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APPENDIX 2 TOPOGRAPHIC MAPPING

2-1  Aerial Photography

2-1-1

2-1-2

2-1-3

2-1-4

Entrustment of Aerial Photography

JICA Study Team signed subcontracting of acrial photography works to Finnmap on
December 19, 1995.

Flight Permission for Aerial Photography

Flight permission from the Mapping Sub-Committee, composed of representatives
from 13 governmental agencies, is required for acrial photography. Approval was
granted by the Mapping Sub-Committee on December 25, 1995. Further procedures
required for airport use were taken at the Airport Agency of the Ministry of Defense.

Flight Period
Acrial photography was carried out according to the following schedule:

January 26, 1996 (10:45 - 12:45)
Fanuary 29, 1996 (10:35 ~ 14:00)

Aircraft and Specifications for Aerial Photography
The aircraft and specifications used for the photography werk are as follows:

(Photography aircraft)

(1) Aircraft : Rockwell Turbo Commander 690A, Call Sign OH-UTI
(2) Camera : WILD RC 30 (Serial No. 5089)

(3) Lens : 15/4UAG-S (Serial No. 13260); focal length: 153.28 mm
(4) Filter : 525 am

(5) Film  : AgfaPan 50

(Specifications)

{6) Flight Altitude ;4,500 -5900 m(M.S.L)
(7) Photography Scale: 1:25,000



(8) Flight Courses ;12 lines (L-1~1.-12)

(9) Overlap . 60%
(10) Sidelap 1 30%
(11) ArcaCoverage @ 1,200 kn¥’ (Study Arca)

The oricntation map of acrial photography is shown in Appendix Fig. 2-1.

2-1-6  Photo-Processing

Photo-processing was carricd oul in the photo laboratory of the Surveying

Departmient, while contact prints and positive films were made in the facilitics of the

Ministry of Forestry and Land Conservation. the photo-processing equipment was as

follows.

(1)
(2)
3)

Film processor : HOPE 134
Developer : AglaG74e
Contact printer = SP25 dodging printer

2-2 Ground Control Point Survey

2-2-1  GPS Surveying

(N

()

Monumentation of selecied points and installation of air signals

Ground control point survey was conducted prior to acrial photography, thus at
the time the control points were monumented, air signals were sct using lime and
stoncs. Permanent monuments were cstablished in concrete for new control
points. The selected control points were the national triangulation stations (7)
previously provided by the Surveying Department, The distribution of points was

planned with due consideration of the location of the triangulation slations.

GPS Observation

Since the Study Arca is made of steep sloping mountains, GPS measurements
were conducted by renting a heticopter and moving from one stalion to another.
Based on the orbital data on GPS satellite visibilities previously obtained, the
observation period was set when signals from more than five (5) satellites could
be tracked simultancously. Three sets of GPS receivers were used during a two-
hour cobservation period. Observations were carried out according to the static
posilioning inethod.



(3) Analysis and Computation

Observed data were processed with a GPS analysis soflware (GPSurvey)
referenced to the ellipsoid of the WGS-84 geodetic system. The accuracy of
poinis was ascertained by analyzing the basclines between each station surveyed.
The Trimnet program in the GPS software for the computation of network
avcrage was used to control the vector discrepancics of the cexisting 7
triangulation stations, by computing the net adjustment of the exisling
triangulation point coordinates vsing a fixed station, Finally, the coordinates of
the existing 3 triangulation points, whose relative positions are highly accurate,
were fixed, the net adjustment was computed with the Everest-1830 cllipsoid,
and the coordinates of the control points were obtained. The survey standards
used for analysis and computation were as follows:

@ Reference clipsoid used for GPS . WGS-84

® Ellipsoid adopted in Nepal : Lverest-1830

@ Projection : Corrected UTM projection
(Longitudinal width: zones at every 39
Scale factor of central meridian: 0.9999

The list of ground control points coordinates are in Appendix Table 2-1.

2-2-2 Leveling

Leveling routes of about 100 km were surveyed using existing bench marks, o
obtain the otientation of aerial triangulation heighits. Spot heights obtained from
surveyed existing bench marks were pricked onto the photos. Besides, the heights
of accessible control points were measured during leveling. As for leveling
accuracy, observation allowance was 6 cmx VL, where L = observed distance (in
k).

2-2-3  Amount of Survey Work

(1) GPS surveying (Appendix Fig, 2-2)

Existing control points using known points 5 points
Existing control points without sing known points : 2 points
Control points newly eslablished for orientation  : 16 points

-6 -
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2-2-4

2-4

2-41

(2) leveling

Length of leveling routes + approx. 100 km
Control points where spot height was measured ¢ 8 points

Control points observed from exisling bench marks :  approx. 40 points

Main Instruments used for Control Point Survey
() GPS reccivers @ Trimble 4000sst, 3 sels
(Serials No.: 3112A01559A, 3129A02104A, 3114A01637A)
{2) Computer : CREOR&D, | set
(3) GPS software : GPSurvey (Trimnet-Plus)
4) Levels : NIKON AE-S, 2 scts
Field Survey

A field survey was conducted in arcas subject to topographic mapping (model areas) to
identify or confirm topography, vegetation, planimetric features, and land use, on
airphotos. Documents on geographical names and administrative boundaries (districts
and VDC) were also gathered. Thetailed specifications for the map symbols and
annotation standards, marginal information and neat lines of map sheets were decided by
the Study Team after holding discussions with the DSC and the JICA expetts in the ficld.

Plotting
Aerial Triangulation

Acrial triangulation was conducted to determine the planimetric coordinates and
elevation of tic points and pass points required for plotiing, on the basis of the resulis

of ground contro} survey.

Analytical method was used for aerial triangulation using the 1:25,000 airphotos
(positive films), and adjustment was conducted with the Bundle block adjustment
method, which forms the entire plolling arca into one block. The volume of work and

specifications for acrial triangulation as well as instrumients used are listed below.

(Volume of work and specifications)

(1} Number of models ;M0 models

i



2-4-2

2-4-3

(2} Adjustiment computation  : "Bundle” block adjustment

{Instrionents)

{3) Pricking device : PUG-1690

(4) Obscrvation instrumicnis  © Stecometer

(5) Computer : FACOM M-760/4

Detailed Plotting and Compilation

The restitwtion manuscripts were claborated by plotting  the topographic and
planimetric features with a precise stereo-plotter. Compilation manuscripls were
cartied out using the restitution manuscripts and by referring to the ficld identification
results, maps symbols, geographical names, cte. The volume of work and
specifications for plotting and compilation, and the instruments usced are as follows:

(Volume of work and specifications)

{1} Plotting area : 43,000 ha (mode) arcas)
{2) Plotling scale : 1:25,000

(3) Intermediate contour lines @ 20 m

(4) Interval contour lines : 10m

{Instruiments)

(5) Plotting device : Sterco-plotter A-8
Drafting

(1} Drafting of the 1:25,000 Map

The draft map was cxecuted based on the compilation manuscripts, using the
scribing method. The scribing method was used for the drafting of contour lines

sheets and topographic symbols sheets, while geographical names sheets were
prepared by photo-composition.
(2) Draflting of the 1:10,000 Map

The draft map is an enfargement of the negative film of the 1:25,000 draft map to
a scale of 1:10,000.



(3) The volume of works and specifications of the draft map are as follows:
(Volime of work and specifications)

Plotting arca : 43,000 ha (model ar¢as)
Neat lines : 0.7mx 0.5 m
Plotting sheets (1:25,000) 7 sheets

Plolling sheets (1:19,000) : 34 sheets

® e e &

2-4-4  Final Results

The final results, from acrial photography to plotting, are as follows:

(1) Negative films o lset*

(2) Positive Nlms ¢ 1set

(3) Contact prints 1 2scts*

{4) Oricntation Map . 2sels
(acrial photography)

(5) Draft map manuscripts (1:25,0600)  : 1 copy cach

(6) Duplicate of the manuscripts 1 copy cach

% Delivery of 1 set of negatives and 2 sels of contact prinis to the Swiveying

Depariment, in conformance 1o the rules of the Nepalese government.
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Appendix Table 2-1 Coordinates Resull of the Control Points

