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Foreword

National Forest Inventory (NFI) have collected massive amount
of data and information from 1685 accessible cluster plots from
across the country. This warrants development of independent
data management system with capability of storing, processing,
analyzing and generating desired information on forests and its
resources. The development of independent data management
system for NFI with analytical functionality had been kept on
halt on premise that the FAO has developed open sources stand-
alone software called ‘Collect’ under Open Foris Initiative.

The Collect has capability for designing the survey forms, stor-
ing data, data back up as well as to generate summary statistics
of information collect. The Collect tool is currently used for NFI
data management including cleansing and generating summa-
ry statistics of information collected from the field. Therefore,
this manual has been developed to guide and aid whosoever is
coordinating the periodic NFI in future. This manual is very im-
portant as field works for next NFI is going to be decentralized
and primary processing of data are expected to happen in field
offices.

This manual provides a step by step illustrations from designing
survey forms, importing and exporting data into and out of the
Collect system, data cleaning process and generating summary
statistics for information collected from the field. Since Open
Foris Collect is constantly updated, this manual will be revised
as and when required to incorporate the changes made in the
collect system and NFI survey designs.
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‘ Background

National Forest Inventory Data was collected using Trimble Juno Global Positioning System
(GPS). These data were migrated to Open Foris Collect for data entry, cleansing and manage-
ment while data analysis was done with R package and Open Foris Calc. This document provides
step-wise illustration for designing NFI forms using customized standalone version of Open
Foris Collect. The Open Foris Collect-Handbook, 2018 , Food and Agriculture Organization of
United Nations (FAO) is available online at Open Foris website http://www.openforis.org/.



‘ Overview of Open Foris toolkit

Open Foris Toolkit is a set of free and open-source software that facilitates flexible and efficient
data collection, analysis and reporting (google openforis for details). These tools are developed
by the Food and Agriculture Organization (FAO) of United Nations in 2009 and are continu-
ously being updated. Currently, Open Foris toolkit comprise of Collect, Collect Mobile, Collect
Earth, Calc and Geospatial toolkit (Figure 1).

openforis

Free open-source solutions for-environmental monitoring

; Collect Collect Ceospatid
Collect Mobile Earth Cale Toolkit

Easy and flexible ntuitive data nnovative land Efficient and Powerful command-

 What is openforis?

collection and assessment through collaborative data line utili

data management  validation in the field freely available analysis and results processing

ellite imagery dissemination geospatial data

Figure 1: Overview of Open Foris toolkit



Downloading, installation, starting
collect, shutdown and update

3.1 Browse Open Foris website

Browse Open Foris website http://www.openforis.org/ and click on the Collect as indicated in
Figure 2.

() Home: Open Foris x

q ® www.openforis.org ‘ 1. Browse open foris website

' openforis

Free open-source solutions for-environmental.monitoring

(here) i
Collect Collect Cale Ceospatial

Collect | Nopile  Earth Toolkit

Figure 2: Browsing Open Foris website

3.2 Downloading the Collect installer

From the download link, download appropriate version of Collect based on operating system
of your PC (Windows or Linux or Mac OS X version). In our case, we have downloaded the
windows version of the Collect as illustrated in Figure 3.



(f) Collect: Open Foris X

&

C'  ® www.openforis.org/tools/collect.htm|

Introduction to Collect

Open Foris Collect is the main entry point for data collected in field-based inventories. It provides a

fast, easy, flexible way to set up a survey with a user-friendly interface. Collect handles multiple data
types and complex validation rules, all in @ multilanguage environment.

1. Download the compatible version of
collect from here

& Mac OS X version

Collect is open source, It's hosted, developed, and maintained on GitHub.

View the GitHub project

@ collect-installer-3....exe A
0.4/217 MB, 2 hours left

Figure 3: Downloading windows version of Collect

3.3 Installation of Collect

Run collect-installer-3.22.1-windows.exe from your download directory as an administrator
and follow on screen instruction. Do not change the file directory. The Collect will be installed
by default into C:\opt\openforis\collect (Figure 4).

& Setup - X

1. Right click on Collect i

Name staller
Installation Directory & Setup - X
| # collect-installer-3.22.1-windows J
J ) Ready to Install {}
A Aine pecify ~

QOpen

& Run as administrator

2. Click on Run as

istrator

4. This is a default installation directory for collect.

Troubleshoot compatibility

DO NOT CHANGE

Pin to Start
& Share
Scan selected file]

Setup - Open Foris Collect

Welcome to the Open Foris Collect Setup Wizard.

# Setup. - x

§. Click next & continue

Send to [ <oack ||| N> | [ ca 6. Click next to install
] |Eccssce) [l sty S S
Cut & sep q InstaliBuiide = 5 =
Bacl c
Copy i @/] | <Back [|[_Net>_ =l
= 3. Click next to set up computer “'Sﬂup - X
Create shortcut installation
Ttaling Completing the Open Fors Collect Setup Wizard
Delete <Back m | anca Creating directory C:\OpenForis\Collect\java\bin
Rename Setup has finished installing Open Foris Collect on your
computer.
Properties I
7. Installation in progress
<Back || Net> Cancel
8. Click finish to complete
installation
<Back Finish Cancel

Figure 4: Installing the Collect



3.4 Starting Collect

From start menu, select “All programs”, then go to Open Foris Collect folder and click
on the drop-down button followed by the Open Foris Collect. A Collect Control Panel
will open with the message ‘Starting up ‘DO NOT CLOSE?’ . Do not close this control panel,
and wait until message changes to ‘Running!’(Figure 5). Then Collect will open in a web-brows-
er (google chrome is recommended) with a login page. You can also open collect by typing Col-
lect in search option at the start menu and then clicking on Open Foris Collect.

click on lookdown button

1. From the start menu, go to all program and locate Open Foris Collect and

2. Click on Open Foris Collect, Collect Control panel will be displayed

<

ﬂn Foris Collect - Control Panel

[l © 1ype here to search

3. Collect Control Panel

Q
AA

|(L Open Foris Collect - Control Panel

Running!

Shutdown

Collect running in default web browser at:
http://127.0.0.1:8380/collect
Figure 5: Collect Control Panel
127.00.8380/colleclegintlogout=tiue L1, Collect opens in web-

3.5 Collect Login

Collect browser should automatically start
up once collect control panel changes
from starting up to running. If not start-
ed, follow description in section 3.4. Then,
login into collect using default username
and password (admin/admin) (Figure 6)

Note: Do not close the Collect control
panel while using Collect. However, you
can minimize it to taskbar)

2. Enter default user name and,
password (admin/admin) and
click login

Open Foris Collect

You have been
logged out

LOGIN

Figure 6: Collect Login



3.6 Shutting down Collect

Close the browser using Collect and close the Collect control panel by clicking the shutdown
button (Figure 7).

B & O opnfosColed X+ w Lme%bbmﬁsernsingmﬁect n her
&~ =2 0O M 127.001:8380 collect/s *

©) o

sed inventories. It p ast, easy,
handles multiple data types and complex

validation rules, all in @ multifanguage environment

* Please select a survey or create a new one from the Survey Designer

' Open Foris Collect - Control Panel = x

Running!
'

2. Click shutdown to shutdown the collect

Shutdown I
Collect running in default web browser at:

http://127.0.0.1:8380/collect Show Log

Figure 7: Shutting down the Collect



3.7 Updating Collect

When a newer version of Collect becomes available, automatic message will appear on screen
to update your Collect. This can also be done from Start Menu as illustrated in Figure 8. Go to
start menu, all programs, click on Open Foris Collect and select Update Open Foris Collect. A
new window will popup. In the new window, follow onscreen instruction or click ‘Next, a new
window will open, again click ‘Next. A new pop-up window will open showing whether a new
version of collect is available or not. If new version is available, click ‘Next’ to download and
update the Collect.

1. From the start menu, go to all program and locate Open Foris Collect and
click on lookdown button

2. Click on Update Open Foris

&l Update o X
Open Foris Collect
Weicome to the Open Foris Colect update.
O
— = . ” - o 3. Click Next to see availability of updates
Lll] © 'vpe here tosearch £ Type here to search
———— =) -
g [ I —— h— . <
. Uit % Pemm— 7. New version of collect is downloaded and updated
r Bl Update = o X
Connect to the Internet
’ date = a
AT e || [ © /( ,\
e
s acte. oaing Q—/
| O use v Proxy jpdate Avalable

5. Update is available
Dowroadng
16500 KB downloaded. Speed: 325 KB/s. Remainng time: 3m 135

|
4. Click Next to see availability of updates

<Back Cancel

6. Click Next to proceed with update

= =

Figure 8: Updating Collect to newer version




3.8 Collect Home Page

Once you login into the Collect, Collect home page will be displayed. There are nine features
namely Dashboard, Data Management, Survey Designer, Data Cleansing, Map (beta), Saiku,
Backup/Restore, Users Accounts and Settings (Figure 9). Each component has specific func-
tions:

i Dashboard provides overview of existing surveys and data collection process

ii. = Data Management for data entry, cleansing and data management

iii. ~ Survey Designer starting point for designing surveys

iv.  Backup/Restore for backup and store of data and surveys

v.  Saiku (Beta) for simple analysis (tables and graphs)

vi.  Users accounts for defining the label of user (at data entry level, cleansing level and
analysis level

vii. Settings to change the graphical elements of collect, etc.

viii. Map to view sampling points on map

ix.  Security for administrative authority

The detail description of each feature of the Collect interface can be found in Collect Handbook
developed by FAO and it is available online at www.openforis.org

© s =

& Dashboard

= Data Management \

A Survey Designer -

e | \Welcome to Open Foris
‘e Collect!

Lt Saiku Open Foris Callect is the main entry point for data collected in field-based inventories. It provides a
fast, easy, flexible way to set up a survey with a user-friendly interface. Collect handles multiple data

3 Backup/Restore : : . . .
types and complex validation rules, all in a multilanguage environment.

@& Securi -
o « Please select a survey or create a new one from the Survey Designer

Figure 9: Collect home page



‘ Creating New Survey for Bhutan NF

In Collect, we can either use an existing templates to create a survey or start from scratch. For
the purpose of NFI, we have started the survey design from scratch.

4.1 Creating survey name

Since we are designing a new survey, click Survey Designer on the Collect home page. There
are three options of List of Surveys, New Survey and Import Survey. Click on New Survey. A
table to type the name of the survey will open on the screen, which contains information such as
Name, Template, Default Language and User Group. Type ‘bDhutan’ as the Name of the survey,
select blank from the dropdown list in the template row, select ‘English’ as default language and
‘Default Public Group or Private Admin’ as User Group and click on New as illustrated in Fig-
ure 10 to save the survey name. A new window (survey designing window) will be displayed as
illustrated in Figure 11. Please note that the survey name should be always in lowercase.

<\ openforis
\ / COLLECT 1._Click on Survey Designer in Collet home page

Dashboard Dashboard .
; Name bhutan

Data Managemeant € Data Management
Template Blank W
Survey Designer ¢ Survey Designer ~
Default English (en) v
» Data Cleansing i= List of surveys
Language
Map New survey
User Default Public Group M
A Import survey Group
2. Select New Survey, a table for typing \ m )
survey name is displayed — J

3. Fill the details as illustrated and click New to Save.
A new window will be displayed

Figure 10: Creating a new survey
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Survey Designer : editing survey "bhutan”

pointdata = Schema Survey language: | English

Survey Code lists Species list Sampling
Survey details

Name: lbhuﬁan

Project name (en): 'Bhutan NFI

Description (en):

First national inventory of Bhutan

" \
Form versions @ Spatial Reference Systems Units
© Attached Files
© Other options
Preview «

Figure 11: Survey Designer Window

4.1.1 Survey Designer Window

There are five tabs in survey designer window viz. Survey, Code lists, Species list, Sampling point
data and Schema (Figure 12).

Survey = Code lists

Species list

Survey Designer : editing survey "bhutan"
Sampling pointdata = Schema

Figure 12: Survey design tabs



4.1.2 Describing and creating a survey

Click on the Survey tab to see Survey details (usually auto-selected as in Figure 12). Type the
Project name as ‘Bhutan NFI’ and Description as ‘First national inventory of Bhutan’ as illustrat-

ed in Figure 13.

1. Click on survey Survey Designer : editing survey "bhutan™
Code lists = Species list =~ Sampling pointdata = Schema Survey language: | English
Survey details
Name: /|bhutan X
Project name (en): IBhutan NFI
Description (en): First national inventory of Bhutan 2. Type the project name and project
] description
-

. 4 . /',—\\ . .

= Form versions |@> Spatial Reference Systems : Units
€ Attached Files
© Other options

(——7 3. Click Save to save changes
By i Preiew ~

Figure 13: Project naming and description of survey

Note: If you already have a copy of survey design (exported from collect), you can directly im-
port the survey into Collect (refer Section 11)

1



4.1.3 Adding form versions

Form Versions is the version of our survey. You can either ignore or add a version to survey. To
add version to your survey, click on form version. A new window will pop-up. Click on green +

[ % ] to add form version number. A new window will pop-up and filled as illustrated in Figure
14.

Survey Designer : editing survey "bhutan™
Survey Code lists Species list Sampling point data Schema Survey language: | English
Survey details

Name: |bhutan
Project name (en): |Bhutan NFI
Description (en): First national inventory of Bhutan

1. Click here to open window to add form version

. @ . e s
[ 7 Form versions 1@| Spatial Reference Systems : Units

Form versions

Form versions
Define the versioning of the survey.

Define the versioning of the survey.
Inserted items:

Inserted items: me: |nfi_1

o 1 Label (en): [GE]

Selsct an ftem from the st on the leftor dlick on|| | 3 Fill the cells | pescipiion (en):
as required

Form Version 1

2. Click on + sign

ntroduction Date: 19/02/2017 [
(4 ™
© o =
Apply TEET 4. Click Apply to save changes

Figure 14: Adding form version to survey

4.1.4 Adding spatial reference system (SRS)

Spatial Reference System (SRS) is a field used for specifying the geospatial settings used in the
survey by selecting a predefined SRS from the list. To add SRS click on spatial reference sys-
tem, a new window will pop-up. In this new window, select EPSG: 4326 (for Bhutan) from the
dropdown list (if not auto-selected), highlight the selection and geographical reference will be
displayed. Click apply to save spatial reference system as illustrated in Figure 15.



Survey Designer : editing survey "bhutal

Spatial Reference Systems
Survey | Codelists = Specieslist | Sampling pointdata | Schema

Survey details Define the Spatial Reference Systems that will be used in the survey

Name: | bhutan Inserted items:

Project name (en); |Bhutan NFI 2. SRS is auto-selected in new window. If not available follow step 3.

Description (en):

First national inventory of Bhutan

Select an item from the list on the left or click on the Add button to create a new one.

¥
Form versions

@ Spatial Reference Systems

N

1. &ick here to add SRS Predefined SRSs:
v | Add
4]
|EPSG:104105 ==
EPSG:104106 Spatial Reference Systems
Definethe Spatal Reference Sysisms thatwil be used b the'survey Define the Spatial Reference Systems that will be used in the survey
EPSG:104107
Inserted items: d [ePsGuzzs
EPSG:104108 Label (en) EPSG:4326
Description EPSG:World Geodetic System 1984 -
EPSG:104261 " Highlight the | (") HotzontalcomponentondD eystemLiseclby the: o
selected SRS to \ »
Select an item from the list on the left or click on the Add button to create a new one. display referencd
EPSG:104304 play Well Known 208.257223563, AUTHORITY['EPSG","7030"]], &
system. Text AUTHORITY['EPSG","6326']],
PRIMEM["Greenwich", 0.0,
" AUTHORITY["EPSG","8901°,
EPSG:104305 " "
3. Click on look down button and select EPSG:4326 from the g;‘l';[[,‘gee%’::"'ﬂoigﬁag éigggaazgs],
list Piedefited SRSG: AXIS["Geodetic latitude", NORTH],
v | Add AUTHORITY["EPSG","4326"]] b
(4 @ ° 4 13
5. Click Apply to save changes
YR [—TA""‘Y pply g

4.1.5 Adding units

Units are the measurement units which are/ will be used throughout the Survey designing. A set
of predefined units are automatically loaded in the system. If predefined units are not enough,
then add additional unit by clicking on Units. A pop-up window will appear, click on green

+ [ % ] to add units, add description and click apply to save changes as illustrated in Figure
16

Survey Designer : editing survey “bhutan” Units
Survey = Codelists | Specieslist | Sampling pointdata | Schema | [reverrew—
Survey details
feters .
Naitie: [ohwten 2. Predefined units
percentage
Project name {en): [Bhutan NFI J
- ” centimeters
Description (en) First national inventory of Bhutan degrees
Select an item from the fist on the left or click on the Add button to
ko create a new one
=/ Fom vers\ons] [ @ Spatial Reference Systems :, Units
"y = 3. Click here to add additional units
1. Click here to add units a
Apply
Units Units
Inserted items: Name Inserted items: Name: hectare
meters Label (8 el Label (en) [hecare
percentage
Abbreviation (en) Abbreviation (en) ha
centimeters centimeters
Dimension: Dimension: Area v
degrees degrees
kg kg
4. Type the name and other features of
units e.g. hectare S. Your unit will be displayed here
6. Clic y 10 sav s
o -] ick Apply e change:
Apply.

Figure 16: Adding units
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4.2 Adding codes for entities and/or attributes

In the Survey Designer window, we have a tab called Code lists. This tab is used for adding
codes for entering codified information during field data collection. In current NFI, we have
coded land use, forest type, dzongkhags, aspects, etc. to appear as coded attribute. Codes can
be added manually one by one by typing in the relevant field or can be imported as a batch file
(csv. and zipped folder).

