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This manual is prepared for the technical staff of Kon Tum province and surrounded
provinces for forest management planning. The foresters are expected to use database
of a GIS that were prepared by the JICA study team. The base data was constructed
during the study and contributed for the analysis of the Master Plan on Kon Plong

District Forest Management.

This manual consists two parts. The first part introduce how operate the GIS software
Arc View (Esri 3.1/3.2). And the second part explains the procedures how to analyze
forest conditions and how to organize map data for drawing up a forest management
plan of a forest management unit. Officers for forest Management-Planning can
process the GIS data on Kon Plon District for each area of Forest Enterprise following

the process explained in this manual.

Items how to interpret base map to GIS digital map data, how to preparing satellite
TM data to polygon data are not included in this manual,. These data is processed by
GIS Experts Pasco International Inc and stored on a CD attached on this manual
(an envelope on last page). To create these data is needed special knowledge,
technique and instruments; therefore, the study team presented the processed results

for applicable use of GIS for Management Planning.

To develop the techniques how to use GIS, please see the official manuals
on Arc View, more detail. This manual shows limited functions only for the

direct use of tasks on forest management planning for Forest enterprises.
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Part | Basic techniques for Are View operation

Preparation for Arc View operation (Install the System)
First, you need to install Arc View software to your computer. Installing
procedure is same as other software such as Office (Word, Excel, etc.).
Set the Arc View CD to your CD driver -> Open file list the CD
using explorer -> Find a file named “setup.exe” then click the
file by left button of your mouse. -> Follow the instructions
that are shown by your computer. Key in user’s name, and CD

key or serial number of the CD.

To use the Arc View software user is requested hardware key to avoid
illegal copying. The hard wear key is provided with software when you
bought. Therefore you need to set (set the hardware key on printer/

parallel port. Printer line can be connect to the hardware Key.

2 Let's see the GIS

2.1 Prepare GIS map data (Transfer the data from attached CD to
your computer)

Before starting Arc View (Esri) you need to prepare map data files on your computer.
First you need to create folders for map data to store. In this practice section, for
example, make a folder “GIS practice” on root directory (usually C:) of your
computer, and under the “GIS practice” make sub folders “shap file”, “legend”,

“project”, “layout”, and “tables”. How to use these folders will explain later. Process

of this practice parts you will create many figures, tables, therefore systematic filling
system is important to use GIS program for efficient operation. Then copy the files
from Data CD attached this manual from same named folders to your computer.
The Data files for this practice is follows
try admini.shp try commune.shp  tryfe.shp  trylanduse.shp

trystream.shap

2.2 Start GIS (Esri 3.1/3.2)

Let’s start Esri.

Click start button on left side bottom of the windows -> Programs -> Esri ->

Arc View -> Arc View 3.2/3.1
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Add mark on “with a new view” to “Welcome to Arc View GIS” box, then



click “ok” button. Arc View asks whether you want to add data or not.

Click “yes” button. Then Arc View asks what data should be added.
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Change drives to the folder where the practice files (shape file) stored. In
this practice the target folder is located on root directory on drive C:,
under the name of “GIS practice” sub folders “shape file”. Then shape files list will
arise on left side of the “Add Theme” box. Click the file names you want to use  (If
you want to select plural files, push shift key and click needed files.), then selected
file name(s) will change blue color. Then click “OK” button. The first Arc View
window will come on your computer screen as bellow figure. This window is called
as “View window”. On right side map will drown when you mark “ ” on left side

legend part of small squares.

Give check mark on every legend items/shape files. Then Arc View draw
map/polygons from bottom item to top item. The screen will change

following figure.
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This sample data shows a sample area by landuse, administration units
(communes), Forest management units (Forest Enterprises), and river
lines in simplified pattern. “Arc View” drawn outer boundary of the area

as tryadmini.shp, then on the same screen Arc View draw “try



commune.shp”. Same process, FE (Forest Enterprise), land use, and

stream are drawn. Finally lad use pattern and stream are remaining on Note: Basic knowledge on Esri file pattern

the screen. Esri Arc View files are basically consist of three patterns of files,

T &

** shp, **.shx and **.dbf. “shp” file store polygon data that are defined
shape of polygons. “dbf” file store tables that are defined characters

such as ID, category, etc. using dBase IV format. The polygons on GIS

map can display different colors, and patterns using dbf file
categories. “shx” file is defined the locations (coordinates) of the
polygons. “shx” file is controlled only by the computer, therefore,

ordinary user can not access “shx” file and need not to consider this

file. After you made some amendment to a shape file, computer will

make several files automatically such as “**.sbx”, “**.sbn”. These new

Arc View draw map data from left up to right down above, then finally you patterns of files store amendment processes. If you want to copy a

can see the last picture above. To describe every factors on the screen, you shape file data to other computer or directory, you have to copy all

need to arrange legend by describing order and pattern that are drawn by patterns of files under the same name and different extension.

foresight, back sight or outline.
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First, arrange drawing order. In this sample, land use is base, and to add

FE boundary, Commune boundary, and finally drew total area boundary



and streamline. So arrange shape file order “try admini.shp”, “tryfe.sha”,
“try commune.shp”, “trylanduse.shp” from top to bottom. Click a file name.
The legend of the file change selected pattern then push left button of your
mouse and move to upper or lower place (drag and drop). You can make

arrangement drawing order to Arc View.

2.3.2 Legend pattern/color selection

Click “trylanduse.shp” , for example, by left button twice, a legend editor

window will come on your screen.
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Dabble click on symbol on legend editor box. A fill pallet box will arise.

| TTIEIB-I Tifndase sho
| L_egdeype:: ||.|ri'|:ue
|

Wit Field [Toroe

) slFTErmws
el ANUELCE S
e 1= | .._||

K

Then click brush icon. Color pallet box will come. Open pull down menu

click on the right side of color column. And select forground or outline.
Then click a color pattern that you like. Then symbol pattern of the legend
editor box will change to the selected color. Then click apply button right

bottom side of the legend editor box.

If you want to use color pattern, click fill icon upper left side of the color

pallet box, and select a pattern. Then click apply button.
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In case for this practice, land use category is divided into 4 types such as
fallows, farm land, grassland, and forestland. To draw this four category,
you have to change legend type from single to unique value. Open pull
down menu of legend type, and select unique value on legend editor box.
Next open pull down menu of value field, and select an item for land use
category (Land use). Then symbol colors of each column will show on
legend editor box. Color and pattern of each legend should be arranged
same procedures above.

Finally you can make legend patterns as sample below shows.

Procedures how select legend patterns in case for unique value.

Click dabble a shape file list on a view window ->select “unique value” on the pull
down menu of legend type on editor box. -> select an item from prudown menu list
on value field on legend editor box. -> dabble click a symbol -> select a pattern
within the fill pattern box. -> click brush icon on the fill pattern box. -> select
foresight from the pull down menu of color on color pallet box. -> then repeat the
procedures for other symbols on legend editor box. -> click apply button on the
legend editor box. -> click X marks on color pallet box, fill pattern box, and legend
editor box to clear these windows.

For line polygon: after click the shape file on view screen, a pen pallet box will

come. Then select line pattern and line size from pull down list of size box.

aliti
et |
Liw
Ll IH e e
— e

lml sl ol slels L

| Bt Schemes [Hounll Bavsil =

thaied | alme | e

Other legends for FE, Commune, and Administration are defined as
outline using fill pattern pallet. Select empty square type. Open pull down
menu of outline on the bottom side of fill pattern box, and select a line size

to decide thickness of the outline pattern.



2.3.3 Save the legend pattern
You can use different set of legend type for your presentation purposes. Nevertheless
to make legend pattern needed many steps is troublesome, therefore, the pattern can
be saved. When you finish the arrangement set of legend patterns, click save button on
legend editor box. Then give a name to legend file, and indicate a folder to store the
legend file. The procedures are follows.

Click save button -> type a file name -> choose a folder for store -> click OK

button

2.3.4 Add labels of polygons on View screen.
On the GIS View, every polygon was drawn, but it is difficult which polygon shows
for what. If the names of communes, FEs are described, you can see the map more

easily. For this Arc View prepare labeling function.

Click a shape file for example "tryfe.shp” on legend part of view screen. Then the
shape file will change selected condition as bellow. -> Open pull down menu of
theme, and select auto label. -> Open pull down menu of label field on auto label
box. -> Select a field for labeling (this sample case is “Fe id”. -> Give mark
to allow Overlapped label or Remove Duplicate (this case allow overlapped: left

side down figure) -> Click OK button.
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Then View screen will change to below. To arrange labels position and size, you need

following several procedures necessary.
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Repeat the same process for label commune. Then arrange the labels to avoid

overlapping. Then finally a following figure is formulated on the View screen.
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Click the black arrow icon on view screen. -> Click a label for selection -> Arrange o L)
. . . . . ] #raus
size and position by your mouse (drag and shift for expanding or reducing).
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v 2.4 Arc View screen control (Zoom in and out)

= To observe Arc View map in detail (Expand) or overview (Reduce), you can operate
'“: Trmtaamats

o Y map scale/size using Arc View functions. Procedures are follows:

Click + icon for zoom in (- icon for zoom out) -> put the pointer/cursor on a

(1

rectangular position. -> push left button of your mouse button and pull the mouse

to the another rectangular point. | [SU[S




o Tyasmniasp 2|

o T ing

o Trpeammans ity

o Tasbaimoap

o Tysduraneg
-
Fom
Farusl

denny

2.5 Save the GIS Map (Project file)

In Arc View, you can save the work you do on any project component by saving the
project that contains it. When you resume work on the component, it will be in the

same state it was in the last time you saved.

You can save at any time during a session. When you save a project, you save the
work you’ve done on all the components to which you’ve made changes. If you
haven’t saved the project, Arc View will prompt you for a name. Also, if you close the
project or quit Arc View and you’ve made any changes, Arc View will prompt you if

you want to save the project. The Arc View Map that you made is called as “project”.

To save your work the same name of project
Open pull down menu of file on main menu list of arc view. ->Choose “save
Project

This saving procedure is applied to the case you processed (change or add something)

to a existing project, for example you processed project that made yesterday.
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To save your work to a project with a different name

Procedures are follows
Make the Project window active. ->From the File menu choose Save Project As.
-> In the dialog box that appears, navigate to where you want to save the project

and enter the project name.



In this practice the project file is expected to store in the folder named “project”
located as sub folder “ of “GIS practice” folder on root directory of C: drive (hard

disk). Project file is defined name and .apr extention “(name) + .apr”.

This procedure will apply if you want to keep the yesterday works as well as today’s
job. To save the results of today have to be given a different project file name. How

type in the file name is same process as the case of Word or Excel files saving.
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When you recall today’s job at next occasion. You can load the same style Arc View
map on your computer. Procedure is follows:
Start GIS Esri 3.1/3.2 -> select existed project -> Chose a project file name within

the list appeared selected folder that you saved.

2.6 Look Data Table

Arc View table (dbf file) is stored linked data with polygons. Each polygon is
characterized several items for example that this polygon is belong FE |, Dak Ko
commune, grass land, etc. These categories are stored in each column called “field”.

One polygon is defined several characters field by field. This set of fields is called

“Record”. One shape file stored a set of polygons, and a “dbf” file stored same

number of records linking with each polygon. To open a table, procedures are follows.

Click a target shape file on View screen legend list to define “Selected” -> Click
table icon on the main menu icon list. ->Then automatically a table connecting
with the selected shape file comes as table view.
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2.7 Review the Arc View functions
Figures and table
Arc view GIS consist of three type of files shape, data table, and location. The map

figures are stored as project file. And legend of shape files are kept as legend file.



The map data are drawn on View screen. Tables can see the same screen. Main feature Main page manus and Icons

of arc view screens are follows. Pull down menus
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Icons on Main View window
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2.8 Create new shapes/polygons

If you want to add new map items to the existing project, for example in this practice,
new paddy field development plan, you can make new polygons as a new shape file.
Procedures consist 5 steps.  To notify new shape file making to the Arc View. To

define the type of polygon.
polygons,

To decide name of file, and stored folder. To draw

To save the new file edited.

2.8.1 Notify the new shape file Creation

Open pull down menu of View on Arc view main screen. -> Select “New Theme.
-> Open pull down list and choose a feature type (point, line, polygon). -> Click
OK button. -> Give a file name and select a folder to store the new shape file. In

this practice the new file name is “logging.shp”.
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Then Arc View screen come back. New shape file is listed top of the legend list.
And column of the legend mark is enclosed by dot Line Square. This mark
means that Arc View is prepared standby condition to edit the shape file. You can

start to draw polygons for logged areas.
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2.8.2 Add a polygon

Now you can finish preparation to create Logging area map to the project. Click

free shape button, and put the pointer (+) to the starting point of the View screen.
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2.8.3 Add a polygon continuation with other polygon.
For example, you draw the area logged 1997, the area 1998 and 1999 is 2.8.4 Dividing a polygon to two polygons

connected with areal997, to draw the area using drawing icon of expanding. If you want to divide 1998 area and 1999 area, you can draw using divide polygon

@ icon.im
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First set the pointer (Click once left button of your mouse) on the near place

inside of the 1997 polygon, then the pointer move to the next point cross the
outline and click once, Then same process to other points, finally, put the pointer
on the place to cross outline of the 1997, then click twice. A polygon 1998 and

1999 area turn filled colored pattern just continued polygon.
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Click theme-> Start Editing ->Click select icon -> Click a shape to be connected
(in case, 1998-1999 polygon for selection) -> Draw new polygon (start point is
outside point near the first cross point on the polygon 1998-1999 then make
cross line to divide. Final point on the point outside of the polygon 1998-1999)
then click twice. (note: dividing line you draw have to pass to points on a

polygon, therefore,y careful not cross surrounded polygon line.)
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have to make three fields on the table, and fill text to each column of records by each

<l field. (Note: first check the shape file is under “Editing” condition
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2.8.5 Editing for linked table on logging results
Three polygons had drawn for logging result. But you need to make records the
' =
meaning of these polygons. Categories of these polygon data is stored on dbf file, M [Tedat g T |
therefore, you need to amend /edit this dbf file. Open theme table, you can see m — ]
three-recorded line. Two lines are yellow. This means within this theme “logging [ =

result” is consist three polygons, and two polygons are under the selected condition.
You need to add several items (fields) to identify or give the meaningful ID for these
polygons. Following procedures explain edit for the table. For example, If you want to

add area by each polygon (yearly logged area), logged year, logged company, you
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Field Definition

IR e — T TR e -
ame: ogged ares oK L
T + Edn.uhp
N : I MNumber "I
Wwhidth: 16 i |
— | Decimal Places: 0 o] Treemmans ihs
| L
/F/' I o Trikmamakp
— . I
o Al e of Lowgawahg o Thlviuataks
o 1 datem i
g lk":ﬁl' | Click the field name (top of the field) for selection (gray turned) -> On the table
[i éln:a'ls;.' [ =

view, click calculator icon then field calculator box will come. ->Click double
“shape” on the calculator box then “[shap] will arise text window of the calculator

box. -> Type after the [shape] “.Return area”, then click OK button.
Same process for other items “year” and “company”. The case of “company” data

type is selected “strings”. Then needed fields are made.

2.8.6 Area calculation

To fill the column of the field “logarea” can calculate automatically by computer as

Company

follows: o, ; Ad Log Camp
. = | Palygon 1] / 2248627 1992 ¢ BE Timber

Before calculation, selected records (yellow lines) have to be changed to free S| Polvaen 0. [.. 21679825 1399 AALog Camp

condition. Click “Select nun” icon on table view screen. Yellow lines are change
to white line.