Point Latitude Longitude Noithing (m) Easting (m) Ele. (m)
‘-mu(;{}‘l** | 28°¢ OS‘-«-::;;“JRF 45 539327 | 3113,931.39 477,066 47 2,266.63
oot | 28 05 oLt |81 11wl | aiorieoss | sisaror | 128160
_;2;*“ -__;8 066 30387 83 39 2544 73]09,947-;8_ ;66,3|0.3; 2,#63.02
?25** ”28 09 3826 8} 56 0!03 V"&IIVSGG‘); _"_4“;.:;81.9; 1,535.75
e | o sk |05 1870 | annassnn | sosesar | 1aisss
wie |28 00 5076 | & % sest | 30manmar | aeniszeo | 1810
e | 16 w3 |8 oss oot | amseor | soresaz | uses
- 900 728 9 349 83 57 51.20 ) 3!34,03!.9I7 496,492.28 1,201.10
s |28 17 2w |8 o4 101 | 312989238 | sor0026 | 173749
om0 o | s oo osse | sueszar | snesss | 75616
Com | aw on oeso | s no302 | awssesar | siwsaer | 1assd
904 28 05 35.607 7784 13 5316_ 1108,220.73 522,744.57 385.73
ws | 28 06 wm | s oos w87 | sooer | sooosiar | so2or
. 906 “28 ® 2473 84 0!77;.19 .l-.":;l_5_.251.37 502,351.05 7I9.827
Com | ow oms | moss 58 | amssar | 4ssaone | n0sss
9_08 8 12 294 83 55 (;3.65 _.5120.937.927 49],920.48— """]_%;;;
ow |2 1 wm | moso o7 | snosses | asiewes | 12201
%10 28 13 021 83”4l 11.87 3121,981.55 469.245.ff:_ o 84;09
_';']_l 28 10 11.74 83 39 23.77 _;I_IG’MS?; | 466,283.89 | 889.(;;
912 28 02 0440 83 36 1400 3108,762.09 —-77‘461,059.50 1,004.08
913 28 03 2819 83 43 4990 3104,307.10 473,514.62 1,582.43
914 28 13 4399 83 48 0330 3!23,240.6?7 w‘480,-464.02 2.490.5’!_
915 _ 28 12 17.05 83 58 2842 3[20.55;13. 49?.5?)3“[_0 816.70
Note: ¥

Known points to fixcd coordinates of the existing control points.
¥* Control points of new coordinates due to the GPS observation on the existing imaker.
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APPENDIX 3 GIS OPERATION

3-1 Use of GIS in Nepal

3-1-1

Utilization of GIS by Concerned Agencies

For a better understanding of the GIS utilization in Nepal, attention was particularly

paid to the soflware and hardware used by the concerned authoritics during the Study.

(1) The Forest Resources Survey Branch

@ Software

The Forest Resources Survey Branch use three GIS soflwares:

a. EBRDAS

b. AR/Info
c. TOPOS
Hardwarc

Detailed components of the hardware used by the Forest Resources Suevey

Branch are shown in Appendix Table 3-1.

Appendix Table 3-1 Available Hardware at the Forest Resources

Survey Branch, Departmient of Forest

Name of Device Maker Quantily Remarks

PC 1BM compatible 7 CPU: PENTIUM (1
EWS IBM ! 486 3
S A o 86 @)

Digitizers Calconmp 3 AD size )

Al size 1))

e e A3 Desklop (L))

Plotters 2 Pen Plotter (i)
b e Ak et Plotter (D)

Uninterruptible Power 2 UPs (1
Source . ) e __ Siabilizer (D)

Remote Sensing Image

Processor I I -

Air conditioner 1

{ ) : Number of units

~13-



@ Maintenance System

In the past, the maintenance of the GIS system was carried out at the
"Mercantile” computer shop in Katmandu. Now, the maintenance of
hardwares and softwares is provided by the "OTAR-Kantipath” shop.

®  Main Utilization of GIS

a.  Production of the national forest classification map (scale: 1:500,000)
and database.

b. Elaboration of the forest classification map and database for foresiry
projects.

c. Lists and graphs of all thematic maps prepared for reports.
d. Image processing of satellite photos.

(2) ICIMOD (International Center for Integrated Mountain Development)

@® Software

The ICIMOD uses ARCAnfo GIS software:

@ lHardware

Petailed components of the hardware used by ICIMOD are shown in
Appendix Table 3-2.

Appendix Table 3-2 Available Hardware at the ICIMOD

Name of Device Maker Quantity Remarks
PC Compag 1
BWS . 11BM S| )
Digizess | HP L P ADsize BUN
Plotters __ __|Wb 1 __ [ Color .
Uninterruptible Power SANYO 2 Urs (n
| Souree o ) Stabilizer ()
Scanner {

{ ): Numbcr of units

@ Maintenance System

Maintenance of GIS system is provided by the “Mercantile" computer shop
in Katmandu.

_14 -



@ Main Utilization of GIS

a. Land conservalion studics

b. Land usc stadies

(3) Bagmati Project
® Soflware
The Bagmali Project uscs thic following GIS software:

a. ARCHView

@ Hardware

Detailed components of the hardware used by the Bagmati Project are shown
in Appendix Table 3-3.

@ Maintenance System

Maintenance of the GIS system could not be confirmed.

@ Main Utilization of GIS

a. Walershed management

b. §and usc studics

Appendix Table 3-3 Available Hardware at Bagmati Project

Name of Device Maker Quandity Remarks
v fwme ! - ,
Digitzer _ _|HP I o Adsire (.
Plower . _(vp___ 1 . Adsige,Color
Uninterruptible Power SANYQ 2 ups (§)]
Sowce |\l Subilier ()
Scanner HP 1 Ad size (1)

{ ) Nuwber of units

(4) Others organizations

Apart from the three above mentioned agencies, there arc two other organizalions,

albeit snaller in scale, using GIS:

® ADROSC
@ TU Dept. of Geography and the National Planning Commission

15—



3-1-2  Problems related with the Introduction of GI1S

The following four major problems should be solved prior to the introduction of the
GIS system.

(1)

(2)

(4)

Power supply condition

Because of wnstable power supply and voltage, and frequent power cuts, an

Uninterruptible Power Source (UPS) installation is indispensable for the use of
computers.

Parts stock managemeit

Consumptible spare parts of computers shall be stocked in advance, since it takes
a lot of time to get them,

Instatlation environmenl

Since computers are very scasitive to temperature, humidity, dust and vibrations,
a proper environment for computers, similar or better than in existing agencies,
shall be arranged.

Maintenance

Since various troubles inay arise, a periodical maintenance shall be carried out.
According to the resulis of the ficld study, the agencies have signed a
maintenance contract with the sales agencics of computer manufacturing

companics. There are three local companics capable of carrying oul maintenance
contracts:

@ The Mercantile Co., Lid.

@ CASTRADING Co., Ltd.
® OTAR-Kantipath Co., 1.td.

~16-




3-2 Comparative Examination for the Selection of Computer Type

3-2-1

Comparative examination of software

‘There are more than a hundred GIS softwares available in the world. The software to
be sclected should suit the type of business dealt with. The GIS World Sourcebook
published every year by the GIS World Company was refetred to for the selection.
This sourccbook presents the status of GIS softwares in the werld. The soflware to

be seleeted should be useful for the project and must have application resulis in Japan.
p I

Comparative results of the software characteristics are showan in Appendix Table 3-4

below.
Appendix Table 3-4 Comparative Table of GIS Softwares
ftems ARU/Info HLAVIS TNTmips MGE FRDAS Mapinfo

Name of Company ESRI ITC M. IMAGIE | INTERGR. [ ERDAS | MAPINIO

GiIS ® ¢ ® ¢ e ®

Automatic Plowting | @ e e | | e
o Digiiring | @ o | o | o | | e
8| Format change. e | e | e Ky e
imgeprocessing. | | o | o | o | e |

Data base o | o | o | | e

Remotesensing | | e | e | e | e |
é—-!)aiainput _ Fay _2\77 7 77(5ﬁ7 i O 1 o AHO O .
&t Topographic analysis aN - Fa O Not X -
"?:} Bird's view FaX . FaX N Or | yet ——X )
e 1 B N SN i T\ N —— NN
E Making of DIEM 770 - ._/_\7.77” i O,, 1 >< -
&| Output Al oA e O O O
wie lwan | oen | aee | v | e | e
Others. lwwsjec | pc | pc | ecuws | perws | vc
“Usc diflicult rather easy VOTY Casy difficult rather casy casy

@ indicates the lunctions available; O indicates easy operation, A rather difficult operation, X difficult, and -
indicates this operation is not available,

— 17~




3-2-2

The characteristics of the softwares are as follows:

ey

(2)

3

(4)

(0)

ARC/Info

"This software is uscd worldwide, cven by Nepalese agencies, and is excellent in
the creation, matching and building of databasc. However, this software is
handled by a complicated command system which requires 1 or 2 years of
training to master. ARC/Info has two versions, EWS and PC, but the PC version
does not hold functions for topographic analysis.

ILWIS

ILWIS was develeped by ITC, a Dutch institution. Although it operates very well
and is in correlation with the purposc of this project, there are problems in its
ocutput system,.

TNTmips

This software holds all the functions required for the project and is endowed with
an casy-fo-operate menu system. This software is not only remarkably affordable

but has also been recently adopted by Japancse rescarch centers which have been
using ARC/Info.

MGE

Currently under study, this software has functions very similar to TNTmips.
However, a good training is required to operate this software.

ERDAS

This is an image processing soflware which cannot perform topographic analysis.

Maplnfo

This software allows the production of database on social conditions, but cannot
conduct topographic analysis.

Selection of Software

From the above results, the TNTmips sofiware has been selected as suitable for the

present preject based on the following grounds: ability to handle a great volume of
data; favorably priced; excellent operation; operable on PC.

~18 -




3-2-3

Hardware System

The hardwares required for the input and editing of data, Image processing, and

various types of output, which were also requested by the Soil Conscrvation

Department, are detailed in Appendix Fig. 3-1.

(D

(2)

4

(5)

(6)

(7)

(8)

Personal Computer

The PC will run the seftwatce.

