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Full Marks

Subject: - GIS Application and Remote Sensing (Elective IID GE 75501)

2.

Candidates are required to give their answers in their own words as far as practicable.
Aaempt All questions.
Thefigures in the margin indicate Full Marks.
Assume suitable data if necessary. !..*-l -j@i r r g,"Lffi jt ffrr'l.' ,

1.

a
J.

a) How does GIS work? What are the essential features o?GiSZ

b) Explain primary and secondary sources of GIS data. Describe some recent
developments in data acquisition techniques.

a) Map is a 2D model of reality. Explain this with examples.

b) In a Geographic Coordinate System, what is the significance of the Prime Meridian

t4l

t4l

t3l

Quad tree compression techniques. What would
data using both of the above techniques?

4. Explain the concept of RDBMS (Relational Database Management System). How can
you join two different tables having one common attribute using a SQL, assuming the
following tables with common attribute landuse id in Table-l and id in
Table-2? [3+5]
Table-l: Vector data of landuse polygons with columns - fid, landuse id both being
integer.
Table-2: Non-spatial table describing the land use with columns - id and, landuse type
(such as built-up, farmland etc.).

5. Explain the following vector functions with appropriate examples including
effects/changes in the attribute table. t8l
(i) Buffer
(ii) Dissolve.
(iii) Union
(iv) Intersection

and the Equator?
Explain run-length and
compressing the followi

tsl
be the result of

[3+s]US o ve
88 88 75 34 9 9 9 9

88 88 JJ 75 9 9 9 9

B8 88 88 34 9 9 9 9

77 77 77 77 9 9 9 9

56 56 56 56 56 56 10 10

56 s6 56 56 JJ 25 10 10

56 56 56 56 aa
JJ JJ JJ 9

56 56 56 56 JJ JJ aa
JJ JJ

Exam. Back
Level BE 80

Programme BCE Pass Marks 32

Year / Part Iv/II Time 3 hrs.



7.

6- Explain the meaning of each of the following terms related to remote sensing.
a) Spectral signature
b) Resolution of remote sensing data
c) False color image
d) Imageclassification

Pxzl

What are the steps involved in generating a river network within a given area (represented
by a polygon vector data) assuming that multiple DEMs are available which covers the
whole area? Explain steps with sketches. tl0]
Explain the accuracy of GIS Data in terms of positional, logical, attribute, temporal
accuracy and data completeness. What are the significance of data accuracy in GISanalysis? 

rc+2)
a) Explain the meaning of thematic map. t4l
b) How can colors and sizes of symbols be used to efficiently convey a map to the users?

Explain with examples. 
t5l

roles of the space segment,

t5l

9.

10. Discuss the main components of a GpS system. Explain the
control segment and user segment in GpS system.

***
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Subject:- GIS Application and Remote Sensing (Elective II, (C875501)

,/ Candidates are required to give their ansra,ers in their own words as far as practicable.

'/ Auempt 4!!cluestions.,/ The figures iru the margin inciicate fu!trglby' Assume s'uilahle data if necesscry.

1. a) Explain the devclopment of GIS from cartography, CAD and Datatrase management

system. t4l

b) \Vhat are the major data sources of GIS data? Wh-v data coliection is the most

imporrant 1-'\rocess in GIS ana11'sis? 14]

a) What is the allou'ab1e Itit{S error for 1:25000 scale map? t3i

b) \Vhi,civil enginecring projects requires to use projected coordinate system for the

anall'sis. t3l

a) Explain ciiiferent types of data models in GiS. t6l

b) Iixplain run length and quad tree compression technique rvith clear illustrations. t6]

a) l{ow does the GPS r.vorks? i4l

b) Why do rve need DGPS even rvith the development olsophisticatcd GPS systems? I3l

a) Explain RDBMS. How'is the RDBMS used in CIS? t3l

b) What is data normalization'/ Explain lNF and 2NF. t4l

\\trite aboul the necessary tools and explain hou, r.vill vou perfonn follorving analyses

r.rsing GIS? Describe the anaiysis tools along with relevant figures. [10]

a) best 1oc'.ation for iandfill alta so that follorving constrainls are fulfilled.
Feature
Ilouses > 1000 m
R.iver > 1500 m
Road <500m
Water bodies

Provided data:

Shapefile of river, land use data, point data of the houses, shapefile
Shapcfile ofthe study area.