3 . Fields Type Fequests
I 7+ Mumber i =
Click twi ks " Sting + L
Check the condition of the shape file selected, and under the editing condition. ick twice C Date :
/
<
-

[Log area] =

Cancel |
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& Field Caloulatar

Fields

o]

[Log area)

i [Log area] =

Type
+ Mumber

i Shing
" Date

. [[5hape] Retum ared

\

x|
Requests

+

/

4
< hd
5
Cancel I

\ Type “.Returnarea”

3
1

Attributes of Loeeine.zhp

Shape
Palygon 1] 1060891
Palygon 1] 2248627
Palygon 1] 2167452

Avreas calculated by computer

2.8.7 Fill the categories on each columns by each field

Select a field for editing on the table view. -> Click edit icon and put the cursor on the

column to be edit, then cursor will change to hand -> Type the needed data, column by

column. Sample shows case for logged year.
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&} Attributes of Loesine.shp

Log area Tl
] 1050291
i] SE4BED7
] 157452

& Attributes of Logeine.shp

Sige Loy anaz e
Palpgon 1] 1060391 1957 A4 Log Camp =
Palpgon 1] 2248627 1953 BB Timber
Palpgon 1] 2167452 1953 A Log Camp

T

Type form your key board

2.8.8 Save edited table

When you fill the needed columns, you have to save the results of this editing.

Close table (Click X button right up side of the table box. -> Open pull down
menu of “Theme”, and select “Stop editing” -> Arc View ask whether save the

change of the table or not. So click “Yes”.
2.8.9 Same result of table editing
After the table edit on “logging”, you can show the Views categorizing, by logged

year, and by logged company as figures below. (how to arrange legend and label are

explained before)



ﬂ Logging.shp [«

E 1ea7 ‘

[ 1a9=
[] 19aa

ﬂ Try adminishp

-

ﬂ Tryfe =hp

ﬂ Trycommune shp

—

ﬂ Trystream.shp
3

ﬂ Trylnduse.shp LI

Tryfe shp

==

v

¥

ﬂ Trycommune.zhp
1

¥

v

Trystream.shp
o

!

Trylnduse.shp

B Fallow LI

2.8.10 Some additional technical hints for new theme (polygon) drawing

If you want to draw a polygon that is just connected with existed paddy line. To draw
new shape line just on the same place on part of other polygon line (to trace the paddy
(landuse.shp) line) exactly is not easy. If you expand the view, small gaps may remain,
therefore, to avoid creating these gaps you use existing paddy line for new theme

polygons drawing. Procedures are follows:

a. to copy the polygon of “landuse.shp” as other named shape file (For example
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“newpaddyl.shap™)
b. to draw new shape (polygon) using add shape (click icon)
c. to cut line polygon of streamlines

d. to save new theme.

On left figure stream line and new polygon are formulated almost same line, nevertheless to

zoom in gaps can be seen. To draw same line on manual is very difficult.

[to copy farm land polygon as new shape file]
Select “landuse” -> Click table icon to open the “landuse.dbf” -> Click pointer
icon for selecting record -> Click a record line to select the farm polygon, then
the polygon will change yellow color on the view screen. -> Close table ->Open
pull down menu Theme and select “Convert to shape file -> Decide a new shape
file name and a folder where the new shape file to be stored (newppady0) then
click OK -> Arc view asks whether add the new file to view screen, so, click Yes.

Then new shape file of existed farm is created.




1 EE O0E ¢ BRE & 250 52

f 4 peiected [e]in]]
T
Sty
Poloer | 0 EITSAES) Fam
Podugon | _!I_ BIEIJ__-'"-‘G;_Erq:s
Pubgort | 0 VITUZE | Fabowe
Palugon ] 4IRTT4S | Foaest
d|
T T
b
| Lagging Ehp Faust
A LagC lm;J
[
_| Trr admimishp ___.r"rl
] Trpleabg
m Ed
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ﬂ Hewpaddyl .shp

_| Trystream.shp
AN
| Trylnduseshp
E= Fallow
Farm
Faorest
I:l Grass p—

_ | Logging.shp

A LogCamp
[ ] BB Timber

_| Try adminizhp
— =

[To draw polygon]

Click newppady0 for selecting -> Open pull down menu of Theme, and select
“Start editing” -> Open pull down icon list for drawing polygon and select

Expanding Polygon icon -> draw a new polygon as add to paddy.

5=
[ E A N ?Eﬂj
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b il MNewpaddyl shp ;

| Twstream.shp
i

| Trinduseshp

E= Fallow
Farm
Forest
I:l Grass p—

_| Logging.shp dd
Log Camg

[] BB Timber

| Tr adminizhp

B |

[ To cut unnecessary polygon]

J)raw the new polygon for new paddy development plan area just connected
existed farm land. Then delete the polygon.
Click pointer icon -> Click the polygon to delete for selection -> Open pull down
menu of Edit and select “cut the feature” Then View screen changed as below.
Open pull down menu of Theme, and select Stop Editing -> answer the question

to save changes or not (yes).

W] Newpaddynshp %

| Trstream.shp
N
| Treinduseshp
E= Fallow
Farm
Forest
I:I Grass )

_| Legging.shp
A8 LogCamp

[] BB Timber
| Tre adminishp

— hd

Finally, to draw all shapes on View screen changes to as follow.



From this procedures, boundary between new paddy and farm land, no gap is created.
To draw new polygons, as far as possible, to use this technique is applicable to make

accurate mapping and area calculation.

T View]

ﬂ Tre adminishp =

—c

ﬂ Tryfe.shp
—

Hempaddyl.shp ‘

7

&

ﬂ Trystream.shp

/

ﬂ Logging.shp

AdLogCamg 7
[ BT R en0000060000

ﬂ TRl - = L L R g L)
rflnduseshp

ES Fallow LI

ﬂ Try adminizhp Feml
c

ﬂ Tryfe shp

c Y

i NewpaddyQ.shp
[rra

-5

»
e

_ﬂ Trystream.shp
SN

ﬂ Logging.shp
¥

|

Al LogCamg b
[ ]BB Timber o

Trlnduzezhp <

E= Fallaw LI il

2.8.11 Amendment a polygon
If you want to amend the area/shape for a polygon. You can do this following
procedure.

Click a theme on left side of view screen shape file legend to be selected condition. ->
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Open pull down menu of “Theme” and select “Start editing”. -> Click Vertex edit icon

s point the cursor on a polygon that you want edit. Then the points of out line will
change selected pattern -> Put the cursor on a point where you want to move and push

left button of your mouse then draw mouse to where you want to put the new point.
Put off the button of your mouse. -> Repeat the same procedures for next points. ->
When all needed points had moved right places, open pull down menu of “Theme”
and select End of editing (Stop Editing) -> When computer ask you whether the edited

shape to save or not, Click “Yes”.

ﬂ Try adminizhp |
Ll felelelelelele]
QOOROOOOOOOOOOG0 0000000
o Lelelelelels]
ﬂ Tryfe shp iom o 3 SLelLeLelels]
s
b 94 : )
Eﬂi Hewpaddyd.shp i POOERD
| o0d % (g2
e Qo
ﬂ Trystream.shp = Og
3
Selected «] Logaing.shp B 0o oam. 1008 a2
£ Af LogCamg ooggo 838
H BB Timber DOOOOO Ll felele]
condition ’ L $305383

Trylnduze.shp
= lJ

o Try adminiihp

d

o Tteshp

il Mewp addyd shy
 Trstreamsap

¥ Legging.shp
) A Leg Camg
CJun Timber

o Trylndut e ihp -

==

Select “Vertex Edit” icon. Then the icon will move on the polygon you

want to amend



The polygon you clicked will change selected condition with boundary points.

ﬂ Try adminizhp i

|

ﬂ Trife.zhp
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Zoom in the Selected polygon. Put cursor on a point. Then move the point.
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2.9 Save the project
You did every amendment or to suspend the job, you need to save the all of files. If
you save this project you can start on same view you had saved when you want to

continue your job. Saving procedures are follows:

Open pull down menu of “Files” and select “Save Project”

If you want save the project on different name because existed project without latest
amendment may use different objectives, then select “Save Project as”. Computer will
ask new project file name and a folder to store, then you type file name and specify a
folder. Click OK.

2.10 Recall a project

When you start your job using previous View above, you can call saved project.

After run the Arc View (Esri 3.1/3.2), the first window asks whether new project or
existed project you want to use, then choouse existed one. Computer asks you what
project to be opened, so you select folder where you had saved the project, and
specify a project name then click OK. Then you can see the View screen same as you

had saved.
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2.11 Geo-processing

In this practice five shape files are viewed on the view screen, “Commune”, “FE”,
“Land use”, logging”, and “Newpaddy”. Fore the forest management, you may need
areas for example, FE areas by commune, by land use, by logging area, etc.. To
calculate these areas, five category of polygons to be overlaid and change into one
shape file linking with original polygon’s characters. This function is called
“Geo-processing”. When shape file A + shape file B is done by the Arc View, new
shape file will draw. Shape file A’s polygons divided by the lines of shape file B’s
polygons, and same time computer create a new “dbf” file/table showing every
polygons linking with newly divided polygons keeping both characters file A and B,
that have both file’s fields and

. linaFrapgeriing

records. To export this new “dbf” B | baun Dissatvn
) tha chel B Ml bt ki chiais Thin apevidion sgjregates
file to Excel, you can calculate ko i e ool
) ) = | Evmpoben featuray hased on an ottt | .:;uu !.\:-" Raipk o i
areas categorized factors using ™ Mange therses ingeiten
T Ll orm Hheme based on arothe F
H T Inisrgact v Brame:
functions of Excel. o G
" Aamgn dala by lecaton . o
i patead b Input Chtpuit
2.11.1 Preparation for o s |
Hele I:ml wha | et |

Geo-processing
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To start Geo-processing you need to do two preparation procedures. One is to
add a function to Arc View, and second to arrange every “dbf” files characters
(1D for each record of every table).

[add Geo-processing function]
Open pull down menu file and select “Extension” -> Give “ ” mark on
Geo-processing -> Click OK -> Open pull down menu of “View” and select

“Geo-processing wizard”. Then Geo-processing wizard will come.

[Table preparation]
In this practice five table stored. Check fields of each table whether at least one field
categorizing records of the table. For example, table commune, have every record

name of commune, table land use, have every record can identify land use category?

rycommune.shp

~ !

f-'-;'-_.;._ Attributes of Tryfe.shp

Shame A Aaaz Lk 7]
- 1 SAazne
i Palygon 0 8575741 : KonWh

Palygan 1] 12258853 | Dak Ko iPolygon 0 12797069
Polygon l 11605339 | SonLe Folygon 0 32256211 FE Il
Polvgon 0 29743835  Lan So Falygon o 17130493 ¢ FE I

T Attributes of Hewpaddy0._shp

2970208 | newpaddy




2 Attributes of Tryinduse.shp ! C First make a clipping shape file (administration boundary of FE II: admiFEIl.shp).
S g L yidtive Select Tryfe.shp -> Open Table -> Select the record FE Il by pointer icon -> Open
Pl i 8175469 F . .
leﬁgz: A RS E?;rgs pull down menu of Thema and select “Convert shape file” -> Give file name and
Polygon 0 11070281 : Fallow folder to store (“admiFE 11.shp).
Palygon 1] 287749 Forest
Tables above are the list for this practice. Field name of “landuse” is used two J/’
tables, therefore, the field name of table “Newpaddy” to be change other name L administration area of FE |1
“Paddy Dev”. The checking point are a. at least one field of all columns filled Clipping land use by admiFEII (input teme= landuse, clip theme=admiFEII)
some ldentical description for the table category, b. the field name used for Open pull down menu View then select “geo-processing” -> mark Clip... and
identify is not same to other field names of all other tables. Aftgr the click next button -> Give shape file name for input theme and clipping theme. ->
Geo-processing, newly created table have fields that original tableswgnave, Give a file name and folder for saving new shape file after clipped. -> Click finish
therefore, you may difficult to identify which field link to which original table. -> when arc View asks whether the new shape add to view screen or not, then,
Table new paddy had amended to the above table (added field “paddydev™). click “Yes”-> Give  mark on the new shape file on the legend part of the View
et il Ly e i gy '3 screen.
2.11.2 Clipping I — Tk e oo
G ina Clio i d for d Pabyoon nf FIETeST | 199 | A4 Log e 2l e
eo-processin ip is used for down N eeat -
P g +ip _|ERLE e
sizing data. For example, the study for Kon Plong district prepared every shape file BEE  wveitem
—f a7 L Tewmrw
covered full area of Kon Plong district, therefore file size is large. If you use these =5 e
o ta
data for analyzing only Man Den Forest enterprise (FE 1), shape files arranged on o 15T ;:;_
E Fullf i
Man Den area is more convenience and operation of Arc View may faster than using Y= e
B D Oul
H H M T T T
full data. In this practice, procedures R — A s bbb
for clipping land use by a Forest 5 = =
A ..Q"::\W T - - /
Enterprise are follows. T 5 T e e Lt [ —
. |
Create clip theme
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L
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Give file name and folder

(¥...¥trial¥landusefell)

Note: Don’t forget to give a new shape file name and a folder. If you forgot these,

computer automatically give a file name temporally and store the file temporally on

folder of window¥system¥tem. Then you face difficulty to find the file next time.

o Landuien tase

Admee i shp

Tepindmpa whp

™ =1

Clipped shape on the area of FE II
Then legend should be arranged to use saved legend on land use, then final figure

bellow is created. This shape shows land use only for the area of FE II.
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[ @rass

| T adminizhp S

| Tryfeshp
=]

_
¥
_

.-OOOOOOOOO
feleleleleiviel

Af Log Camg

[] BB Timber _VJ

£ andtie
i Dolygon 0 0175463 ; Farm
Palygon 1] BER0Z279 : Grass
Palygon ] 11070281 : Fallow
Palygon 1] 34287749 Forest

; ‘,_.:' Attributes of Landusefe Il.shp

Id Area Landuze
1] 2175469 : Farm 2946409 ;l
1] 86502749 | Grass 4798328
1] 11070281 | Fallow £203579
1] 34287749 | Forest 17307394

Add a new field for area FE Il, and calculate areas as above. See

Calculation methods on 2.8.6 before

2.11.3 Intersect and Union
These functions are prepared to merge two shape files. Polygons of one shape will

divided by the other polygons, then, divided polygons linked two tables and have
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fields of both dbf table. In case of this practice, if you merge Commune and FE, new
shape file divided every polygons of commune into different FE areas, and new
divided polygons have both categories. You can calculate a commune area by FES or
one FE area by communes. To use this function you can analyze areas sub divided
categories that you want. The functions Intersect and Union are, if the areas of two
themes are same the results are same, but two themes covers different areas, results
are little bit difference (see below images). This processing process is almost same as

clipping explained and shows below.

About Union

This operation combines features
of an input theme with the
polygons from an overlay theme
to produce an output theme that
contains the attributes and full
extent of both themes.

About Intersect

This operation cuts an input
theme with the features from
an overlay theme to produce
an output theme with features
that have attribute data from
both themes.

Owarlay

Ot put

Input

Owverlay

Input COutput

In case of Intersect, new theme (shape file) creates only areas that are covered by

overlay theme. Incase of Union, new theme create to cover wider area.

The following practice explain the procedures to calculate areas of land use by FE and

Commune to create a new theme file to fulfill columns of the table below.

Farmland | Fallow Grass Forest

@@ FE | @@ Commune

@@ Commune

total

@@ FE | @@ Commune

@@ Commune

First create a new theme (tryFEComm.shp) to use function “Intersect” FE (tryfe.shp)
and Commune (trycommun.shp). then intersect again with the new theme and land

use (trylanduse.shp) to create final result (tryFECommluse.shp).