Digitizer (A3 size)

The digitizer is an input device for the production of figure database. The

appropriate size of document to be input, such as cartographic data, is A3.

Itard drive

A ha;d drive for PC shall be installed to supplement the PC extension memory,
which is likely to be insufficient for the building of the database required ia this
project.

3.5 inches MO disks

The MO disk is a memory device that facilitates the storing and handling of large
volume of information.

Digitizer (A1l size)

Al digitizer is designed to produce database from large map sheets, e.g. soil
conscivation or topographic maps.

A3 Monochrome Scanner

This scanner is required to transform into data cartographic information, such as

data on social condition, used into reports.

Color Scanner

Color scanner inputs data from colored pictures, or soil conservation and
topogtaphic maps.

Color ink jet printer

Color ink jet printer prints analysed results on AQ or Al size paper.
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(9) Printer by sublimation process

This printer will be uscd to print docwments such as area calculation tables or data
classification.

(10) Printer (A4 size)

Used for A4 color printing of documents published into reports. =
(11) MO disk device
Input and output of data.
{12) Uninterruptible Power Source
UPS is required to improve the stability of power supply and prevent damages to
COI]]IJU(C[’S.
12) Unintermuptible Power Source
(1250VA)
2} A3 Digitizer ] | 8) Colorink jet plotter
N (AD size) g
1} Personal Computer =
Compaq Deskpro X1.5133,
3) Hard drive for extension Windows 95, 21-inch monitor,
2GB SGS! [ 16MB RAM, [
256K B cash memory, 9) Printer (A4 size)
15FDD
4) ZIP supplementary
memory device —— Hard Disk: 2.1GB ID{:,
Remobable disk 2MB WRAM graphic accelerator,
i 4.speed CD-ROM. 10} Laser Printer
- T {Ad sive)
5} Al size digitizer -
Software:

TNT mips (D60}, and other

softwares for peripheral devices

6) A3 size scanacr
{monochfome images)

Savent)

7} A4 size color scanncr 1) Optic disk device (MO) 1GB

<INPUT> <PROCESSING, ANALYSIS:> <QUTPUT>

Appendix Fig. 3-1 Structure of the GIS System
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3-2-4 Request from the Nepalese Soil Conservation Department

During the field study, (he Soil Conscrvation Department requested the following
hardware to cope with the use of GIS system.

(1) PC AT3I86DX (1GBIID), with a 17-inch SVGA color monitor

(2) PC AT386DX (300 MBHID), with a 14-inch color monitor, or PC of a higher
standard

(3) Unianterruptible power source

(4) Digitizer (big size: 1 unit; A3 size: 1 unit)
{5) Colorscanner 1 set

{6) Plotler 1 s¢d

(7) Color printer f set
3-2-5 Selection of Hardware

(1) Personal Computer

From the viewpoint of maintenance, a comparative evaluation of personal
computers widely used outside of Japan in terms of performance, value, and
possibilities of expansion was conducted. Three types of PCs were compared:
IBM, COMPAQ and GATEWAY (sce Appendix Table 3-3).

Appendix Table 3-5 Type of Computers

flems IBM COMPAQ GATEAWAY
Funclions O O o O
Stabiity 0 A 0
Value Migh | Medom | low
Maintenance o o A
Zicncral Evaluaiionn ”_-__Z\f*iiwu _b o —_A o

O Good: A Rather difficult.

The functions and performance of the 3 PCs are almost the same. However, 1BM
is stightly high-priced, whilc COMPAQ, which used to be low-priced, cannot be
considerced now as inexpensive. Although GATEWAY is a low cost computer,

maintenance is difficult because support services are only avaitable in America,
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whereas there are IBM and COMPAQ representatives in Nepal. COMPAQ has
also a branch company in India. Accordingly, from the overall cvaluation of the
different PCs, COMPAQ was selected as the hardware to be used with the

TNTmips software, with due consideration to computer maintenance.

(2) Other hardware

Hardware selection was made in consideration of maintenance and the wide
utitization in Japan as well as in forcign countrics. ardware proved to be

suitable for TNTmips users was recommended.
3-3 Use of GIS in This Plan
3-3-1 Introduction
To provide basic data for the formulation of Intergrated Watershed Management Plan
in Western Hills of Nepal, GIS will be used for ® Creation of Hazard Maps and

Sociocconomic Condition Diagrams; and @ Construction of a Digital Database.

TNTmips was mainly used in the workflow of this project. Subject diagrams were

o
P

scanned o digital databases using scanners and digitizers. Then overlay method,
index method and matrix method was executed to create hazard maps and compute the

area of concern.

TNTmips Initial Startup Display
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3-3-2  Major TNTmips Functions

The TNTmips Main Menu consists of the following major functions: DISPLAY,
INTERPRET, PREPARY, SUPPORT and HELP.

. Title Bar . e
Wuagg:l . . RIS -  Minimize and
1 Maximize
buttons

Menu bar

1 . Scroll arrow

Pane!

Slider

Trough

Main Mcenu

(1) DISPLAY Menu

The main functions of the DISPLAY Menu include 2D, 3D, Map & Poster
Layoul, Stereoscopic, TNT View, Documentation and BExit. Major {unctions of
DISPLAY are created and printed out in cither color or monochrome, howcever,
this choice will vary according to the format of dita processed such as: Raster,
vector, CAD, TIM, database or text.

{:nﬁ{sPlog | Interprot 'Prepdki Support Toolbu}s :uﬂélpzqé

e A e LY g | | - e - L e T S

Hup & Posler Lngo

Sltreoscoplc...

-Bocg-enlni;on... m

PRI S

DISPLAY Menu

(2) INTERPRET Mcnu

The main functions of the INTERPRET Meau is mainly used to visually
(Manual) or automatically read {interpret) the data. Data processing  formats

include SML (Spatial Manipulation Data), Raster, Vector and 'FIN.



- Fealue ‘Méppzﬁé 1§ sefecled

INTERPRET Menu

{3y SUPPORT Menu

The SUPPORT Menu mainly provides the user and programmer wilh utilitics.
There are 7 utilitics provided in this menu: Matntenance (Correct and Maintenance
Data), Pont Format, Setup, Text File Editor, Map Calculator, Scientific
Calculator, Run Batch Jobs, Timing (Speed Adjustimeat), and Option.

2

D;spluq lnlerprel Prepave Supporl l Helﬁ_

prra Sy iy

e T e e —

* Hainleaance -

|
L Praject FileTTE
Gener«l F11'¢??

Print Fron

Hup Cal culilo

: '-,f,.?}'
Scxen!xf:c alculaltor
Ry -3;‘.‘.".-“

Enuble‘OPlzonsJ(

SUPPORT Menu

3-3-3 Creation of Hazard Maps

(1) Basic Concept in Creating Hazard Maps

@ ‘The object was to create a hazard map for every Model Area. frial and crror
was repeated for the model arca (North Parbat, in this case), in which the
information would be applied to all regions.
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Major topies covered in the hazard map included landslide, as well as
causative and inductive factors of collapse. The clements were then sepavated
into Geological, Geomarphological/Topographical, Hydrological, Land Use

and otlier clements that were prepared in form of a digital datibase.

@ The workf{low in creating the hazard map s illustrated in Appendix Fig 3-2.

Rasie Conceptin Creating Hazand Map

<Data Digitalization of Themaiic Maps>
* Gieologic Factlor
Rock Type, Weak Zane
* Soil Factor

Consalidatton of ovecburden,
‘Thickness of overburden
» Geomorphological/Topographical Factor
Dip Stope
Erosion Front
Slope
+ Hydrological Factor
Ground Water
» Human Influcnce Factor
Land Use

<Creation of Hazard Map>
» Prioritization by [Factors

* Overlay Processing

<Printout of Hasard Map>

» Printout from Electrostatic Plotter

Appendix Fig. 3-2 Flowchart in Creating Hazard Maps

(2) Review of Modes to Input Subject Diagram
® Basic concept in creating digital data of subject diagram

The basic concept in creating digital data of the subject diagram enlails

conversion of analog information found in the various diageams, into
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numeric information {digital data). The basic concept of data digitalization is
shown below,

t
2
¢l 3 Themati
Polygon Data ematic Map
olofo]ojololololofo]o
olololotitetslalolole
olofijatzlefelatalolo
ofrlt]u]2iel2i2lajalo]
olujeti]elzlelelslalo
olofufr]2]2le|2lale]o
4 olofolalrlz]alalololo
r Data
R S ololololololololola]o] Raste

Data Digitization Concept of Subject Diagram

Pictures are stored and processed in a computer's niemory by either of two
methods: raster graphics and vector graphics. Raster-type graphics maintain
an image as a matrix of independently controlled dots, while vector graphics
maintain it as a collection of points, tines, and arcs. These coordinates can be
autained by measuring the X-Y matrixes of category A, using a digitizer. In
raster graphics, the computer’s memory stores an image as a matrix, or grig,
of individual dots, or pixels (picture elemeats; finer mesh size). Each pixel is
encoded in the computer's memory as one or several bits, i.e. binary digits.
An 8-bit pixel can represent any of 256 different colors or shades of gray,

since the 8th power of 2 equals 256 and is converted into binary digits
between (-255.