Explain and illustrate ra,ith exampies the follorving raster functions.

a) Slope and Aspect
b) Cost path
c) Local and focal and zonal statistics
d) Ilili shade and view shade

e) Euclidean Dislance

of roads, polygon

ll0l

Distancc

> 1500 m



t1 +) r )+118. Thc fi:llorving grid repre sents an SRTI\4 IIEIv{ dala rvith resolLrtion 100rn.

a) Find out the sink anci fili it.
b) Shorv the flor,r, direction Map
c) Calcrilate ancl sirow the flor.v accumulation
d) Deiineate the r,vaterslicd(s) and shou, the river rvhen streanr definition is lirnited to

minimum 5 grids.

1 078 1an
1074
1 069
lo64*

1 058
1046^
1oits;i"1of

!q9_
1 050

1 055

i047
1 074 i 034 r 012 10 12

9. a') Erplain about thc- spectral signatures in Remote Scnsing. \\rh1, are they important? i4]
b) What is a band combination? L,rpiair, the uses of 'l'RtlE COLOR, ITALSE COLOR

and SWIR band combinations r'..ith reference ro LANDSAT images . 141

10. Explain therratic rnap. Where and nhy do lve design choropleth maps'/ t4]

r 056

1048
1024

1 069 ta71
1467 1049

i040 1044 1037

10s8 1 n??

1 078 1051 1021 10.41 1019
1 053 1011
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S:tbject: - GlS Application and Remote Sensing (Etective n0 CE 7s501)

'/ Candidates are required to give their answers in their own words as far as practicable./ Attempt All questions.
./ The figures in the ntargin indicate Full Marks.
/ Assume suitable data if necessary.

1. a. Define GIS. Differentiate GIS from cartography and database management system. t3l
b. What are the basic sources of data for GIS? t3l

* a. Wtittrtre€ffirences%etween UTM coordinate system and coordinate system(s)
used inNepal?

b. Explain about accuracy and precision. What is the allowable RMS error for 1:25000
scale map?

c. What would be the difference between the distance on earth presented byl-degree
latitude and l-degree longitude ifthe radius ofthe earth at the iquator is 6378137m
and the radius of earth along poles as 6356752.3142m for WGS19B4 system?

3. a. Explain different data models.
b. How will the following land use raster be compressed using quadtree compression

technique and run length coding technique?

4. a. Explain aboutttre components of GPS. t3I
b.What are the sources of error in GPS measurements? How can the accuracy be

increased? t3l5, a. Describe about RDBMS? Why is it used by GIS instead of other DBMS? t3l
b. What is dataNormalization? Explain about 1NF and 2NF.

6. a. Write about the necessary tools and explain how will you perform the vector
analysis using GIS to locate the best site for the dumping site area so that the
following constraints are fulfilIed? Desmibe the'analysis tools along with relevant
figures and attribute table data.

t3I

Feature Distancc fi.orn
Settelement >1500m.
River >1000m.
Road < 400m.
Water bodies >2000m.

Available data for analysis:
Shapefiles of the river, land use data, point data representing tocation of the
settlements, shapefile of roads, polygon shapefile of the study area

t3l

t3l

t3I

t3l

t6l

[10]

Full Marks

Year / Part

?

1 1 1 1 J +̂ 4
1 1 1 1

a
J

a
J 4 4

1 1 1 1 Ĵ 3 4 +̂
1 I i 1 5 5 5 4
2 2 ) 2- 5 5 J 5

2 2 2 2 5 5 5 5
1 1 I 1 J 5 5
I 1 I 1 J J 5 5
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ry/[ Tirne 3 hrs.



? - a. How do you perfoun the following analyses usingraster dat{? Illustrate will
tslexamples.

i. Buffer
ii. Intersection
iii. Zonalstatistics
iv. Local operation zuch as mean, sum etc.'

b. Explain about Slope and Aspect mJi"* *ttf, ifiustrations. t5]8 The following grid represents a Aster DEM data of certain area whose cell size is 30m. f8j
a- Write the flowchart of the watershed delinsatioru
6. Dilineatethe watershetl(s) and show the river when stream definition is limited

to minimu e intermediate gteps/calculations.
2V8 272 269 271 2s8 249
274 267 256 249 246 250
269 250 244 237 237 248
264 258 255 222 222 224
278 261 247 221 221 2t9
274 253 234 2t2 21t 212

9 a. What are the application of remote sensing? Explain some of the recent
developments in the field of remote sensing. t4l

b. Explain about the different types of resolutions in RS. t3l10 &. Explain about visual variables in map designirrg. t3I
b. Explain about the types of maps. t3I

**'&
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t iil*:itfrT:;:,?:;:rd to give their answers in their own words as rar as practicable.

