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GIS in Water Resources Midterm Exam Fall 2018
There are four questions on this exam. Please do all of them.
Question 1

R s, A b
(a) Figure 1 shows the extent of the Digital Elevation el : g g“:" it
Model used as input to Exercise 4. Assuming an :
earth radius of 6371 Km, calculate the lengths of the

lines AB, BC, CD and DA in Km, and the earth surface
area covered by this DEM (Km?). nt=3.1416.
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(b} Figure 1 contains rasters and feature classes. What is the fundamental difference between these
two types of geographic information?
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Question 2

The following coordinate system is commonly used in mapping the United States
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Coordinate System Details

Projected Cocsdlinzte System
Projection

WKID

Authonity

Linear Unit

False Easting

False Northing

Central Mendian

Standard Parafiel 1

Starlard Parallel 2

Latitude OF Ongin

Geographic coordinate system
W

Authority

Angular Unit

Primea Mendian

Datum

Spheroid

Semimajor dxis

Semiminor Axis

inverse Flattening

US4 Contiguous Albers Equal Area Conic
Albers
102003

Esni

Meters (1.0)
00

o0

-960

295

455

37.5

GCS North American 1983
424

EPSG

Degree (0.01745320251928433)
Greenwich (0.0)

D North American 1983

GRS 1980

63781370
6356752.314140356
208.25722211

{a) What Earth Datum is used?

N&D R3-~ Neo eha Maﬂmﬁ BM% ﬁ%?}

(b) What spheroid is used?

GRS RO - Gosdehic %m @h‘gm az a8

(c) What map projection is used?

USA Cinbia

A“;o.ﬂ CA,‘U‘L AJ'-G C.w\a'c.

(d) Use the diagram below to indicate the dimensions in meters of the axes of the spheroid used in this

coordinate system.
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{e) Draw on the map below lines which show the Central Meridian, Latitude of Origin, and the Standard
Parallels of this coordinate system.
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(f) Put a large dot at the origin of this coordinate system and label it with its (Xo,Yo) coordinates

According to Wikipedia, the geographic coordinates for Washington DC are: 38°54'17"N, 77°00'59"W.

{g) To 5 figures after the decimal point what are the latitude and longitude of Washington DC in decimal
degrees?

Lotihude oa DD = g 4 S4llo + ‘7/3(5313 - 38\"‘?94‘72“
= = 71016397
Noakmgba I w (£,%) < (3890472, ~17.21639)

(h) In what UTM zone is Washington DC located?
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Question 3

In the map below four hypothetical National Water Model Grid Cells are shown overlaying two NHDPlus
Catchments in Part of the San Marcos Basin. Each grid cell is 2 Km x 2 Km and nhumbered 1 to 4
(CellNumber). The Catchments are numbered by their grid code.

Below is the attribute table of the feature class created by intersecting the National Water Model grid
cells with NHDPlus catchments. Shape_area_m?2 gives the area of each polygon in the intersection in

ml':“oehi: ;émmmﬂmﬁelete BH Calculate
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a) Determine the area of each catchment Km?2, i %”’ 09
Catchment Area (Km?) =474 iﬁw; &
1644192 .
1,396
1644362
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Below is the attribute table of National Water Model precipitation over each grid cell in mm for a storm
of interest.

fu“\ 1””’?“’()':1 X

Fieid: B Add [B3 Delete ﬁCaicufate i Selecm
4. , CeliNumber Precvp mm Shape Aréz; m2 i

ii.]h 21 ‘ 4000000 j
K § B ' 4000000 |
4 4000000

b) For catchment 1644362 determine the NWM grid cells that it intersects with and the fraction of area
overlapping with each of these grid cells.

Codhomud 1644260 tbigects witn
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¢) For catchment 1644362 determine the Area weighted precipitation input from the National Water
Model in mm.
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Question 4
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a) Following is a grid of elevation values in meters in a digital elevation model with 10 m cell size.
Identify any pits by shading them, and indicate the elevation to which grid cells need to be raised to fill
the pits so that the DEM is hydrologically conditioned. Write the elevation values for the resulting
hydrologically conditioned DEM in the template to the right.
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b) For the six inner grid cells determine their D8 flow direction. indicate D8 flow directions using arrows
in the diagram below. Also indicate the numerical values of the flow direction encoding as used by
ArcGlS.
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{c) Calculate the Hydrologic (D8) slope of the grid cell with the steepest slope among the six inner grid

cells. Indicate which grid cell this is.
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termine their D8 flow accumulation. Indicate flow accumulation values

d) For the six inner grid cells de
y disregard any flow from

in the diagram below. In evaluating these flow accumulation values you ma
outside the bold box of six inner grid cells.

watershed draining to and including grid cell A by shading the cells included in it.
2 Note that you do not need to consider grid cells outside the

e) Indicate the
Calculate the area of this watershed in m”.
block of six inner grid cells in calculating the watershed area.
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