4.2.1 Adding code manually

To add code manually, click on code list tab on the survey designer window, then click on green
+ [ ' ] button to open fields for adding codes. In the newly opened field, provide description of
parameters to be coded as illustrated in Figure 17, then click on green + [ ' ] button to define
code, a pop-up window will appear, define code in this pop-up window and click Apply to save
changes. You can also import codes for individual parameters by clicking Import button.

Click on the code list tab

Survey anguage: English v ®|

3. Type name of the arrtibute to be coded (aspect in this example)

4. The name T 7. Type the code and name. For ex. Northern aspect is
of the ©ru ® Horachico. IS coded as ‘a’and North-Eastern as b’

attribute will e la Code st tem
appear here Label (e [Northern — 7
|
Lael (e
Toolt fext

6. Click + to add

code. A new window Image Noimage uploaded Survey | Code fists | Species sl | Samping poinidala | Sche Suvey language: Engiish v @
ai)pears = =
® o-
< Aot Hsee

2. Click on + to .

open new 5. Click Save to save changes il =

window of step 8. Click Apply to save

3 Apply 9. Codes will appear here

and continue and repeat step
6,7 and 8 to code all
parameters of an attribute

10. Click Save to save changes

Come =~

Figure 17: Adding codes manually



4.2.2 Adding codes as batch file

To add code automatically by importing as batch file, prepare list parameters and codes for each
parameters in separate excel sheet, save as CSV file, compile code file in one folder and compress
or zip it. Then on code list tab on the survey designer window, click on drop down menu, you
will see two option ‘batch import and batch export’, click on ‘Batch Import’. a new window
opens, select relevant zipped folder containing code (e.g = bhutan_code_lists.zip ) then, click
open, upon which the import process begins automatically, and the imported code appear in
the code list. Highlight any parameter to view codes and click save button to save the imported
codes (Figure 18). To export codes as zipped folder, we can click on batch export from an exist-
ing survey.

Survey = Codelists = Specieslist = Sampling pointdata | Schema

1. Prepare a code list for individual
attributes, save a csy. file and

Inserted items:
ro

A B C A

compile in one folder and /aspect B\
1 item_code item_label item_| 1 item_code item_labelitem| 1 [item_code]item_label item_label . &
e e 3k None: compress/zip
i North-Eastern 3 b <10% 3 02 inatec bamboo_cover_percent {)
4l B 4c 1020% 4 suppressed | ;
5d soutnastem  © ¢ 2050% 5 sz solitary bamboo_regeneration n 5. Code list appears like
o i this in your code list tab
8 e bird_evidence i
9 h North-Western &
Noaspect 0 ] block &
Survey | Codelists | Specieslist | Sampling point data | Schema B Survey language: English v @ cane_cover Y
Inserted items: )
" cane_dbh
2.In the code list tab,
click on lookdown canopy_position
button. Batch import ‘
B cluster )
and Batch Exportill Select an flem from the st on the left or lick on the Add button to create a new one.
appear condition )
Select an item from the list on the left ot
j crew '
crew_id a
{ Backlolst 3 Click on Batch Import [} Save | Unsaved changes Preview v T —
, ALLL > NFI > Collect_code v O search Collect_code »
- district
< Backtoist Batch Import New folder = @ -
fallen_tree )
Batch Export >
| # " Name Date modified Type
O aspect.csv 10/4/2016 9:32 PM  Micros: || fire_type A
@. bamboo_cover_percent.csv 10/4/2016 9:32 PM  Micros:
forest_fire_extent )
. 8. bamboo_regeneration.csv 10/4/2016 9:32 PM___ Micros:
, bhutan_code_lists.zip 10/4/2016 9:32 PM  WinRA| forest_type
ang #
s a v
4. Locate your code list zipped folder Sl ||
and click open, all codes will be »
imported File name: bhutan_code_lists.zip ~ Al Files ~

f . 6. Click Save to save changes
Open v Cancel e e
{ Backto list Unsaved ct

Figure 18: Importing code as batch file
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4.3 Adding species list
4.3.1 Preparing species list

This is a place where we add the list of species of trees, shrubs, herbs, birds, mammals, reptiles,
etc. based on our requirement. Therefore, we need to prepare list of species that will be used as
reference during the field work and survey designing. To prepare a species list, we can down-
load an example file for species list and prepare our list in the same format. The format contain
information on code assigned, family and scientific name, local name of the specie and it is
saved as CSV file (Figure 19).

1. Click on the specics list tab

Survey Designer : editing survey "bhutan”
Survey Code lists Sampling point data Schema

Species list lv | l New ‘ l Rename I | Delete |

2. Download sample species list format

0 va - [| Download example file l Export l

/@ E (7 -5 species-list-import-example (1).csv - Excel ! ® - 0O 3%
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER Sign in

& 3. Create species list as
A B C D E F G H per this format and save
TS as csv. file
1 code family  scientific_name  swh eng

2 AFZ/QUA Fabaceae Afzelia quanzensis Mbambakofi ~ Mahogany
3 ALB Fabaceae Albizia spp.

4 ALB/ADI Fabaceae Albizia adianthifolia
[ |J\I oil A Caharman Allimia alabaveins  Maseanas [ Mahani
species-list-import-example (1) ¢ E »

Figure 19: Preparing species list

4.3.2 Creating species list name in survey

Now create species list name in the Collect, viz. trees, herbs, shrubs, birds, mammals, reptiles,
etc. by clicking species list tab in the Survey Designer window. Click on ‘New’ button and
type ‘trees’ in the species list name and click Ok to save the species list name. Repeat the pro-
cedure to add other species list name such as ‘herb, shrubs, birds, etc. as illustrated in Figure
20.



1. Click on the species list tab

Survey Code lists

Species list

Sampling point data Schema
l x | { New ﬂl Rename | \ Delete
2. Click New to create species name
Species list x
[ Name | trees %’
4. Click Ok to save. Repeat step 2-4 ﬁ!l Ok " | Cancel l

for herbs, shrubs, birds, etc.

[ ] 0

CSV Options ¥

Download example file

Figure 20: Creating species lis

4.3.3 Importing species list

t name in survey

Survey Designer : editing survey "bhutan”

3. Type the species name
viz. trees

The species list CSV file have to be imported one by one for different species list. From the
species list tab select species list name (e.g tree), a blank screen will appear, on the bottom of
the blank screen click on import, select CSV file to be imported and click open, species list get
imported as illustrated Figure 21. The example is illustrated for tree species list. This procedure

is replicated for shrub, herb, birds, NWFP, mammals

1. Click on the specics list tab

and reptiles.

SpECIEG

<
4. Go to the directory containing species list, select and open. List is imported

Microsoft Excel

Custom Flles

Openforis_guidelines »
| 1 Survey
| Survey = Cods lists | Species Ilsl.j Sampling paint data Sehy Mew folder
Specs list =] vew || rerame || petete ® Name
birds 8. birds.csy
bk B, herbscsy
mammals b 2 Me""_ the Species Ext B mammals.cse
mamie, vie. trees
s B shrubs.csy
0. tros lstcsv
g0 ~
i, '
Spars lint | res = e swame | [ cuwn e
File rarne: [rren_liqr 5y
Rty L | Loml Bt il b

Open | Cancel
) Eoecie b ey - Sonmy v Erglan « |
| S | =

3. Click Import to Impart species list for trees

5. Species list appears in this Gashion and repeat m}«:\'

C5¥ Optlons =

1 e
| D )| B o |

|

etk watthe

Wocues e paou) [FH_[=] Teest o

to 4 for others

Figure 21: Importing file contai

ning species list
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4.4 Adding sampling design/point data

4.4.1

Here we add the coordinates of sampling point location in a survey design. To do sampling
points coordinates, click on sampling point data on Survey Designer tab and download exam-
ple file to prepare coordinates of sampling points. The example is illustrated in Table 1. Save the

table as CSV file.

Table 1: Example of sampling point coordinates
levell_code

CP0001
CP0001
CP0001
CP0001
CP0002
CP0002
CP0002
CP0002

4.4.2

Now import .csv file (created in 4.4.1) containing the coordinates of sampling points as illus-

level2_code

E
L
N

E
L
N

Preparing sampling point coordinates

x (Easting)
89.7931317
89.7936408
89.7931317
89.7931308
89.8338775
89.8343867
89.8338775
89.8338767

Importing sampling point coordinates

y (Northing)

28.2115797
28.2115803
28.2115797
28.2120308
28.2116353
28.2116358
28.2116353
28.2120864

srs_id

EPSG:4326
EPSG:4326
EPSG:4326
EPSG:4326
EPSG:4326
EPSG:4326
EPSG:4326
EPSG:4326

trated in Figure 22. Click on Sampling point data, click on import, select and open .csv file

containing coordinate point. Click OK to complete after the sampling points gets imported.

§

4. Click OK to accept the imported

1. Click en sampling point data

No items found.

Click on the import button to import them from 2 Excel or CSV file.

urvey Desianer : editing survey "bhutan"
Schema

the coordinates of the 1st phase plots.

2. Click Import to Import sampling points
CRSS defined In survay! EP5G-432

sampling points

urvey language: English

New Valume (. * Openforls_gudelines

nfidbf file

species

0. sampling_points cev

v <

3. Go to the directory containing sampling point

5. You can view the imported samplin

peints

Figure 22: Importing Sampling point coordinates

1 /i8S P | Geertzperpage (20 [w]|  Toml recons: 96




4.5 Schema

Schema is the core of the survey design and it is the main page where all forms are designed.
In this stage, survey designer defines every item (entity) and related attributes, which are to be
measured in the field. Therefore, one should have clear idea on the logical structure of the sur-
vey, a detail list of the variables to be measured/recorded during the field work and clear decision
on methods of measuring variables. Main steps in designing survey forms are described below.

4.5.1 Define sampling unit

Define one or more sampling unit or record type (the highest level of the hierarchical structure
of sampling design). In case of NFI, Cluster which contains subplots is the highest in the hier-
archy of sampling design. The plots which contains information on trees, sapling, shrubs, herbs,
etc, and carbon plots constitute lower hierarchical level. To start form designing, first: click on
Schema, change the sampling unit name as cluster by clicking ( 7 ), a pop-up window will
appear, then click Apply to save changes. Select the form version name as developed earlier and
follow the steps illustrated in Figure 23.

Survey | Codelists | Specieslist | Sampling pointdata [“Schema 1. Click on Schema
3. Select form version from here
Sampling Unit: |change_it_to_your_sampling @ Form version:[ v }7
Definitions Sampling Unit
View mode: Entry Form v 2. Click on this General
Radio button to
[L_] Change it to your main tab label Chiifige sampling Name [|bha"997"7'°~v°u’famp"”9ﬂll_J
unit Labels and Tooltip 4. Change sampling unit here as
Label (en): I indicated in step 5.
Taoltin text (en):
Sampling Unit
A 5. Type cluster as sampling unit
General
Name [cluster her labels:

. Survey | Codelists | Specieslist | Samplng pointdata | Schema Survey language: English v
Labels and Tooltip 9 ylanguage: Eng| (9]

Sampling Unit | Fom version

Label (en): |Ciuster1 |

Definitions.

Tab Path: Change it to your main tab label

View mode: Entry Forr b4
Tooltip text (en): O 2 -
L luste Label (en) Change it to your main tab label
7. Cluster
appears as
sampling unit
W Other labels:
6. Click apply to Save sampling unit
Right click on a node to add attrbutes 8. Click Save to save changes

8 @

Figure 23: Defining sampling unit
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4.5.2 Changing label name or record type

To change the label name, click on the Cluster or change it in your tab label as indicated in Fig-
ure 24. A new data tab will open and change the name required (e.g Cluster Plot Form).

Survey | Codelists = Specieslist | Sampling pointdata = Schema Survey language: English v ﬂ
Sampling Unit: | cluster 2 Form version: MR~

Definitions Tab Path: Cluster
View mode: Entry Form Y General

Label (en): Cluster

1. Click on Cluster to change label
or record name Tab

2. Change label to Cluster Plot
General Form

Label (en): []CIuster Plot Form

3. Click Save to save changes ‘

Unsaved changes ‘

Figure 24: Changing label /record name

45.3 Adding additional record

To add additional Record type, right click anywhere in the blank area below the existing record
type (Cluster Plot Form in our case), Add tab [ “* '] menu will appear, click on Add tab |
© == ], anew record type ‘Label not specified’ will appear, then click on the label not specified
record type and rename as Plot and Carbon data for NFI as separate record. The step by step

instruction is illustrated in Figure 25 for creating plot record. The procedure is repeated for
carbon data.

Survey Designer : editing survey "bhutal

Spatial Reference Systems
Survey | Codelists | Specieslist | Sampling pointdata | Schema

Survey details Define the Spatial Reference Systems that will be used in the survey

Name: [bhutan Inserted items:

Project name (en) [Bhutan NFT 2. SRS s auto-selected in new windovw. If not available follow step 3.

Description (en): First national inventory of Bhutan

Select an item from the list on the left or click on the Add button to create a new one.

/] Form versions ‘ @ Spatial Reference Systems ‘ N, vnits
A ‘
1. (\.llick here to add SRS Predefined SRSs:
(+

EPSG:104105 Apply

‘ EPSG:104106 Spatial Reference Systems

| Define the Spatial Reference Systems that will be used in the survey

| Define the Spatial Reference Systems that will be used in the survey

EPSG:104107 —

Inserted items: 1d: [EPSG:4326
EPSG:104108 Label (en) [ePsGaszs
Description EPSGIWorld Geodelic System 1984
EPSG:104261 4. Highlight the = " Hotouslconvonencf shaiston. Uesd oy lte. g
selected SRS to [
Select an item from the lst on the left or cick on the Add button to create a new one. i oles
EPSG:104304 display reference yqy knour 208.257223563, AUTHORITY[EPSG™ 7030, &
system. Text AUTHORITY['EPSG","6326°])
PRIMEM["Greenwich", 0.0,

SRS AUTHORITY'EPSG", 89017
S 3. Click on look down button and select EPSG:4326 from the R ot 2oy
| v | agaf list Fredefined SRS o AXIS["Geodetic latitude”, NORTH]
| v [ Ad AUTHORITY['EPSG","4326)

- e y >
¢ -] i
5. Click Apply to save changes
Apply Apply :

Figure 25: Adding new records



4.6 Entity and attributes

Entity is name of table or forms, while attributes is information within the entity. For example,
tree is an entity while tree location, height, diameter, conditions, etc. are attributes of the entity
called tree.

4.6.1 Entities

When adding an Entity, the user can choose among three types of enity: Single (grouping),
multiple (form layout) or multiple (table layout). Single (grouping) entity is used to record an
item (variable) that will appear only once (with a relationship 1:1 with its parent Entity e.g date
of enumeration). Multiple (Form or Table layout) entity are used when the relationship is 1: N
meaning that there will be more instances of that entity are related to the parent entity, e.g re-
lationship between plot and trees, tree and tree species. In general, entities appear as file name
while attributes appear as column heading. However, when entities are added as single (group-
ing), they do not necessarily constitute a file name.

4.6.2 Attributes

Attributes are always added in relation to an Entity and it defines the way in which the data is
recorded. Attribute types are the following type.

Boolean : check/un-check (e.g yes/no)

Code : coded attributes (see code lists)

Coordinate : allows to enter geographical coordinates

Date : entered in dd/mm/yyyy format

File : allows to upload a file (e.g. photos, notes, etc.)

Number : numeric value (integer or real)

Range : allows to define a numerical range

Taxon : allows to add a record from a previously added species list
Text : allows to add free text

Time : entered in hh:mm format
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4.7 Parameters used for adding entity or attributes

There are many parameters in Collect, to be checked, entered while adding entity or attribute to
arecord or entity in the process of designing the survey forms. The list of these parameters from

Collect User Manual 2014 are provided in Table 2.

Table 2: Description of parameters of entity and attribute

Parameters

Descriptions

Name

Type

Multiple
Min count
Max count
Required

Required when

Relevant when

Hidden when not
relevant

Is key
Code list
-strict
Calculated

Maximum size MB
Allowed extension
Species list
Highest rank

Auto-complete
group

Show row number
in tables

Show count in
record summary
list

Units of
measurement

Is default

Unit

Decimal digits

Attribute’s or Entity’s name in lower case. Should be quite short and simple as
functions within the survey use this name.

For Boolean (Y/N/Blank or Y/Blank); for Number (numerical type: integer /
real); for Text (text box style: short= one row / memo= text box)

Allows multiple entries for this attribute
Fixes minimum number of entries allowed
Fixes maximum number of entries allowed

If checked, the record can be saved only if a valid value is entered for this
attribute

Expression that specifies when the attribute is required (when “Required” is not
checked)

Function that determines under what conditions the field is applicable

If checked, the field will be hidden in the data entry form when the condition is
not verified

If checked, this attribute serves as a unique identifier
Select a code list already created or create one
If checked, once code list is defined, no additional code options can be added

If checked, the input field won’t be editable and the value will be generated
at runtime according to the specified Default Value

Defines max allowed size for file upload
Defines allowed extension types for file upload
Select a species list

Defines highest rank in species taxonomy (family, genus, species, subspecies,
variety)

(Only for text attributes) if specified, text auto complete will retrieve
entries from the list of previously digitized values

If checked, it allows to show row number in tables

If checked, it allows to Show count in record summary list

Only for numerical attributes

Specifies which unit of measure is default
Select from the list of unit of measurement
Control number of decimal digits that will be displayed



Parameters Descriptions

Labels and
descriptions

Single instance
List heading
Field number
Description
Versioning

Introduced in
version

Removed since
version

Layout
Column
Column span

Width
Label width
Default value

Constant value
Expression
Apply when
Checks

Type

Severity

Message
Apply when
Expression

Label if single instance
Label if multiple instances
Additional labeling field
Free text description

Allows to keep track of the survey version in which a specific Entity/Attribute
has been added to the schema.