[Intersect FE and Commune]

Open pull down menu of View and select geo-processing. -> Mark on intersect on

the geo-processing wizard and click next. ->Select a shape file from input theme

window on geo-processing wizard (tryfe.shp). -> Select a shape file from overlay

window on geo-processing wizard (trycommune.shp). Give a file name and a

folder for store the new theme file (D:¥..¥GISmanual¥trial¥tryfecomm.shp). ->

Click finish.
! GeoPro
1] Select input theme to intersect: ‘
| Trwcommune. sho =l

[ illze

MNumber of Features: 4

ted Eeat

2] Select an overlay theme:

¥ Use Selected Features Only

Mumber of Features: 1

3] Specify the output file

Output File: | f-gis manual\trial\tryfecomm

About Intersect

This operation cuts an input
theme with the features from
an ovetlay therne to produce
an output theme with features
that have attribute data from
both thernes.

e-e

Cutput

Input Owerlay

Mare about Intersect

Cancel |

ccBack | Finsh

Help... I /

Don’t forgot file éme and folder for new themg file

Repeat same process to intersect “tryfecomm.shap” and “trylanduse.shp”. The

new theme “tryfecommlanduse.shp” to the same folder (D:¥..¥GlSmanual¥trial)
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Tryfe commlanduse |

| Tryfecomme.shp
| |

| Tryinduseshp
F allaw
[F=] Farm
Forest
[ srass

| Tryeommune.shp

—

| Tryfeshp

il

Final result by intersect three themes. 3 FE, 4 Commune, and 4 land use

polygons divided into 38 polygons on the new theme.

Area Area Area

Shape

Palygan 0 8575741 | Kon Do 0: 12797065 FE | 1] 8175463 : Farm 199601 =
Palygon 0 8575741 { Kon Do 0: 12737065 FE | a BE00279 § Grass E1
Palygan ] 8575741 | Kon Do 0: 12797065 FE | 0: 11070281 : Fallow 235360
Palygon 0 8575741 { Kon Do 0: 12737065 FE | 0¢ 34287749 Forest 413560
Palygan ] 8575741 | Kon Do 0: 32256211 FE |l 1] 8175463 : Farm 95
Palygon 0 8575741 { Kon Do 0: 32256211 FE |l a 8175463 Farm 1207
Palygan ] 8575741 : Kon Do 0: 32256211 :FE |l 1] 8175463 : Farm 1583
Palygon 0 8575741 { Kon Do 0: 32256211 FE |l a 8175463 Farm 104
Palygan 0: 12258863 : Dak Ko 0: 12737065 FE | 1] 8175463 ; Farm 34616
Palygon 0: 12258863 Dak Ko 0: 12737065 FE | a BE00279 § Grass 73672 &

Above table was created through this process of the Intersect. 38 record have name of
FE, name of Commune, and land use category. Field “arealLuse” ( area for new theme)
is given area calculation (See 2.8.6). Three fields of area show original number linked
with original polygon, therefore, these fields are no more use. Delete these fields

including three fields of ID.

Arrange table (cut field)

Open pull down menu theme and select “Start editing. -> Click Table icon ->



Click a field name for delete. -> Open pull down menu “Edit” and select “Delete function “Data” , “Pivot-table”, or “sorting”
field” -> click yes on delete field box. -> Repeat from Click a field name to
delete file for other two ID and three fields of area. -> Close table. -> Open pull

down menu Theme and select Stop editing. -> Click Yes for saving.

Finally, the table arranged as below.

& Gtiributes of T.-;,,.fe.;:.;.mn—.|.3.-..j Avreas totaling table below made by Excel’s function of “Pivot table”.
Shape | Comm_id | Fe id JIS=RGEE arealuse
= Total : area Luse Land use
Palygon i KonDa iFE| Farm 19360149
Polygon KonDo SFE| i Grass E11 Fe id Comm_id | Fallow Farm Forest Grass G Total
Folon, Ko Des FE L raloy Zhhd FEI  Dak Ko 533279 346164 2632464 736726 | 4248633
Palygon i KonDa iFE| Forest 4135608
Polygon KonDo iFEI iFam 950 Kon Do 2353609 1996019 4195608 611 8545847
Paolygon i KonDa iFEIl  §iFam 12072 Son Le 2587 2587
Paolygon i KonDa iFEIl  §iFam 15833
Polygon i KonDa G FEII Farmn 1040 Sub totaFE | 2886888 2344770 6828072 737337 12797067
Palygon i Dak Ko iFE | Farm 346164 FE Il Dak Ko 3563 3563
Palpgon i Dak Ko iFE | Grass V3726 e
i R R ITl Kon Do 29895 29895
Lan So 3647897 1104310 13851616 2030363 20634186
[Area totaling] Son Le 2555682 2809142 3455778 2767966 11588568
To full fill the table before, you need to make totaling using “Excel”. Next process Sub Total FE 11 6203579 3946910 17307394 4798329 | 32256212
. B . . FE Il Dak Ko 759981 1337137 3447258 2462291 8006667
shows how the Arc View table to be converted to “Excel” table using export
Lan So 1219832 532469 6705025 652323 9109649
command. Son Le 14184 14184
Open the table (Click table icon) -> Open pull down menu of File and select Sub total FE Il 1979813 1883790 10152283 3114614 | 17130500
“Export”. -> Click “Delimited text” then Click OK. -> Give a file name for text G.Total LIl Bl eZdiel 8650280 | 62183779

file to export and stored folder. Click OK. After this the process transfers to Excel. Note: This area shows sq mater (m2) unit,
Run Excel -> Click open file icon and select a text file you saved. -> Mark to Data
category ( data punctuated by comma (,)) on the text file wizards 1. and click next. 2.12 Buffering
-> Give mark on comma on text wizard 2 then click next. -> Click Finish button.

Buffering is the function prepared by Arc View to create a shape file definite ranged

You got Arc View table on your Excel. You can calculate any kind of totaling by areas surrounded from designated polygons (a shape file mainly defined line or point

polygons). For example to identify the buffer areas for scenic protection zone on the
26



areas 1 km from national road, protection forest 500m both side from a streamline.
In this practice, you try to analyze land use condition on 500m both side of streamline
protection zone. Procedures are a. to create a shape file designate the areas 500m from

streamline, b. to intersect created polygon and land use, c. calculate areas by the land

use.

[Preparation for buffering]

Before buffering you have to arrange Arc View scaling.

\ D ArcView GIS Version 3.1

Graphicz  Winc

™ L e T

Add Theme... Chl+T
"'r_,_.’ Yie :-.’-;-:dd Event Theme...
Hew Theme...

i Themes On

L 0K
Cosation Dote.  [ZO0CPI0GN 310 100543 Cancal
Cranbor [
M Ut [Tk =1

[irbrasan =]
Priopoclar Aies [ Inkeeal

ackgoundCoker: [ oo | Sebeilike |

Caninbris
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Open pull down menu of “View” and select “Properties” -> Open pull down
menu of Map unit -> Select a “Unit” (In this practice select “Meter”) -> Open

pull down menu of “Distance unit” and select a Unit (Meter), then click OK

Without setting map unit and distance unit, Arc View function “Buffering” could not

work. If you can not find “Create Buffers” within the pull down menu of View, you

need to check map scale setting procedure.

[Buffering]
Open pull down menu of “Theme” and select “Create Buffers” -> Mark to “the
feature of theme” on the Create Buffers box -> Open pull down window and set
a theme (shape file/ trystram.shp) to create buffer from. -> Click “Next” button
-> Give mark to “At a specified distance” and key in meters (500m), then click
“Next” button. -> Mark whether Dissolve barriers between buffers (Yes).->
Mark on in a new theme and give new theme name and folder where the new

shape file to be stored. Then click finish button on the Cregte Buffer box.
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] Brooariae “what do you want to buffer?

= About buffers )

[ o= Edirg !

. Buffers are rings drawn around

I features at a specified distance

L - Saslle fram the features. = The features of a theme

: L f [ Trystream. shp

m  Hidefiw Logend
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: Murber of graphics selected: 0

pof

" [ akda [~ Lze anly the

o Dy [0

Selecd Hy Therme. e

= Cresbe Bulfen Cancel ‘ 44t J

/v [l Sabistad Eastrai

Mext »> *

7 Create Buffers

~

How do pou want to create buffers?

& At a specified distance

—fs5e
o) Q.

€ At a distance from an attribute field

[1d =]

Az multiple rings
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distance between rings: 500

Distance units are: [ Meters =1

Help...

Cancel ] << Back J
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The area distance from stream line is drawn. But the area is exceeded to the area of

total administration boundary, therefore, you need to cut the polygon where exceeded.

Procedures are follows (Using Crippling of geo-processing between “try
protstream.shp and Try admini.shp. See 2.11.2).
View (Geo-processing) -> Crippling ->Next -> Set input theme=try
protstream.shp, Crip  theme=try admini.shp, New theme name=try

protstream01.shp, folder= D:¥...¥GISmanual¥trial -> Finish



"-_—.-" Viewl

ﬂ Ctry protstream.shp *

_| Buffer 1 of Trystrea

v

=

rpstream.shp

<z

ﬂ Tryfecommlanduse

il

_| Try adminizhp

| Trfecommeshp

=

[Intersect between new theme/shape file and land use.]

Procedures are follows (Detail is shown 2.11.3).

View (Geo-processing) -> Intersect -> Next -> input theme=try landuse.shp,
overlay theme= try protstream.shp, new theme= protstreamluse.shp folder=
D:...¥GlISmanual¥tryal -> finish -> {(arrange legend) -> click twice
protstreamluse.shp to call legend edit box. -> click rode legend button ->
select land use, then OK}

You can draw land use condition on the area 500m distances from streamline

and “dbf” table as below. Area is calculated (process explained on 2.8.6).

o] Trystream.shp =

ﬂ Try protetreamluse
% Fallow
[ Farm
m Faorest
I:l Grass

_ | Ctry protstream shp

_| Buffer 1 of Trystrea

| Tryfecommlanduse

[

K
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Shape

] EY

Id =2 Landuze BufferDiz
Palygon 0 7392627 i Farm A00.0000
Palygan 1] 1178165 Grass 500.0000
Palygan 1] 382103 § Graszs 500.0000
Palygon i] 1288210 Grazs A00.0000
Palygon I B79215 Fallow &00.0000
Palygon I 420677 | Fallow &00.0000
Palygon ] 20423639 : Fallow A00.0000
Palygon 0 BE3300 ; Fallow A00.0000
Palygon 0 754090 | Forest A00.0000
Palygan 1] 1826753 Farest 500.0000
Palygon i] 8333573 Forest A00.0000
Palygon i] A78736 ; Forest A00.0000

i




Part Il How to use GIS for forest management planning fekp.shp polygon | Outline ~ of  Forest | committee
Enterprises
Management unit
1. Preparation of the practice fmukp.shp polygon | Outline of  Forest | Forest  situation
management unit by | map of Kon Tum
authorities FPD and
1.1 Obijectives of this practice ::rgrmatlon from
fmbkp.shp polygon | Forest management | - do above-
. . . . block
This part will explain how to process the shape files that were prepared for the master Manage factor
plan formulation for the forest management plan of a Forest Enterprise. The corrid kp.shp polygon | Proposed bio-corridor | Proposed by the
rocedures to use GIS for analyzing forest condition and to organize planning items to for wildlife protection | study team
P u u yzing - ganize planning 1 prot func kp.shp polygon | Proposed areas to | Analyzed using
harmonize forest management objectives for sustainable management are introduced refrain logging | mesh data, and
L. . . ) operation for maintain | proposed for
in this part. First process is how to arrange GIS data for a Forest Enterprise from functions on water, | sustainable forest
existed shape files of full area of Kon Plong district Vietnam. soil, _and land | management
conservation.
prot steepkp.shp polygon | Proposed areas to set | - do above -
1.2. Contents of the shape files for Kon PLong aside from logging
operation as steep land.
meshkp.shp polygon | Mesh analysis base | Mash analysis
The shape files for the Master plan formulation consist as follows. data conducted by the
stuffy team
File name (shp) | Type | Contents Remarks ForestLanduse
Geography _ _ Digitized from satimgkp.shp polygon | Saterait TM image for | TM data converted
cont50000kp.shp | line Contour line by 20m published land use and forest | by PASCO technical
houseskp.shp point Position of hamlets topographic  map condition (2001) group
n road24kp.shp line National road (1/50,000) by ftypelusekp.shp polygon | Latest forest type and | Formulated  using
o roadkp.shp line Provincial road PASCO land use that were used | TM  data, aerial
: ; : : for the master plan | photograph and field
B h
riverkp.shp polygon relgognizartl)\llgrarea aving formulation by the study | survey
streamkp.shp line streams team (2001)
Administration Administration
adminikp.shp polygon | Outline on the study | maps of Kon Tum For the formulation of logging operation areas are calculated using these
area and Kon Plon
communekp.shp | polygon | Outline of communes People’s shape files on Arc View. The forest areas had grown and reached to enough
size of stands and volume for yielding are recognized on land use and
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forest type map. Basically 5 factors for sustainable management are
considered such as, to maintain or not to make negative effects to water,

soil, and land conservation, to avoid too steep areas, to conserve

wildlife, to protect village daily water sources, to support villager’s to
improve standards of living. The areas matching above five factors are
excluded from logging operation areas from matured forest areas. These
areas fixing had analyzed using GIS Arc View.

Following figures show the image of each shape on a View screen of the

Arc View.

] Adminikpshp =1

+] Cont50000kp.shp

-

_| streamkp.zhp

4

o

atimghkp.shp

e

a

kp.=hp

Housezkp.=hp
#

4
1]
| Meshkp.shp
L]
4

Fmukp.shp
]

| Fmbkp.shp j

cont50000kp.shp : Contour lines (1/50,000) on the View screen. Right side

figure is Zoomed in the shape file.

adminikp.shp: The study area total.

Contour lines are the bases to judge land feature analysis, such as

complication of landscape, elevation, slop angle. The mesh analysis of land
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feature pattern had implemented using 1 cm mesh on the 1/50,000
topographic map to count how many contour lines located in a mesh

square.

_| meshkpzhp ;I
: 1
] Adminikp.shp
o
I | Communekp.shp
/i
| Fekpshp
|
_| Fmukpshp
/=
_ | Fmbkp=hp
1
_| Riwarkp.shp —
|
_| Streamkpshp
_| ContS0000kp.shp ;I
— (O x
_| ContSO0000kp.shp j
ﬂ Riverkp.shp
ﬂ Streamkpshp | || 0 T EECLpmAiET . P L BT |
_| Satimgkp.shp ;
_| Meshkp.shp
_| Houseskp.shp
#
_| Fmukp.shp
— 1
L |
_| Fmbkp.zhp - : ;
| Fekpshp lJ o i e

streamkp.shp and riverkp.shp: river line map is important information to



examine forest road planning.
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Pobgon | JADOGANIA 5273 | 11350 1724 | 16| 10| Ming But Pobgon |TRSDTSSSTH| TSNS T |
Pokgon | 20433027 43608 TRAIA A3 | 7] 11 Hgee T Pohoon [1BUSMEEL| s im| 11/ TMangLanll |
Prkygor TIEASA T | 64T THAS | | 9Pk Polsgon | 161231881 £24 TEERO1S2| 10 W0ManLap
Pokogor D0 10930 | [l 130 7| Mang Canh E Pobegon | 11705M3. 527 GINEI | 0| 0k TieC
Pobgor | J2SIRATAL37109 | G976 62600 | 191 5Dk kel Polygon | TAMMIESAE,  MM00M | 8| MTanleoC
Pobgen | 1Smlinss s | [FITEE ]| | B Heu R Cikaacy tand Polgon | 2THR0000, 094713 0| 00TanLepC
Fobugon TSN T TR | B T | 19| 3Dk Fueng 12Mang Cank Pebigon | 252251.211 M0 Xe| 7| B7Con Plorg C
Polugon 51{3‘5#261['4& S0 G5500 | 1) 1| Kion Plorg g 130 ikl Runng Pabugon. :In_1._1|n§g._3;_51_:|- GO 44| | 06D
Pabgon | 14336&‘,31533}6 BOAUS. 52T | LET E'_D-!._P_I_'H 14 ang Lo Pbygron 5
Pobgers | B77GEE0 1200 | SEEE | 1] 3Tl _ o LT Fiokgon |1 i
171 Fmuga KT | B9 14108 1| 4 Dak Tre i Pedpgon | i
|| Foten 2 :
communekp.shp and table: e W‘”’ it
| sweanhsate 2] | [¥]
This table have fields ,area, perimeter, Block number, commune ID, and fmukp.shp and table

commune name. Perimeter means length of outline of each polygon. Block

number shows one block name within the polygon. This field is not Forest management unit means jurisdictions by managing authority
important. Commune ID shows official ordering on general statistic table, including Forest enterprise and outside of FEs. The areas not covered by
therefore to arrange tables concerned commune this field “com ID” may FE is basically defined that protecting responsibility of the areas are
use to make tables ordering indicator. belonging with commune authority (People’s committee of each commune).
|
_| Mmssig =
. |= ik
« :-Muu
o Fmpinp
P Rwnmg ) b
Man Fley A b -
| migtue | ] Flammetar 2 4
belang £ anki
g ban K 7220660872 3 187 2 Tan
et 57840 61419 4 188 31 Manc
E5089. 24 7ER 5 183 4: Mane
F7304.64210 7 190 5:Dakl
FOES3 70005 a2 1583 2 Mane
EE974.2774E 10 191 7ikont
541928070 11 194 10 Mane

fekp.shp and table
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Fmbkp:shp : Forest management block and table. This table has fields for, Above figure shows blocks divided into crucial protection forest, ordinary
linking with, Commune name, FE name, and whether the block belongs protection forest and production forest, and same time added FE boundary.

production forest, protection forest or crucial protection forest. Figure

below shows the blocks categorized forest management objectives _ﬁm
| Hstimph p adp j'

(production forest or protection forest. GIS Arc View can draw map divided E;‘;;;‘
Bainakd

polygons into different color or pattern using a category in a field data. — i
LIl
| Baiwalf

Therefore, using this table’s fields, maps showing by commune, by o
management unit, and by management objectives are can be drown. If you B e

add some other categories on new fields for example population by block, Whruies

| Bammunskp php

original forest shear (%) by block, etc. you can draw these map on the Arc
| Foukpabe

View screen.
W dduneepang
| Cand0O0cEp chp

| Baamkpihp

Houseskp:shp and N rode24kp.shp, P roadkp: This shapes show the

location of hamlets and public roads that were recorded on 1/50,000

topographic map. This information is used for selection of the areas for
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villager support program.
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Satimgkp.shape: 2001 satellite data processed figure for land use and

forest types.
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F type Lusekp.shp :Final arrangement for Land use Vegetation map. This
shape file is bases to fix logging operation areas as matured and enough

volume and stands size to meet yielding standards.