"/ The figures in the margin inclicate Fuil Marks.,/ Assurne suitable ctctmlf necnr;;;;.=

l' a' Prepare a staadardrayout of a rnap with a[ map erements.
b' write down the three raster encoding methods atd.o/odecrease in size forfOllOWing figUfe 

e -----v-v Hrv /u uwvre'aD' ur slzt

c. Label vertex, node, arc and polygon for following figure

t4I

t6l

t21

2' a' Explain how sink is developed in DEM and how it can be removed.
b' Derive flow directioa, flow accumuration and river network from figurebelow' consider threshold value as 10 cells. If the cell size is lOorir thencalculate the catchment area at the ro*, reht Ji uuuirrg varue 44s. u2l

I4l

14)

480 500 490 480 485
s05 495 490 47s 480
500 485 455 470 475
495 490 480 465 470
490 48s 47s 45s 450
500 490 480 46A 445

3. a.

b.

Explain different types of interporation methods in raster GIS and theirapplication in ditreient engirr""rinl-fief ar.

Interpolate a value 91ry any one method if the distance from fourknown.val3es 160, *0, fi}anAgO are I000, 400,600 and 120mrespectively.

25 25 25 25 25 25
25 25 )\ 25 25 25
25 25 25 25 25 25
5 5 5 10 r0 10
5 5 5 T2 12 12
5 5 5 i5 12 12

t4l

Exam.

Level

Programme BCE Pass Marks 32
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4.

5.

E1pl.ui" clip, merge, union, dissolve and intersection funetions in vector GIS withsuiable figures and tables for each function.

Explain following raster spatial functions
a. Surface
b. Slope
c. Aspect
d" Viewshade
e. Map Algebra
f. Summarize Zone
g. Proximity
h, Distance

Write short notes

Different tlpes of database maoagement systern
Howthe tirne is maintained in GpS
Different types of attribute variables used in GIS
UTM and MUTM coordinate system

$ctive and passive Remote sensing
Supervised and rmsupervised classifi cation

t16I

l16l

u21

***
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"/ C)andidates are t"equired to give their answers in their own words as far as practicable.
,/ Affempt All questions.

'/ The .figtu'es iri the ruargin indicate Fwll Marks.

'/ Assume suitable data if necessary.

1. Write down the definition of GIS. Explain Vector model anc Raster GIS Model with suitable'
examples. I10l

2- a. Desribe Universal Transverse Mercator and Modified Universal Transverse Mercator
projsction system for Nepal and write down the parameters used in these projection
systems. i5l

b. Explain accuracy and precision in GlS. Calculate the allowable errors for 1:30,000 and

1:5000 scales maps

3. Explain following Geoprocessing tools with suitable spatial map and tables.
a) Clip

b) Merge
c) union
d) Intersection

e) Provethat lntersection = Union + Clip

4. [xplain

a. Relational Database Management System.

b. Basic Principles of GNNS.

c. Active and Passive Rernote Sensing.

d. Resolutions in Remote Sensing.

5. a. Explain Sink, Flow Direction, Flow Accumulation, River Grid and stream lines.

b, Derive flow direction, flow accumulation, river network and catchment boundary using

following Digital Elevation Modeland threshold value 4.

Grid Code of a raster data vuith 25m grid resolution is shown below. Derive a suitable map and

suitable area for Rice Crop. Suitable parameters on l" to 10 scate for slope, soil, and landuse are
given in Table 1. The weightage for slope, soil, and landuse are 50%, 307o, dnd 20% respectively.
Assume the value greater than 6 is suitable.

Table 1: Suitable parameters

Gird
Code

Suitable Parameters
(1-10 scale)

Slope Soil Landuse

1 10 8 8

2 8 4 1

3 6 10 4
4 4 L 8

0

{51

{1?l

13l

[4x4]

Isl

u0l

109 106 104 103 11.4 115

147 105 702 100 112 113

105 103 100 95 110 712

106 105 99 90 108 110

107 1_10 9B 94 110 711

108 111 96 95 7L2 115

1 L L 2 z 3 4 5

2 z 2 3 3 4 .+

1 t 2 5 5 5 5 4

3 5 5 4 4 4 4 *
3 5 5 4 4 4 At 4

1 3 3 3 3 3 4 4

7 2 2 2 1 4f L 7

[14j

Exam. ".-.i. . ;r,.;; . :; tsaCk ri':.r..