Allows to keep track of the survey version in which a specific
Entity/Attribute has been removed from the schema.

Determines the position of the node (entity/attribute) in the field form layout.
Determines the number of columns that the node (entity/attribute) should
span across *** (click ‘i’ button to view an example)

Sets the width of the column ((blank=default)

Sets the width of the label ((blank=default)

Used to determine how to handle empty values when a record is submitted
from data entry phase to data cleansing phase

Value that will replace empty field

Expression that will calculate the value to replace empty field

Sets the condition for when the replacement should occur

Used to automatically flag errors during field data collection (using

Collect Mobile) or during data entry. Using checks greatly minimizes data entry
mistakes and facilitates data cleansing

Comparison - checks the value entered against a value or range of values
Custom - freely customizable check with an expression

Distance - (only for coordinate attributes) checks that the coordinate entered is
within previously specified limits

Pattern - (only for text attributes) checks that the text is entered according to a
predefined format

Uniqueness - checks that the entered values is unique (not repeated) within

a specified group of values

Error - blocks the data entry user from submitting the record to data cleansing
Warning - assigns a warning flag to the record but does not prevent submission
to data cleansing

Message to be displayed to flag error/warning
Allows to specify when the check is applicable
Expression that defines the logic of the check
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Designing forms/ adding entity or
attributes

5.1 Designing Cluster Plot Form

From the National Forest Inventory Manual, we have Cluster Plot Form as illustrated in Figure
26 which is used as reference point for names of the columns (attributes) in the cluster form and
the type of information to be recorded (attribute type). This form is used as guiding document
for adding attributes for cluster plot. All information to be recorded constitute an independent
attribute (which are recorded in column in database) and attributes are added as any one of the
10 attribute types described in 4.6.2 above. Please note that additional attributes are also add-
ed in Collect in this design. The Table 3 show the name and type of attributes to be added for
Cluster Plot Form. Individual attributes are added one by one and there is no shortcut to add
multiple attributes at the same time. The step wise approach for adding different attribute types
are illustrated in the following pages and these illustrations can be used for adding same type of
attribute , e.g Date, Time, Text, Number, etc. appearing in other inventory forms in the later part
of survey design. The detail approach is described for all attributes for cluster plot form as an
example and this level of details will not be provided for other records and entities.

Forest Resources Management Division

a NATIONALFOREST INVENTORY FIELD FORMS a2
:‘ @ Diepartment of Forests and Park Services  Cluster Plot Form Cluster Plot Form

D

3. Time
4, Weather Sunny I:l Raimy I:I Cloudy D Windy l:l
5. Altitude (m) |:]

. Crew Leader Name

T.Crew 1D | (Region Crew No.seg. Western Crew 1)

8. Gewog | |

9, Dzongkhag

10. CP Deseription

11. Remarks

Figure 26: Cluster Plot Paper Form



Table 3: Name and type of attributes for cluster plot form
Name of Cluster Plot Attributes

SI. No.
1
2

= © 0o N O

12
13
14
15
16
17
18
19

5.1.1

cluster_plot_no

cp_enumeration_date_year
cp_enumeration_date_month
cp_enumeration_date day
cp_enumeration_time_hour
cp_enumeration_time_minute

cp_location_srs
cp_location_x
cp_location_y

expected cp_location_srs
expected_cp_location_x
expected_cp_location_y

expected _cp_location_distance
expected_cp_location_distance_unit_name

enumerated
weather
altitude
altitude_unit_name
crew_leader
crew_id

block

district

region
cp_accessible
cp_description
cp_remarks

Adding Coded Attribute

Attribute Type
Code/Text
Date

Time

Coordinate

Coordinate

Number
Text

Code
Code
Number
Text

Code
Code
Code/Text
Code/Text
Code/Text
Code

Text

Text

If we refer Table 3, there are nine attributes with attribute type ‘code’. All these attributes can be
added to cluster plot form by same method. Some illustrations are described in this Section to
add Coded attributes.
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5.1.1.1 Cluster plot no

Right click on the Cluster Plot Form (record type), a drop-down window will open and click
on Add attribute, another drop-down window will open, then click on Code (can also be added
as text attribute, (if we are to type CP no. in the field), a field will open on the side of the exist-
ing window. Type the name of the coded attribute as ‘cluster_plot_no (all lower case without
spacing, select ‘Key’, as the cluster plot number is the key identity to distinguish one cluster
from another, and then select relevant code list from the drop-down button. In this case, select
sampling_design which we have added earlier while adding code list. The label for the attribute
appear automatically. Click Save to save attribute. The illustration is described in Figure 27. This
may be repeated for all types of coded attributes.

Note: Tick key in the field as all information are related to cluster plot No.

Survey | Codelists | Species list
Sampling Unit: [cluster

Definitions.

View mode: Entry Form

Cluster Plot Form

2. Click on Add
attribute

Right click on a node to add attributes
B @

§ Backtolist

| Addiab

LRight click = acony >

-l Boolean 3. Click on Code

Sampling point data ~ Schema

2 Form version:

Tab

3l (en) |Cluster Plot Form

@® Coordinate

@ Date
7 File
W Number
Range
@ Taxen
Bl Text
[ Save  Unsaved changes
Q Time |
= o ——a—

Code attribute

General

Name
Is key?:
Code list

Strict:

reptile_evidence

‘ reptile_species ;

sampling_design o I—
sampling_design v | &

|7 6. Select Code list name

Code attribute

General [

Name @ F 4. Type attribute name

dluster_plol_no

Label (en) [Cluster Piot No

Tooltp text (en) J
5. Select key

7. Check relevant fields here

Dependent nodes

© Other labels:
© Versioning
© Layout

© Collect Earth
@ ¥iap Optone 8. Variable under this option can
© Default Value be added based on our need.
© Checks (Validation Rules):

Referenced Key Attribute:

Figure 27: Adding Cluster plot no. as Code Attribute

5.1.2 Adding Date Attribute

Example for adding Date attribute is illustrated here with reference to cluster plot form.
5.1.2.1 Cluster Plot Enumeration date

Right click on the Cluster Plot Form, a drop-down window will appear, click on Add attribute,

select Date, type the attribute name as cp_enumeration_date , check other boxes as may be
needed and Save the attribute as illustrated in Figure 28.



Survey | Codelists | Specieslist | Sampling pointdata | Schema
Sampling Unit: [cluster 7 Form version: v & T
Definitions Tab General
View mod .
b F S 4 Genaral Name: @ [p_enumeration_date 4. Type attribute name
LU Ccieteo AN Fomy 3 (en): Cluster Plot Form J
=1y [ | Addtab Label (en) [Cp Enumeration Date
1. Right click =] Addentty » Toolip text (en).
Cluster Plot Form @ Add attribute M| @ Boolean
@ code
® Coordinate 5 i Iskey? @ ]
i . Click on Date
2. Click on Add @ Date Relevant @ awways retevant O Only when expression is verified
attribute B e
- Calcutated: ) O
) Number
Qualifier: Show in record summary list
[Right click on a nade to add attributes Range o a visc@ [
it
— o Multiple: a
o Text Required. @ amays required O Not required O Only when expression is verified,
« Back tolist [ save Unsaved changes
© | Tme © Dependent nodes
I— ) 2 .
- 5. Check relevant fields here and
Other labels: Click Save on the bottom of the
Versioning page
Layout
Collect Earth
Map Options

Default Value

Checks (Validation Rules):

© 00 00000

Referenced Key Attribute

Figure 28: Adding Cluster Plot Enumeration Date as Date attribute

5.1.3 Adding Time Attribute

Example for adding Time attribute is illustrated here with reference to Cluster Plot Form.

5.1.3.1 Cluster plot enumeration time

Right click on the Cluster Plot Form, a drop-down window will appear, click on Add attribute,
select Time and type the time attribute name as cp_enumeration_time and click Save to save
the attribute as illustrated in Figure 29. This procedure is same for all time attributes created in

Collect.

Survey | Codelists | Specieslist | Sampling pointdata = Schema
Sampling Unit: |cluster ) Form version:
Definitions Tab
: : M General
=[] Cluster Plot Form 31 (en):
s ] Addtab

1. Right click Sy ©

Cluster Plot @l Addatiribute » | (7] Boolean
Form © Code
N ® Coordinate
2. Click on Add
. @ Date
attribute == |
) File
) Number
Right click on a node to add attributes Range
@ & @ Taxon

{ Back tolist

3. Click on Time
—Calculated:

W Text 7 Qualifier: @
Time
1 |

Date attribute

General
N
Name: @ [ Icp_enumeration_ume J/ 4. Type attribute name
Label (en) |Cp Enumeration Time
Tooltip text (en) ’
Is key? U [:]
Relevant

@ Always relevant O Only when expression is verified
[

90— O
O
O

O Always required @ Not required O Only when expression is verified

Show in record summary list o D
Multiple:

Required

© Dependent nodes

© Other labels:
© Versioning
© Layout

© Collect Earth

Figure 29: Adding Time Attribute
27
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5.1.4 Adding Coordinate Attribute
Example for adding Coordinate attribute is illustrated here with reference to Cluster Plot Form.
5.1.4.1 Cluster Plot Location

To add coordinate attribute to Cluster Plot Form, right click on the Cluster Plot Form. A drop-
down window will open, click on Add attribute, another drop-down window will open, click on
Coordinate (as Plot location is coordinate attribute), a field will open on the side of the existing
window. Type the name of the attribute as ¢p_location and click Save to save the attribute as
illustrated in Figure 30. All Coordinate attributes are added by same method.

Su Code lists S s list Sampli t dat Sch - . .
EAEETTN T SMETIGPOREEE | Sehama 4. Type attribute name as cp_cp location and click

Sampling Unit: iclusler 4 Form version: v [ Save to save aﬁribnte
Definitions Tab -t
View mode: Entry Form v General e moce [E canial— ‘
r— ; ] =
2l (en) | '
=) Addtab { [Ciuster Plot Forn| g : iz —
=s @k «
1. Right click =] Addentity » fuer

Cluster Plot Form (= =" = o
Code g 5 o 0
i i e e 8 O o
2. Click on Add miromcmmei] - - ‘
i oordinate [ B e
attribute [@ Date s e )
) i bl won o0
File -
Plat Q D
1 Number =
Right click on a node to add afiributes i Range (]
4]
CIC] ’ Taxon =
& Text ©
| € Backto fist =] save 5
| ® Time
=1 °
(+]

Figure 30: Adding Coordinate attribute CP Location
5.1.4.2 Adding Coordinate attribute with calculated expression

Right click on the Cluster Plot Form (record type), drop-down window will open and click on
Add attribute, another drop-down window will open, click on Coordinate, a field will open
on the side of the existing window. Type the name of the attributes as expected_cp_location.
Then check the calculated option box and click on blue (+) button in front of the Calculated
Value Expression option (@ Caloulated Value Expressions ) highlighted in RED. Click on green + [ ©
] button, a pop-up window will open, insert the expression as idm:samplingPointCoordinate(-
cluster_plot_no) and click Apply to save expression and Save to save attribute as illustrated in
Figure 31. (idm:samplingPointCoordinate(cluster_plot_no expression is locating the predefined
cluster plot coordinate added in Section 4.4 earlier)



Surve) y Code lists Species list Sampling point data Schema
Sampling Unit: [cluster o Form version: v
Definitions Tab Coordinate attribute
View mode: _Entry Form 3 General General
= Addtab
= [Expecisace Locaten
1. Right click =] Addentity »
[ P (= e T T |
Code o
. )
2. Click on Add 3. Click on 5. Check calculated
" Coordinite © Aiypf relen Iy when e
attribute @ Date
- nclug
5 Number Quatifier. @ [ Showin record summary tist
Right click on a node to add attributes s Range © Depsndentnodes
8 o T
S ® | 7En © Other labels:
o | Text Constant value Expression Apply when
€ Back to list o [ save u| © Versioning
Time
=2 B © layout i
7. Click on green o defavi value
© Collect Earth it
= ution Gonstant value:
© Map Options
5 e
6. Click on calculated +  Calculated Value Expressions | (-
value expression 3
SEe T © Checks (Validation Rules): | 8. Type the function here
highlighted in red | e
© Referenced Key Attribute [[| oo o ‘

9. Click apply to save expression and click Save to
save attribute

Figure 31: Adding Coordinate Attribute Expected CP location

5.1.5 Adding Number Attribute

Example for adding Number attribute is illustrated here with reference to Cluster Plot Form.

5.1.5.1 Expected CP location distance

Right click on the Cluster Plot Form (record type), drop-down window will open and click on
Add attribute, another drop-down window will open, click on Number, a field will open on the
side of the existing window. Type the attribute name as expected_cp_location_distance. Check
the Calculated option box, click on blue (+) in front of Units of measurement option, click
green + [ © | button, a pop-up window will open, check the Default box and select meters as
Unit, then go to Calculated Value Expression highlighted in RED. Click green + [ ¢ ] button,
a pop-up window will open, insert the expression as idm:distance(cp_location,expected_cp_lo-
cation) and click Apply to save expression and Save to save attribute as illustrated in Figure 32.
All attributes having unit may be added as discussed here.
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Survey | Codelists | Species st = Sampling pointdata = Schema |

Sampling Unit: [cluster  Formversion: v| G |Humbecottibin
Definitions Tab General
S T o Goneral Name: @ [ [expected_cp_location_distance F 4. Type attribute name
= [ Cluster Plot Form 3 (en) Cluster Plot Form Label (en) [Distance from expected Cluster Plot location
Plol =] Addtab
e Tooltip text (en):
1. Right click 5| Addenty v
Cluster Plot Form| ) Addatribute » [y Boolean
® o 1s key?: @ [ ]
. - i Type Integer ® Real
2. Click on Add attribute ©  Coordinate i 5. Check calculated
. Relevant nt O Only when expression is verifiec
0 Dele 3 Click on Number | " o L W s e
] F“e‘g Calculated: @ Indlude in dataexport. (1] Show in enry form ‘
= o 8. Check default, choose
i i o ST s Quaiier: @ O Showinrecord summary ist @ [ A i N
ight click on a node to add attributes Range appropriate unit and click
a e @ Taxon © Dependent nodes 6. Click on unit of measurement Apply to save
s Text -
 Backtolist [ Save Unsave © unisor . %
@ Time Units of measurement
T SN, 0 Other labels: s defauit?  Unit Decimal digits
Is defauilt? I
© Versioning . B
= 7. Click on green + ot T
Layout
9. Click on Calculated val i : beton (-
. Click on Calculated value expression | ¢ coject Eath Decimal digits
= Calculated Value Expressions + Calculated Value Express Aoply | Gancel

e
Constant value Expression Apply when © Checks (Validation Rules):

© Referenced Key Attribute

10. Click on green +

button Atribute default value =

Gonstant value: ————

idm: distance(cp._location, expected_cp_location) | fx

11. Type the Calculated Value Expression,
click Apply to save and finally click Save to
‘ fx save attribute

Expression

Apply when

| Apply. Cancel |

Figure 32: Adding Number attribute expected CP location distance

5.1.6 Adding Boolean Attribute
Example for adding Boolean attribute is illustrated here with reference to cluster plot form.
5.1.6.1 Cluster Plot Enumeration (Yes/No)

Right click on the Cluster Plot Form (record type), drop-down window will open and click on
Add attribute, another drop-down window will open, click on Boolean, a field will open on
the side of the existing window. Type the name of the attribute as enumerated. Go to Default
value, Click on green + [“ ] button, a pop-up window will open, insert the type expression as
‘true()’and click Apply to save expression and Save to save attribute as illustrated in Figure 33.
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Figure 33: Adding a Boolean attribute Cluster plot enumerated
5.1.7 Some examples of adding Code attributes
Example for adding Code attribute is illustrated here with reference to Cluster Plot Form.

5.1.7.1 Weather on date of data collection

Right click on the Cluster Plot Form (record type), drop-down window will open and click on
Add attribute, another drop-down window will open, click on Code, a field will open on the
side of the existing window. Type the attribute name as weather and select code for weather.
Alternatively, click *“ to add code from the code list added earlier, select the code for weather
and click apply. Click Save to save attribute as illustrated in Figure 34.
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Figure 34: Adding weather as coded attribute
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5.1.7.2 Crew leader as a coded attribute

Right click on the Cluster Plot Form (record type), drop-down window will open and click on
Add attribute, another drop-down window will open, click on Code, a field will open on the
side of the existing window. Type the attribute name crew_leader, select the code for crew leader
and check rest of the boxes as required. Click Save to save attribute as illustrated in Figure 35.
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1. Right cli‘ck Cluster Plot Form

View mode: Entry For General
= i .