Next several shape files show regulating factors for logging operation on
conserve water, soil and land, wildlife protection, and steep areas for
logging operation. For wild life conservation, the Master Plan proposed by
the Study the team a bio-corridor. Bio-corridor proposed is located in the
matured natural forest and as far as possible to avoid across the areas
affected with human activities except several points to cross national and
provincial roads. Steep areas identified using contour line density and

drew the polygons by manual control of Arc View drawing function.

For conservation of water, soil and land, first topographic analysts had
done by mesh analysis. Every mesh had categorized into three factors and
several categories, thereafter, these each mesh had given scores for each
forest function, then these three functions are integrated. The analyzing
methods is explain in supplemental data book of the final report of this

development study cooperation.



Ravit = 7 from human affected areas shown the zoom in figure. On this place the
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bio-corridor cross the national road, and surrounded national road some

small rice field along the stream are located. To maintain bio-corridor,

cooperation and collaboration measures with these people who cultivating

] Pt tuncnpanp

ol Camits e paddy farm there are important. The forest management planner easily
Hirtd ey ;” can identify where the important places, village, hamlets, or inhabitants
%
=l 5' necessary to approach for wildlife protection through analyzing this kind
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= ey . Nira. of View.
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prot funckp.shp

corrid kp.shp : down two figures drew with forest type. Bio corridor pass

through thick forest basically, nevertheless, could not avoid completely
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Field of water conserve on the Meshkp.shp. Important places for water

conservation.
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Field of land conserve on the Meshkp.shp. Important places for land

conservation
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Field of integrated function judgment on the Meshkp.shp. Important

places for conservation of forest function conservation are shown.

Important places for forest function conservation capability, the places
Integrated functions show on mesh are harmonized to the real topographic
feature matching contour lines of 1/50,000 map. The new shape polygons

are drawn using drawing instrument of the Arc View.



convert to polygon to adjust real land feature.

_| Protsteerkpshp AI
i E=g

Steep areas set aside logging operation is fixed by 1/50,000 topographic

Froad kpshp oy

_| streamkp.shp

] . .
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Up figure shows important places for forest function (water, soil, and

land) conservation by mash bases. Down figure shows the mesh
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prot steepkp.shp
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2. Usage of GIS for Forest management planning on
a Forest enterprise

In this section, the manual shows and explains how can use GIS data for
forest management plan on a Forest Enterprise. Basically, GIS shape files
prepared for the forest management master plan shown on the previous

section are processed and used.

How operate GIS Arc View is explained on Part I, therefore, in this section,
operational process are not explained detail. Please see the previous part if
you feel hard how to follow the explanation and reproduce figures and

tables.

In this manual shows a sample of the management planning procedure
and calculation. The work will carry on the area of Man Den FE. In the
real planning you need detailed land use information, forest inventory
data etc. are needed, nevertheless, in this manual these data are not
available, therefore, forest situation data is used same one prepared for

master plan for practice.

The sample result is not means the real forest management planning. For
the real forest management plan formulation, you need more detailed
maps, field knowledge, socio-economic survey and other field observation
are indispensable, especially latest forest inventory for land use and forest
type, real volume estimation, etc. are needed to survey by your authorized

organization.

40

2.1 Arrange shape files for Man Den FE

First you need every shape files arrange for Man Den FE. Clip the all
shape file listed on 1.2 part Il by administration area shape of Man Den

FE. Procedures are follows:

a. Copy all shape files (including dbf, shx, and others on Kon Plong

The files stored on CD attached with this manual Foldr of “GIS KP). Copy
all Data files (shp,dbf, shx, and other processed files) to your computer on
a Folder (example, C:¥GIS KP).

b. Prepare holders for storing files for Man Den FE.

Sample is follows:

&
E[—-__IJ'I: FD @

He HDC) aiosm
iy G5 M0 Jan 02 T a Project MD

e Legend MD
b Sape basic MD
_1& Tahlz MWD
c. Start Arc View/Esri 2/3
d. Add all shape files for first View
Add shape files from the folder “sape origin” under the folder “a master

plan Kon Plog”.

e. Make administration area shape (polygon) of Man Dan FE



Select “FE.shp” -> open table -> select record of Man Den on field FE create following shape files limited on the area of Man Den FE.
ID -> poen menu “Theme” and select “Convert to Shape file” -> Give

new shape file name (admini MD.shp” and assign a folder (c:¥GIS MD

jan03¥b shape process MD) -> OK —— |
Note: The file “fe.shp” is located on subfolder “shap origin” under the sub vl Pl “5

Eliwamk pahp

folder “a master plan Kon Plong”

Salmghpahp
B

Fmaripahp
o ContnBOmtmad

!
=

Fieh i bani kpshp
o mdminimaang
=

O AREOM0L .1 A

| Prettunohp.shp
| Preadkpshp
| eaambpasg i fud |
M
_I SatmgEpaty .
- Admini md.shp
! Bweripshp
J Elhllkblhﬂ ;[

f. Clip all shape files of Kon Plong by admi MD.shape

cont50000md.shp

First, set the Geo-processing function to active (Process is

f Mewamiany 2 I"“"‘r;" _.-——"L._.
explained on 2.11.2 of the Part ). T e [t 5 }._x
L Wourero she ’.45.1 T ‘JJ"_.-J
Example is to create contour of the area Man Den FE ity | i . r_..'
Open menu of View and select Geo-processing. -> Mark to Clip -> Give EINZEKEOTOIRET o T [
shape file names (Input theme= cont50000kp.shp, Clip theme -> 1 slglartnd : ] ’
admini MD.shp) and folder for saving new files (c:¥GIS MD jan03¥b ‘. - Ko ol

shape process MD¥cont50000md ) -> Click finish
housesmd.shp

Repeat sama process for other Kon Plong shape files, then you can
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o masmamaaty (2

off Al dakp

H regd2Sip shp

Haugesmd ahp
] CaneriDD0 0 daby
| Ekeambpshp

| Sabmgkpabe
|

=l

Road24md.shp

2 Vel
o Wi md g
]
o A g
=
| P restm ey
ATy
| Mradzdmdakg
| Psismdke

| M el \
-

| CenterSD0d0md ni

=]

A b mE

e gk o

Bicar md xia P o

P emi ke L
LT

Frapimdrba

- ()

river md.shp

stream md.shp
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o Wiawl

o Cammun md g
1 Adminl mdshp
| =

_| Communskpshp

_| Elrwam mdshp
] Bhwamhpabs
| Wi gy

| Pieadsd ihp

| Meaarama shp
oY =

Hi=E

commune md.shp

- Wemi

L ]
=

o mdmi s mdahe
=

LA L]

| Cmn

| Gemmaeatp php g . - i

Bhaam miaig

s |

1 =¢l:1¥| ﬁ

o Piviaiap miang 2

=
LR
of wdminimishy |
= '
Finl aisarbpaby _,-(
L] f
Pirl fanim ks
-
Enmman il b by £ "'hl‘
T
_| Evmmanaip d b ] &
1| -
T [ -
Hy J A
v / .
mE T T =

prot func md.shp

protsteep md.shp




e Wiewl !E X
ﬂ Meshfunc md.shp [+ s =
.F‘II' T”-\:‘TII_I?‘__!\
A H t —i
= =
inars e
B _,71% 31 e Ty
= f Ty
pinEn 1 T
P i
] Adminimdshp AfF'ﬁ_!_ 'Fkr—_ 1-:
= A PR
_| Meshfmbshp “’L‘\j‘ | t HH
== s AR AT aaa
_| Meshfmbshp ::i & J“’
] Snnmmd
_| Frotsteep md.shp ﬁ__| I '?\
I:I :—j g ,Lj,-—‘—- 1

meshfunc md.shp (category integrated)

Note: Legend had arranged by score of the effective degree to
integrated forest functions. How to operate legend is explained on
2.3.2 of the Part I.
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‘__..' Viewl