Level BE Full h[arks 80

Prograrnrne BCE Pass Marks .)/
Year / Part tv/II Time 3 hrs.
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Subject:- GIS Application and Remote Sensing (Elective lltive lll) (CE7B5Al)

Candidates are required to give ttreir answers in their ovm words as far as practicable '

Attempt All questions.

The.figttres in the margin indicate Fult Ma$s.
Assume suitable data if necessary.

a) Differentiate Gis from cartography, cAD and infbrmation system"

b) Explain data feeds of GIS.

a) What do ,vou understand by Map pro.iection system'?

b) Write about the parameters of coordinate s,vstem used in Nepal'

c) Why Nepal's Coordinate system (]vlUTM) use 3" zone instead of 6o compared

UTM?

l:xplain different types of data moCels.

What is topology in TIN data model?

Show the encoding of and Quadtree encoding.

a) Explain the guiding principles cf GPS measurement with descriptive figures'

b) Explain the possible erors that might occur while r-rsing GPS. How can accuracy of
GPS incrcased?

a) Explain about relational database managemcnt s,vstem-

b) Ho.x the relationship is maintaineC?

I{ow will you perform following analyses using GIS? Describe the analysis tools along

with relevant figures.

a) I-ocate ail the settiements that lies within I km distance (both side) from rivers.

b) Flood plain zoning of the selected river according to types of river.

c) Show the area of agricultural land that iies in that flood plain.

Provided data:

Shapefile of river, land use data, point data of the settlements, Shapefile of flood
plain (Polygon) [10]

1.

2.

lrl
13l

Lz1

t)tt-l

t2l

t4l

l2l
t6l

3. a)

b)

c)

4.

5.

6.

t3l

t3l

t3l

t3l

fol raster usmg run

12 t2 12 12 t2 12 t2 t2
1Z t2 t2 l2 t2 12 12 l2
12 l2 12 t2 12 t2 12 12
'| ') t2 t2 12 12 12 l/ t2
5 5 6 6 9 9 9 9

5 5 6l 62 9 6 9 9
1 1 1 7 9 9 9 9

7 7 1 1 9 9 9 9

Exam.



7. iJxplain the frrllowing Raster function with relevant examplc'

a) Vicrv shaiie
b) Euclidean Distance

c) Reclassifl"
d) Slope aml asPect

e) Hillshade

g. The foliowing grid represents a DEM data of certain area whose cell size is 100m. Using

this data answer the following questons.

a) Show the sink cell'

b) What',vill be the value of that ce1l *'hen the sink is filled?

c) Calculate flow direction and llorv accumulation value for each cell'

d) What is the area olthe largest possible watershed?

e) Shcu,the river in the raster rvhen stream detlnition is limited to minimum catchment

area of 40rJ00 m'?

g. Explain spectral signature of different lancl use with exampie and appiocation of Remote

sensing in civil eng*ineering- [3+3]

10. a) How different symbologies does ,Jiffers accc'rding to scaling of data Q'{ominal,

crdinal, interval and ratio) t3]

b) Explain about visuai variabies in map designing' t3]

i1 0l

[12]

18 72 69 71 58 49

74 67 56 49 46 50

69 4A 44 31 3l 4B

64 58 55 22 22 24

78 61 47 21 2t 19

74 53 34 t2 11 t2
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'/ Candidates are required to give their answers in their own words as far as practicable./ Attempt All questions.
,/ Thefigures in the margin indicate Full Marks.
{ Assume suitable data if necessqry.