) C’L =] Add Eab Code attribute
i General
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1S Qualifier [C]  show inrecord summary list @ [
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@ O Time Required Ahways required ® Not required O Only when expression is verified

Figure 35: Adding crew leader as coded attribute

5.1.7.3 District as coded attribute

Sometimes, the code list added in Section 4.2 may not address all your requirement. Therefore,
you need to add new code to the sample. For this purpose, you can either go back to Section 4.2
to add a code or directly create a new code. For adding new code, we use the example of coding
the district. Right click on the Cluster Plot Form (record type), drop-down window will open
and click on Add attribute, another drop-down window will open, click on Code, a field will
open on the side of the existing window. Type the attribute name district. Go to the code list
and click on radio button (), a new window will pop up. In the new window click on green +
[© ] button, another window will pop up, type the name of coded attribute as ‘district’ (in this
example). Then, click on another green + [ © ] button, a new window will pop up. Type the code
and label name, for example bumthang - Bumthang. Click Apply to save the code. Repeat this
step until you complete adding codes for all twenty dzongkhags or all your code option. Finally.
Click Save to save attribute as illustrated in Figure 36.
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Figure 36: Adding district as coded attribute

5.1.7.4 Region as coded attribute

Sometimes, we need to provide calculated expression for coded attributes. For instance, twenty
Dzongkhags are divided into regions or climatic zones. In such cases, we need to provide calcu-
lated expression to identify which Dzongkhag falls under particular region or climatic zone. For
such purposes, we can insert a validation rule such that when we enter information for district
attribute and the region gets automatically updated or if a wrong region name is manually en-
tered, then the information will appears as an error. This can be done by checking Calculated
option box and inserting and expression. The Table 4 shows the expression to be inserted while
designing the survey form so that we need not have to enter the information for region attribute
while collecting the data in the field. The attribute is added normally by right clicking on the
Cluster Plot Form (record type), clicking Add attribute, selecting Code and typing the name
of attribute (region). Now check the Calculated option box and click on blue (+) button in front
of the Calculated Value Expression option highlighted in RED. Click on green + [ ¢ ] button,
a pop-up window will open, insert the expression as tabulated in Table 4 and follow the illustra-
tion in Figure 37. Click Apply to save expression and Save to save attribute.

The Constant value here in the table means the value applied to predefined condition and its
auto updated when a condition is fulfilled. In the example, NW is applied to districts of Ch-
hukha, Gasa, Haa, Paro, Punakha, Samtse, Thimphu and Wangduephodrang, EC is applied to
districts of Bumthang, Lhuntse, Mongar, Pemagatshel, Trashiyangtse, Trashigang, Trongsa and
Zhemgang while Dagana, Samdrupjongkhar, Sarpang and Tsirang are grouped into S.
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Table 4: Expression for region

Constant value m Apply when

NW district = ‘Chhukha’
(North western) or district = ‘Gasa’
or district = ‘Haa’
or district = ‘Paro’
or district = ‘Punakha’
or district = ‘Samtse’
or district = ‘“Thimphu’
or district = ‘Wangduephodrang’
EC district = ‘Bumthang’
East Central) or district = ‘Lhuntse’
or district = ‘Mongar’
or district = ‘Pemagatshel’
or district = “Trashigang’
or district = “Trashiyangtse’
or district = “Trongsa’
or district = ‘Zhemgang’
S district = ‘Dagana’
(South) or district = ‘Samdrupjongkhar’
or district = ‘Sarpang’
or district = “Tsirang’

?eﬁnitions 1. Right click Tab T
View mode: | Entry FOrm. Cluster PIbt Form — General o 4. Type attribute name
Label (en): Label (en) [Region
Sl | Addteb =R —
@ . 2. Click on Add

~ | Add entit
@cp | Add entty att’ribute
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© Layout - - o
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Right click on a node to add attributes el  Text © Map Options ‘
: I
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or district = ‘Gasa
o disirict ="Haa'
o district = "Paro’

4 © Checks (Validation Rules):

7. Click on calculated value Expression

© Referenced Key Attribute T Gancel

e

9. Type the expressions here district = ‘name of a district’ in North West region (NW)
and click Apply to save expression. Repeat step 8 and 9 for East central (EC) and
Southern (S). Click

Figure 37: Adding region as coded attribute with calculated expression

Note: For all other coded attributes such as forest type, crew id, block, cluster plot accessibility,
the same steps as described above.



5.1.8 Examples of adding Number attribute

Example for adding Number attribute is illustrated with the help of Number attributes in Cluster
Plot Form.

5.1.8.1 Altitude as number attribute

Right click on the Cluster Plot Form (record type), drop-down window will open and click on
Add attribute, another drop-down window will open, click on Number, a field will open on the
side of the existing window. Type the attribute name as altitude. Go to Units of measurement,
click green + [ ] button, a pop-up window will open, check default box and select meters as
unit. Click Apply to save unit and Save to save attribute as illustrated in Figure 38.

Survey | Codelists | Specieslist | Sampling pointdata = Schema ‘
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Right click on a node to add attributes

8 8
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‘
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s - © Layout 5
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© Mapop Decimal digits
© Default Val

© Checks (Validation Rules):

© Referenced Key Aftribute.

Figure 38: Adding altitude as Number attribute

5.1.8.2 Number of accessible subplots

Right click on the Cluster Plot Form (record type), drop-down window will open and click on
Add attribute, another drop-down window will open, click on Number a field will open on the
side of the existing window. Type the attribute name accessible_plots, check calculated option
box and go to Calculated Value Expression option highlighted in RED. Click “ button, a pop-
up window will open, insert the expression as tabulated in Table 5 and as illustrated in Figure 39.
Click Apply to save expression and Save to save attribute.

Table 5: Calculated expression for number of accessible plots
Constant value Expression Apply when
0 I[dm:blank(plot)
count(plot[accessible = ‘yes’])
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Figure 39: Adding number of accessible plots as Number attribute

5.1.9 Adding Text Attribute

Example of adding text attribute is illustrated with the text attributes added to Cluster Plot Form

5.1.9.1 Cluster Plot Description

Right click on the Cluster Plot Form (record type), drop-down window will open and click on
Add attribute, another drop-down window will open, click on Text, a field will open on the side
of the existing window. Type the attribute name cp_description, select the text type as memo,
then check multiple text box, enter minimum and maximum number of memos to be filled and

finally click Save to save attribute as illustrated in Figure 40.
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Figure 40: Adding Text Attribute (Cluster Plot Description)

Note: cluster plot remarks, which is a text attribute can be added as following the same steps.

Path: fclusterl




5.2 Preview of the Cluster Plot Form

The attributes table and/form can be previewed at any point of time while designing the form
or adding the attributes. This can be done by clicking on the Preview ( | Preview |~ ) option lo-
cated on bottom right of the Survey designer. A new window will pop up with which contains
records. Click | preview |~ | button to display the table as illustrated in Figure 41.

Survey Designer : editing survey "bhutan”

Survey = Codelists | Spedesiist | Sampling point daia | Schema Survey language: | English s m s
Survey details
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Praject name (en) |El‘|u1an NFI

Flest national Inventory of Bhutan

I Form versions .a. Spatial Reference Systems ,\: Units

Preview

“ Cluster Plotform | plot | carbon data | } 2. These are the records created earlier

Cl Mot No
p Enumeration Date ! ! e

Cp Enumeration Time ! ! __‘g

Cp Location
SRS Lat Lon

GPS Y
1.Click on preview
GPs X

Expected Cp Location 1 save Preview =
SRS Lat Lon —
GPSY Expected Cp Location Distance m

GPS X Erumerated l}d
Weather fi=]
Expected Cp Location Distance m
Enumerated M

Weather i)

Altitude m

| Crew Leader =

Altitude: " E
. 3. Attribute fields
Crew Leader =
Crew Id i)
Blodk i

District iz
Region i)
B}\@ilﬂ& =

Figure 41: Preview of cluster plot form attributes and forms
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Designing the forms for data to be
collected from PLOT

6.1 Adding a record Type

Second record type we have is the PLOT. All field data are collected in from plots and each plot
is therefore, related to two or more features. To add record type, right click anywhere below the
existing record, Cluster Plot Form. © s« | will appear on the screen. Click on = "= ' an-
other window will open, type the record name as Plot as demonstrated earlier in Section 4.5.3
and illustration in Figure 26.

6.2 Adding the plot as entity

Since, all data for tree, sapling, herbs, shrubs, regeneration, animals, etc. are collected from plot,
therefore the plot has 1: N relation and plot has to be added as entity and not attribute. To add an
entity, right click on Plot tab, a drop-down window will appear, click on Add entity and select
Multiple (1:N) (Form layout). A table to fill details of entity will appear on right. Type the entity
name as ‘plot} and check multiple option, type ‘0’ in minimum count and ‘3’ in maximum. Click
Save to save entity as illustrated in figure 42.
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sez Plat Eorm el tid |P|o| Name: @ Typﬁ'ﬂﬁ'lﬁlme of the entity as plot
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-
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& Remove
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Versioning

o|o|(e) (e §

Layout

Figure 42: Adding plot entity

Note: in Multiple fields: minimum count is filled as zero and maximum count as 3. This is done
so as to enable us to include inaccessible plots and 3 to ensure that LNE plots are recorded as
separate plot.



6.3 Adding attribute under entity

Attributes can be added to entity by same procedure as we did for while adding attributes for
Cluster Plot Form record earlier in the Section 5.1. Some illustrations are repeated here for ref-
erence.

6.3.1 Adding Plot type as code attribute

Right click on the plot entity, click on Add attribute and select Code. A table to fill details of at-
tribute will appear on right. Type the attribute name as ‘plot_type), check Key box , select Code
list as plot_type, click Save to save attribute as illustrated in Figure 43.
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iew mode: Entry Form v General
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= [ Plot 1. Right click Plot Entity Code attribute 4 Typeattribute name as plot ype Path: /clus
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& Taxon
& w Dependent nodes
mel  Text
: Labels and Toolti
{ Back to list @ Time 2
Label (en): |Plot Type
H Save Unsaved changes

Figure 43: lllustration of adding code attribute plot type

Note: All coded attributes are added in same procedure
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6.3.2 Adding Plot Enumeration Date as Date attribute

Right click on the Plot entity, a drop-down window will appear, click on Add attribute, select
Date, type the attribute name cp_enumeration_date, check rest of the boxes as required. Click

Save to save attribute as illustrated in Figure 44.
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Figure 44: Adding plot enumeration date as date attribute

6.3.3

Adding Plot Enumeration Time as Time attribute

Right click on the Plot entity, a drop-down window will appear, click on Add attribute, select
Time, a field will open on the side of the existing window. Type the attribute name cp_enumer-
ation_time and check rest of the boxes as required. Click Save to save attribute as illustrated in

Figure 45.
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Figure 45: Adding plot enumeration time as time attribute




6.3.4 Adding Plot Accessibility Code attribute

Right click on the Plot entity, a drop-down window will appear, click on Add attribute, select
Code, a field will open on the side of the existing window. Type the attribute name plot_ac-
cessible, select the code for accessibility (yes/no) and check rest of the boxes as required. Click
Save to save changes as illustrated in Figure 46. This can also be added as Boolean attribute as

illustrated in Section 5.1.6.
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Figure 46: Adding plot accessibility as code attribute

6.4 Adding sub-record to Plot Entity

All the data such as information on trees, herbs, regeneration, shrubs, mammals, reptiles, bird,
etc. are collected from individual plots. These data sets constitute sub-records under plot entity.
Therefore, they are added as sub-record and the information related to these record are either as
an entity or attribute depending on nature of information to be collected. The following consti-

tute sub-record under plot

i Reference Point Form
ii.  Regeneration
iii.  Plot Description Form

iv.  Trees

v.  Sapling
vi.  Shrub
vii. Herb
viii. Mammal
ix. Bird

Xx.  Reptile

xi.  Coarse Woody Debris
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6.4.1 lllustration of creating sub-record

To add the sub-record, right click on Plot Entity, click on Add tab and type the name of the
sub-record, viz. Reference Point Form. Click Save to save changes as illustrated in Figure 47.
This procedure is repeated for rest of the sub-records mentioned in Section 6.4 and preview of
the sub-records is shown in Figure 48.
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View mode: Entry Form v
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[ [Addtab | 5 click on Add tab
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Tab
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Figure 47: lllustration of adding sub-record to entity
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Figure 48: Preview for sub-records

6.5 Adding entity or attributes to sub-records

It is always important to have pre-designed paper form to aid in designing the forms. This helps
designer in creating an appropriate attribute name and attribute type as discussed earlier in
Section 5.1.



6.5.1 Reference Point Form

The predesigned paper form for reference point is illustrated in Figure 49. This helps in deciding

whether we need to create an entity or attribute as well as the type of entity or attribute to be
added.

NATIONAL FOREST INVENTORY FIELD FORM F1/12
@ Department of Forests and Park Services Reference Point Form

Forest Resources Management Division

LePNe € FDD DD

Elbow D North D East D

:l Distance to Plot L‘cmrc:.
l:l Distanee to Plot Centre:
l:l Distance to Plot Centre:

2, For Plet:

Dm Azimuth from the plat:
I:Im Azimuth from the plot:
I:]m Azimuth from the plat

3. Prominent Structure |:

4. Prominent Structure 2:

1l

5. Promment Sructure 3;
6. Description-1

7. Deseription-2

Figure 49: Paper form for reference point

6.5.1.1 Adding entity to sub-record

Adding entity to sub-record is another very important step in designing the survey form. The
attributes are then added to an entity. The example for adding entity is done here with Reference
Point Form as illustrated in Figure 50. To add an entity, right click on Reference Point Form
record, click on Add entity, select multiple table layout, type the name of entity as prominent
structure, select multiple option, fill minimum and maximum count. The entities created for
all sub-records following same method and preview of entities created under each sub record is
shown in Figure 51.
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| Prominent structure

@ Aways relevant O Only when expression is verified

Multiple:

= ‘ Min count: |4 fI Max count: ls fl. ]
| S

Show row number in
tables

Show count in record
summary list:

Auto generate minimum items: [} ] 5. Check multiple entity box

and enter min. and max. count

Enumerate: Dﬂ}

O

Figure 50: Adding entity to sub-record
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Definitions |

View mode: | Entry Form i = (o) Shrub
@ [ Cluster Plot Form #- =] shrub
e [l FJOt [Rell shrub_generic_remarks
= plat 1
o = [L| Herb
# plot_type _—
[F plot_enumeration_date ;i l—-] bier
® plot_enumeration_time el herb_generic_remarks
fx no_data = [ Mammal
® accessible =] mammal
= [ Reference Point Form @8]l mammal_generic_remarks

& :] prominent_structure [:] |_' Bird

El- [L_| Regeneration

FRpp— #- [ bird
#- 77| regeneration =]

- )
8[| regeneration_generic_remarks ol bird_generic_remarks

[ [ Plot Description Form = [ Reptile
- [ Trees B ] reptile
- [ tree B8]l reptile_generic_remarks
8]l tree_generic_remarks B~ [ cwb
=[] Sapling Cjcwd
®- [57] sapling

mell cwd_generic_remarks

B8] sapling_generic_remarks

Figure 51: Preview of entities added to all sub-records

6.5.1.2 Adding attribute for sub-record Reference Point Form

Adding attributes can be done as we did for Cluster Plot Form attributes. It is desirable to have
overview of the information to be collected. Table 6 provides the list of name and type of attri-
butes to be added to Reference Point Form under entity called Prominent Structure. We don’t
need to create attribute called cluster plot no. and plot type as they are linked in hierarchical
structure of the survey.

Table 6: Name of the attributes created under reference point form

m Attribute Name Attribute Type

1 cluster_cluster_plot_no Text

2 plot_plot_type Code

& prominent_structure_position Number
4 prominent_structure_name Text

5 prominent_structure_distance Number
6 prominent_structure_distance _unit_name Text

7 prominent_structure_azimuth Number
8 prominent_structure_azimuth_unit_name Text

9 prominent_structure_description Text

10 prominent_structure_description_2 Text



6.5.1.2.1 Preview of the attribute of reference point

The attributes of the Reference Point Form (Table 6) is added to prominent structure entity
following the procedure described earlier of adding Text and Number attributes. The preview
off this attributes is displayed in Figure 52.

=[] Reference Point Form
= ] prominent_structure
Rell prominent_structure_name
123 prominent_structure_distance
3] prominent_structure_azimuth
®8ll prominent_structure_description
@8l prominent_structure_description_2

Figure 52: Preview of attributes added to entity prominent structure

6.5.1.2.2 Preview reference point form

The reference point attribute fields can be previewed by following the steps described in Section
5.2. Click the preview option, a preview with records is generated. Select plot from the heading
of preview and click on green + [ © ] below plot, all sub-records created under plot entity will be
displayed. Now click on reference point form to view the table for reference point data collec-

tion. The preview of the form is displayed in Figure 53.

[Reference Point Form ] Regeneration I Plot Description FormT Trees I Sapling I Shrub I Herb T Mammal ]' Bird T Reptile I CWD ]

Prominent Structure Azimuth
Name Distance (m) (deg) Description Description 2

1

Add oy

Figure 53: Preview of Reference point form
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6.5.2 Regeneration form

Add regeneration form as sub-record following the steps illustrated in figure 47 (Section 6.4.1)
under the plot entity, if not created earlier. Then add an entity called regeneration following the
steps illustrated in Figure 50 (Section 6.5.1.1). Change maximum count to 1000 after checking
the multiple entry box. The Figure 54 shows the paper form for regeneration and Table 7 shows
the name and type of attributes to added to regeneration entity.