Arrangement of subject diagram

The subject diagram required to create a hazard map are inherent of various
factors that range from diagram size (scale), category type and quanlily,
display format, diagram material and so on. Thus, the factors were arranged
to make it easier to inputread (converting analog information of diagram and

other data into digital graphics) the information with the digitizer and
scanner,
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@

Review of input method

‘fhe input method of cach subject diagram was reviewed according to the
final purposc of the diagram, diagram size (seale), category type and
quantity, display format, diagram material and so on. The details of (his
subjeet diagram was that it would be a scale of 1725000 the original as a
topographical blueprint, that is complete with categories and ind ications that

would be penciled in dircetly on the topography map.

Generally speaking, inpul using a digitizer is recommended when the
category types of the subject diagram tend to be fairly large and the categorics
of the overall diagram are rough. However, digitizer input is also a choice
when considering the efficiency and degree of corrections required when the

categories arc extremely fine, on the other hand.

‘the problem arca of scanning is (hat there is a need to prepare (pretreat or
posi-treat) the topographical map to be input, since the target item to scan
(contoured clevation lines, in this case) tend to come with other unnecessary
information (for example, road, symbol, clevation, altitude, place name, etc.)
that must be crased prior to or after scanning. For this reason, there is a need
o trace the clevations to create a diagram, or scan and correct the
topographical map containing all that information by crasing the unnecessary
indications, as well as connecting the ¢levation lines not shown on the
display.

On the other hand, when using a digitizer, the X-Y maltrixes of cach polygon
category and category are numerically converted (for example, category A,
B, C would be category 1, 2, 3...) and input (within binary digits 0-255).
The tablet is then finely moved on the polygon linc to read the data. In this
case, there is a need to carefully read the data without creating gaps belween

neighboring polygons.

(3) Input of Subject Maps (Data Digitalization)

This next scction describes the procedures to input the subject dingram.
(Appendix Fig. 3-3)
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[ Data Acquisition ]

Digitizer é:—? L I Scanner

Georeference Function

Geometric Correction

Reetify Geometry Function

y

Mosaic of Data Mosaic Function
Binary Data Threshold Function
Study of Area §

Examine for Weight

|

Overlay
of Thematic Map

“Trial of Hazard Map

Creation of Hazard Map

Appendix Fig. 3-3 Flow Chart for Creation of Hazard Maps
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@  Scanner input {Scanning)

Scanning entails the procedure o set the target diagram on the scanner, and
then to convert the analog data shown on the diagram into digital data at a
voluntarily sct scanning pitch. At this time, there is a need to set the scanning
pitch so that the line reproduction of the scanned image appears smooth on
the display. An excessively high scanning pitch will resolt in interrapted
dotted lincs and may inhibit creation of a smooth polygon when displayed on
the monitor. On the other hand, a low scanning pitch may take too much time
to process. When considering the need for positional correction and accuracy
(no difference) it is thus, important to set an appropriate scanning pitch prior

o scanning.

In this study, we scanned contoured clevation diagrams to create slope
category maps. The scanner was set to a scale of 1725000 of the
topographical map, at a scanning pitch of 400 bpi (bits per inch) to convert
the analog information into digital data. Therealter, noisc picked-up in the
digital diagram and all unnecessary indications were crased, while line
disconnections were duly corrected by connecling them. Since scanning
allows for relatively similar positioning with other subject diagrams, we
made topographic positional corrections through matix conversion by
measuring the base points of several priorly set points that were specified for

matrix correction purposes.

@ Digitizer input

lnput with the digitizer involves pasting the subject diagram (blucprint paper,
etc.) on the digitizer. The base points on the diagram are then measured
according to the parameters of the niatrix to ercate a uniform matrix. Then the
tablets are moved according to each polygon to record the X-Y matrixes and
categorics. AL this time, the vser visually verifics the polygon input shown

on the display, and makes any corrections when necessary.
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ClA|A
BIB|{BIAJA

Polygon Data

Raster Data

Concept of Digitizer Input

@ Creation of slope category maps

Slope maps were created in a 50 m-pitch DEM (Digitat Eievation Model) by
digitally scanning contoured elevation data. Thereafter, TIN TNTmips was
cmployed to compute the slope angles for each pixel. These slopes were then
categorized and summarized in slope category maps.

}

_Objecting

Fivel . L

B | Calculation of Difference
for 8 Aztmuth

-

-

Automatic Decision of Dicection
using Maximum Difference

Concept in Creating Slope Catcgory Maps

@ Display of Subject Maps (Digilal Data)

The subject maps prepared in form of digital data was tinted in voluntary I
colors according to category and then displayed on the monitor.

@ Creation of Hazard Maps

Each category was ranked according to importance and then overlaid to plot
the digital data of the subject maps on the hazard maps. Overlaying, in

~30 -



general, can be categorized as employment of the three methods, INDEX
method, OVEREAY method and MATRIX method.

a.

INDEX Method

INDEXing requires each item (soil, slope, geology, etc.) and catcgory
(slope 0-5°, 6-10°, ctc.) to be ranked for evaluation based on total
number of points. Example 1 of Appendix Fig 3-4 indicates the slope
prierity as 2.

OVERLAY Mecthod

OVERLAYing is exccuted for a specific category of the data to be
overlaid. Example 2 of Appendix Fig. 3-4 inserts a steep slope.

MATRIX Method

MATRIXing, as shown in example 3 of Appendix Fig. 3-4, processes 2
items (land use and slope) to creale a matrix according to cach angle
category. A numeric value is then st for each matrix and overlaying is
execitted based on these parameters.

In this repoit, the subject maps were largely categorized into natural and
social conditions. Natural conditions were then broken down into
geology, geomorphologyftopography, hydrology and other natural
factors for stratificd overlaying. A hazard map was created mainly using
the OVERLAY method. The MATRIX method was employed to
compute the area that was combined with the contro! units upon
computation. The hazard maps created were then printed out by Model
Area with a electrostatic plotter at a scale of 125000 of the original size.

All subject maps and digital data of the hazard maps was then backed-up
on an MO (magneto optical disk). The size of the subject maps was
within a -10 MB (megabyte) range, thus, making it possible to save the
entire data on one 128MB or 230MB MO disk.
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< Soil  Veight % —
ol cight nclination
SS0SOS I IFGOSOSR.

S:Gentle slope
isteep slopsa

[

t
OVERLAY
{and utilization
1:Urban area
U:Factory
J:Forest
4:Grassland
$:Paddy field

OVERLAY synthsis
1:yrban area

2:Factory
3:forest
4:iGzassland
5:Paddy field
(1)Index zethed {2)Cverlay methed 9:Steep slepe
Inclination
0-~3" 3-~§° & -3 131k
] ]
faddy fiald 1 2 2 !
] t 1 4
Field 1 3 3 s
Land ytilizatiea 1 5 .
Glass land i 2 3 1
] ] i1 1
Forsst t 1 2 3
[ B4 3 ) ll‘ 13

{3)Matris method

Appendix Fig. 3-4 Conceptual Diagram of Overlay Processing

3-3-4 Creation of Socioeconomic Condition Diagrams

The diagram of socioecconomic conditions consisted of various conditions of contro}
units (VDC and WARD, in this case), and was created as information o establish a

plan. This information was then saved along wilh the digital data. (Appendix
Fig. 3-5)
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The governmental category of the control units of the survey area was represented in
VDC and WARD. Thus, such governmental categories were input with a digitizer.
Various socioeconemic conditions of the control units were then inpul in graph format
(Lotus, Bxcel and other equivalent graph formats), based on the information collected.
"Then, cach socioeconomic condition diagram were separated, based on the maxinum
and minimum values, and colored in different tints,

Basic Concepl in Creating Sociocconomic Condition Piagram

i

<3stablish Control Units>
« VDO
* WARD

o

<Dara Digitalization of Conirol Units>
Digitizer Inpul

|

<Selection of Sociocconomic Condition>
Scleet the Target Sociocconomic Conditions to be Analyzed

l

<input Data of Sociocconomic Condition>
Input Numeric Data of Sociocconomic Cenditions Selected,
according Lo control

l

<Printout of Sociocconomic Conditian>
Create a printout of the sociccconomic conditions with color
differentiation according to cach separate controd unil

Appendix Fig. 3-5 Flow chart in Creating Sociocconomic Condition Diagram
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3-4 The Approach in Using GIS

GIS is a computerized system that makes use of digital mapping information and
database on various mapping coordinates and telegraphic information (¢.g. statistics,
records), for cily and regional research, policy analysis and formulation of plans. The
various systems that make usc of GIS are as follows:

(1) Maintenance and Management System

* Road Maintenance System

This system is uvsed to manage information on road structures and auxiliary
facilities, and information relevant to underground infrastructure network, Tt is
also used for planning the periodic preservation of roads, formulating
countermeasures against accidents, planning of new roads, as well as the

individual management of waterworks, electricity and telephone network.

* River Management System

‘This is a system utilized to manage information relevant to river management, e.g.

usc of bridges, riverbeds, revetments, It is also used in planning the periodic )
preservation of rivers and as a warning system for rainfall conditions and natural g
calamities.