| Stream md.shp
i,

ﬂ Fmb md.shp

=

_| Meshfunc md.shp

_| Protsteep md.shp

T e S R

g

il Wiew2

o Adminimdshp

fmb md.shp

ﬂ Ftipe luse md.shp ||
BB Primaty F
I E Second F
0 E Second F
It EG Second 3
i shecid F
(0 D OpenF
=— Bush e

~~~~~~ Grass

+7 Admini mdshp

_ | Ftypelusekp.shp

[

| Stream mds=hp

FAY ~|

ftype luse md.shp




] Adminimdshp %

B

ﬂ Sattn img ndshp
B Forestd
B foreztz
B foreztz
I foresta
I forests

forests
forasty
Sbush
Qgrass
B b are
B 11aariland
B 1zorcherd
Bl 1Gwater

15houses |

¥

| Satimakn chn

Sattmni md.shp
[Prepare compartment map as a shape file]

The yearly logging operation plan usually made based on compartment
system to fix the places. Man Den FE have a map on compartment system.
You can make compartment system as shape file (compart md.shp) using

stream line and counter line data on Arc View screen.

Give vl mark on “fmb md. shp”, “nroad24md.shp”, “proadmd.shp”,
“stream 10 md”, “river 10 md” “contl0 md”, on the view screen and

arrange the order of these shape files from top to bottom in same order.
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Then you can draw vie screen as follow.

AT

W T sty -]
=

¥ Wi md iy

¥ EaaddAndas

2

W Presimdang
¥ ConberSO00fm s

Bl ma el B
Frad vhenp o qhp

Frat tapamdlrky

....... FITEE | |

The compartment map is drawn to amend on block map, therefore, you
need to make new shape file for amending block map. To make copy of the

fmb md.shp as the new filename “comp md.shp” is follows:

Select “fmb md.shp” -> Open theme and select “convert to shape file”
-> give new file name and folder (comp md.shp, c:¥gis md¥gis md jan
03¥shape basic md ) -> OK -> Yes -> arrange legend pattern from fill

pattern to outline pattern (process is explained 2.3.2 of part I)

Now you had done the preparation work to draw compartment. Start to
add polygons for compartment using block boundary lines. Procedures are

follows:

Select “comp md.shp” ->Open “theme” and select “start editing” ->

Open “draw instrument” and select “dividing polygon” button ->



Select a polygon for dividing -> draw new polygon to divide a Following compartment dividing work is a sample. In your real work for

compartment from a polygon (block) -> repeat same process for every management planning you use your compartment map to trace ridge line
compartment from a remaining part of the polygon(part of a block) -> or stream line to comparer with Arc View contour lines and your
repeat same process to other blocks compartment map.

/4

Note: To divide a polygon using “divide polygon instrument” you have NNEC
to select a polygon to be divided using [=] button and click the part of —

the polygon to put selected condition. When you click the polygon the #

outline point will change the selected pattern. ¥} comp md.shp

ﬂ Sltlea.m md.shp
When you finish dividing compartment from blocks, open “theme” and ij Fmb .
=

ﬂ River md.shp i

select “stop editing” -> Make answer “yes” to save the edited results

o Roadzdmd.shp
Then calculate areas by compartment. Mg

Open table (check the shape file “comp md.shp” is under the selected
condition) -> Open “edit” and select “new field” -> give new field name
(area comp), and decide type of the field (number), width of the field
(16) then the table create a new field ->Select the new field (click the
name of the field) -> Click calculation button -> Give
“[shape].returnarea” on calculation box then OK -> all columns of the

field “area comp” is filled number of area (sq m)

Note: Area calculation procedures is explained on 2.8.6 of part |

Block 487, for example, area 1287 ha is divided into approximately 100ha

units/compartments. The block may be divided into 10-14 compartments. click the area of block [=l(+ cursor) then the area boundary point will
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change to selected condition.

select polygon make instrument® | then

put cursor where you want to divide a part for compartment from a block.

Starting point set outside of the selected boundary line, then next point

cross the line. The last point should be put cross the selected line, then

click twice.

-.' Altributles ol GComp mil.chp

= .

il

Palyore | 487 |
MWI-IE'-'

I
| 87|
| 47
[an7 |
| agr|
[ 47|

a7 |
&7

a7 |
487 |
A67 |

1260173 |
JoEAXM

T bes
17E24EES

12004665 |
17N |

1 2EEET
12
12824EE8

12504063 |

eyl

Z004GEDY
i 1

The table “comp md.shp” have field “code” and “Barea”. Block 487 have 11
records, but area shows same number. This Barea means original Block’s

area, the new polygon had divided from block 487 and original area of the

1

Edit

' File Tahle  Field

Finally you made 11 compartments on block 487.

Chl+Z
Chl+'

Undo Edit
Fedg Edit
Add Field...
FPo addBecod Chlss
Delete Field

Delete Recards

Select &l 4669 |

Marne:

Next you need to give names for the divided compartment. Procedures are |~ | ComplD

fOl IOWS Cancel

width: 5 4—
0

Start editing, and Open the table

Decimal Places:

Make a field to store the compartment name/number I
Fill the record for each column of the field Make new fields using table definition box.
Make a field for compartment area

Calculate areas on the compartments

Stop editing and save the edited results
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7 of 29 selected K [1n[6]

g

i Attributes of Comp... E i
Shape |Code Barea ComplC

Paolygon | B37 12601273 ;I

Paolygon | B37 10364304

Polygon : 487 12884663

Polygon © 487 12884663

Polygon | 487 12884663

Polygon | 487 12884663

Polygon | 487 12884663

Polygon | 487 12884663

Polygon | 487 12884663

Polygon | 487 12884663

Polygon | 487 12884663

Polygon | 487 12884663

Paolygon | 487 0 ==

Bl

d oy < f |

T " T T 3 S LA e e 1 L%

Select a record using IT! that you want to give a name (1-11). Selected

record line will change yellow and same time the polygon is marked on the

view screen. Then click the column using EI* pointer (cursor will change
to “hand mark”. Type the compartment name.

Repeat this process for compartment 2-11 using select & | and Writet In
instruments.

T u[ ke [ T 6d]

All compartments is given a name. Then make new field for compartment
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area “comparea”. Calculate areas to use icon.

0 of

29 selected

'_—.: Attributes of Comp md.shp

Shape £ Jares area comp

Palygon | 537 12601273

Palygon | 537 10364904

Polygon i 487 12854663 3 1003246
Polygon | 487 12884663 1 1071750
Polygon | 487 12884663 2 723331
Polygon i 487 128846639 10 1065828
Polygon i 487 128846639 11 852348
Polygon | 487 12884663 3 1185233
Palygon | 487 12854669 4 1369552
Palygon | 487 12854669 5 1101653
Palygon | 487 12884669 5 1048206
Polygon i 487 12854663 7 2103645
Polygon | 487 & 12504FR3: 3 1359878

Areas by compartment are automatically calculated.

Draw labels for compartment and check the name of compartment.
(Note: To use auto label, you need to stop the editing, and store the edited

shape file. Then after select “thema”, auto label.)

ﬂ Comp md.shp

[ ﬂ Stream md.shp

A7
Iy
Sy

ﬂ Fmb md.shp
Rier md.shp
Road2d4md.zhp

Froadmdshp

ConturS0000md.s h

. U O U §

Adminimdshp
{m=m]

=]




3. Processing shape files for management planning

Now you had prepared shape files for analyzing Man Den Forest
Enterprise forest condition. Nevertheless, some shape files are needed to
arrange more detailed one, such as base map, land use (paddy field and
upland farm), forest condition, etc. The existed shape files were drawn
based on 1/50,000 topographic map. For the management operation plan,
you need may be 1/10,000 topographic map. Land use especially
distribution of farm land including slash and burn fields where some body
have traditional light to cultivate is directly effects for forest management
by the FE.

In this part, some shape files are created as sample, therefore, you need to
draw these shape files based on your field survey, observation of aerial
photograph and field verification and other concerned maps made by

related authorities for confirmation.

3.1 Process for management planning and area calculation by GIS

For formulation of forest management plan, you need to hold the latest
situation of the management area on natural, and socio-economical
condition. GIS itself, gives no information about management information.
You need to arrange management information connecting with map. This
information should be

manual is not touched the matters how this

collected. You need to collect these original data from various maps, field
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observation, and/or your original ideas.

After collected data connecting with geographical location data, and
overlaid these map data, then, GIS gives you a strong tool for analyze,
organize these data connecting with map (location, area, geographic

relation with multiple factors between or within).

This part explains how focus to logging operation areas and how calculate
logging size to take into account sustainable forest management using GIS
Arc View. Principles how to select the areas for logging operation follows
the principles that the Master Plan presented by the JICA study team
(Main Report).

3.1.1 Flow of the works

The processes to focus logging operation areas are mainly consisted to

combine the data following 6 separated works.

Fix the forest areas where matured (tree size and average volume per
hectare are reached yielding standards). (land use and forest type)

Fix the areas to be set aside from logging operation based on various
factors for realizing sustainable management such as, water, soil and
land conservation, wildlife conservation etc.

Fix the areas to be set aside from logging operation based on natural
condition (steep, swamp, land slide, special soil pattern, high elevation,
etc.).

Fix the areas archeological and historical areas to be protected,



Select the areas for villager support ( target areas for agro-forestry
and/or farm land development).
Fix the areas needed for daily water source protection for isolated

hamlets and paddy fields.
The logging operation area (LA) is defined as:
LA= -( + + + + )
Then areas for logging operation and possible volume of yielding by block
or compartment are calculated by exported table from Arc View to Excel.
The calculation on various aspects could be done focus on the factors on
each fields stored on Arc View table (dbf).
The areas of logging operation by block or compartment is defined using
Arc View's function of geo-processing to merge several shape files with the

shape file of block or compartment.

The each procedures of to are explained following chapters.

3.1.2 Fix the forest areas

Forest condition of the Man Den Forest Enterprise is described on the
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shape file “ftype luse md.shp”. Nevertheless, this map had drown using
satellite image and on the map of 1/50,000. For the management plan of
real operations, you may need more large-scale map and more detailed
information about the forest such as volume size, crown density, main
commercial wood species share, etc. For this you have to create a new
shape file storing such information. Therefore, you need additional field
survey data collection and careful observation of aerial photographs. Then
you have to prepare detailed forest inventory map. How to identify the
forest types, crown density class, and to divide the forest areas into several
groups focusing to possibility for logging operation is next step. This
procedures especially how to use aerial photographs will explain in other
technical manual. The study team provided 1/20,000 aerial photographs on
2001 and 1/10,000 topographic map for the areas on 6 Forest Enterprises

in Kon Plong district.

Note: Provided aerial photographs is covered 65 % of Kon Plon district,
therefore, some southern parts of the study area is requested to use old

aerial photographs (1991).

Topographic map 1/50,000 is provided in digital map as well as hard
copy covered full Kon Plong district, and stored shape file format on
the attached CD.

[Land use and forest type identification]



Detailed forest type and land use condition map is made by manual to use
aerial photographs, knowledge obtained through field survey, and other

information that you can collect and existed shape file “ftype luse md.shp”.

First you make new theme shape file “f condition md.shp”, or several
shape files such as for farm land, forest, grass land, to divide several
categories of the land use and forest type condition to draw. If you make
several shape files for land use and forest you have to keep in mind the
polygons on different shape files are never duplicated ( same place have
not defined different land use, for example, if a part of the place defined
rice field on a shape file is included grass land on the other polygons is
strange). If polygons on different shape files duplicated, total areas for

land use and forest may exceed than the total administration area.

Therefore after formulated shape files you need to delete areas duplicating.

On the other hand, each factor of land use, in real job, so many polygons
have to drawn, therefore, every items to draw same time is not easy and
difficult to avoid conducting errors. Delete this duplication may

troublesome but can implement computer practice.

In this manual, land use and forest type map is made separated shape
files, such as, farmland, grass land, other non-forest land, and forest land,
then after integrate all shape files to “ftype luse md.shp”. Then evaluate
records by fields, and identify the combinations never happen, then delete

all records from the integrated shape files.

If you want to use shape files divided category, you can make new shape
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files to select from final shape file “ftype luse md.shp” by selected category
using command “create new polygons”. How to delete duplicated polygons

is explain other section below.

(1) Village area for houses
Village area is identified from aerial photographs. You make polygons on a
new theme shape.
View -> New theme -> Select the form of shape (polygon) -> Type a file
name “hamletland md.shp” and assign a folder name to store the new

file -> Draw polygons using drawing instrument .

Before to start the drawing, you arrange the first view screen showing
several shapes help your next job. Same times every shapes needs to be
prepared suitable legends for easy identification. The following figure
shows sample view screen for preparation. The view screen shows
administration area, river and stream, and houses position that were
picked form 1/50,000 topographic map. To draw the polygons you need
to enlarge the areas focused on the place where villages located. It may
effective to show contour lines (contour50000md.shp) to hold exact

place.



2 Viewl

| Hambslland midshy |
Blimam w5 by
B 2wl 5 b

Rivens mil ihg

S . S 4

Huuses md.a hip
Eonbucl00m d s b

o Admi s mdahp

-

View screen for village areas drawing

You have to create polygons on the areas houses lands. The locations
shows on view screen (zoom in screen showing right side above) is some
times not correct (in old location), therefore, you need careful observation

of latest aerial photographs and fields.

1 Viewl

ﬂ Hamletland md.shp_* |
ﬂ Stream md.zhp
o] Reoadzamdshp
ﬂ R'r\r.er md.shp
—
ﬂ Housesmd.shp

] ConturS0000mdsh|

«] Adminimdshp

=

Areas had drawn the village houses.

51

Check the table and arrange data files. Make new fields (Vill ID, Ham
area) and fill records to identify the records meaning (paddy). Then
calculate areas by a polygq on 2 (Please see 2.8.5 and

2.8.6 part I).

n using calculator ig

-
e

:~_3_..:’_ Attributes of Hamletland md_shp ) |:| X

Shape Id Vill_id ga |
Polyaon | 1} Hamlet 7091 ]
Palygon 2 i Hamlet 43200
Palygon 3¢ Hamlet 9324 0]
Palygon 4 Hamlet 20967
Palygon 5 ¢ Hamlet h484
Palygon B Hamlet Lt
Palygon ¥ i Hamlet 4360
Palygon 2 Hamlet G408
Palygon 3¢ Hamlet 2879

(2) Farm land
Farmlands are categorized paddy fields, fixed farmlands, and upland
farms. First you try to create a shape file “paddy md.shp” using aerial

photographs. Process is same as village areas polygons drawing.

M=l E3

£l Viawl

o Paddy mdshp F
o7 Hammitars mdsky
=
o Fesm mdshp
o Raaanaane
o Rweimdshp
=l
o Housesmidsbra
o CanteesO0oimd g b =— q{
4
o Aamimmasng j

Areas of the paddy fields




(3) Delete duplications

The polygons hamlets and paddy fields are drawn by manual. Usually
these two types of areas are closely connected, therefore some times two
polygons drawn over lapped (duplicated). You need to check and amend
these polygons to delete duplications. For the checking of the duplication,
shows the polygons on outline type using legend change, if two shapes are

duplicate you can see on the view screen.

42 Viewl

+ Paddy mdahp o | |
B Hammtime sdang
o] dneam maane
¥ Resaximeahs

¥ Risr miahy

o] Weugsamd ahp

o Coenbartfitdnd sh—

¥ asmimmany =]

Click a polygon under the selected and editing condition, the outline points
of the polygon will change as above view. Put the cursor on the point to be
amended and draw your mouse to move the point on the right point to
avoid duplication. These amendments should be done within the same