July'12 NATIONAL FOREST INVENTORY FIELD FORM
2. Regeneration Form
(Within r<3.57 m)

tepno. P [ T T 1]
2. PlotName:  Elbow | | North | |

(Tick the appropriate)
soate [ |/ | [/[ ] 4. Time

Regeneration(trees less than 5cm dbh)
(within r < 12.62 m)

No. of No. of Un-
Scientific name Local Name Established Established No. of Recruits Remarks

Figure 54: Regeneration Form

Table 7: List of attributes of Regeneration Form

m Attribute Name Attribute Type

1 cluster_cluster_plot_no Text

2 plot_plot_type Code

3 _regeneration_position Number

4 regeneration_enumeration_date_year Date
regeneration_enumeration_date_month
regeneration_enumeration_date_day

) regeneration_enumeration_time_hour Time
regeneration_enumeration_time_minute

6 regeneration_location_srs Coordinate
regeneration_location_x
regeneration_location_y

7 regeneration_species_code Number

8 regeneration_species_scientific_name Taxon

9 regeneration_species_vernacular_name Text

10 regeneration_species_language _code Text

1" regeneration_species_language_variety Text

12 established_regeneration Number

13 unestablished_regeneration Number

14 recruits Number

15 regeneration_remarks Text



6.5.2.1 Preview of the attributes added to entity regeneration

The attributes of the regeneration entity (Table 7) is added following the procedure described
earlier for adding Text, Code, Date, Time, Coordinate and Number Attribute, while addition

of Taxon attribute type is described later. The preview of attributes created under regeneration
entity is shown in Figure 55.

- [L.] Regeneration
B[] regeneration

[ regeneration_enumeration_date
® regeneration_enumeration_time
@ regeneration_location
. regeneration_species
12] established_regeneration
18] unestablished_regeneration
3] recruits
[Rell regeneration_remarks

R8]| regeneration_generic_remarks

Figure 55: Attributes added to regemeration entity

6.5.2.2 Adding attribute Taxon to entity regeneration

Since attribute called Taxon is not added in any of the earlier form, it is illustrated here as
demonstration for regeneration and other forms like tree, sapling, herb, shrub, etc. To add the
Taxon attribute, right click on the regeneration attribute, click on Add attribute, then click on
Taxon, type the Taxon attribute name as regeneration_species, select the relevant species list
(trees in this case) and click Save to save attribute as illustrated in Figure 56.

Taxon attribute
B Regeneration | 1. Right Click on regeneration entity | Gerieral
o] - Name: @ [lregeneraﬂon}pec:es } 4. Typethe attribui
=-{ (=] regeneration 2. Click on Add attribute - Typethe aftrilmde
T =4 Add entity hiviber in [— abel (en) [Species name
E Tooltip text (en):
® regene 23]  Add attribute » | &) Boolean
(® regene ®» Move ©®@ cCode A O
bubiicat ® Coordinate Species list [iees <] L 5. Select the Species list called ‘trees’
uplicate
= Date Highest rank: ~
@ | Remove @ | Fie Allow unlisted: Show family: [ Include unique vernacular name: (T
~| | Label (en)imm | Number Relevant: ® Aways relevant O Only when expression Is verified
s
Tooltip tex{ @8 | Range Catoutated: @ o
a Qualiier: @ [0 showin record summary list: @ [
B8l | Text Required O Aways required @ Not required O Only when expression is verified
3. Click on Taxon )
@ Time © Dependent nodes

Qualifiers

© Other labels:
© Versioning

© Layout 6. Click Save to save attribute

Figure 56: lllustration of creating Taxon attribute
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6.5.2.3 Preview of regeneration form

The reference point attribute fields can be previewed by following the steps described in Section
5.2 and 6.5.1.2.2. The preview of the form is displayed in Figure 57.

Preview %
{ Cluster Plot Form ] Plot I Carbon data 1 IZ\
ot | -] & ©
Plot Name O Elbow O NorthO East
3.  Date v P i
4. Time
Accessible yes o Yes
Reference Point Form I Regeneration I Plot Description Form I Trees I Sapling ] Shrub I Herb I Mammal ]’ Bird I Reptile I CwD
Regeneration
Location Species
SRS GPS Y GPS X Code Sdientific name Vemacular name Language
Date Time
EPSG:4326
i) & 2
(=] I I>]
Add iy
Remarks

Figure 57: Preview of Regeneration Form

6.5.3 Plot Description form

The plot description form is little different compare to rest of the forms and amount of the in-
formation collected as part of plot description is very huge (See Annexure I for plot description
paper form). The information to be collected as part of plot description are

i Topographic positions
ii.  Aspect

iii.  Slope

iv.  Stand Description

V. Forest Resources

vi.  Forest Disturbance
vii.  Forest health

viii. Duff, Litter and fuel bed
ix. Soil

X.  Water bodies; and,

xi.  Site value

All of these features except topographic position and aspect, while others are grouped as sin-
gle (grouping) entity, which allows grouping attributes together. The topographic position and
aspect are added as coded attribute, while Slope, Stand Description, Forest Resources, Forest
Health, Duff, Litter and Fuel bed, Soil, Water bodies and Site value are first added as entity and
attributes are added to these entities as detailed out in Table 8.



Table 8: Name and type of attribute directly added to plot description record

SI. No. | Entity/Attribute Name Entity/Attribute Type

1 cluster_cluster_plot_no Text

2 plot_enumeartion date

3 Plot enumeration time

4 plot_location_srs
plot_location_x Coordinate
plot_location_y

5 expected_plot_location_srs
expected_plot_location_x Coordinate
expected plot_location_y

6 expected_plot_location_distance Number

7 expected_plot_location_distance_unit_name Text

8 topographic_position Code

9 aspect Code
Slope 1:1 entity

10 slope_slope_up Number

1" slope_slope_up_unit_name Text

12 slope_slope_down Number

13 slope_slope _down_unit_name Text
Stand description 1:1 entity

14 stand_description_stand_height Number

15 stand_description_stand_height_unit_name Text

16 stand_description_canopy_closure Number

17 stand_description_canopy_closure_unit_name Text

18 stand_description_land_ownership Code

19 stand_description_land_ownership_note Code

20 stand_description_land_cover Code

21 stand_description_vegetation_composition Code

22 stand_description_forest_type Code

23 stand_description_forest_stand_structure Code

24 stand_description_main_understorey_type Code

25 stand_description_understorey_percent Number
Forest resources 1:1 entity

26 forest_resources_bamboo_presence Code

27 forest_resources_bamboo_scientific_name Text

28 forest_resources_bamboo_cover_ percent Number

29 forest_resources_bamboo_regeneration Code

30 forest_resources_cane_cover Code

31 forest_resources_cane_dbh Number

32 forest_resources_daphne_cover Code
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Sl. No. | Entity/Attribute Name | Entity/Attribute Type

59 forest_resources_snag Code

34 forest_resources_fallen_tree Code
Forest Diturbance 1:1 entity

35 forest_disturbance_forest fire_extent Code

36 forest_disturbance_fire_type Code

37 forest_disturbance _grazing_evidence Code

38 forest_disturbance_grazing_incidence Code

39 forest_disturbance_timber_extraction Code

40 forest_disturbance_mining Code

41 forest_disturbance_transmission_lines Code

42 forest_disturbance _garbage Code
Forest Health 1:1 entity

43 forest_health_pest and_disease evidence Code

44 forest_health_mistle_toe Code

45 forest_health_dieback_fir Code

46 forest_health_bark_beetle Code

47 forest_health_forest health_others Code
Duff Litter Fuelbed 1:1 entity

48 duff_litter_fuelbed_litter_depth_value Number

49 duff_litter_fuelbed_litter_depth_value_unit_name Text

50 duff_litter_fuelbed humus_depth_value Number

51 duff_litter_fuelbed_humus_depth_value unit name Text

52 duff_litter_fuelbed fuelbed depth_value Number

53 duff_litter_fuelbed_fuelbed_depth_value _unit_name Text

54 duff_litter_fuelbed_litter_cover_percent Number

55 duff_litter_fuelbed_litter_cover_percent_unit_name Text
Soil 1:1 entity

56 duff_litter_fuelbed_bare_soil_cover_percent Number

57 duff_litter_fuelbed_bare_soil_cover_percent_unit_name Text

58 soil_stoniness Code

59 soil_soil_drainage Code

60 soil_top_soil_moisture Code

61 soil_top_soil_colour Code

62 soil_top_soil_colour_chart Code

63 soil_top_soil_texture Code

64 soil_soil_sample_collected Code

65 soil_evidence_gully Code

66 soil_evidence_erosion Code




Sl. No. | Entity/Attribute Name Entity/Attribute Type

Water Bodies 1:1 entity

67 water_bodies_stream_river Code

68 water_bodies_wetland_marshy_area Code

69 water_bodies_lake Code

70 water_bodies_glacier Code

71 water_bodies_pond Code
Site Value 1:1 entity

72 site_natural_trail_facility Code

73 site_scenic Code

74 site_visitor_evidence Code

75 site_site_value Code

76 site_site_name Code

77 site_site_remarks Text

6.5.3.1 Adding single (grouping) entity under plot description

To add single (grouping) entity to plot description, right click on the plot description record,
a drop-down window will open, click on Add entity, and select Single (1:1) (attributes single
grouping). Type the name of entity and click Save on the bottom of the page to save the entity.
The steps for creating Single (1:1) (attributes single grouping) entity with slope is illustrated in
Figure 58. The same procedure is followed for rest of the attributes groups (entity) and preview
of same is shown in Figure 59.

1. Right click on plot description record

: u l Ac;d tap 2- Click on Add entity

® plot. 3. Select single (1:1) (attribute grouping)

o (T ey ) ————

Single (1:1) (attributes groupin&)

fx exp(
@ topq ™ Add attribute ety |
G Multiple (1:N) (F - General 2. Tyje i ety aime
aspl e Name: 0
| ] Muttiple (1:N) (T (= d‘j
Label (en): iSlope

| _] Virtual (calculatg Tooltip text (en)

B

Relevant: ® Always relevant OOHW when expression is verified

Multiple: O

Required O Always required ® Not required O Only when expression is verified
Show row number in D

tables:

Show count in record O

summary list

Figure 58: Adding single (1:1) attribute grouping entity with slope
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[ Plot DESCI’IDTI.On Form 57 slope
(® plot_location () slope_up
fx expected_plot_location @1 slope_down
fx expected plot_location_distance ™ stand_description
- o topographic_position ™ forest_resources
o aspect (™ forest_disturbance
B[] slope [*] forest_health
; .8 slope_up ™ duff_litter_fuelbed
™ sail
-[123] slope_down i
| | water_bodies
[™] site_value

Figure 59: Preview of single (1:1) attributes created for grouped attributes

6.5.3.2 Preview of Plot Description Form

The plot description attribute fields can be previewed by following the steps described in Section
5.2 and 6.5.1.2.2. For detail step wise illustration refer Figure 60.

[ 3. Select plotjecoxd
e | |

. . L G
2.Preview window pops =, ..
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s “ & 6. Click on plot description form 5. Sub records of plot entity
IRight cick on a riode o add affibutes 1. Click on preview e 2 Accesivie yes [
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= o] o — =
P e e[| s e [ o | S 10. Forest health and attributes
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7. Stand description and attributes o i .
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s " O - Heawy Fire Q b - Moderata Fire O ¢ - Light Fire O d - No Fire e SUR——
[ropS— @ O'a - Underground© b - Surface O c - Crown d - Not Sure e Not &
o vty et
Land Cover - o
P— o N a
ot T s o =
G i o RS —.) | | . i b 5
Main Understorey Type () 2 - Moss O b - Gr HerbsO d - Bamboo O e - ShrubsO £ - Others T "
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5,80t O - Yer, Raligiou O ¢ - None avident
O ¢ Yes, Reigious O d - None O & - Donit Know
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Figure 60: Preview of Plot Description Form



6.5.4 Tree form

Add Tree form as sub-record following the steps illustrated in Figure 47 under plot entity un-
der Section 6.4.1. Add an entity called tree following the steps illustrated in Figure 50 (Section
6.5.1.1). The Figure 61 shows the paper form for Tree and Table 9 shows the name and type of

attribute created under tree entity.

Juy'12 NATIONAL FOREST INVENTORY FIELD FORMS

5. TREE FORM
Plot Identification

. CisterPotho. [C PP '

2Plt Name Bbow | | Mot | East |
(Tick the appropriate)
3. Date / ! 4 Time | hrs
Tree Form(>10cm DBH)
(withint < 12.62 m)
‘ Condiionof ree Cor .

St | Loa | Dsame | R Bok | Crom | Campy Baf T Coe | Cop |Cop| O | 3 ot O et im:egr::m s

rane | Nane | fomPot |Azmiide PO b | tim) (Posion| L | Deag [essm] | | W | | 1L | cene e m nferentc
SN tetem) | es) N no| o LI

PN ey [pycy [Feey) ey

Figure 61: Tree Paper Form

Table 9: Name and type of tree attributes

m Attribute Name Attribute Type

cluster_cluster_plot no

plot_plot_type
_tree_position

A W N =

tree_enumeration_date_year

tree_enumeration_date_month

tree_enumeration_date_day
5 tree_enumeration_time_hour

tree_enumeration_time_minute

6 tree_location_srs
tree_location_x
tree_location_y

7 tree_plot_location_distance
tree_species_code
tree_species_scientific_name

10 tree_species_vernacular_name

Text
Code
Number
Date

Time

Coordinate

Number
Number
Taxon
Text
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m Attribute Name Attribute Type

1" tree_species_language code Text

12 tree_species_language variety Text

13 tree_species_extra Text

14 tree_distance Number
15 tree_azimuth Number
16 tree_dbh Number
17 tree_total_height Number
18 tree_bole_height Number
19 tree_crown_height Number
20 tree_canopy_position Code

21 tree_condition Code
22 tree_bark_thickness Number
23 core_taken Code
24 total_rings_core1 Number
25 total_innerrings_core1 Number
26 length_core1 Number
27 core1_10years Number
28 core1_10years_unit_name Text

29 core1_b5years Number
30 core1_5years_unit_name Text

31 total_rings_core2 Number
32 total_innerrings_core2 Number
88 length_core2 Number
34 core2_10years Number
35 core2_10years_unit_name Text

36 core2_5years Number
37 core2_5years_unit_name Text

38 tree_remarks Text

6.5.4.1 Preview of the attributes added to entity regeneration

The attributes of the tree entity (Table 9) are created following the procedure described earlier
for adding Text, Code, Date, Time, Coordinate, Taxon and Number Attribute. The preview of
attributes created under tree entity is shown in Figure 62.



Definitions

View mode: |Entry Form
[L.] Regeneration
[L| Plot Description Form
B[] Trees
2-[F] tree
' [E tree_enumeration_date

@ tree_enumeration_time

@ tree_location

fx tree_plot_location_distance

& tree_species

‘[\8ll tree_species_extra
- [18] free_distance

-3 tree_azimuth

(1) tree_dbh

(3] tree_total_height

(33 tree_bole_height

(1) tree_crown_height

Q tree_canopy_position

o tree_condition

(3@ tree_bark_thickness

-8 tree_bark_thickness
- [«] core_taken
-~ [33] total_rings_core1
1) total_innerrings_core1
-] length_core1
(3] core1_10years
- [i8) core1_byears
-3 total_rings_core?2
- [33) total_innerrings_core2
e () length_core2
- [13] core2_10years
- [ core2_5years
-[RE]l tree_remarks
[A8]| tree_generic_remarks

Figure 62: Preview of attributes added to tree entity

6.5.4.2 Preview of the tree form attribute fields

The tree form attribute fields can be previewed by following the steps described in Section 5.2.
6.5.1.2.2 and illustration in 6.5.3.2. The preview of the form is displayed in Figure 63.

Preview

(Cioster piot rorn JRERS Coroen 5

ot -] & ©

Plot Name. O Elbow O North O East

3 Date I =

a4 Time

Accessible yes & Yes

[_Reterence Point Form | Regeneration | piot Description Form [ Tessiun]_ Seeice | shrwb | Hes | Mammal | mira | Resiie | cwo |

Trees

Location Species
SRS GPS Y GPsS X Code ‘Scientific name Vemacular name Language
Date Time
i > v a EPSG:4326
(T T iC|
Trees
Langusge Diatect Distance from Condition
Spedies details plot centre Azimuth Deg DBH Height Bole Height Crown Height Canopy Position Tree
=]
[=F il I =]
Trees
Re
10 vears. syrs
Condition of  Bark
Canopy Position Tree Thickness  Core taken Core IN Core 1nn Core 1L (em) (em) Core 28 Core 2nn Core 21
= =) O
=T I I I>]
Add
© Trees
Remarks
10 Years 10yr= syrs
Increment
Core 1L (em) (em) Core 2N Core 2nn Core 21 (em) (em) Remarks
[=T | I>]
Add &5
Remarks

Figure 63: Preview of the tree form and name of the columns
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6.5.5 Sapling form

Add sapling as sub-record following the steps illustrated in Figure 47 (Section 6.4.1) under plot
entity. Then add an entity called Sapling following the steps illustrated in figure 50 (Section
6.5.1.1. Figure 64 shows the paper form for Sapling and Table 10 shows the name and type of
attributes created under entity Sapling.

