.18 km

g 25 5§ 10 15 20
- e s <ilo meters

10