Forest Management System

This systen is used to manage infornxation on forests, cultivated tree species and
forest type, the organized conduct of felling and reforestation activities, planning
of roads for shipment, and the means of shipment.

{2) Disaster Countcrmeasure Simutation System
* Harthquake Damage Forecast System

This system cstablishes the scale of the carthquake as well as the damage to be
inflicted on the ground and buildings, and is used to inform the public of any I

calamity and train them in the conduct of counlermeasures against such calamitics.

* River Ilooding Forecast System

Through this system, river shape and large scale rainfall amount are assumed to
determine the extent of damages that river flooding may cause, which are then
used as a basis for the formulation of countermeasures,
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(3)

@)

Mapping Based on Satellite Images

This system praduces maps using image data obtained from landsat and spot satellite
surveys, and acrial photos. Tt enables the production of a land use map of a wide
arca where a field survey is quite difficelt to carry out. This system can produce
planning maps that contain data based on cxisting maps, new information and plans,
and topographic maps for environmental protection. (This system is uscd together
with CAD.)

Others

Taxation management system for houses, buildings and lot nomber, and car
navigation system using GPS.

It is very important that the objcctives of the user regarding the use of GIS be

identified to produce a systemn that is in accordance with the user’s needs.



APPENDIX 4 TNT mips OPERATION MANUAL

4-1 Basic Operation

The Map and Tmage Processing System (TNTmips®) software is equipped with various

funciions, such as data compilation and the updating of old data. Some of the functions

can be eperated similarly. The following explains the basic operation of these functions:
4-1-1  Starting TNTmips
Yhe use of OS and other softwares is initiated by starting Windows95.

®  With the mouse, click on the stat buiton and a group of commands will be
displayed on the left side of the screen.  Click on the “program” and names of
different soltwares will be displayed again on the left side of the screen. To start
off the aperation of the desired program, click on the desired software. I a
shortcut function for the desired program has been prepared and is initiaHy
displayed on screen, directly click on the “shost cut function” (o start off the
program. 4 §

@  Upon starting the TNTmips program, 6 large commands are displayed on screen
and uader cach command is a program with the function desired.  The methods
on how to opcrate the programs arc cxplained in the operation guidebook
according to their order of appearance on screen. A pulldown menu containing

the commands appears onscreen.  To operate the command desired, c¢lick on it
with the mousce.

36—



4-1-2 Display Functions

Display Spatial Data : D}spla)fSp"ma! Data i\'firj)dqﬁv i

Notes e
r( ) s JLayer/Quick..
' ' —=p 0 VECtor
1 1 B
| ' :
[} ! e FIey
¢ ' File Type
: opening of new windaw : Sclect
' and its operation I
Vector
i CAD
ml Select of File Name '
View V-mdow Redraw

4-1-3  Select Fife

I Select File Name '

rSclcct of Unil num.
{ix. C 1)

(Radio butlon push)

(" Project file name

{Sclect File Name b
{Iix. ncw_kearcy) y

Mouse Cursor)

object Hile name
Gx. A_KE)
A_KEw_kegev)

Add butten push
{Double Click)

object file name
Copy to Prawing area
A_KEw_ke.rcv)

)

© Vitw window -
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4-1-4 Enter to New File and Save File

4-1-6

Saveto New File

(e )

End

__‘ File (Left Uppeny '___

Save As (New File Name)

|

File/Exit

Close 1o TNTmips

Select of Unit num,
(x. C)

Input for Project Mile name
{by key board)

Input for New object OK button push

file name (by key board)

--138 -
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4-1-6 Formulation of Color Tables

Spatial Data

Selectito
File type

Sclect of Eile Name

{

Radraw
L I Enhance ' 1 Edit color '
Rainbow Sclect l

Culor T ab!p mndow

- -
_J Color Code SET I
—

File/Save As
(Entry Color Toble

e _
| f*llc Fﬂc N’imc'mt.l i

hl{: ave

J—
] EXIT '



4-1-7 Total Area

Total Arca

Maintenance Project file

l Support | N

( a
Sclect to Unit

(Ex. C:)

file name turn over
fifec name Double click

Sclect to
Project file namne

Sclect to
Object hile pame

——
Sclectto
Default Fite

f

Info button
push (botiom Ieft)

- s

Select to
Default File

Save As button
push

-,
A
=

Input to Entry file
name hy key board

OK batton push

¥ Use to Word pat
Microsoft Word
Microsoft Excel
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4-2 Thematic Mapping
4-2-1 Data Input and Production

(1) Input of Mapping Data

Mapping data arc entered cither w ith the use of a scanner or a digilizer.
However, it is necessary to initially turn on the power of the scanner or digitizer
before turning on the power of the main compuiter. The input method is chosen
based on the items to be entered and the state of the map.  The current work at
hand involves the scanning of the slope classification map (contour daty). Other
thematic maps were made using a digitizer. The operation of the input equipment

is explained below.

1) Input by using a digitizer

Input is carricd out according to © and @

@ Initialization of the digitizer

Sctup X-Y Digitizers

{

| X-Y Digitizers button l

Setup Window

{ex) Calcomp Drawing Board
(A3 size type)

ﬁ - .o
Select to Digitizer
Gooxds

l . N
Scrial port (ex) COMI

button position disptay code Ne.
@® Left hutton down 2
@ Left button up 4
@ Right button down 8
@ Right buiton up 16
® Central button down 255

TEST Closc |
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@  step. Toput Data

Scuting to
Georelerence (Nepal)

L}
]
]
[}
' :
i Repeatto '
1 Lach Corner Point :
¢ (@D~ G Input to Map comer !
: position by Use to Input to Lon. And Lat, :
! Digitizer usc to key boxd !
: {same digitizing posion) )
: ' ’
!
: )
)
e :

@ (Lonl, Latl} @ (lLond, Latd)

Thematic Map
& (Lon2, La2) @ (Lon3, Lat3}
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Add to Atiribuotes

i

Data File Save

| File/Exnt

____| Vector Tool buiton '_____

“Vector Tool window -

.
- Lino/polygon Bdit -

© Control windew -

X-Y Digitizer
button push

_| X-¥ Digttizer input '

left button (input)
right butten(fnish}
Show < Explain to Digitizer button>

2™ poind {lefl button)
3nd point (1t button)
start cndd {right bulton)
{left button) e

lllhﬁpoinl(lcfl buiton)

sample of input for digitizer
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< Definition of buttons >

Add Start, Add End

Insert Vertex
Drag Vertex
Delete Vertex
Move

Draw

Steeteh

Clear

Close Polygon

Snap to: Element

Line

Node
Point
None

Snap Type: Add Vertex

Command for the input of hines chosen according to
the direction of the line (vector). ‘The defaunlt is (o
conclude aline with *Add End”, which refers to the
first point as the starting peint and the last as the end
point. In contrast, “Add Start” refers to the first
point as the end point and the last point as the first
point. Lines are categorized to classify external and
internal scetions.

Used to insert a median point when making a line
Used to meve the median point when making a line
Uscd to delete the median point when making a line
Usced to move the line drawn.

One of the input modes. Push the left butlon down
and with your hand on the button move the cursor

of the digitizer. A series of points arc entered

according to the movement of the cursor.

One of the input modes. Upon pushing the left
button down, the line extends like an clasiic band
according to the desired scale,

Command used to terminate line drawing operations

Used to make the start point and end point the same
{Polygon)

Used for snapping to the closest figure elements
(lines, nodes, point)

Used for snapping to the closest line

Used for spapping to the closest node point,
Used for snapping to the closest point.
When snapping is not to be carried out.

When the snap function is used, this commmand is
used to leave the last point as a median point.
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Snap Type: Move Verlex

Snap

Manual

X-Y Digitizer

Add

This command is used to move the median point,

after this point has been registered.
Usced to carcy out snap functions

Used to register coordinates directly from the key
board

Used to repister coordinates  directly from the
digitizer.  If the Manuval cannot select the X-Y
Digitizer, controls shall be conducted with the
MOUSC cursor.

Used to enter any line drawn (function is simitar
with the right button of the digitizer cursor).
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2) Input by Using a Scancer

New Map data make in order to same steps

o)
vy e

Soft were name

300DPL, Unit name

( Barly Sctting {resolution, ete.)

loput File pame

‘ Scanning ' Display& Data check

@ step. Data Editing fedit, erase, add)

Input File name Display

Editing

Data Check

Qut put File name

[ |
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Preparec

Use to project

Relation to select command

and data type

_{ Choice o Buiton

(;

bnport/lixport

Sctting to Input data

* (hinport) o (Bxport)

Scleet to Classifie

ation .