&

1.CPNO

2. Plot Name

(Tick the appropriate)

3. Date

NATIONAL FOREST INVENTORY FIELD FORMS
Sapling Form
Plot Identification

Sapling(tree species; of DBH more than Scm and less than 10cm)

F6/12

Scientific name Local Name

No. of individuals layer Height(m) Cover percent(%)

Table 10: Name and type of attributes for Sapling

Figure 64: Sapling paper form

m Sapling Attribute Name Attribute Type

AW DN =

= ©O© 00 N O

12
13
14
15
16

cluster_cluster_plot no
plot_plot_type

_sapling_position
sapling_enumeration_date _year
sapling_enumeration_date_month
sapling_enumeration_date_day
sapling_enumeration_time _hour
sapling_enumeration_time_minute
sapling_species_code
sapling_species_scientific_name
sapling_species_vernacular_name
sapling_species_language_code
sapling_species_language_variety
sapling_individuals
sapling_layer_height
sapling_layer_height_unit_name
sapling_cover_percent
sapling_cover_percent_unit_name
sapling_remarks

Text
Code
Number
Date

Time

Number
Taxon
Text
Text

Number
Text
Number
Text
Text



6.5.5.1 Attributes added to entity Sapling

The attributes of the sapling entity (Table 13) are created following the procedure described ear-
lier for adding Text, Code, Date, Time, Coordinate, Taxon and Number Attribute. The preview
of attributes created under sapling entity is shown in Figure 65.

= |_| Sapling
- 7] sapling

- [ sapling_enumeration_date
® sapling_enumeration_time
. sapling_species
[123] sapling_individuals
(121 sapling_layer_height
(31 sapling_cover_percent
[Re]| sapling_remarks

[m8] sapling_generic_remarks v

Figure 65: Attributes added to Sapling entity

6.5.5.2 Preview of the tree form

The attribute fields of sapling entity can be previewed by following the steps described in Section
5.2,6.5.1.2.2 and 6.5.3.2. The preview of the form is displayed in Figure 66.

Preview
([ ctuster pict Fom. ot carbon data |
[ Tlee
Plot Name © Elbow O North O East
3. Date 4G =)
4 Time
Accessible ves @ Ves
[ Reference point Form | Regeneration | Piot Description Form | trees [ Saplina | shub | ven | mammal | s | mepie [ owo
Sapling
Species
Code Scientific name Vermacular name  Language Diatect Number of  Layer Heigh
Date Time Individuals  (m)
/| =)
4] | I*]
Add [+]
Remarks Sapllng
Vernacular name  Language Dialect Number of  Layer Height Cover Percent
Individuals  (m) (%) Remarks
[T | [»]
Add
Remarks

Figure 66: Preview sapling form
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6.5.6 Shrub form

Add shrub as sub-record following the steps illustrated in Figure 47 (Section 6.4.1) under plot
entity. Then add an entity the called Shrub following the steps illustrated in Figure 50 under
Section 6.5.1.1. The Figure 67 shows the paper form for Shrub and Table 11 shows the name and
type of attributes created under entity Shrub.

NATIONAL FOREST INVENTORY FIELD FORMS Fin2
Shrub Form

Department of Forests ans Park Services Plot Identification
(@ | orest Resources Management Division

(Tick the apprapriate)

o [ v 1 wm [ I

Shrubs (Woody plant of less than Sm height)

SN Scientific name Local Name layer Height(m) Cover percent(%)

Figure 67: Shrub Paper Form

Table 11: Name and type of shrub attribute

SL.No | Shrub Attribute Name Attribute Type

1 cluster_cluster_plot_no Text

2 plot_plot_type Code

8 shrub_no Number

4 shrub_enumeration_date_year Date
shrub_enumeration_date_month
shrub_enumeration_date_day

5 shrub_enumeration_time_hour Time
shrub_enumeration_time_minute

6 shrub_species_code Number

7 shrub_species_scientific_name Taxon

8 shrub_species_vernacular_name Text

9 shrub_species_language code Text

10 shrub_species_language_variety Text

11 shrub_layer_height Number

12 shrub_cover_percent Number

13 shrub_remarks Text



6.5.6.1 Attributes added to entity shrub

The attributes of the shrub entity (Table 14) are created following the procedure described ear-
lier for adding Text, Code, Date, Time, Coordinate, Taxon and Number Attribute. The preview
of attributes created under shrub entity is shown in Figure 68.

E- (] Shrub
B || shrub
| A2 shrub_no
- shrub_enumeration_date
| ® shrub_enumeration_time
| - shrub_species
[333] shrub_layer_height
- (i8] shrub_cover_percent
- shrub_remarks

- [Agf] shrub_generic_remarks
Figure 68: Attributes of shrub form

6.5.6.2 Preview of the shrub form

The attribute fields of shrub entity can be previewed by following the steps described in Sec-
tion 5.2, 6.5.1.2.2 and 6.5.3.2. The preview of the form is displayed in Figure 69.

Preview
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[ ctuster piot Form [ Riet ] carbon date |
Plot | -G O
Plot Name O Elbow O North O East
3. Date / / &

4. Time

Accessible yes 3 Yes
Lke'eremennm Form l Reqar\elahur\[l’lul Deseription Furml Trees l Sapling l Stiub I Herb l Mammal I Bird I Reptile I cwo |

Shruby

Spedes
Code Scientific name Vemacular name  Language Dialect
SN Date Time Layer Heigh

[«

Add @

Scientific name Vemacular name  Language Dialect
Layer Height Cover Percent Remarks

=T |

Add Gy

Figure 69: Preview of shrub form
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6.5.7 Herb form

Add Herb sub-record following the steps illustrated in Figure 47 (Section 6.4.1) under plot
entity. Then add an entity called herb following the steps illustrated in Figure 50 under Section
6.5.1.1. The Figure 70 shows the paper form for Herb data collection and Table 12 shows the
name and type of attributes created under entity herb.

NATIONAL FOREST INVENTORY FIELD FORMS

Herb (Dati to be collected only in North and East Plats)
{Witkin =157 plot)

Scicntific mame LoelName || Ne.of individuals layer Helghigm)

Figure 70: Herb Paper Form

Table 12: Name and type of Herb attributes

m Herb Attribute Name Attribute Type

1 cluster_cluster_plot no Text

2 plot_plot_type Code

3 __herb_position Number

4 herb_enumeration_date year Date
herb_enumeration_date_month
herb_enumeration_date day

5 herb_enumeration_time_hour Time
herb_enumeration_time minute

6 herb_species_code Number

7 herb_species_scientific_name Taxon

8 herb_species_vernacular_name Text

9 herb_species language code Text

10 herb_species_language_variety Text

1" herb_individuals Number

12 herb_cover Number

13 herb_layer height Number

14 herb_layer height _unit_name Text

15 herb_remarks Text



6.5.7.1 Attributes added to entity herb

The attributes of the tree entity (Table 15) are created following the procedure described earlier
for adding Text, Code, Date, Time, Coordinate, Taxon and Number Attribute. The preview of
attributes created under tree entity is shown in Figure 71.

[&F herb_enumeration_date
® herb_enumeration_time
& herb_species

-1 herb_individuals
[13] herb_cover
3] herb_layer_height
[8f| herb_remarks

8]l herb_generic_remarks

Figure 71: Attributes added to herb entity

6.5.7.2 Preview of herb form

The attribute fields of herb entity/form can be previewed by following the steps described in
Section 5.2, 6.5.1.2.2 and 6.5.3.2. The preview of the form is displayed in Figure 72.

Preview

x
Cluster Plot Form [[L bt | Carbon data | [«

prot & o

Plot Name QO Etow O North Q) East

3. Date L @

4 Time

Accassible fres

3 Yes
T A T I T T e TR

Herbs

Date Time Individuals  Cover Perce:

1 | [»]
Add )
Remarks

Figure 72: Preview of Herb form
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6.5.8 Mammal form

Add Mammal sub-record following the steps illustrated in Figure 47 (Section 6.4.1) under plot
entity. Then add an entity the called mammal following the steps illustrated in Figure 50 under
Section 6.5.1.1. The Figure 73 shows the paper form for Mammal and Table 13 shows the names
of the attributes created under entity mammal.

Juy 12 NATIONAL FOREST INVENTORY FIELD FORMS
11 WILDLIFE_MAMMAL FORM
Plct Identification
{CuerPie C P ||
2t leme Bhov | ot | Eat
(Tick the approprate)
3.Date [IEENEN eTme | 11 s
MAMMAL FORM( in all three East Plot)
{wihnr <25m around pof centre)
sl
Spedies Widie No Wildlife Evidk type Code
Marmdl LecalName m;ﬂ;ﬂryﬂm\[;emf CendeTickte appopicte) | [Browp e Eff:."”(E"H 1 Direct Sighting ME!
Cerlin Dot Ul Feral_ct<um 2 Sound ME2
3:Dung/Pellets/Scats ME3
! 4 Skeleton/Cadaver ME4
2 5 Homs/Antlers ME5
6! Footprints MEB
3 7/ Tracks/path ME7
8 Burrows/Den ME8
9 Browsing ME9
10 Debarking ME10
11 Fraying MET1
12 Digging ME12
13 Not relevant ME13

Figure 73: Paper form for mammal

Table 13: Name and type of attributes of mammal form

m Mammal Attribute Name Attribute type

1 cluster_cluster_plot_no Text

2 plot_plot_type Code

3 _mammal_position Number

4 mammal_enumeration_date_year Date
mammal_enumeration_date_month
mammal_enumeration_date_day

) mammal_enumeration_time_hour Time
mammal_enumeration_time_minute

6 mammal_species_code Number

7 mammal_species_scientific_name Taxon

8 mammal_species_vernacular_name Text

9 mammal_species_language code Text

10 mammal_species_language_variety Text

1" mammal_identity Code

12 mammal_gender Code

13 mammal_group_size Number

14 mammal_evidence Code

15 mammal_remarks Text



6.5.8.1 Attributes created under mammal entity

The attributes of the mammal entity (Table 16) are added following the procedure described
earlier for adding Text, Code, Date, Time, Coordinate, Taxon and Number Attribute. The pre-
view of attributes created under mammal entity is shown in Figure 74.

= [ Mammal

= ] mammal
[E mammal_enumeration_date
® mammal_enumeration_time
’ mammal_species
@ mammal_identity
@ mammal_gender
#1 mammal_group_size
@ mammal_evidence
m8ll mammal_remarks

B8] mammal_generic_remarks

Figure 74: Preview of attributes added to mammal entity

6.5.8.2 Preview of Mammal form

The attribute fields of Mammal entity /form can be previewed by following the steps described

in Section 5.2, 6.5.1.2.2 and 6.5.3.2. The preview of the form is displayed in Figure 75.

Preview.

[ ctuster prot Form [ Plot Carbon data m
Plot e ©
Plot Name O Etbow O North(O East
3. Date / /] @
4. Time
Accessible ves & Yes
Reference Point Form ] Regeneration ] Plot Description Farm i Trees I Sapling Shub I Herb l Mammal I Bird i Reptile I cwo |
Wildlife Mammal
Spedes
Code Scientific name Vemacular name  Language Dialect
Date Time Species Identity Gender
! @ =]
[=] I I»]
Add
Wildlife Mammal
Remarks.
ir name Language Dialect
Spedes Identity Gender Group Size  Wildlife Evidence Remarks
= = =
[<T I I>]
Add Gy
Remarks

Figure 75: Preview of mammal form
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6.5.9 Bird form

Add Bird sub-record following the steps illustrated in figure 47 (Section 6.4.1) under plot en-
tity. Then add an entity the called bird following the steps illustrated in figure 50 under Section
6.5.1.1. The figure 76 shows the paper form for Bird and table 14 shows the name and type of
attributes created under entity Bird.

Juy'12 NATIONAL FORE ST INVENTORY FIELD FORMS F10/12
11.WILDLIFE_BIRD FORM
Plot Identification

rcusterPotio. [ o [ [T 1]

2Piot Name Elbow North East
(Tick the appropriate)

3. Date 1T | 4 Time [ 171 L ohs
BIRD FORM( in all three East Plot)
(vithin 25 m sround plot crke)

Species
Werbiy(Tick e Eudence(E ter
Bird Locallame appropriste) GenderTick e appropriale) | {Group Size Code)

Cermin Dottt | [Uale [Female NotKnown

sl.
No Wildlife Evidence type Code
1 Direct Sighting BE1

2 Sound BE2
3:Droppings BE3
|4 Eggs BE4
5 Skeleton/Cadaver BES

6 Feathers BE6

7 Footprints BE7

8 Tracks/paths BE8

9 Nests/Burrows BES
10 Not relevant BE10

Figure 76: Bird paper form

Table 14: Name and type of attributes for bird form

m Bird Attribute Name Attribute type

1 cluster_cluster_plot _no Text

2 plot_plot_type Code

3 _bird_position Number

4 bird_enumeration_date_year Date
bird_enumeration_date_month
bird_enumeration_date day

5 bird_enumeration_time_hour Time
bird_enumeration_time_minute

6 bird_species_code Number

7 bird_species_scientific_name Taxon

8 bird_species_vernacular_name Text

9 bird_species_language code Text

10 bird_species_language_variety Text

11 bird_identity Code

12 bird_gender Code

13 bird_group_size Number

14 bird_evidence Code

15 bird_remarks Text



6.5.9.1 Attributes created under bird entity

The attributes of the bird entity (Table 17) are added following the procedure described earlier
for adding Text, Code, Date, Time, Coordinate, Taxon and Number Attribute. The preview of
attributes created under bird entity is shown in Figure 77.

=[] Bird
& =] bird
[F bird_enumeration_date
(® bird_enumeration_time
. bird_species
(9 bird_identity
(® bird_gender
2] bird_group_size
{9 bird_evidence
[re]| bird_remarks
[e]| bird_generic_remarks

Figure 77: Attributes added to bird entity

6.5.9.2 Preview of the bird form

The attribute fields of bird entity/form can be previewed by following the steps described in Sec-
tion 5.2, 6.5.1.2.2 and 6.5.3.2. The preview of the form is displayed in Figure 78.

Preview

| Cluster Plot Form [ Fiot. I Carbon data | Lﬂ
Pt | - o O
Plot Name O Elbow O North O East
3. Date i =]
a. Time
Accossible s 17 Yes
Referance Point Form l Reganeration I Plot Description Form Trees. | Sapling ] Shrub T Herb 1 Mammal Bird Reptile CWD
Birds
Species
Code Scientific name. Vemacularname  Language Dialect
Date Time Species Identity Gender
I ! ;ﬁ-, =]
[=L I [x]
Add
Remarks
Birds

rname  Language

Dialect
Species Identity Gender Group Size Wildlife Evidence Remarks

= = =]

[=I

I [»]

Add
Remarks

Figure 78: Preview of bird form
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6.5.10 Reptile form

Add Reptile as sub-record following the steps illustrated in figure 47 (Section 6.4.1) under plot
entity. Then add an entity called Reptile following the steps illustrated in figure 50 under Section
6.5.1.1. The Figure 79 shows the paper form for Reptile and Table 15 shows the name and type
of attributes created under entity Reptile.

July 12 NATIONAL FOREST INVENTORY FIELD FORMS 1112
11.WILDLIFE_REPTILE FORM
Plot Identification

1 Custer PlotNo. [C 1P| 1 | |

2 Plot Name Bloow | | North East |
(Tick the appropriate)
apate | | (/i T T ] 4Tme | I hrs
REPTILE FORM (in all three East Plot)
(within r <25 m around plot cenire)
Spedies Wikl
Wetity(Tick the Evidence(Enter
Reptle Localllame appmpriate) GendeTickthe appropiate) | Group Size Code) sl
Cerain ; Doubtiu Male iFemale _iNotKnown No Wl|d|lfe Evidence type Code
! 1|Diregt Sighting RE1
: 2|Sounfl RE2
: 3iEggs RE3
4|Skeleton RE4
5|Skin RE5
6| Tracks/paths RE6
7| Nests/Burrows RE7
8|Not relevant RE8

Figure 79: Reptile paper form

Table 15: Name and type of reptile attributes

m Reptile Attribute Name Attribute type

1 cluster_cluster_plot_no Text

2 plot_plot_type Code

3 _reptile_position Number

4 reptile_enumeration_date_year Date
reptile_enumeration_date_month
reptile_enumeration_date_day

) reptile_enumeration_time_hour Time
reptile_enumeration_time_minute

6 reptile_species_code Number

7 reptile_species_code_qualifier Taxon

8 reptile_common_name Text

9 reptile_identity Code

10 reptile_gender Code

1" reptile_group_size Number

12 reptile_evidence Code

13 reptile_remarks Text



6.5.10.1 Attributes created under reptile entity

The attributes of the reptile entity (Table 18) are added following the procedure described ear-
lier for adding Text, Code, Date, Time, Coordinate, Taxon and Number Attribute. The preview
of attributes created under reptile entity is shown in Figure 80.

B[ | Reptile
& =] reptile

[F reptile_enumeration_date
® reptile_enumeration_time
o reptile_species_code
[@e]| reptile_common_name
® reptile_identity
® reptile_gender
(131 reptile_group_size
(® reptile_evidence
[mell reptile_remarks

[@e]| reptile_generic_remarks

Figure 80: Attribtes added to entity reptile

6.5.10.2 Preview of the reptile form

The attribute fields of reptile entity/form can be previewed by following the steps described in
Section 5.2, Section 6.5.1.2.2 and illustration in Section 6.5.3.2. The preview of the form is dis-
played in Figure 81.

Preview x

ot — ]

Plot Name Q Elbow O North ) East
3 Date i/ 7 |

4 Time

Accessible ves 5 Yes

|_Reference Point Form | Regeneration P‘lnlﬂes(nplmnfurm[ Trees [ Sapling [ Shrub ] Herb Mammzll Bird l Reptile cwp

Wildiife Reptiles
Date Time Species Common Nsme  Spacies Tdantity Gender Group Size  Raptile Evidencs Ramarks

- = - -

£l I =]
Add ()

Wildlife Reptiles
Time Species Common Name Species Identity Gender Group Size  Reptile Evidence Remarks
= = = i
[ I ¥
Add
Remarks

Figure 81: Preview of reptile form
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6.5.11 Coarse Woody Debris form

Add CWD sub-record following the steps illustrated in Figure 47 (Section 6.4.1) under plot
entity. Then add an entity called CWD following the steps illustrated in Figure 50 under Section
6.5.1.1. Figure 82 show the paper form for CWD and Table 16 shows the name and type of at-
tributes added to entity CWD.