1. What is GIS and its importance in civil engineering . [2+4)
2. a) Why is map projection necessary? State two main diflerences between a Geographic

Coordinate System and Projected Coordinate System. t4l
b) why Nepal uses a diflerent coordinate system than the urM? tzl

3. How is the following raster encoded using full raster encoding, run length encoding, quad
tree encoding and value point encoding? t6]

*F= Forest
iW= Water Body.
*O= Open Space
*S= Settlement

4. What are the main sources of,data feed to GIS? What is positional and attribute accuracy? [4+21
5. What is a spatial DBMS? Explain difterent types of DBMS structures. [2+3]
6. Explain following vector function in vector GIS with suitable example. tlg]

a) Union
b) Clip
c) Merge
d) Intersect

7. Calculate the flow direction and flow accumulation raster from the following DEM. Also,
delineate the watershed area if the pour-point reference cell is (4, 4) and celi size is 30x30

,\ tl0l

Programme
Year / Part

F F F F W W F F
F F' F F W W F F
F F F F o o .F

F
F F F F o o F F
F F F F b S S S
F F F F S S S S
F F F F S S W W
F F F F S S \AJ W

118 tt2 109 111 115
tt4 107 96 89 92
109 40 84 77 79
104 99 95 62 65
68 68 67 6t 64
62 60 5B 56 50
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8. Illustratively explain how position is determined using GPS. What types of elror can
occur during a GPS measurement? t6]

9. a) How objects are differentiated in remote sensing by their spectral signatures, explain
with illustration? Explain the different types of resolution in reinote sensing. t5l

b) What band combination used in Landsat 8 imagery to represent the naural colour and
colour infrared (for vegetation)? pl

10. Briefly explain the map elements. 16l

11. Explain the following with at least I relevant application example in each. [4x3]
4 Raster algebra
b) Znnalstatistics
c) IDW interpolation
d) Reclassification
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a) Briefly explain the difference between GIS and cartography.

b) Why rnap projection is important'I Explain w-hich map projection system is used for
preparing maps of Nepal?

c) How Raster and Vector rnodel are differentiated? Explain Til.{ Data rnodel.

a) Write the sources cf data feed to GiS and their characteristics.

b) Explain Rational data base system used in GiS'

c) Explain how DEM is created in Raster GIS?

a) Differentiate between rnap o,,rerlay and map calculations. Explain how Raster analysis

and topological overlay are can'ies aut?

Explain map elements used in GtrS mapping.

Differentiate between data management functions and

vector GIS.

Explain any three vector data management functions.

Write down spectral signatures of different land tlses.

Explain souroes of erors in GFS and their corrections.

data analysis functions in

Generste fl-rr',,direction. fluw accmnulation and rit'er ntlri'tirk liolrt

2.

1.

b)

4. a)

b)

c)

5. a)

b)

tsl

[2+ 3]

[2+4]

isl

t6l

Is]

[4+6]

l6l

t5l

t6l

tsl

I8l

following DEM. t8l
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Level fJt-1 I{ull Marks 80

Programme I]CE Pass Marks ?1

Year i Fart ru1il Tirue 3 hrs.

1t0 98 98 oo

1fi"5 i03 102 99 i00

107 105 95 10'J i01

109 i05 't 
^iT U'' i02 i04

ils 112 i 1i) 109 108
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a- write down the definition of GIS, its components and basic types of 6
spatial data

'. b. What is the difference between qpatial and none spatial data
nVrite down the maior functions of GIS
Defins Projection. 6
Explain Nepal datum and projection system
Calculate the allowable RMS error in 1: 15,000 & I :5000 map
Explaindifferentt5pgs.ofRasterModels. i: 13

Label vertex, node, arc and polygon $1f.gllowing figtng_and t[ite rlg:;rn
differcnt'vector models of $ven frlure-. 

- -

a. Explain differentq/pe.s of database management system
b. How relationships maintain in Relational Database Management System

Explain following vector functions with a suitable example (spatial & Tabular)
a. Intersection
b. Clip
c. Dissolve
d. Llnibn'

E4plain following fimctions in Raster GIS with a suitable example
rL Map Algebra

l H:;y'*"'
d. Aqpect
e. Hillshade

Calculate the flow direction, flow accumulation and river network grid &om
flowing DEM gud. Generate river network with threshold value 5.

a. "Expl?iin 
differenffiWe$ of errors in€Pg

b. Explain basic prinoiples and basic equation of GPS
c. Explain PrincipalofDGPs
a. Explain sensors and platfonns
b. E4plain spechal signature of object
c. prite down steps for image processing

What is scaie and write dovm different qpes of scales with example

1

c.

a.

b.
c.

a.

b.

10

10

t2

93 90 89 90 89
91 88 82 79 78
89 77 72 73 74
86 83 82 70 69
86 84 82 75 68

10
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