shape file as well as different shape files.

If the drawn polygons are small number, you can amend other polygons

through same process above. Nevertheless, on actual job, you have to
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manage thousands of polygons, to amend polygon-by-polygon is may be
troublesome. More systematic way can apply as follows using function of

Geo-processing.

a. Union two themes as a new shape

b. Look table of the new shape

c. Check records where one polygon have two id (paddy, hamlet)

d. the polygons c. above are the places duplicated

e. select record duplicated then watch view screen the place is shown
selected condition

f. zoom in the place, and decide union the polygon to continuous one.




3 Attesuates of Usivi hashp

Pioksgon

Priygan o ETITE]
Fidpr, o} ErTe)
Pk lll g
Pekvgen 0 mazz

-

i [+

After the geo-processing “Union” done, on the top of Legend part of the
view screen new shape (named uni pad ham.shp) will come. Give check

mark ¥ to the new shape and delete check mark from other two shape.

Start editing to the new shape (uni pad ham.shp) (Check the mark had

parts if it is very small. Open the table @ The polygons duplicated can
identify on the table. If there are no duplication, polygons have records

only paddy or hamlet. If data find both columns of a record, the polygon is

the part of duplicated. Calculate areas for every record =1

Delete small polygon (less than1l00 sgm for example), or union the
duplicated polygon tn hamlet nnlvnnn connected (nriaritv js gi\/en to the

hamlet area). Check whether editing condition

All duplicated polygon had removed. Then every record has only one
identifying code (hamlet or paddy). For the next polygons drawing, this
table should be arranged to delete unnecessary fields and order like

following figure.
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] Wil pad ards |
= |

2 Pe
l—' A2 Antributes ol Unionwvill paddyd shp

Wa | Shaps | 1d Wil Hrn_irad
- [Pebagr VI | Harnied 1673 ] [ ] 1673
e | Potigor 104 | Hamst Al 0 [ 0 i
| Pobgens | 105 | Mais A 0 [ 0 =
[ 10 | Harnied 3T ] [ ] ETi
&2 | Pokrgon 0 ] 1 2oz | 1| pasidy amz
Fushpr ] H 1 2 | sty 155
i Fogor 0 [ 3 GEC 3| padey EER
Podogon ] 1] L] 14580 | 4 | pacddy 14540
E Fuazi: 0 [ 5 G & | juasicky #1548
L[ Pesgen ] [ 3 2058 | 6| paddy FIT]
= [ Pobn 0 0 7 5772 7|pady | 5772

Delete field: Under the table view, Edit -> Delete field -> OK
Arrange the field order: Click a field name -> Drag and drew the field to

the place you want.

‘":..' Attributes of Unionvill paddy... !m
Shape Id | willid | Idb |5 aread
Palygon | 103 Hamlet 0 1673 =]
Palygon 104 i Hamlet 0 4093
Polygon 105 Hamlet 0 4052
Polygon 106 i Hamlet 0 3605
Palygan 0 11 paddy 24812
Palygon 0 2 paddy 13054 —
Palygon 0 31 paddy 81609
Palygon 0 4 : paddy 14540

(4) Fixed farm

Fixed farms are located surrounding hamlet areas, paddy fields, therefore
to draw polygons not duplicated such areas polygons is not easy on manual
drawing. The polygons for fixed farms are drawn the outer boundary lines
including such areas, then after, the polygons hamlet and paddy are delete
from the polygons drawn by manual through similar procedures as (3)

above.



Fixed farms are drawn as figure below.

o] Adminimdskp

Urin v g S

o Faim it ahp
=

Polygons for fixed farms (Farm fix.shp) and overlaied paddy and hamlet

area (union villPaddy4.shap that had created (3) before).

The fix farm areas are identified as follows

a. First, unitize polygons of fixed farm you draw. Add a field on the table
and fill column of record as “fixfarm” ( Theme -> Start edit -> Open table
-> Select all -> Close table -> Edit -> Union Graphic -> open table ->

Edit -> Add field(farmid) -> type “fixf” -> Close table -> Theme ->
Stop editing -> Yes)

54

b. Areas paddy and hamlet (union villPaddy4.shap) within fixed
farm(Farm fix.shp) are picking up using geo-processing “Clip” (clip
vilpaddyfixt.shp)

¢. Union “Farm fix.shp” and “clip vilpaddyfixt.shp” on a new shape (Uni
fixfpaddy.shp).

d. Delete the polygons that have record other than fix farm id

(Fixfarm02.shp)

e. Make new shape (LuseOl.shp) by union “union villPaddy4.shp and

“Fixfarm02.shp”.

A Wiewl

o Cloviladdy ik =

=

nigneill paddyda

-
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=] o om

Clipped polygon hamlet and paddy within Fixed farm polygon (b.).
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Over lay the polygon with fixed farm. Q&) Auributes of Unifixfpaddy.shp
-| Shape | Code|Areablock]| Farm_id] 1d | Yillid | Idb ¢ area
. i . . |[Polygon @ 07  7E3561FiF 0 0 07 -
Note: Before geo-processing check tables. Each table has a field to identify N Babgan & BT P ii i ii
. e . . . Polygon 539 820946 | Fix F B0 Hamliet i 00 108127
the belonging category (ldentification field). All columns of a field that the {Fobgen 539 820946 FaF 51 Hamel | 0 T —
. . . Polygor 539 820946 Fis 52 Hamiet: 00 1722
record of the polygons belong which category (Paddy and village or fixed I ol - e e e
; ' Polygon | 539 820046 FixF 0 0 1
farm) have to be filled. | Polygon 533 820945 Fix F 1 0 1
+| Palygon 0 0 B Hamlet 0 La0g
| | Palygon 1] 0 97 | Hamlet i 1942
Through this checking, areas of the polygons to be calculated. Small area fi-Folgon . 0 0 o S L
11 51

polygons (less than 100 sgm) you find, is better to delete.

The table shows that many polygons have two categories Fix farm and

= - -
o[ Unifixfpaddy.shp | Hamlet or Fix farm and Paddy. These polygons means not the fixed farm
Fix F %
] Farm fict shp but the other categories area, therefore, these polygons have to delete.
ﬂ Cliﬁilpaddy fistel e’_:.' Attributes of Unifixfpaddy.shp
-| Shape |Code|Areablock|Farm id] 1d | il id | |db [ areas
| "'”ﬁ""""’"dd““"s |[Pobgon T 0 76356 Fiuf 0 0 0 4
1| Polugon 1] 39633 Fin F 0 0 0
| Adminimdshp . Palpgon 5391 20946 : Fir B0 Hamiet : 0 TRi27
1 i | Pelygon - 539 " 820848 Fie P Bl Hamiet: 0 ngag —
e (| Pobgon : 533 620946 Fin F B3 Hamiet i 0 722
| m]ﬁ]']]ﬁss “;Pe = ‘ : f Folygan i 0 i &0 Hamiet | 0 EETh
‘alygon [}
L L ' Fal 5331 G2054E FieF i i i
- el || Folygor 539 520946 | FinF i i i
s | Polygon 0 0 E i Hamlet 0 Ra03
|| Palygon 0] 0 97 : Hamlet 0 1942
j 1| Palygan 0] 0 82 : Hamlet 0 16561 =
4 i g R 3
I

Result of the geo-processing “Union”
To select every records that have “hamlet” or “Paddy” using select icon [x]
(If you want to select records same time “shift + click”) like above figure.
Then delete all records (computer delete polygons automatically), and you

make final fixation of the farm areas polygons as below.
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W unifictpaddyshp | %
[ Fur

_| Farm fixx1 shp

_ | Clipwilpaddy fixf.st

| Unionvill paddyd.s

Finally you make Land-use map combined hamlet, paddy field, and fixed
farm using geo-processing “Union” (3) and (4) (“clip vilpaddyfixt.shp” +
“Uni fixfpaddy.shp” as the name of “Lusenonf0l1.shp”

ﬂ Lusenofldi.zshp j

_ | Ffarm enly.shp
—

_ | Unionvill paddyd.z

[
_| Unifixfpaddy.shp
i

_ | Farm fix1 shp

Clipwilp addy fixfsk
[ |

] Adminimdshp

—

Uniluze ftype02.2h
i ]

Three type of land use is mapped on a shape file (Lusenonf01.shp)
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Then arrange legend to identify these three categories. Arc view can show
categories written only one field. But on the previous table, three land-use
category is recorded on different fields, therefore, on a new field (luse01)
all categories to be written. You can write directory column by column. But
more than 700 polygons to write is troublesome. For more practical
method, you use “Excel” for table amendment and to join the Excel table
with Arc View table (DbaselV). Procedure is follows:

a. Calculate areas of polygons on “Lusenonf.shp” table (very small one
should be delete)

b. Export table to Exsel (as a text file formed by delimited text (data,
data, data,...... )).

c. Open Excel and to read the text file.

d. Copy column “Farmid”, “Vill id”, “Agri id” to a new field “Luse id”

e. Delete fields except area and Luse id (area is the key category to join
the Excel table to Arc View table). The table records order is requested
just same as the original arc View table, if you change the order to
process Excel table, you first give numbering field to recover original
ordering. (How to operate Excel is not explained in this manual,
please see the operation manual of Excel)

f. Save the Excel table as the form of DbaselV.

g. Add the saved table to Arc View table.

h. Join table to previous Arc View table.

i. Arrange legend (unique value of field Luse id)

Then you can make following view screen on your computer.



.2 Viewl

: _ O]
FicF
Hamlet

BB paday

Lusenofld.zhp

[

Ficfarm only.shp

Unionvill paddyd.s

Unifixfpaddy.zhp
[ Pt

Farm fix1.shp

o [ m e aER

Clipvilpad dy fixfsk
prilp ¥

Admini mdsh
ﬂ mlnlmspLJ

N

Table processing process is explained step by step.

3

4= Attributes of Lusenofll_shp

Shame | Gl deaatiecd] Faem 4] A | RG] Adh | o i FEEE A | M| | ey ] amet
Palygan 1] 39860 Fix F 1] a 1] ] 1] 1] __f_'
Palygan 0 32421 (Fis F a a a 0 a a
Palygan 0 7B356 : Fix F a a a 0 a a
Palygan 0 39633 Fis F a a a 0 a 0 i
Palpgon 0 0 1] 1] 1] 3 i Hamlet 1] 9924
Palygar 0 0 1] 1] 1] 4 ¢ Harnlet 1] 20967
Palygar 0 0 1] 1] 1] 5 i Harnlet 1] 3529
Folugon 0 0 1] 1] 1] 81 Hamlet 1] E488
Folugon 0 0 1] 1] 1] 9 Hamlet 1] 2874
Polugon 0 0 1] 1] 1] 10 Hamlet 1] 1254
Polugon 0 0 1] 1] 0 11 i Hamlet 1] 1769 iy
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This table is made automatically by computer. Land use Id is shown on
different fields (Farm id, Vill Id, Agri id) as FixF, Hamlet, and Paddy.

Delet fields un necessarily (Code, Areablock, two fields of Id, two fields of

Idb, one of Agri id, one field of area2) (Theme -> Start Editing -> Edit ->
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delete field -> Yes (repeat for every fields for delete)).

Then calculate areas for every polygon (Edit -> Add field -> give field name,
type and width of ->  Click
[shape].Returnarea -> OK).

column-> OK calculate icon ->

Delete records that are covered small area (Click field name of area for

selecting -> Click data ordering button -> Select records less than 100
sgm -> Edit -> Delete record

F ’_:: Attributes of Lusenof0l_shp
Shape | Farm_id Wil id | Agri_id
Polygon  Fis F 32421 =
Polygon i FinF 7E356
" Polygon_ Fin F 39633
Fuolpgon 9324 : Hamlet iy
Folypgon 20967 | Hamlet
Folypgon 3529 | Hamlet
Falygon G488 | Hamlet
Polygon 2879 Hamlet
Polygon 1254 : Hamlet
" | Polugon 1769 : Hamlet
Folypgon 1412 i Hamlet -1
| [+
Save these amendments on the table (Edit -> Stop editing ->Save edited ->

Yes).

Export the table to Excel (File -> Export -> Delimited text -> OK -> Give
file name and nominate folder for saving (lusenonf01.tex).

Open Excel and read text file (lusenonf0O1.text) then arrange Excel table as

follow:



Ell Book?

T |8 o= [ oo snas

- ESIE] M) SRR [0 (7]
S = B R N Fi=Tl-
1 Farmd  amea? Will_id Agri_id Luseid | e
2 (Fix F 54872 > Fix F _ Hi=lE
3 Kix | 12108 | Fix F |
4 |FixF Fix F P
5 | Hamlet '
g | Hamlet
7 | ‘Hamlet |
8 | {paddy , Fin Puoject widom Heb
5 pacidly EINC]
10
Each land use id columns copied to field Luseid. Then fields of Farm id, | | |
Heei Cljen: Ak
Vill id, Agri id should be deleted. Then save the table under the form of = ; -
pepridlll |
Dbase 1V using Excel function. Close Excel. presmib-wipeponll | - ]
Ausibades of F1 01 sho j \
Attbainn of P10 sho o,
Adiskwiva of FAT shy
‘u:i-.l:’ of PN chgy I‘_:!&.
Fr BN [luse nonf OT.dbf =] 12730 Asbetas of FAO1 tho
Attabaatey of Fam forl.shp
7 ILDIEEAD: [DEF 4 WBASE 1) édbi) v Feut prorspupriasirs o !
1 Altatudes of Foosgl L
WES (Warks] (*.wk%s) it A — Adsbuing of Frypskais sd Q‘t‘y ]
< - Atk of Graes pbhe b
DBF 3 (dBASE D Gedbf Alsbuidre ol Girassveg she -
DEF 2 {ABASE I (x.dhi) et AR T LY
FHAR G —2EAIN) kprn) -
-
E
Save the file form of dBbaselV ( Excel’s file saving function)
0 of 381 selected
1
. . . . . . . . nf 01_dbf | X
Click a project view window where listed views and tables. Click table icon, ' i | ol
you find table lists. Click add and select the table that you saved dbf file i Ll Eg:ﬁz: il <1
6406 | Fin F || Blwgon " FiF 0 |
from your Excel. 8707 i E [ 15707
18053 : Fix F Palygon § Fix F 18053
10733 Fix F Folygon § Fix F 10733
W55 Far Folgon | Fir F 23268
15280 Fis F Polygon § Fix F 15280
22087 i Fis F Palygon § Fix F 22087
53074 : Fis F Folygon § FisF 53074 |
22300 F?HF «||[Polygon ¢ FixF 22300 LI
L ]TI J - 2 S |
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You can see above two tables on the screen. Select same named field

(area2: same order, same amount or number)

Then join two tables (if you want the left table to right side table you have
to set the right side table is in active (dark blue). Then operate to

join( Table -> Join) You can make following table joined.

e

= Attributes of Lusenof01.shp

Shane | Fam i ! P x| e ar] Lemair

| Polwaon i FixF 34872 Fin F =
|| Palvgon § Fis F 12108 Fiu F
‘| Polyaon i FixF 16406 Fiu F e
: Palpgon {FinF 15707 Fin F

Palpgon {FinF 18053 Fin F
| Polygon  FisF 10733 Fin F

Palpgon { Fin F 23269 Fin F

Polygon i Fis F 15280 Fin F

Polygon : Fis F 22087 Fin F

Polygon : Fix F 53074 Fie F

Arrange legend on unique value of “Luseid” and select color and pattern,
you will draw a land use map (hamlet, paddy, fix farm) on your view

screen.

To repeat these procedures for other land use and forest types finally you
will complete land-use and forest type map on Man Den forest enterprise.
Figure below is one of the examples to draw land-use map (hamlet, paddy,

fixed farm).
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Lusenofli.shp

1

Fesfarm only.shp

|

1

| Unionwill paddyd.s

1

_| Uniftxfpaddy.shp
[ P

_

Farm fizl =hp

| Clipwilp addy fixf.sk

1
| Admini mdshp j

1

(5) Grass land, and Upland farm

Process for Grassland, and upland farm are almost same. To draw
narrower areas polygons and then combine shapes. Sample shows
following figure. Upland farm is covered connecting with fix farm (upland
farm scattered in the forest area will draw with forest type. Process will

explain later).

Initial upland farm area will be drawn by manual and covered wider area
overlapping other land use area likes below. So withdraw other land use
areas and river (water body) dupricated from them, then after, to union

with “landuse01.shp” using geo-processing. In this manual, the Grass-land



area is not so wide, therefore, grass land is drawn same time and

categorized id also given polygons one by one.

[} Viewi
[T -
=3

o Agmaglang
draii
U s

Upibat a2 iR p
Biar md ke
s Lk

Unssips gl skp
Twi
arans

Hamiai
v
Ut

= s

Initial drawing for grassland and upland farm areas.

i LT TR
Hamial
paldp
|| Ul Farm

Ml ihp

| g sisilag rAs
(|

o Usielpaciatal ahp
il

== oeaas
Hamit
Faddy

] Upl Farm —J

| Unwipastad thp

Hamit =]

Union with landuse01 as named univilpadfx1.shp. This map is duplicated

with water body (river). Then delete water body area as below (landuse3).
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E Upl Farm

Fick upf insedfsh)

Grazs otherzhp
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F701 shp
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Luzeldd1=shp
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(B S

The land use map covered main part of the non-forest areas on the shape
file “Luse3.shp).



(6) Forest land and Fallow/bush

To draw polygons for forest area, the process is needed some other

techniques. You can draw polygons by each forest type, covered
overlapping other polygons. Then delete duplication. But existed polygons
number and areas are increased, to draw polygons avoiding duplication is
not easy, there fore as far as possible you use existed lines for new polygon

drawing using divide polygon button or expand polygon button.

In the forest area, several types of forest, fallows, and other land use areas
are mixing and complicated. If you want to make the map bigger scale,
complication may increase more, you need to divide areas into many

polygons to describe different type of forest patterns.

How categorize forest area into different groups is depending upon your
objectives to construct and use GIS database. In this manual, object is

mainly focused on fixing the areas for logging operation (wood produce).

Therefore, the forest area in this manual divided detail for matured forest
and simplified the forest types to be defined as the no logging operation
planed such as semi deciduous forest, dry open forest, and young forest.
Young forest scattered within matured forest is identify and exclude from

logging operation to meet forest management planning objectives.

In the master plan, forest area is divided into 7 categories (original,

secondary 1, 2, 3, semi deciduous, dry open, and bush). The areas last 4 is
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not in detail demarcated, and others are divided polygons rather detailed.

First temporally draw some polygons for a forest type, then the areas
divided into different forest patterns. For this process, polygons are made

only one line for divide, and then no duplication or gap may occur.

a. Fixing forest type and land use Open Dry forest area zone