S paal

U Sclect to Data type

i ARCINFO '
{Sclection radio button) | ANOTHER l

ToEmEL R ) [}
| CAD ':
[}

1

1
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l Prepate '

@ step Scuing to Georeference

Geoceference ~ Input to Georeference file
T

Input Fife name

1 Output File name I

Gearefercace

File/OpenfRaster(single) Input Fite name REDRAW

{0.0) is Left upper point

Input Object Panel Line field Lincnum. 0

sce Appendix Table 4-1

| Column ficld ll Column num. '

*+7" Display

Reference Pancl

Latitude held

input to Latitede

Longitude field

e e e e e e e e o o e e e ke e e e e e e e e e e

Sce Appendix Table 4-1 ,
< Confirm te Input position data>

inpui to Longitude

+
p
File/Save As “4+" Display View button
<Modify>
-
Select of Mode: Input data Editing

File/Save As
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Appendix Table 4-1 Coordinates of 4 corner point and Mesh count for Each Model area

® — @
Thematic Map
® e ——— e @
(1) Parbat North
No Nonh Iast ling ¢ol
N 0 3,1225000 | 461350000 F 0, 0O
2 | 3,110000.0 | 46450000 | 500, O
3 ]1.3.1100000 1 479.500.00 500, 600
4 3,122,500.0 479.500.00 0, 600
(2) Parbat South
No North East line col
I ~ 3,110,060.0 46200000 | 0, 0O
_ 2___ 3,097,500.0 | 46200000 § 500, O
.3 1.3,097,5000 | 472,000.00 | 500, 400
4 3,110,000.0 472,000.00 0, 400
(3) Kaski North
No North East linec col
1 3,137,060 § 49000000 | O, O
2 ] 3,119,500.0 | 49000000 | 700, O
3. _}3,119,500.0 | 510,000.00 | 700, 300
4 3,137.000.0 510,000.00 0, 800
{4) Kaski West
No Notth Fast line col
b 1031295000 | 480,00000 | 0, 0
2] 3,112,0000 |  480,00000 ¢ 700, O
. 3 _ 3,112,000.0 500,000.00 700, 800
4 3,129,500.0 500,000.00 0, 300
(5) Kaski East
No North ast hine col
1 | 31185000 | 50950000 0, 0
231060000 | 50950000} S00, 0 _
3. 3,106,000.0 | _ 524,500.00 500, 600
4 3,118,500.0 524,500.00 0, 600
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® step. Setting to Thin Lines

Setting to Thin Lines

l Prepare ' l Thin Lines ' Tnput File name

Output File name

[

®__step Prepare to Vector data
p Prep

Raster to Vector

Input Raster File |
nrame

Prepare Aulo_f.ines

Cutput Vector
Filc name

@ __ step Confirm to New Data

Digplay

l Display ' l Spatial Data '

Select to Raster (single)

Data type

Raster (3)

Vector

(L

CAD

[ foput File name{New) '




® step Add to Atlcibwtes data

' ‘Add to Attributes

| Display '

Vector Daia
Display

D e

Spatial Data D"PI‘)’ W'“do'*"' 8

l Examine/Atributes ' *l Pulygon '

<Table Definition>

i | NewTable §1 Inputito Table
Fite name
| | Ficld sctting Code name and data
type and Figure

Primoary Key push OK

<input to attribuies>

<several point repeat>
Map for Input

i Polygon
Mousc Click

Display map

(
Input to

Table nane

@ __step Setting to Style Object

Input to Style Object
Default {new ebject)

Polygon Style2new

<button push>

Input to New Name
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4-3 Hazard Map Production

To produce hazard maps, 9 thematic maps for each of the model areas will be produced
in raster format. The thematic maps will be produced using the superposition functions
of TNTmips. As for changes in the RATE of the thematic maps, data revision will be

carried out using the Spatial Manipulation Language (SML) function of TN Tmips (sce
Table 2 for the titles of thematic maps).

4-3-1 Data Formulation and Compilation

SML Window

w4 SML File Seleet '

T _ Sccto

Programming Sample SML program Nol
“ RUN bulion '_I 1O File Seiting '

Fitfopen | i Selcet Windoy

—4 Registered to SML File '

File/Bxit (Tnd)

View Windov

4-3-2  Overlay Method

Prepare Raster Combine Preeacd

Select to Overlay
mcthod (Add)
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#H Sample SML Program Nol Change to Thematic data

clear()
GetlaputRaster(R)  « - oco— oo Inpuit fille
GetOutputRaster(R138,1ins,cols," 16-bit uwcd“) 4 ———Quitput fike
TT— OQutput style
for cach Rlrow, col] begin ¢ — - Stant
if (Rfrow, col] == 5)then «—- Ol data “5” change to New data “0”
RiS[row, col} =0
clse

if (R[row, col}==10) then
RiS[row, coll = 1O

clse

if (R{row, col}==20) then
RiSfrow, col} =15

else

il (Rfrow, col] == 30) then
Ri$[row, col] =20

clse

if {R[row, col] == 35) then
RiS{row, col} = 25

clse

il (R[row, col} == 255) then
R1S$[row, col] = 255

cnd € Program End

CreatHistogram(R 15)
CreatPyramid(R (S)
CloscRaster(R1$)
CloscRaster{R)
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4-3-3 File Required for Display

Files entered for the project and those miade through the project are shown in
Tables 3-8. Files related to SML will only be used for representation.

Appendix Table 4-2 Relation between File name and Model area

Abbreviated Tille Model Area Name

ke KE » « - kaski_east model wea
knKN - -+ | keskinonhmedelwea

kw KW - - - kaski_west model arca
[ pPN - - - | pabetnonhmedelawa
i psPS . 7-7 yparbat_south m(;c;el area -

Appendix Table 4-3 Relation between Thematic File name and Code name

Code Thematic Name Code Thematic Name
A Rock Type F Erosion front
B | WeakZone | G |Landuse -
¢ | Consolidationof ovecborden | | I |Stope
_—_D_—— mT;l;ickness of ox‘c;murdcn —m_l_—" Hydrology
E Dip stope

Appendix Table 4-4 Thematic map data (before Edit data)

i. Project File name: Kaski_East.rev 2. Project File name: Kaski_North.rcv
{Objcct file name) (Object file name)
(1Y A_LKE (6) F_KE (1Y A_KN (6) F_KN
(2) B_KE {7} G_KE (2)B_KN (7} G_KN
(3) C_KE (8) H_KE {3) C_KN m (8) H_KN
4y D_KE (9) LANDKE {4) D_KN (9) LANDKN
(3) E_KE V _ {5) 5 _KN
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% Prolm.l I‘1Ie name: Ka»k:,‘Wcs(,rcv 4. Project Iite name: Parbat. Noetlvrev

(Ohject file namc) __(Object fitenamey |
(I)A hW (6)(‘ KW (A PN (6)(} PN
{2) B_KW (7)F KW - ;é;B;PN B (7)]1 P‘\I N ‘
(3) C_KW (8) I AN;)E\; 77 _;K)C Pi\;i | (R)F_PN o
(4)D KW : (9 H_KW o 7(4)1) PN 7 (9)] ANDP\} o
(5} KW o o (5)7{;,;;31 )

5. Project File name: Parbal_South.rev
{Objecet Nile name)

(I)A PS (G)ILPS

@B | mors

mers | @nes
@woes | orawoes
oEes |

Appendix Table 4-5 Thematic map data (After edit data)

l. Project File name: new_kercy 2. Project File name: new_kn.icy
(Object file nanic) (Object fife name)
(1) new_aa {5)1_R1_ {4 _R1_ (S) new_bbbh_R1_
{2) new_bb {6) ncw __g_f\DD | (2) ht RI1_ 5 ncw_h_;\ED
{(3)c_RI_ o (7;1cw__h__ADD 3) ncw__cRL (7 kn_landuse
— 4y d_Ri_ {4) new_pnaz R1_ - -
3. Project File name: new_kw ey 4. Project File name: new_pn.rcy
(Object file nune) {Object file name)
(I} c_RI_ {5) ncw_aa (Dc_RI_ (5) new_bb
(2) d Ri_ (76) ncw_bb 2)d_R1_ (5) new _g_ADb
(MR - ()] ncxx_gADD Gy Ri_ (7) new_ e ADD )
@hRI N @ new_an -




5. Projeet File name: new_ps.rcy
{Objcet file name)

{3} R1_

(4Inew_aa

{Sincw_bb

(Bnew_g ADD

(Ninew_h_ADD

Appendix Table 4-6
Thematic map data (Another)

Appendix Table 4-7
Hazard maps (Final)

1. Project File name: NEPAL.rev
{Object File name)

1. Project Fite name: newhazrd rov
(Object Fite name)

(1) KN_WET)

{2) KW_WETNKI)

{3) PN_WETI()

(9 kw_all_ADD (1) kn_hazard {11 kn_land
{10} ps_all_ADD (2) ke_hazand {i2) kw_land
{11} PN_DO]J (soil) ) kw_hazard

(13} pn_tand

(4) PSCWETHKH

(12) KE_DOJ (soil)

{4) ps_haward

(14) ps_tand

(5) KE_WETI(I)

{13) PS_DOJ (soil)

{5) ke_mask{mas

(15) pe_hzADD

{6y KN_ALL_ADD

{14) kn_ncwdoj (soil

(6) kn_mask(mas

(16) kw_hzADD

() ke_all_ADD

(15) kw_newdoj (soi

{7 kw_mask{mas

(17) kn_hzADD

(8) pn_all_ADD

{8) pn_mask(mas

(18) pn_hzADD

(9) ps_mask{mas

(19} ps_hzADD

{10} ke_ltand

(20) new_kn_land
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Appendix Table 4-8 Land Area of Site Classification and Land Use Improvement Plan