Department of Forests and Park Services Coarse Woody Debris
Forest Resources Management Division Plot Identification

I | | | | I 2. To Plot North l:l East I:I
3. Date 4. Time Hrs

Coarse Woody Debris (50 m transect between plots)

@ NATIONAL FOREST INVENTORY FIELD FORMS

1. CP No: CP

Dia. ) .
Dia. Large end " Dia. Small end Length CWD Length | | CWD Width
Intersection

(cm) (cm) (cm) intersection (m) (m) (m)

SN Scientific name

S B W D —

Figure 82: CWD paper form

Table 16: Name and type of CWD attributes

SI.No. | CWD Attribute Name Attribute type

1 cluster_cluster_plot no Text

2 plot_plot_type Code

3 _cwd_position Number

4 cwd_enumeration_date year Date
cwd_enumeration_date_month
cwd_enumeration_date_day

5 cwd_enumeration_time _hour Time
cwd_enumeration_time_minute

6 cwd_species_code Number

7 cwd_species_scientific_name Taxon

8 cwd_species_vernacular_name Text

9 cwd_species_language_code Text

10 cwd_species_language_variety Text

" cwd_diameter_large_end Number

12 cwd_diameter_large_end_unit_name Text

13 cwd_diameter_intersection Number

14 cwd_diameter_intersection_unit_name Text



m CWD Attribute Name Attribute type

15 cwd_diameter_small_end Number
16 cwd_diameter_small_end_unit_name Text
17 cwd_length_intersection Number
18 cwd_length_intersection_unit_name Text
19 cwd_length Number
20 cwd_length_unit_name Text
21 cwd_width Number
22 cwd_width_unit_name Text
23 cwd_remarks Text

6.5.11.1 Attributes created under CWD entity

The attributes of the cwd entity (Table 19) are created following the procedure described earli-
er for adding Text, Code, Date, Time, Coordinate, Taxon and Number Attribute. The preview
of attributes created under cwd entity is shown in Figure 83.

=[] CWD
= =] owd

& cwd_enumeration_date
@ cwd_enumeration_time
& cwd_species
(11 cwd_diameter_large_end
(1] cwd_diameter_intersection
(123 cwd_diameter_small_end
(7 cwd_length_intersection
(1) cwd_length
(7] cwd_width
@8]l cwd_remarks

[AEll cwd_generic_remarks

Figure 83: Attributes added to entity CWD
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6.5.11.2 Preview of cwd form

The attribute fields of cwd entity/form can be previewed by following the steps described in Sec-
tion 5.2, 6.5.1.2.2 and 6.5.3.2. The preview of the form is displayed in Figure 84.

Praiew ]

j Cluster Plot Form I-. Plot " Carbon data i |'_‘,
Plot S ]

Flot Name O Elbow O North ) East
3. Date N ! =]
4. Time
Accessible yes 5 Yes
[ Reforence Poin: Form T Regeneration [ Plot Description Form i Trees i Sapling I Shrub T Herb I Mammal I Bird [ Reptile i (= -
WD
Species. Diameter  Diameter
Code Scientific name Vemacular name  Language Dialect Large End i
Date Time fem) (em)
{ S
[<] I I»]
Add G
Remarks
WD
Diameter Diameter Diameter Length
Dialect Large End Intersection  Small End Intersection CWD Length CWD Width
(em) (em) {em) (m) (m) (m) Remarks
| 1 »
Add L+
Remarks

Figure 84: Preview of CWD form



‘Carbon form

The data collection for understory carbon, litter, fine woody debris and soil is a little different
from the data collection forms for other forest information collected using forms designed in
previous steps.

7.1 Creating Carbon Forms

Third record type in the NFI survey is collection of carbon data and record is called Carbon
Data. If Carbon data record is not created under Section 4.5.3, create one following the illustra-
tion (Figure 85) below .Right click anywhere below the existing record, Cluster Plot Form and
Plot Record,a (| adaw=s | will appear on the screen. Clickon 1 aw=e | another window
will open, type the record name as Carbon Data as we did in case of Plot.

Survey Designer : editing survey "bhutan1”

Survey Code lists Species list Sampling point data Schema Survey language: English v m &
Sampling Unit: JElustEI— 2 Form version: v | [z

Definitions T — —
View mode: Entry Form v Dofinitions Tab

B [ Cluster Plot Form View mode: | Entry Form y General

[ Plot
& Pio = & Cluster Plot Form Label (en) lCarbon data
@ ] Plot
Add tab # (| Carbon data

2. Enter label name as Carbon Data
and click Save to save changes

1. Right click anywhere below
Cluster Plot Form, Add tab
will appear and click Add tab

Figure 85: Adding carbon data as another record

1
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7.2 Entities under carbon data
We have five entities for collection of carbon data

i Shrub Sampling

ii.  Herb Sampling

iii.  Soil Sampling

iv.  Litter Sampling

v.  Fine Woody Debris

And these entities are added to Carbon data record following the same procedure described in
previous Sections (e.g adding entity for reference point form).

7.2.1 Adding entity and attributes to shrub sampling

As described in the previous Sections, to add entity, right click on the Carbon Data, then click
on Add entity (- **= ), then select Multiple Table Layout (I Muipie (1:N) (Table layout) ) and type the
name of the entity as shrub_sampling, click Save to save entity. Repeat the procedure for herb
sampling, soil sampling, litter sampling and fine woody debris sampling. The steps are demon-
strated with shrub_sampling in Figure 86. Upon creating the entity, then add attribute to each
entity following the steps described earlier for different attribute type.

Survey Code lists Species list Sampling point data Sc.hema i

Sampling Unit: | cluster 4 Formversion: v
Definitions Tab
View mode: Entry Form v General ——————.
# (] Cluster Plot Form Label (en) i——Camon dsl Entity
& [ Plot 1. Right click on Carbon data el 4. Enter entity name
B _ Name: ) Ethrub_samplir\g
Il [T5edian 2. Click on Add entity Label (en) [Shrub Sampiing
(] Add entity ™| Single (1:1) (attributes grouping) Tooltip text (en)

@ Addatirbute » = yyitiple (1:N) (Form layout)

& Remove .| Multiple (1:N) (Table layout) Relevant ® Always relevant O Only when expresslon Is verlfiad
=] Virtual (calculate MORpE = fx Max count fx

3.Select Multiple table layout Enumerate: (] @
O

Dependent nodes
Other labels:

Versioning

(]
(]
(+]
(+]

Figure 86: Adding shrub sampling as entity

Layout



7.2.1.1 Adding attribute to shrub sampling

Figure 87 shows paper form for shrub sampling and Table 17 shows the name and type of attri-
butes to be added to entity shrub_sampling.

SHRUB SAMPLING

Department of Forests and Park Services

@ NATIONAL FOREST INVENTORY - CARBON FIELD FORM C-F1/5

Forest Resources Management Division

1.CPNo C Pl:ll:l I:I:l

(Mention NFI Cluster Plot number)
2. Dzongkhag

(Mention name of the Dzongkhag under which plot falls)

(Mention name of the Geog under which plot falls)

3. Geog

4. Crew Leader

I
L 1
|

5. Date of collection [:l l:l Ij
L 1
L 1
|

(Mention name of crew leader collecting data)

(Mention date on which data is collected)
6. Weather

(Mention atmospheric condition at the time of data collection)

7. Botanical Name (Mention botanical name of Shrub)

8. Cover percent (Mention percentage of the plot arca covered by the species)

m (Mention predominant height of Shrub in meter)

9. Predominant Height

(Mention total wet weight of Shrub n kilograms)

11. Wet weight of the Shrub S kg (Mention wet weight of the Subsample of Shrub)

>
£
e
5
g
-
a
:
=
:
Z
s
2
g
I
=4
S
z
g
3
-

10. Total wet weight of the Shrub Sample I: kg

12. Percentage of Subsample taken % (Mention the percentage of Shrub Subsampled)

Figure 87: Shrub sampling paper form

Table 17: Name and type of attribute for shrub carbon sampling

m Shrub Carbon Attribute Name Attribute type

1 cluster_cluster_plot no Text
2 Shrub_carbon_sampling_date_year Date
3 Shrub_total_wet_weight Number
4 Shrub_subsample_wet weight Number
5 Shrub_subsample_percent Number
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7.2.1.2 Preview of the attributes and attribute fields of shrub carbon sampling

The attributes of shrub sampling (table 17) are added as Text, Date and Number following the
procedures described earlier. Figure 88 shows the attributes added to shrub_sampling entity
and illustration of preview attribute field of shrub sampling. To preview, follow the illustration
in Section 5.2, 6.5.1.2.2 and 6.5.3.2. The procedure is also described here once again. To preview
the form, click on Preview button on right bottom corner in the scheme window. Then select the
relevant record, Carbon data in this case and click on plus button, table for data collection will
be displayed (Figure 88).

Definitions s Pt Clster Pt Fom | PreiE
. General |

View mode:  Entry Form v Label en) Cluster Pt Form ] Cluster Plot Form | Plot | Carbon data ]2 Ok i caebioi data 1b,
® [ Cluster Plot Form Shiub Sampling

hrub Sampling

[# ] Plot 3. Click on + button, shrub li add 3 —
fields will be displayed hrub ollecti I Shrub I Shrub  Subsai
B (] Carbon data Py Rt B, S Coleon e el et Welgnt  pereent St Wet Wt
- £ shrub_sampling add Q /o i
. Soil sampling
[E shrub_sample_collection_date Add

Add G

) total_shrub_wet_weight 4. Shrub data collection table or form

Litter

) shrub_sub_sample_wet_weigh
- - - - Add (g

3] shrub_subsample_percent Puds
1. Click on the preview tab
) shrub_wet_wt Bsave T Add

Entities of carbon data record

Attributes of shrub sampling

Figure 88: Preview of attributes and attribute field of shrub sampling

7.2.2 Adding attribute to herb sampling

Figure 89 shows the paper form for herb sampling and Table 18 shows the name and type of
attributes to be added to herb_sampling entity, which can be created following the procedure
and illustration in Section 7.2.1.



1.CPNo

2. Dzongkhag

3. Geog

4. Crew Leader

5. Date of collection

6. Weather

7. Botanical Name

8. Cover percent

]
=
2
E
&
]
:
3
=
=
=
3
2
g
=
o
2
§ f
g
g‘
3
2

9. Predominant Height

10. Total wet weight of the Herb Sample

11. Wet weight of the Herb Subsample

12. Percentage of Subsample taken

NATIONAL FOREST INVENTORY - CARBON FIELD FORM

HERB SAMPLING
Department of Forests and Park Services
Forest Resources Management Division

LI I L]
|

C-F2/5

(Mention NFI Cluster Plot nuniber)

(Mention name of the Dzongkhag under which plot falls)
(Mention name of the Geog under which plot falls)

(Mention name of crew leader collecting data)

(Mention date on which data is collected)

(Mention atmospheric condition at the time of data collection)
(Mention botanical name of Herb)

(Mention percentage of the piot area covered by the species)
(Mention predominant height of Herb in meter)

(Mention total wet weight of Herb in kilograms)

(Memtion wet weight of the Subsample of Herb)

(Mention the percentage of Herb Subsampled)

Figure 89: Herb sampling paper form

Table 18: Name and type of attributes for herb carbon sampling

m herb Carbon Attribute Name Attribute type

1 cluster_cluster_plot_no Text
2 herb_carbon_sampling_date year Date
3 herb_total wet weight Number
4 herb_subsample_wet_weight Number
5 herb_subsample percent Number

7.2.2.1 Preview of the attributes of herb carbon sampling

The attributes of herb sampling (Table 18) are added as Text, Date and Number following the
procedures described earlier. Figure 90 shows the attributes added to herb sampling entity and
illustration of preview of attribute fields of herb sampling. To preview, follow the illustration in
any of the Sections 5.2, 6.5.1.2.2, 6.5.3.2 and 7.2.2.1.



Definitions Preview
View mode: Entry Form v ‘ Cluster Plot Form Plot I@B&
(L] Cluster Plot Form Shrub Sampiing
| Plot hid @
l__l Herb Sampling
= [ Carbon data Herb Sampling
3 - Add )
|| shrub_sampling Soil Sampling Herb Herb
: Herb Sample Collection  Total Herb Subsample  Subsample
- (] herb_sampling Add G Date Wet Weight  Wet Weight Percent
- herb_sample_collection_date - / Vi o
Add (]
il :
A (123) total_herb_wet_weight _— add @
(1] herb_subsample_wet_weight Add & I
[333] herb_subsample_percent

Figure 90: Preview of attributes and attribute fields of herb sampling

7.2.3 Adding attribute to soil sampling

The Figure 91 shows the paper form for soil sampling and Table 19 shows the name and type
of attributes to be added to soil sampling entity, which can be created following the procedure
and illustration in Section 7.2.1.

NATIONAL FOREST INVENTORY - CARBON FIELD FORM C-F4/5
@ SOIL SAMPLING
Department of Forests and Park Services
Forest Resources Management Division
1. CP No G ] | | | | [ | | (Mention NFI Cluster Plof number)
2. Dzongkhag I | (Mention name of the Dzongkhag under which piot falis)
3. Geog [ | (Mention name of the Geog under which plot falls)

(Mention name of crew leader collecting data)

4. Crew Leader

5. Date of collection l:' I:l I:[ (Mention date on which data is collected)

6. Weather

| (Mention aimospheric condition at the time of dara collecrion)

Onee soil sample is excavated, divide the soil sample into two: one for Bulk Density (BD) and other for Carbon Content (CC)Analysis. Then record the following;
(Meuasure and mention wet wieght of BD soil sample in kilogram)

7. Wet weight of soil sample for BD

cm (Mention the laver from which soil sample for BD has been excavated)

[l
8. Soil Layer for BD E
9. Wet weight of soil sample for CC |:|Kg (Measure and mention wet wieght of CC soil sample in kilogram)

10. Seil Layer for CC
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cm (Mention the layer from which soil sample for C€C has heen exeavared)

Note: The same form is used for all soil sample collection; for 0-10cm depth, 10-20em depth and 20-30¢m depth soil pit

Figure 91: Paper form for soil sampling



Table 19: Name and type of attribute for soil sampling

m Soil Carbon Attribute Name Attribute type

cluster_cluster_plot no
soil_carbon_sampling_date_year
soil_layer
soil_total wet weight_bulk_density
soil_total_wet_weight_soc

A W W N -

Text
Date
Code
Number
Number

7.2.3.1 Preview of attributes added to soil sampling entity and attribute fields

The attributes of soil sampling (Table 19) are added as Text, Code, Date and Number following
the procedures described earlier. Please note that soil layer has three codes of 0-10 cm, 10-20cm
and 20-30cm depth, which is referred as layer. Figure 92 shows the attributes added to soil sam-

pling entity and attribute fields. To preview, follow the illustration in

any of the Sections 5.2,

6.5.3.2 and 7.2.2.1. Note that clicking green + ( 24 &) allows us to add data row or fields.

Definitions
View mode: Entry Form v
® [ Cluster Plot Form Preview
(L] Plot [ cluster piot Form | piot | carbon data
=] [ Garbon data e
|=F] shrub_sampling O
|=5] herb_sampling I
& 7] soil_sampling 24® [soil sampling
soil_sampling_date Soil Sampling
@ sail_ayer M m:Jﬂm et Soil Total Wet
(2 soil_total_wet wt_b_density| ‘e Soil Sampling Date Soil Layer Bulkdensity Wt Carbon
(#23) soil_total_wet_wt_carbon Add
SR - I i i
Add ) / / u:é E
/ / ez L=
Add g

Figure 92: Attributes and attributes fields of soil sampling

7.2.4 Adding attribute to litter sampling

The Figure 93 shows the paper form for litter sampling and Table 20 shows the name and type
of attributes created under litter entity, which can be created following the procedure and illus-

tration in Section 7.2.1.

7
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NATIONAL FOREST INVENTORY - CARBON FIELD FORM C-F3/5
@ LITTER SAMPLING

Department of Forests and Park Services
Forest Resources Management Division

—
m ~

= 1. CP No C' P | | | | I | | | (Mention NFI Cluster Plot number)

o

n}

=

& 2. Dzongkhag | I (Mention name of the Dzongkhag under which plot falls)

Al

g

% 3. Geog (Mention name of the Geog under which plot falls)

3 4. Crew Leader (Mention name of crew leader collecting data)

=

3

a

= .

=4 5. Date of collection (Mention date on which data is collected)

m

S % ention atmospheric eondition at the time of data collection
2 6. Weather (Mention atmosph ndition at the 1 f data colleetion)
3

a2

2 7. Depth of litter (Mention depth of litter in centimeter)

g 8. Any remarks

g "

=

ﬁ NOTE: The litter is collected from 20cm x 20cm frame and the entire sample is transported to laboratory for analysis.