First Outline of Open dry forest is temporary used the polygons of D open
F of the shape file of “Ftype luse md.shp”, and divides these areas into
upland farm, other forest type and other land use type if necessary.

Process is follows.

£ Viewl

[ Uk Faum -

Fiadsvapahp

o Ftypaiure mdshp
B Frima F
B E% Seiend
B ES Setend
Bl £ Sacand
B G0l F
i B Dpenl
= BPuih

T

Rodd2<l i 8 b

Fiot Bahesmd b
= J‘

Forest type and land use type as base data
Create new shape shows Open dry forest of Ftype luse md.shp
Show “Sattmini md shp”, “Cont50000.shp” and “luse3.shp” on the same

order, then draw the above new file as outline.



Select Ftype luse md.shp in active-> theme -> Star editing -> Open table

-> select all records “Open dry f” (or use query builder icon <] ) >
Close table -> Theme -> convert shape -> give new file name and select a

paddy
(i T

¥ faiimg mazhy

outline(if the polygon divided into plural, Open table, and select all -> =i

folder to save (Dry F.shp) -> Arrange legend of shapes of “DryF.shp” in

Close table -> Edit -> Union feature B it

Then following view screen will come. imay

B oo nane

| Unsipasyiamg ol
FuF
Hamini
paiddy
sk LA
| Futarm grdyabp
| Wisaml iy s
| Wrifeipadéy a by

Crer

| Faim w5 by

Chpeipaddy ot
— — =l

New shape temporally defined areas of open dry forest.

Select “dry F.shp” in active, and Start Editing (Theme -> Start Editing). Blo; JEdi T Tablar Beld ™ indoi Rkl

[E] EINIE c g
Zoom in, then you can start dividing polygon. |

2 Niewl

; Attributes of Dry f.shp

Mishifmb _i ‘ege code| Grd code |Weoode area diy )
104415 524 5 3: F09 X Bush
104415 524 9 F09 Upland farm
104415 524 g 3! F09 Dy F
104415 524 g 3! F09 Dy F
104415 524 g 3 £09 |

Create new fields “area dry” and “luse id”. Arrange the table to delete
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unnecessary fields. When you divide several polygons, you open the table
and fill the record of the field “luse id” the real land use pattern such as

Dry F, Upland farm, Bush, etc.

In the polygon if other polygons duplicated (polygons of luse3.shp) the
divided line should be carefully follow the half part of the outer boundary
of the polygon of “luse3.shp”. Then points that of one duplicated polygon
divided “DryF.shp” should be adjusted remaining side of the polygon
“Luse3.shp”. After this job implemented you make the view screen to
enlarge (Zoom in) then you can find the polygon drawn exactly or not. If

necessary you can amend the points more exact and no duplication.

To repeat the process for full part of the DryF.shp, you stop the Editing
and save the result of the amendment. Then union the two shape file as

“Luse4.shp”

If duplicated parts are too many, you can delete these areas using

geo-processing explained before.

Following figure shows the result to add polygons of the temporally

defined area of open dry forest.
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b. Other forest area

Land use and forest type map had drawn on the master plan is divided
forest areas into 7 categories. Divide the polygons on the remaining part of
the forest areas into detailed land use and forest type is implemented
same process as the case explained about Open Dry forest area. You have
bear to implement painful works for large number of polygons drawing
and fill the land use and forest type ID for each record. Then you can make
following land use forest type map on Man Den forest enterprise.

Then you reach analyzing process for sustainable forest management plan
formulation. Formulation process on forest type polygons shows on

following figures.
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operation after 10-20 years)

Add area of Semi deciduous forest zone.
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7 Wiewl
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Add areas original forest (The forest keeping highest stock and main part

of the logging operation) The final results on land use and forest type is
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made (luseftypemdall.shp).

3.2 Fix the areas sensitive for water, soil and land conservation and
wildlife conservation

Fix the areas to be set aside from logging operation based on various
factors for realizing sustainable management such as, water, soil and land

conservation, wildlife conservation etc.

3.2.1 Water, Soil, and land conservation

Sensitive areas for water, soil, and land conservation are examined on the
study for the master plan on Kon Plong formation. Through the
topographic analysis (mesh analysis) sensitive areas for each forest
functions are analyzed and integrated three functions for forest operation.
The results was stored on GIS, and clipped the area of Man Den forest

enterprise as “prot func md.shp.
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| orassvegist *
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logging operation,



nevertheless, this analysis had done using 1/50000 topographic map,
therefore, you need to reexamine the places to adjust more detailed map
that are prepared by the JICA study team. The sensitive area is
categorized as the area with several small channels, complicated land
feature, and narrow steep slope with different direction. You show the
contour line and polygons of “prot func md.shp” on your view screen. Then
expand areas (zOOm in). You can rearrange a new shape for defining the
areas on the sensitive areas against logging operation as the scale level of
1/10,000.
Preparation: give v to the “prot func md.shp” and “cont10000.shp”

£l Viewml
o] Feol unemd, =
1

& :..mmu

Hi=1E3

Lk,

I e ™,
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| o e v
=

| -Trpabars m
B s

— L
B EG e
W Lo e

== ik
o ST
VT AgeF

| b3 ghp
= ]|

View -> New theme -> Decide type of shape (polygon) -> Give filename
(prot func md10.shp) and assign a folder Then start readjustment of the
areas.

Following figure shows a sample for re arrangement.
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To arrange every polygons of “prot func md.shp” to “prot func md10.shp”
the new areas to be set aside from logging operation as the sensitive areas
for water, soil, and land conservation is defined.

Using geo-processing “Intersect” land use and forest type shape
(luseftypemdall.shp) by sensitive areas shape (“prot func md10.shp”), you
can calculate the areas by the land use and forest type, and can valuate
the size of effect for reduction of the logging areas. If the effects for
reduction of logging size, you can reconsider the areas to be set aside.

Final results sample is below.
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Ficfarm only.
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Table of the “prot func md10.shp” should be arranged. Two fields protect
ID and “areafunc” are added, and fill records ID (F Func). Area is

calculated using calculation button and “[shape].Retrnarea”.

’:.:' Attributes of Prot funcli0 md.... !EB

Shape | ID | Protect1D

Palygon 0:F Func 46393 =
Falygon 0iF Func 1020241

FPolugon 0:F Func a7adn

Falygon 0:F Func 185533

Polugon 0:F Func 97972

Folygon 0:F Func AR745 ]
Falygon 0iF Func 99388

FPolsgon 0:F Func TaR22

Falygon 0:F Func 300733 |
< |

3.2.2 Wild life conservation

For wild life conservation, forest management planners have to consider
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how important wild animals, insects, and plants existed in your
management areas. If you recognize these wildlife/animal, you care where
the nests place, where they get foods, how move around, then needed
forest areas for nest, food, hiding place should be prepared as the
protected forests. Forest operations should be take into account not to
disturb their propagation (not threat their nests, avoid forest operation
during propagating period on the surrounded areas from nests). Then such
places should be identified and drawn on the GIS map to give special

attention.

3.2.3 Fix the areas sensitive natural condition against logging
operation

Fix the areas to be set aside from logging operation based on natural
condition (steep, swamp, land slide, special soil pattern, high elevation,

etc.).

Steep areas identification method is almost same as previous section (5).
Steep areas in Man Den area is initially marked in GIS using 1/50000

topographic map as “prot steep md.shp” below.
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The polygons mentioned above should be rearranged/amended to meet the

land condition described on 1/10000 topographic map.

Procedures are follows:

preparation: Show on the view screen following shapes in same order.

prot steep md.shp, prot func md.shp, stream 10 md.shp, river 10 md.shp,

cont10 md.shp.
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On view screen steep areas and protection for forest functions excluded
from logging operation using 1/50000 topographic map are shown. The
base map had changed from 1/50,000 to 1/10,000. The steep areas shown
on this figure are not followed land feature shown by the new topographic
map.

To create new
polygons for steep areas
rearrange to meet the

new map land features.

View -> New Tehme ->
Type of shape (Polygon)

->File name (nocut steep

md.shp) -> Draw

polygons (Edit -> drawing icon > free shape)

Every polygon "prot steep.shp” are readjusted to meet land feature like the
figure above right side. Then steep areas are fixed on the view screen

under the file name “nocut steep md.shp”.
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ﬂ Hocut steepshp
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Calculation of areas to be excluded from logging operation.
Select “nocut steep md.shp” -> Theme-> Start Edit ->Open table -> Add
field -> Give field name “area steep”,” number”, width “16” -> Select the

field “area steep” -> Click calculation button -> [shape].Returnarea

42 Miivibutes of Mocut sieep shp
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3.2.4 Fix the areas archeological and historical areas to be protected

Archeological, historical/cultural and scenic places protection is one of the

important aspects to regulate forest operation. Cultural/tradition places
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are especially indispensable place especially for the mountainous society,
to maintain these area’s environment is forester’s duty. If such places you
recognized, you have to exclude the areas from logging operation, and to
help rehabilitation for the people. So, you mark these areas on your GIS as
polygons. Procedures are same as mentioned to create a shape file, and

draw polygons showing the border areas defined as archeological places.

3.2.5 Select the areas for villager support ( target areas for
agro-forestry and/or farm land development).

Villager support program is proposed on the master plan. Substantial
activities should be decided discussion with villagers through RRA or PRA
meeting and implemented collaboration with Forest enterprise, local
authorities and villagers. The target areas for the substantial activities
also will be nominated consultation with local habitats. How to organize
participatory planning is explained on other technical manual in this

sereas.

Forest management planner has to allocate forestlands for the activities
when your management plan formulated. For the sustainable forest
management, forest areas have to be maintained for the future, the
demarcation line between agriculture lands and forestlands is bases for
the management plan. How demarcate may can be decided through
intensive consultation with people to adjust, to harmonize forest

manager’s needs and people’s needs.



To support villagers for their daily life improvement is key factor to avoid
uncontrolled encroachment, slash and burn. For this, to use slope lands for
agro-forestry or silvo-pastoral is one of the solution to maintain forest

function and to produce forest products including cash crops.

For allocate the forestlands to the villager’s, first priority should be given
these areas where traditionally used by the people (glass lands, upland
farm, fallows). The size of these areas may be decided based on the
socio-economic factors such as

actually using, manageable size by a

household, commutable location from the village day by day bases.
These areas can be nominated through GIS analysis. The analyzing

sample is shown bellow.

On Arc View, you call shape files village area, land use and forest type,
river and stream. Then calculate needed areas village by village ( to be
considered size of population, poverty households, traditional land use,

land fertility etc.).

Draw areas as polygons for the initial target places for the villager support
program/ agro-forestry land development. Calculate areas and to adjust

polygons to harmonize the needed/expected size of areas.

To evaluate above three factors using GIS, Village location, distribution of
existed farm lands, forest condition are base data. Following procedures is

exsample.
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Preparation
Show on the view screen following shapes in same order.
Conter(Cont 10
md.shp) , Stream 10 md.shp),Land use(Luseftype tot md.shp)

Village and hamlets(Housesmd.shp),

| Prattanomdiby %

of Baad 10 mdakp

o Bicar 90 md nig

( L wibgps il vhp
] fuss
Dy Qpan
F1

F2

Lt |

LE

L]

S Fa

Fr

F o
FinF
LT

-
=
=
-
=

To identify traditional territory of a village/hamlet
The Villager support program connecting with land use change such as
development for agro-forestry lands, etc (this will give effects for the total
areas of wood production forest) will conduct within the areas where is
belongs with the village’s territory. These traditional area are recognized
through village meeting and their resource map. Then the areas are
transferred to the GIS. Following figure shows some sample to identify the

village territories.



ﬁ Wsp md.shp ot 1

—

Faddy mdshp

Conti0 20m md.sh|

2

Hamletland md.zshp

Fiwer 10 md.zhp

¥
¥
| stream 10 mazhp
¥
v
&

Conti0 md.shp

| Luseftype totD1.sh DLI

To fix target areas for villager support program
The target areas for agro-forestry activities development within the
villager support program will be chosen within the village territory and

old slash and burned cultivated areas such as grass land, bush, fallow.

This figure shows land use and forest type within the traditional village’s
territory
Finally the target areas for VSP (Villager Support Program) are selected to

harmonize to the socio-economic situation of the villagers and forest
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condition as following figures shows.

| = LIEEY Uy
il

ﬂ Wzp target md.shp |
'

ﬂ Wzp md.shp

| Cont10 Z0m md.sh)
A
,r"\‘\f

| Stream 10 md.shp

ﬂ Lus eftype totd1.zhp
Bush

EERR |

/

Village territory
Target area for VSP

3.2.6 Fix the areas needed for daily water source protection for isolated
hamlets and paddy fields

Water source protection for villagers is defined as follows:

a. Streams connected paddy fields should have significant water basin
in the protected forest on upper basin as far as possible.

b. If the stream is not connecting protected forest, small area of forest
should be kept as the water source protection forest (200-400m

length 200m wide).

¢. The water source protection forest is defined both side of the stream with in



the water basin.
To fix this area is carried using the function buffering of the GIS. First to
define the important streams for water supply to villager’s drinking water
or paddy fields not connected to the protected forest. Then draw line shape
on the streams upper place with paddy field. Define the protection forest
zone for the stream using a function GIS “Buffering” (area 100m from a
line polygon is picked up as a polygon). The Buffering polygon is
harmonized with landscape (to remove the parts outside of the basin).

Then areas of the polygon should be calculated. Procedures are follows.

Preparation

Show on the view screen following shapes in same order.
Village and hamlets (Housesmd.shp), Conter(Cont 10 md.shp) ,
Stream 10 md.shp),Paddy field(paddy md.shp)

i viewl

ﬂ Vzp target md.shp j

i

ﬂ Mocut steepshp

ﬂ Prot func1d md.shp

ﬂ Hamletland md.= hpé

] Cont10 20m md.sh

ﬂ Stream 10 md.zhp

ﬂ Faddy mdshp

] River 10 md.shp

Create line shape for the place to be protected stream
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Theme-> New theme -> line (Type of shape) -> Give file name and folder
(“Water P Md.shp” and name of folder as you defined) -> Draw line trace

the stream line

ﬂ Wi ater p md.shp =

ﬂ Prot funcil md.shp
|
_| Cont10 20m md.sh

ﬂ Stream 10 md.shp

ﬂ Hamletland md.shp

ﬂ Faddy mdshp
[T

fe

nil i

(Length of the line is shown left side down of the view window. The buffer
area is automatically created from both points of the line, therefore, if you
want to make 100m both side of the stream, the starting point should be

selected roughly 50m interval from paddy field is better.).

Create protected areas for water protection by buffering
Set scaling (See Section | 2.12) -> Put the line shape as selected condition
-> Theme -> Start editing -> Theme -> Create Buffers -> Give distance