1. Project File name: richtrey 2. Peoject File name: tochikzn rev
(Ohject File name) {Ohjeet Tile namc)
{1}y pn_| rlch1R2 (9) kw n.,\\rh (l) kc Al)!) (I()) ps_kaito;\l)[)
(2);\n ncth’.Z (10} pn_. nu\rh (2) ka_ADD (II) kmd ;“{;)“"*
(;)_;c richiR2_ ("l-;) psﬁncwlh (1) kw ADD (!2) ncw_kn k.rn_;‘;;)l") 7
W(ic;l;w r_|cth2 (12) ke lnmn 4 pn_ADD {13) kn_ind h';? .»‘\DD‘ )
—(_5:;::::th2 | (Hr) kn_ Inmn %) ps_ADD (14 kc_Fnd_h:uz_A[)DrWﬁ
(6) Lr;wn-,wRZ (1) kw_kaizen (6) ke kaitoADD (15 k\vélnd;h?;;\ilr)il;m'
) k;u;:\:rh 7 (15) pro. Ramn ) {7 kn i.a:lUADD (16) pn.. Ind_haz_ADD
_—(;) l:ninc-ujl i (16) ps_kaizen (%) kw_kaitoADD | (17) ps. I;d ;';77;\DI;M-
o L (9)_;‘-n__kmloADD - .

Appendix Table 4-9 SML file

File name Abstract of Procodure
Hazardb.sml Thematic Data change to ratting
Ru:h) snl classication data
Newkaizen.sml Planning data

—57-



4-4 Plan Map Production

Plan maps shall be made based on established conditions for existing thematic maps,
hazard maps and soil maps. Using existing registered maps, new plan maps will be
made. A land classification map was made using the slope classification map and soil
map, and a land use map was made based on the zone classification map, soil and hazard
maps.

4-4-1 Land Classification Map Production

Based on the conditions stipulated in the table below, the land classification map was
made using 1he seil map and slope classification map.

Appendix Table 4-10 Land Classification Data

Soit Type Soil Data Stope Data (rating) ]
Code ~0.5 i.5 0~
Dystric/Butric/Calcaric Fluvisols NN ! 3 2 !
Calcaric Fluvisols o . 2 ﬁﬁ2 2 1 N
l?y§luic choso_ls ) o 4 3____ 2 1 N
Calcaric chosolsm 3 2 I N I
| Dysltric Leptosols 5 2 1 |
kR_c_n‘dzic Leptosols 6 3 37 2 o
Bulﬁric‘ C_‘.ambi_so]s__ 7 3 2 R i _
Dystric Cambisolsr 8 3 2 2 7
Humic Cambisols B ) 9_ 3 3 2
Haplic Luviso'ls ]07 - 3 3 2
Eaplic l.uvij:o!sIAIisoIs N 1 I.S 3 . 2 2
Haplic Alisols 12 i 3 2 1
Haplic Acrisols ] 11 2 | 77727 b _—l__— 7
Othes 13,14 H 1 R 1 i

(1) Data Compilation

Using the data shown in Appendix Table 4-10 and SML, the land classification
map under classification codes | to 3 was made.

The classification map was made in the following order:
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@

Start the SML and open the SML. Program registered.

Create a file on new land classification codes in accordance with data
specified in soil and slope table.

Cheek syntax.  After confirming the abseace of syntax anomalics, save the
file cither by clicking on File/Save or File/Save As functions.

Click on the button on the upper left screen, then click on the “RUN” and
push “enter”.

According to the Program, select the file on soils then the file on slope
classification.

Then input the newly made file on site classification using the keyboard.

After completing the set up of required files, (he scale of the model asea and
the conditions of the data for output will be displayed on the screen.  After
confirming the displayed data, push the “OK” button.

As soon as the word “Execute” is displayed onscreen, press enter.  After
completing the process, press the “OK” button on the WINDOW that opens
to cnd the program.

Example of simitar fites: (Parbat Modet Arca)

1. nepal.eve/pn_dojo (soil data)

2. new_pn.rve/new_g_add (slope classification data)
3. richi.rev/pn_gichi (land classilication data)

After completion of the land classification map, open the file created through
Display/2D/Layout/Quick_Add/Raster (Single) and display on the screen.

Confirm the contents of the data just created using the Examine/RawData and
colored table.

In case of anomalies, stat from @ and repeat the process over again, inspect

the program, restart it and create a file.



Prepare

Filelopen Programming RUN butten

Sce to Sample SML. Program No2

Ex. nepal.revipa_dejo (soil)
new_parevinew_g_add (slope classification)
richi.rov/pn_richi (land classification map)

File Specification, ¢.g. Soil,
Stope, Site Data

p
Formulation of File on Site Data FilefExit

Land Classification Formulation Method

<3
B
A
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#it Sample SML Program No2 Prepave to Land Area of Land Classification

clear(
GetlnputRaster{R lins,cols,"8-bit unsigned”) 4-—-— - — Soil dataginput)
GetlnputRaster(R 1,lines,cols,” 16-bit unsigned”)  «-————— Slope data(input)
('iclOutputRastcr{R2$,lins,cols,"8—bil unsigned”) «—  Land Arca of Land Classification
{output)
for cach R[row, col] begin < -——- - Program Start
R2${row, col} =0 <«——— Al Data“0”
if (R[row, col] < 1 }then o lnput Data< |
R2%[row, col} = 255 Ouatput data “255” high value (outside of
niodel are)
clse
if (R{row,col] == 13 or R[row, col] == 14 ) then
R2$[row, col] = 1 € Soil 13,0r 14 then File new code
else e
il (R1[row, col] <=5 and R{m\:'LCOI == | )} then
R2%[row, col} =3 T Soil cade 17 and Slope code
clse Less 'S then new file code 37
if (R1{row, col} <= 5 and R[row, col] ==9) then
R2%[row, col] =3
clse
if (R1frow, col] <= 5 and R[row, col] == 4) then
R2%[row, col] =3
clse
if (R I[row, col] <= 5 and Rfrow, col}==0) then
R2%{row, col} =3
else
if (R1[row, col] <=5 and R[row, col} ==8) then
R2%[row, col] =3
clse
if (R i[row, col] <= 5 and Rirow, col] == 12) then
R28[row, col] =3
clse
il {R1{row, col} <= 5 and Rfrow, col] == 15) then
R2%[row, col]j =3
else
if (R1[row, col] <= 5 and Rfrow, col} == 7 }then
R28[row, col] =3
clse
if {(Rl{row, col] <= 5 and Rfrow, col] == 10) then
R2%[row, col} =13
clse
if (R1[row, col] <=5 and Rlrow, col] == 2 ) then
R28{row, col}j =2
else
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if (R1frow, col] <=5 and Rlrow, col] == 3 ) then
R2%{row, coll =2

clse

if (R1[row, col] <= 5 and R[row, col] == 5 ) then
R2%{row, col} =2

clsc

if (R1[row, col] <= 5 and R{row, col] == {1 ) then
R2$[row, col] =2

clse

if (Ri[row, col] == 15 and R[row, col} == 3 ) then
R2$[row, col] = |

¢lse

if (Ri[row, col] == 15 and R{row, col] == 5) then
R2%{row, col] = 1

else

if (R1{row, coll == §5 and Rrow, col] == 6 ) then
R2$[row, col] = 1

else

if (R1lrow, col] == 15 and R{row, col] == 7 ) then
R2S%{row, col] =3

¢lse

if (Ri[row, coll == 15 and Rrow, col] == 9 ) then
R2%[row, col] = 3

clse

if (RI[row, col] == 15 and Rfrow, col] == 10 ) then
R2%{row, col} =3

else

if (R1[row, col] == 15 and R[row, coli <=2} then
R2%frow, col] =2

clse

if (R1frow, col] == 15 and R[row, col] == 4 ) then
R2%[row, col} =2

clse

if (R1[row, col] == 15 and R{row, col} == 8 ) then
R2${row, col} =2

clse

if (R1{row, col} == 15 and R{row, col} == 15) then
R2%[row, col] = 2

¢lse

if (R1[row, col] == 15 and R{row, col] == 11) then
R23%!row, col} =2

else

if (Rlfrow, col] == 15 and Rlrow, col] == 12 ) then
R2$[row, col] = 2

else

if (R1[row, col] >= 30 and R{row, col] <= 6 ) then
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R2%{row, col] = |

clse

if (Rifrow, col] >= 30 and R[row, col} === 11 } then
R2${row, col] =1

clse

if ( R1[row, col] >= 30 and R{row, col] == 12 ) then
R2%[row, col] =1

clse

if (R1[row, col] >= 30 and Rfrow, col] == 7) then
R2S$[row, col] =2

clse

if ( R1{row, col] >= 30 and Rjrow, col] == 8 ) then
R25[row, col] = 2

clse

if (Ri{row, col] >= 30 and Rfrow, col] == 9) then
R2%{row, col} =2

clse

if ( Ri{row, col} >= 30 and Rfrow, col] == 10) then
R2%[row, col] =2

clse

if ( R1{row, col] >= 30 and R{row, col] ==z 15) then
R2$[row, col] = 2

end «——  Program End

CreatHistogram(R 28}
CreatPyramid(R28$)
CloseRaster(R2$),_— File Close
CloseRaterc(Rt)

CloseRaster(R)
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4-4-2  Land Use Improvement Plan Map Production

The map of the land use improvement plan was formulated based on the Hazard Map,

Land Classification and land usc codes shown in Appendix Table 4-11 below.

Appendix Table 4-11 Marix for the Formulation of the Map for Land Use Improvement

o uad] 200 1 200 § 200 | 100 | 100 | 100 | 0 | 0 | o
Stel 30 | 20 | w0} 0| 20| 0] 0| 20| w0
Land Use
. 231 221 218 13} 121 11t 031 021 011
Forests |
i M | M )] (2) oM h (2) @ ] A
3 22 3 22 2 022 12
Shrubbety N 232 2 212 132 I 1§2 03 0
Mm@ ] | @ | @y
233 232 213 133 i23 113 033 023 a13
Grassland 3
wleoleleolw]lo|lole ]| @
' 234 224 214 134 124 124 034 024 014
Fields 4
,,,,,,,,,,,,,, U 2 R €2 U V0 O I U I O T I, ™ _
. 235 225 215 145 125 125 0315 025 Q15
Paddies 5
(3 (8) {8) {8} (8) (8) £3) (8) (8)
Note: upperlovel - caleulated value after completion of overlay

lower tevel () - Planning Improvement Data Code

(1) Method of Formulation

®

Conversion of Hazard Map Data

Data on hazard map such as LOW, MEDIUM, and HIGH, will be converted
o "0", "100", and “200”, respectively.

Conversion of Land Classification Data

Data on site classification such as 1, 2, and 3, will be converted to 10",

"20", and "30", respectively. @ & @ are conducted using the Prepare/SML
function.

Formulation of Land Use Improvement Plan Data

Overlay the land use data with data produced in ® & @ to create new data for

land use improvement. New data is then presented as in Appendix
Table 4-11 above.
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| Prepare '#ﬁ Raster ~ Preonad

L Precned Window

Select o Overlay
Mcathod{ Add)

Select File(®, @& and new file and Land use) lile

OX button

_[ File/Exit I

Out Tile name

{Improvement land use file)

7 Conlii to new Tile -

 pisplayispina)

Finat Planning Data

SSML Window

Programming KUN button

File/open

Sce to Sample SML Program No.3

Prepare to Final
Input file name(lmproveinent land usc)

Imiprovement Land use dita

File/Save FilesBxit

isplay/Spatial Day -
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it Sample Program Ne3 Prepare Land use Improvement dala

clear()

GetlnpuRaster(R) <—- Overlay File(hazard map Land use map Site Classification )
GetOutputRaster(R28$ lins,cols,”8-bit unsigned") +——Improvement Land use File

for cach R{row, ¢ol] begin

e
@

figed
o

if (Rfrow, col] == 255) then 'rOul Model Arca move to E
R28{row, col] = 255 / high value data”255” 1

els¢ T

if (R[row,col] == 231 or R[row, col} == 221 or R[row, col} == 211 } then
R2$[row, col} = 1\ Overlay data 232 or 224 or 201

1 code “1" move to Final Data ¢

e T

if (R{row, col} == 111 or R[row, col] == 121 or Rlrow,col} == 11 ) then
R2$[row, col] =1

elsc

if (R[row, col) == 131 or R[row, col] == 31 or R{row, col} == 21 ) then
R28[row, col} =2 g

clse

if (R[row, col} == 233 or R[row, col] == 223 or R[row, col} == 213 ) then
R2S[row, col] =3

else

if (R[row, col] == 123 or R{row, col} == 113 or R[row, col] == 13 } then
R2%[row, col} =3

else

if (R[row, col] == 133 or R[row, col] == 33 or R[row, col] ==23) then
R2%frow, col} =4

clse |

if (R[row, col} == 135 or R{row, col] == 35 or R[row, col] == 25 ) then
R2$[row, colj = 5 I

clse

if (Rfrow, col] == 15 or Rfrow, col] == 115 or Rfrow, col} == 125) then
R23[row, col] =6

clse

if (Rfrow, col] == 215 or R[row, col] == 225 or R[row, col] == 235} then
R2%{row, col} =7
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clse

if (Rfrow, col} == 134 or Rfrow, col} == 34 or R[row, col} == 24) then
R28{row, col] =8

else

if (R{row, col] == 234 or Rfrow, col] == 224 or R[row,col} == 214 ) then
R2S8[row, coll =9

clse

if{R{row, col] == 124 or R[row, col] == 114 or R[row, col} == 14 } then
R28[row, col} =9

clse

if (R[row, col] == 12 or R[row, col] == 22 or R[row,col] == 32) then
R2S[row, col] = 10

clse

if (R[row, col} == 112 or R[row, col] == 122 or R{row,col] == 132 ) then
R2$frow, col} = 10

else

if (Rlrow, ¢ol] == 212 or R[row, col] == 222 or R{row,col] == 232 ) then
R2%[row, col} = 10

end

CreatHistogram(R2$)
CreatPyramid(R2$)
CloscRaster{R2$}
CloscRaster(R)
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4-5-1

Sacioeconomic Information
Database Construction

(1) Formulation of Ward Map Data

Ward Boundary Map (polygon data) shall be made and entered using cither a
scanner or digitizer, following the same procedure used for entering data of (he
thematic maps.  Through the project, polygon data was formulated out of the
raster ward data using the Prepare/convert/raster to vector/Auto_line, {(VBCucv)

{2) VDC Data Formulation

Display ward data using the Prepare/EdivLayout/Quick_Add/Vector function.
With the Delete function, crasc all lines except for the VIDC boundary lines. (The
same applics to the formulation of data of the project area.)

(3) Sociceconomic Statistics

Data of sociocconomic statistics prepared with Excel is stored on a CSV floppy
disc, and formulated as related information by using the Imporst, Database, Text
within the Prepare/mport Export function, The form is determined based on the
data’s relevance to the figure data file.

4.5-2  Screen Display

Spatial Data

| Display '
| Eayout/Quick Al ' | File name '

Examine

" Display Spatiat Data Wisdo

Attribute

fale namic Double click

Linc option: Select All,
style; Al same

l Specify buiton {push) '
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Polygon option: Select All,
style;By theme




it

Select of Attribute ftem

___I Adiribute buiton (push) 'AL

Equal Count
Equal Interval

User_Defned

Conflirm to new data
Redraw

~-60 —
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Sclect of Class Doundary

Classes button (push)

| | Mstribution button (push) IQA

FilefSave As

Close (push)




4-6

Output Operations

The output of data using a printer or plotter is carried out by indicating the figure or map
for output on the screen then selecting other factors to be shown on the screen with the
mouse. Next, establish the desired position and size, save the data as a file and click (he
print {unction for output.

The process involves initially sclecting the drawing or map for owput.  In case the
display shows the overlay of raster data and vector data, first indicate the raster data and
then the vector data on top of it.  Supcrimposing raster data with another raster data is
unfavorable. Turn off INTML interpreter to display underlines. Next, with the mouse,
select the command to determine the appropriate focation and size of other elements such
as text of tile and legends, for printing.  Each clement shall be managed as a group;
changes in size and position can be made in groups.  Also, the designation of the first
drawing is done using the "Layer/Quick_add function. The grouping in this phasc is
cstablished as "Group 1",

Next, when displaying refevant drawing clements such as legends and fitles, use the
"Group/add” function and then the "Layer/add” function for the display of element names
typed on (he sereen. When the output layout on the screen is completed, click the "Print”
command.  Press "OK” button to end program after a message appears onscreen (o
notify the user that printing is completed. To save the drawing layout on the screen click
"File/Save” or "File/Save As". By clicking the "File/Open” command, the saved file can
be accessed whenever desired.

Sample of Output Formulation

l Display '

<Main Map Display>

Map&Poster Layout : l‘s{ap&l’esterlawul Wmdow :

page Window

fe
EX

i



Gnly "Group 1"

Imporiant Setting(enly 1 time, possible to change)

ggend 7|~ "~~~ TTT o STt

 Scloet legend object
10 vse: Window

Group/Add

LegendiColor

Laycrfadd

Tabte

- Legend Bdit Window'
o Print sevpage

Parameter set Edit Fegend

Vzcmedow

.. Print set page .

Placement
button push

Move Lo Best positton

<Text> Set to Point size

LUK Display
- Control Window .-

Group/Add Layerfadd

Input to Text Parameter set OK bulton

Sct 10 Best Position and best
Hight

Placement
button push

2

<Scale Bar>

i Control Window

l OK button '

Sct to best position and Hight

Group/Add Layerfadd Scale Bar

Select of Scale-
Bar type

Parameter sct

Placement
button push

<Sclect of Essential element>
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Piint set page Window

View/Print B : PR
© oo Print sel page; o

Check to output

element

OK button

View/Save As

Cpecration of . i
Print file File name input

File/Exit

L
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