(100m) ->Give file name and folder (Water P buff Md.shp)



& Viewl

ﬂ W ater p md.shp

ﬂ Wzp targetmd.zhp

i

ﬂ Nocut steepshp

ﬂ Prot func10 mdshp

ﬂ Hamletland md.shp

i

«] Contlo 20m md.sh

ﬂ Stream 10 md.shp

Arrange the polygons to meet landscape (Delete areas outside of the
water basin.). This work is conducted to trace the buffered polygon line
and adjusted within the water basin by creating new polygon file (Water

prot area md.shp).

’; Wi
M: W ater prot area mo &
ﬂ Buffer 1 of W ater p
—
ﬂ wﬁm p md.shp
ﬂ Vep target md.zhp
.
ﬂ Mocut steepshp
B
ﬂ Frot funci0 md.shp
] Contlo md.shp
A =
il Hamletiand mdshp | ; F‘&:ﬁ“\\

/ Area created by buffering
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Area adjusted landscape

To calculate areas creating new field on the table linked with the

shape.
f Attributes of Water prot area md.s
Folygon 0 80718 &
Folygon 0 ez
Falygon 0 E8448
Polygan 0 85954
Falygon 0 £3591
Falygon 0 70438
Falygon 1] G28E5
Polygon 1] E7431
Falyaon 0 £oa18

4 Fixing logging operation area ( LA)

The areas for logging operation is defined as “Total matured forest — total

arias where to be set aside within the matured forest”.

To fix matured forest (Forest exceeded yielding standards, DBH, age,
crown density, etc.)
Matured forest had defined as primary forest, secondary forest | and Il by
the Master Plan. These forests are categorized into F1, F2, F3, F4 on the
shape of “land-use and forest type (Luse Ftype tot.shp). The total areas of
matured forest are selected from the shape file “Luse Ftype tot.shp” and
converted to a new file “matureF md.shp” then drawn on the View screen.

Precedures are follows:

Put the shape file “Luse Ftype tot.shp” on the selected condition. ->Click

query icon & to call guery builder box. -> Set the condition to query



(Lusef id=F1) -> Click “New Set” -> Give next condition from F2 to F4 and
Crik “Add to set” -> Close query builder box. -> Theme -> Convert to shape

-> give file name (maturef md.shp) and folder. -> OK

i Luseftype totl]shp (O] =
Fields Yalues
- [Shaps] = B "Bush" =
[Forest_id] f = =8l 'D L
Cli | |- e
[Lusze_id] 1[== s
C k [Luse_id] /Fa‘r" lI
v Update Walues |/
a i | Mew Set
Add To Set
fi e I E Select From Set |

Click “=" twice Click F1 and click Repeat for F2-F4 and

click “Add to Set”

Then figure below is shown on your view screen selected only matured

forest area.
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| Adminimdshp %

]

ﬂ Fmb md.shp

(I

ﬂ Comp md.zhp

ﬂ Matuerf md.shp

B F

F3
Fa
_| Lugeftype totdl.zhp

ﬂ]]]]]]]]]]Elush
[ ] bryOpen |
I =~

To fix areas to be set aside from logging operation (five factors, forest
function, steep area, water source protection, VSP and others such as

wildlife protection, archeological and historical places if any)

L)

omp md.zhp

[

rot func1d md.shp

=
=
=4

oacut steapshp

£
o
B
o

I prot area me

Wzp target md.shp |

=

BEEERe:

(8

This figure shows every categorized area to be set aside from logging

operation. Nevertheless, the shape is consisted different shape files,



therefore, these shape files have to combine into one shape file. The works
for combineing are carried using “Geo-processing” “Marge”. Procedures are
follows:

Set the function Geo-processing (File -> Extensions -> Give check mark to
Geo-processing) -> View ->Geo-processing -> Marge -> Give shape file
names to marge (Select files on the pull down window list) then give a new

file name (nocut tot.shp) and folder name. -> finish

ﬂ Mocut tot md.shp o
[ |
| Hocuttotmd union
[
_| Unionfuncsteepwp
||
_| Unienfunc steep m«
1
) Adminimdshp
1
ﬂ Fmb md.shp
1
ﬂ Comp md.=hp
= x
N Protect_id
; -l
H H H 1| Polygon 0:F Func 48502 fmd
Polygons ids to identify the Bl Peicon s e
1 Folygon 0 178618
reason for exclude from Frivgon i TETEE _]
2 | Polygon 0 32061
I | Palygon 1] 3B267
3 | Palygon 23198
| Folygon a 45501
- | Polygon 1] 118381
_ | Polygon 1] 110051
o= =
K1 [

This process (to merge) will unitize polygons on same factor; therefore, all

polygons old id such as steep, function, etc. are deleted. If you want to
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maintain these ids for new shape file “nocut md.shp” you had better to use
function “Union” of geo-processing. To create new file “union” you can
make new file only two shape files to union. You need to union one by one,
and give polygons if on a new or existing field by copy and past one by one
record. Then you can make following figure categorizing polygons into

factors.

E
| Mocuttetmdshp 2

ﬂ No cuttot md union
-FFunc
i Steap
[ lvse
[ we
| Unianfune steep wp

_ | Unionfuncsteep me

Wiew]

+] Adminimdshp

Palygon : Steep ] 0: 36062 7176 _:J
Palygon | Steep 1] 0: 7¥796 s =
Paolygon : Steep i 0: 21255 Ta36
Polygon | WSP ] I 1] 10198
Polygon i F Func 49048 0 0 12832
Palpgon : Steep 0 0: 21255 13419
Palygon | Steep 1] 0: 13965 13966
Palygon : Steep i 0: 14038 14088
Palygon | Steep 1] 0: 15456 15456
Polygon § Steep 1] 0: 15733 15793
Palpgon § Steep 0 0: 16796 16796
Palygon | Steep 1] 0: 18615 18615

To delete protection areas from matured forest



This work is done geo-processing “intersect” to pick up no cut parts within
the matured forest. Then union the new shape with matured forest, and
delete the polygons that have protect id (Steep, VSP, F Func, WP).

Procedures are follows:

-Step 1

View -> Geo-processing -> Intersect ->Give input theme (No cut

totmdunion.shp) ->Give overlay theme (MatureF md.shp) -> give file name

(itsct mature nocutOl.shp) and folder name -> Finish

o] Hectmature nocutd

| Matuerf md.shp
[ F 1
Fz

Fz
] ra

| MNocuttotmd unian
I F Fune

Steep
[ JwvsP

|
| Unionnocutmf matu]

| MNoouttetmdshp

[ =

This figure shows excluded areas within the matured forest.

-Step 2
View -> Geo-processing -> Union -> Give input theme (itsct mature
nocutO0l.shp) and overlay theme (MatureF md.shp) -> Give file name

(Union nocutmf mature.shp) and folder. -> Finish
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o tot matare neaued

_| Matuerf misha

1

F3
Fa
s

| Heguliofesd unien

7 func

5] Sleap
(L
WP

_| Haautieimdshp

This figure shows nocut areas polygons planted into Mature forest.
The table below shows polygons/records that have id (the places to be set

aside from logging operation).

I maturm ghg

a [ n 1] am Rl [ ri Fi =1
o] [ [ - 0/F2 | s i | |F2
] | [0 o1 0jF | wam |k
o | | [\ o o) a - ] Fa
SHE | Fi R | Free | SOORE [ L - 5 I o e
| F1 | |F2 [FFee | momm 0 0| mommiya | amgw R
el ] F2 F2 | Sleap " 0] 26644 20 | F2 bl 5l Fr | F2
| 2 [F2 [ Slep [ 0] B B (Fr || rmem B2 2
Fiha | 2 ICRET [0 ol e EmelEr [ | ]
115 P | |F2 |Sisep 0 ol el ama|el Tl 2 I
; F2 | 3a|  |F2 | |F2 |FRee | S00m () ) 7 [ 30 n
[ e—— er = [ e A i e = =
< [&

To define logging operation forest
Above table shows if the record that have id in the field “protect id” is the
area to be excluded from logging operation, therefore, to delete these
recoreds, remained record/polygons shows the real target areas for
loggingoperation. Following figure shows remaining parts of the matured

forest to meet yielding criterias. Then final result has obtained



ﬂ Unionnocutmi matu,
. |
ﬂ Its ot mature nocutd

| Matuert md.zhp

| Hocuttotmd union

- F Fun
fommy] Steep

This figure shows selected condition for areas to be set aside logging

operation within the matured forest. This view screen is made
automatically when you select records on the above table.

Following figure shows final results to fix the target forest for logging
operation. These forests are divided into yielding period groups by 5 year
terms of management/logging operation plan based on sustainable yield
(growing stock, economical harvesting plan for logging road net work and

other social factors).

77

i Wiew]

Its ot mature nocutd

| Matuerf mdshp

i

Fa
| Hocuttotmd union

- F Funi
[y Steep

VSP
. |

Area calculation for logging operation forest by forest type and by Block

and compartment

For calculation of areas for logging operation forest by block and
compartment the polygons above figure should have keys to identify where
the polygon belongs in a bock and a compartment. For this the shape file
“Union nocutmf mature.shp” and shape file compartment “Comp md.shp”

are needed to conbin.

View -> Geo-processing -> Intersect -> Give input thema ( Comp md.shp)
-> Give overlay theme (Union nocutmf mature.shp) -> Give new file name

(LoggingF Fmb comp.shp) and holder name -> Finish



Note: Bifor the geo-processing, to simplyfy the table of “Union nocutmf

mature.shp” delete unnecessary fields, and recalculate areas of the

records.

Shane Aaaz Lot Sl Do

- [Polaen.. ZigiFz | 457 1 i‘
Polygon 22909 F2 487 2 ¥
Polygon 26819 F2 487 11
Polygon 204E3: F2 487 b

v Palygon 1648 F2 487 5
Palygon 23511 F2 487 1
Polygon 078 F3 487 11

= | Polugon 5104:F3 487 1
Polygon 13301 i F3 487 2

| Polugon 72934 F1 487 1
Palygon 1289 F1 487 1 L]
(] [*]

Then all polygons defined block name and compartment name. To
calculate totaling, export this table to Excel. And total the areas using

pivot table function of Excel. Result shows on table below.
Area of the Logging operation forest by block (ha)

Block/Ftyp |F1 F2 F3 F4 Total
487 111.93 154.80 63.49 104.80 435.02
488 38.78 5.56 0.00 172.75 217.09
489 552.77 135.69 33.83 56.26 778.54
525 1054.56 55.17 141.07 16.29 [ 1267.09
527 9.88 7.80 2.23 244 22.34
528 48.63 19.27 1.11 72.14 141.15
529 37.86 487.72 29.71 0.00 555.30
530 7.17 64.16 1.19 0.00 7252
531 51.62 140.98 16.02 9.08 217.69
532 341.95 280.42 194.88 237.77 | 1055.02
533 167.82 56.79 116.95 50.37 391.94
534 363.69 161.83 582.52 109.30 | 1217.34
537 548.84 116.28 475.95 216.19 | 1357.25
538 46.85 111.29 3.77 0.00 161.91
542 104.77 65.18 98.72 4.31 272.99
543 183.71 209.68 14.12 109.65 517.16

Total 3670.83 | 2072.61 1775.56 1161.35 | 8680.35
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Appendix Contents of the attached CD

Attached CD store all connected data (shape files and other related files) explained in

this manual. You can follow the explanations in this manual using these files by Arc

View. The structures of folders and files show below.

Root directory Sub-directory Sub-directory  or | explanation
file name

[=)aGls Practice ia : This folder stores
=yb Sape bazic MD | shape files for practice

b Sape process MD
i Legend MD
e Table MD

on Man Den FE area

i Trial

Connected with section |

[)aMaster Plan Kon Plong

13 Shap Baszic
1b Shap Process
ic Legend

1d Temp stock

This folder stores shape files for the master

plan (Kon Prong)

CbManaee Flan Mang La

hashapeBasic
CabShapproces

i Janlegend

i Tenparary stock

This folder stores related files for the
Management Plan on the Moder area (Mang

La)

1Degital Map FEs

iMan Ganh 1
iMan Ganh 1T
i Man Den
CiMane La
1 Tan Lap

This folder stores Digital maps (1/10,000) on
each areas of the Forest Enterprises in Kon

Plong district.

Detail file name list is below

1aiEls Practice

i Trial

loegine.dbf
loegine.=hp
loeging. shx




neywpaddy0dbf
newpaddy.zbn
rewpaddyshe:
newpaddyl.shp
rewpaddyahs:

newpaddy] dbf
newpaddyl sbn

try lnduze.dbf
tryInduze.shn
try Induze sh
tryInduze.shp
trylhduge.shx

tryprotatreamOl dbf
tryprotatreaml zhp
tryprotatream shx

tryztream.dbf
e =
newpaddy] shi trystream.chp
nempaddy].shp trvstreamshy
S rempatyt s WD) | o Pt W Empy
try admini.dbf )b Sape bazic MD = admi ni md.dbt
try admini.zbn (| admi ni md.sbn
=) try admini.sbx ad’"? ) GmeLzion:
=] try adminishp ajm! n m:'s:p
— Lsslf OMI A1 M=
=] try adinishx =) commun md.dbf
try protztream.dbf somm el
tr;-.f protztream.shp = commun mdshx
) try protstream.shx = comp md.dbf Compartment
trycommune.dbf =
comp md.sbn
trycommune.shin =
comp md.zbix
| trvcommune sbix
trycommune.shp comp md.shp
trycnmmune.shx L=l Comp . shix
= | cont10 md.dbt 1/10,0000
- cont'lD md.shp
:WIE-dEf ] cont10 md.shz
| trwfe.zbn
B Continue
= tryfeshp 5| cont 50000mddbf | 1/5,000
tryfe.shi cort 50000md.shp
cont 50000md.shi
Continue = fmb md dbf Forest  management
trycnmmunfe.dbf | fmb md.shp block
trycummunfe.shp = fmb md.zh

trvcommunfe.sh:x

| tryfecommlanduze.dbf

tryfecommlanduse.shp
tryfecommlanduse.shx
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= hamletland md.dbf
hamletland md.zhp

hamletland md.zhix

Land for houses and
backyard farm/garden




houzesmd.dbf
housezmd.shp
housesmd.shex

Houses separately

stream 10 md.dbf
= stream 10 md:shp
= stream 10 md.shix

Stream (1/10,000)

maned_build.dbf
maned_build.sbn
maned_build.sh:x
maned_build.shp

&= mezhfunc md.dbf
mezhfunc md.zhp
meshfunc md.she

mangd build.shix

Mash analysis data
table is linked

p roadmd.dbf
p roadmd.shp
p roadmd.zh:x

Provincial road

paddy md.dbf
paddy md.sbn
paddy md.sbx
paddy md.shp
paddy md.shx

prot funcmd.dbf
prot funcmd.shp
prot funcmd.shx

Areas sensitive for
water, soil, and land

pru:ut zteep md.dbf
prut zteep md.zhp

pru:ut steep md.shx

Areas  steep  for
logging operation

Continue

= river 10 md.dbf
ri\-'er 10 md.ghp
ri\-'er 10 md.shx

River, water body
(1/10,000)

road24 md.dbf
road24 md.shp
road?4 md.zhx

Natioal road

ru:uau:l 10 md.dbf
ru:uau:l 10 md.shp
ru:uau:l 10 md.zhx

All road and foot pass

sat itng md.dbf
sat itmg md.zhp

sat itmg md.zhx

2001 satellite image

80

)b Sape process MD

aeriveeizhp
clipvilpaddy fixf.shp
dry f.2hp

dry o f1.zhp
[= 11 01.shp

= 101 2hp

[e=h £201 shp

[ f301 zhp

[e=) #4015k

[ 701 zhp

farm fixl.zhp
fixfarm only.zhp
forest vigill.shp
grazz other.shp

Only listed shape files
Used for analysis.
Result tempolally
stocked by
geo-processing.

grazsvegizhp
itzctlugl.zhp
lugeld.zhp
luzed.zhp

luge ftype 01 .shp

Continue

luze nofll zhp
luzeftype totll.chp
mepadvilag.shp

pick upf inzedf.shp
|:|r|:|t func10 mdshp
zemid fol.shp

' c Legend MD

5151

&= [luseftypetot.av
| luseh.av
I

[E1E

luze ftype totavl
vigicode.avl

Legend album for
analysis on Man Den




= & Table MD luge vil pad Tentative tables for |C1b Shap Process | [#]auel0 erass planzone shp
I uze vil pad.dbf analyzing areas for @aug'lﬂ village areashp
EEj luze finalll Various Categories_ @augﬂsteep veget fmb.shp
@Iuse finaldl acorrid fmb func steep augl0sl

luse final0l.dbi
£ luze nonf 01
luge ranf 01 dbf
nd

£ paddt

E paddy
paddy.dbf

[l uni v p tix

uni v p fix2dbf
uni v p fixdbf

[jaMaster Plan Kon Plong

[C1a Shap Bazic

] Adminikp.shp

@ communekpshp
] cont50000kp.shp
a corrid kp.shp

@ fe kp.zhp

a fmhb kpshp

a Fmukp.shp
aftype luze kpshp
@ Houszeskp.shp

@ mesh kpshp

Continue

ﬂ n road24kp.zhp
@ p road kpzhp

@ prot func kp.zhp
@ prot steep kp.shp
@ Riverkp.zhp

@ Satimekp.shp

@ Streamkp.shp

afmh fmu protrrod.shp

@ funchocutauglfi.shp

] erass bush fmb augl0.shp
a newwpadf mb01.zhp

a newpublicroad.chp

@ zlashburn2001 =hp
athun name.shp

a Wildzone.shp

e Legend

@ commune buavl
@ communeld2.avl
] e 01.av]

a fmbprodprot.avl
@func intearat.avl
@func w o levelavl
@ funclevel.avl

@ eridcodel avl

@ni imeg vege code augld,

{21 d Temp =tock

Empty: folder
prepared  for
temporally
stock

Continue
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C)bManage Plan Mang La

[C1a Shap Bazic

@ a fmb mlshp

@ apl26 lneged areashp
@I:u compert mlzhp

@ b subcomp.zhp

@ o hocut areazhp
@cftype luze mlshp

a cant 10 20m mangla.shp
@ cont 10manelazhp

@ cont10 B0m manla.shp
@ febl& new burnshp
a ftvp comp.shp

a ftvpe comp nocut valzh
@ hamlet manglazhp

@ loggingroad.zhp

@ principalpoint2001.zhp
a road provinceshp

a road ruted.zhp

@ stream manglazhp

@ subcomp nocut.zhp

@ zurvey point mlshp
@ wildzone manla.shp
a zmesh mlzhp

—

|C1b Shap Process

@ apl22ftypell =hp

@ aplTwaterezeve pdf me
@ comp ftypejun2d.shp
@f type tot book(1 shp
@ ftvp comp.shp

@ ftvpe comp nocut valzh
@ftype prd manglazhp
@grass pdf melshp

@ landuze pdf me mavld=z
@ log ope areall.zhp

| logeing order(l shp

@ prdmd fmb.zhp

@ prodzfunchl.shp

a prodsteep.shp

@ protectareatot mavlS.shp
@rehabile hatural izolatesh
) rehabili by fe.shp

@ruad net plan.zhp

@s comp ftvpe func waolshp
@ zcomp villzpahp

@sub ¢ func ftvp 02.shp
avil territory pdf mel apl29
avill zup areazhp

@ will territory.shp

@ vilzupportmall.shp

@ waterprotectbuffl zhp

a waterprotectline.shp
a_lﬂyield cvile unitzhp

o Legend

a degradel avl

@ farmdevop.avl

] fid logging0l av|

@ forest0l .avl

@ ftype aplZd.av

@ ftype apl27¥.av

@ land uze f twpll.avl
a non f.avl

@ nonforest11.avl

@ plantzone thin auglla
@veget hishi no line.avl
@vigi nizh declZ.avl

C1d Temp stock

Empty: folder prepared for temporally stock

Continue

Continue
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=) Deeital Map FE=

{5 Dak Fuone

@cnnt 10 dakruone.zshp
@dak ruong fmb.shp
@dakrunng fe admishp
a river 10 dakruone.zhp
arnad 10 dakruone.zhp
@stream 10 dakruone.sk

{27 Man Ganhk I

| cont 10 mancanh i1.shp
@ mancanhl fe admizhp
@river 10 mancanh i1shp
@ruad 10 mancanh ishp
@stream 10 mancanh i=hp

{1 Man Canh I

@] cont 10 manchan 1i.shp
@river 10 mancanh iizhp
arnad 10 mancanh ishp
| ztream 10 mancanh izl

{7 Man Den

a8| admi ni md.zhp
@ cont10 md.shp
@river 10 md=shp
@rnad 10 md=hp

@ ztream 10 mdshp

] Mane La

ﬂ cont 10 10manela.zhp
ajanfml:u mangla admishp
@rnad provincezhp
@rnad rute?4 shp
@stream 10 manelazhp

[T Tan Lap

] cont 10 tanlap.shp
@river 10 tanlap.shp
@rnad 10 tanlap.shp
@stream 10 tanlap.s
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