S
5

Figure 93: Litter sampling paper form

From this form we do not need to collect information on weather, so we don’t have to added
attribute for them. However, we have created additional attributes as mentioned in Table 20 for
litter sampling

Table 20: Name and type of attributes for litter sampling

m litter Carbon Attribute Name Attribute type

1 cluster_cluster_plot_no Text
2 litter_carbon_sampling_date_year Date
5 litter_total_wet weight Number
4 litter_depth Number

7.2.4.1 Preview of attributes and attribute fields of litter entity

The attributes of litter sampling (Table 20) are added as Text, Date and Number attribute fol-
lowing the procedures described earlier. Figure 94 shows the attributes added to litter entity
and attribute fields. To preview, follow the illustration in any of the Sections 5.2, 6.5.3.2 and
7.2.2.1.



Definitions

[ Plot

m--@- -8 M

View mode: Entry Form
[ | Cluster Plot Form

B [ Carbon data
|=] shrub_sampling
[=] herb_sampling
| =] soil_sampling
=] litter

[= litter_collection_date

- [ litter_depth
- (3] litter_wet_wt

Preview

Cluster Plot Form I Plot lm

Shrub Sampling

Add g
Herb Sampling

Add |
Y [ Litter
Soil sampling

Add @ Litter Collection Date

Litter Depth  Litter Wet Wt

Add
Fuds Add “

Add (5 |

7.2.5 Adding attribute to fine woody debris (FWD)

Figure 94: Attribtes and attribute fields of litter sampling

The Figure 95 shows the paper form for fine woody debris sampling and Table 21 shows the
name and type of attributes created under fwd entity, which can be created following the proce-
dure and illustration in Section 7.2.1.

NATIONAL FOREST INVENTORY -CARBON FIELD FORM C-F5/5
FINEWOODY DEBRIS SAMPLING
Department of Forests and Park Services
Forest Resources Management Division
>
S Loeve o ]
(=%
o
% 2. Date 3. Dzongkhag [ | 4 Geog [
g Fine Woody Debris (4 m transect located in outer end of Elbow plot)
g
‘gi o Sl vhe Dia. Largeend | |Dia. Intersection| | Dia. Small end . Lenglh FWD Length FWD Width (m)
€ cm) o) (cin) Lintersection (m) { | (m) |
= 1
1|
& 3
@ 4
] R
B 6
B | —
S I I
9 By e
S I T
2 i}
E 12
3: |3
- RE P ———
£t 3] s

-
1

Figure 95: Paper form for fine woody debris (FWD) sampling
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Table 21: Name and type of attribute for fine woody debris sampling

SI.No. | FWD Attribute Name Attribute type

1 cluster_cluster_plot no Code/Text
2 fwds_species Taxon

3 fwds_diameter_large_end Number

4 fwds_diameter_intersection Number

5 fwds_diameter_small_end Number

6 fwds_intersection_length Number

7 fwds_length Number

8 fwds_width Number

7.2.5.1 Preview of attributes and attribute fields of fine woody debris

The attributes of fine woody debris (fwd) (Table 21) are added as Text, Code, Taxon and Number
following the procedures described earlier. Figure 96 shows the attributes added to fwds entity
and attribute fields. To preview, follow the illustration in any of the Sections 5.2, 6.5.3.2 and
7.2.2.1.

Definitions
View mode: Entry Form v
‘ Plot -
~ (] Preview
= [ Carbon data
&~ [F] shrub_sampling Cluster plot Form | plot | Carbon data
B =] herb_sampling —
#- |7 soil_samplin
s (=] soil_sampling il
[+ ss3
z ‘—J jige Herb Sampling
B[] fwds
o Add
[E fwds_collection_date b
. Soil Sampling
. fwds_species
() fwds_diameter_large_end Add
(1) fwds_diameter_intersection ey
(@) fwds_diameter_small_end Add
(41 fwds_length R
[#) fwds_width add
Fuds
Rais Specles Fds Fuds Fuds
Code Sdientific name Vemacular name  Language Dialect Diameter ~ Diameter  Diameter
Fuxs Collection Date Large End  Intersection Small End  Fwds Length Fuds Width
/o &
Add )

Figure 96: Attribute and attribute fields of fwds



Editing, publishing, cloning and
deleting the survey

8.1 Editing of survey

At any point in time you can edit your survey and publish. This provides freedom to survey
designer to continue from the Section last completed. To edit survey, click on survey designer,
click on list of surveys. Existing surveys will open and select your survey to be edited. As soon
as the survey is highlighted, Edit, Export and Advanced functions will appear above your list
of survey, then click on edit button (this option visible only when a survey is highlighted). Then
you can start editing your survey (Figure 97). If you are editing a published survey, republished
the survey.

Dashboard

. Click on survey designer

2. Click list of survey
% Data Cleansing = List of surveys
i m 3. List of existing surveys is displayed
Map T r— "
Lot Name Title ™
Last Tar.. Unpub.. Publis.. User Group
& Import survey
Biwitan_copy Bhutan NFI 0h/0E2018 T @ Private growp of
W Data Cleansing
Bhutan Bhwstan NF O506/2008 1 | @ Private group of
B Security
bhatan2 05/06/2018 1 | @ Private group of.
[ ow | 5. Click on edit to edit lhn@ Abxport Fadvanced Functons =
surv
HName S Title
Last Modified  Target  Unpublis..  Published  Usor Group
4. Click on a survey to highlight, | oy Bhtan NF) 06/06/2018 170 (¢ v @ Private-group of admin
edit option appears in green box
1 bhatan Bhvutan NI 05/06/2018 134 v v & Frivate group of admin
bhutan2 05062008 110 4 & Privote group of admin
bhitand 0506200 10 v & Default Public Group

Figure 97: Editing an existing survey
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8.2 Publishing a survey

Once the survey designing process is complete, you can publish the survey to enable to user use
the survey for data entry, cleansing and analysis. To publish or edit the survey, click on survey
designer on collect home page and click on list of surveys. Existing surveys will open and select
your survey to be published. As soon as the survey is highlighted, Edit, Export and Advanced
functions will appear above your list of survey. Go to the advanced functions and click on
drop-down button, you will see four options of Publish, Unpublish, Clone and Delete, click on
publish to publish your survey (Figure 98).

m 1. List of existing surveys is displayed

Name Title
-

by By an NF1

b N

bt 3. Click look down button
< andclick on Publish

Namae Tithe

Last Modlif...  Targat  Unpublis...

. " "
bhustan_eopy Bhutan NFl 0606018 171 (; v Confirm pu blish "bhutan
bhuitan Bhutan NFI D3/06/2018 13- (¢ = A
bhutans 2. Click on a survey to highlighe, 08/05/200811 (¢ v

edit option appears in green box

Survey published

vey "bhuta successfully nublishec 4. Confirm to publish the =
SUrvey PUBLISH ] CANCEL

Notified that the survey is published, click OK
to complete

Figure 98: Publishing NFI survey name ‘bhutan’

8.3 Cloning the survey

If you wish to create a copy of existing survey, it can be done by cloning the survey, click on
Survey designer on Collect home page and click on list of surveys. Existing surveys will open
and select your survey to be cloned. As soon as the survey is highlighted, Edit, Export and Ad-
vanced functions will appear above your list of survey. Go to the advanced functions and click
on drop-down button, you will see four options of Publish, Unpublish, Clone and Delete, click
on clone to create copy of survey and rename it as ‘bhutan__copy_1’ as illustrated in Figure 99.



m 1. List of existing surveys is displayed
Name Title
Tar.. Unpub.. Publis.. UserGroup

bhutan_copy Bhutan NFI 06/06/2018 1 (J [#' Private group of]

bhutan Bhutan NFI 05/06/20181 (&2 o o [# Private group of]

bhutan2 05/06/2018 1 L v [# Private group of}

(o]

Name Title Publish :

LastModif... Target  Unpublis.. Published 3. Click on clone to create

unpublish _ “°PY

bhutan_copy Bhutan NFI 06/06/2018 17 (© v |
Delete

bhutan Bhutan NFI 05/06/2018 13 & v v L =

bhutar2. Click on a survey to highlight, | Clonesurvey

edit option appears in green box Original survey name:

Original survey type

New survey name:

bhutan

Unpublished changes®Published

bhutan_copy_1

4. Type the name of the copy survey and click clone

Clone

Cloning survey

6. Copy of survey is created

Last Modifi..

Target  Unpublis...

= COMPLETED

5. Click OK to complete

Published  User Group once done oK

07/06/2018 097 (¢

7 |

07/06/2018 091 (&

v @Pivaegowpoiad

Figure 99: Cloning an existing survey

8.4 Deleting a survey

If you wish to delete an existing survey, click on survey designer on Collect home page and click
on list of surveys. Existing surveys will open and select your survey to be deleted. As soon as
the survey is highlighted, Edit, Export and Advanced functions will appear above your list of
survey. Go to the advanced functions and click on drop-down button, you will see four options
of Publish, Unpublish, Clone and Delete, click on Delete to delete the existing survey as illus-

trated in Figure 100.

t v

m 1. List of existing surveys is displayed
Name Title
Unpub...  Publis... User Group
bhutan_copy Bhutan NFI 06/06/2018 1 (./ [ Private group of]
bhutan Bhutan NFI 05/06/2018 1 (&) v o [#' Private group of.
\bhutanz 05/06/2018 1 L v [ Private group of.
m [ZEdit XExport
Name Title Publish
Last Modif...  Target  Unpublis...  Published
Unpublish
bhutan_copy Bhutan NFI 06/06/2018 17:( L v | Clone
[E————.
Delete
Bhutan NFI 05/06/2018 13« v L —

[ bhutan

bhutand. Click on a survey to highlight,
edit option appears in green box

05/06/2018 11 (& v

[ Private groVof ad...

3. Click on Delete and confirm the deletion and click OK once done

Figure 100: Deleting an existing survey
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‘ Adding validation rules

For all the attributes added to records or entities in the survey, we can insert or add validations
rules to notify person collecting the data or entering the data that the information collected or
entered is an error. This can be done either at the time of adding the attributes (as we did in
case of region) or after completing the survey designing process (should be editing mode). For
the purpose of demonstration, we have used completed survey to add validations rules. Three
examples are described using attributes added to tree entity.

i tree bole height is always less than tree total height
ii. The maximum distance between a tree and plot center is 12.62 m.
iii. Tree should have minimum dbh of 10 cm and maximum of 250 cm

To add the validation rules, select the survey from survey designer, select the survey and click
on edit. In the schema Section we can view records, entities and attribute. Select an attribute to
which we wanted to add validation rules. In this example, we select tree bole height, tree dis-
tance and tree dbh for adding validation rules.

9.1 Adding validation rule for tree bole height

We know that the tree bole height is always less than tree total height. Therefore, we need to in-
sert a condition to notify the person who is collecting data or entering the data into collect that
the information s/he entered is wrong or it is an error. To do that click on bole height attribute
in the tree entity, click on blue (+) in front check validation rules, a table to insert validation
rule will pop up. In this table, click on green (+) button, a new pop-up window will open. In
this pop-up window, in severity option select error, type the error message viz. tree bole height
larger than total tree height (this message will appear as notification to person who is entering
data or who is collecting the data using Collect mobile). Finally click Apply to save validation
rule and Save to save all changes that we made (Figure 101).
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Figure 101: Adding validation rule for tree bole height

9.2 Adding validation rule for tree distance

The distance between plot center and tree location is 12.62 m in NFI. Therefore, trees outside
12.62 m distance are not enumerated as maximum distance between plot center and tree loca-
tion should be 12.62 m. So, add a validation rule to exclude trees to notify the data collector or
person entering data that trees outside 12.62 m distance from plot center should not be enu-
merated. To perform this task, select tree distance from tree entity, click on blue (+) in front of
check validation rules, a table to insert validation rule will pop up. In this table, click on green
(+) button, a new pop-up window will open. In this pop-up window, in severity option select
error, type the error message viz. tree distance should be <= 12.62 m (this message will appear
as notification to person who is entering data or collecting the data using collect mobile). Finally
click Apply to save validation rule and Save to save all changes that we made (Figure 102).
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Figure 102: Adding validation rule to tree distance

9.3 Adding validation rules for diameter

The minimum diameter of a tree to be enumerated is 10 cm and we should not be enumerating
trees less than 10 cm diameter. Accordingly, we add a validation rule to notify the person collect-
ing or entering data that the information s/he entered is valid or an error. To perform this task,
select tree dbh from tree entity, click on blue (+) in front of check validation rules, a table to
insert validation rule will pop up. In this table, click on green (+) button, a new pop-up window
will open. In this pop-up window, in severity option select error, type the error message viz.
tree dbh should be >= 10 cm (this message will appear if the tree dbh entered by the person that
is less than 10 cm). Finally click Apply to save validation rule.

Similarly, sometimes we commit a mistake by typing very large figure in tree diameter which
is very rare in natural conditions (say 250 cm dbh). So, we insert a warning message to data
collector or person entering data to re-check what s/he entered is valid. To perform this task,
click on green (+) button in the table for adding validation rule and in severity option in pop-up
window, select warning, type the warning message viz. diameter very large (this message will
appear as notification to person who is entering or collecting data to verify. Finally click Apply
to save validation rule and Save to save all changes that we made (Figure 103).
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Figure 103: Adding validation rules for tree dbh

Similar validation rules may be added to other attributes. We can export the validation report
and verify while data cleansing.
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‘ Exporting the survey

If you wish to export an existing survey, click on survey designer on Collect home page and
click on list of surveys. Existing surveys will open and select your survey to be exported. As
soon as the survey is highlighted, Edit, Export and Advanced functions will appear above your
list of survey. Click on Export, a new window will pop-up with export type and export mode
parameters. In the export type, select either publish or unpublish survey, (published survey in
this case) and in the export mode do as necessary

i select Collect Desktop (backup) to preserve a copy of survey or if you wish import
into another PC.

ii.  Select Collect Earth if you want to use the survey with collect earth software

iii. ~ Select Collect Mobile for uploading in tablet for data collection

In this case, we have selected Collect Desktop and then click Export button and download the
collect survey (Figure 104).

1. Click Export Option
(=] @ R

Name Title

Last Modified  Target  Unpublis..  Published  User Group

bhutan_copy Bhutan NFI 06/06/2018170  (; v @ Private group of admin

bhutan Bhutan NFI 05/08/2018 134 (- L v @ Private group of admin
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Unpublished chang
@publistied | 2. Check Published and Collect

®@Collect Desktop (baclm Desktop Optl()[ls
OCollect Earth
OCollect Mobilg i
|_EXporting survey
COMPLETED 3. Click download to downlgad the survey

| DOWNLOAD FILE I

Type:

Export mode:

Figure 104: Exporting a survey



@Importing the survey

If we have a Collect survey, such as exported and downloaded in Section 10, you can import into
the Collect platform. To import the survey, click on Survey designer on Collect home page and
click on Import of surveys. A blank window will open on the side. Click on the blank area and
it will prompt you to select a survey to be imported. Choose the survey form your directory con-
taining survey to be imported and click open. Survey name will be displayed on screen, which is
Bhutan_copy_1 in our case, then click import and survey gets imported into your collect system
as illustrated in Figure 105.

1. Click Survey designer

Dashboard
Survey Designer & ’ i | iy
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e " 4 Downloads
i Saiku 2 Cllck import survey Dotttz bhutan.collect bhutan 2018060  {bhutan_copy 1.2
- = = = = il = 71091751.collect  J0180607T094903
Backup/Restore < e .
bhutan_copy_1_20180607T094903.collect] v 4. Select survey to lmport from your
| - I directory containing survey and open
Security ! 5. Survey name is displayed here | Y g Y P
Processing
s Grop COMPLETED
G. Select the user group (EZ3 7. Click import 8. Click OK to complete import
Home / Survey Designer @

Name Title
Last Modifi...  Target Unpublis... Published User Group

bhutan_copy_1 Bhutan NFI 07/06/2018 10:% L v [Z Default Public Group

9. Imported survey appears in survey list

Figure 105: Importing the survey into Collect
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@ Collect dashboard

Collect dashboard provides and simple information on the data collection and workflow
related to the survey of our interest. To view the information on particular survey, click on
dashboard and select the published survey. The dashboard will display activities carried in the
survey by day, month and year (Figure 106).

Figure 106: Collect Dashboard Preview




@Data Management

Data management is the integral part of the Collect. It is the starting point for data entry and
data management. In this Section, data can be entered, edited and managed. The overall work-
flow of the data management is illustrated in Figure 107.

Data Management

Data Collection in Fields

Data collection on Data Collection on Data Collection on
GPS Collect Mobile paper forms

|
S Import/upload in Manual Entry into
LD Wy e i collect Collect

Data cleansing phase I Data Editing and Cleaning

Data Entry
Phasi

Backup Data at Each Phase

Data Analysis phase I Data Export and Analysis

Figure 107: Data Management Work Flow

13.1 NFI Conversion and Data Migration into Collect

The National Forest Inventory data was collected using Trimble Juno Handheld GPS and very
little amount of data was collected in paper forms where use of Juno GPS was not possible for
technical and management issues. The data collected with Juno GPS is not compatible with Col-
lect and cannot be transferred to the Collect directly. Therefore, some form of data conversion
was required to enable us to transfer data downloaded from GPS to collect platform. The data
conversion methods are described below.
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13.1.1 Data Conversion

Data collected using Trimble GPS comes in Trimble Standard Storage format (.ssf) and it is not
readable in Collect or any other software while collect accepts only .csv file or Collect back up
file generated from Collect Mobile. Therefore, entire data collected in Juno GPS is converted
individually into database file (.dbf) which can be opened in MS Office Excel, Access or other
software using Pathfinder Office. Each individual .ssf file under each cluster plot are opened in
Pathfinder Office and exported as sample database files and stored in a separate folder called .dbf
created for each cluster plot under each dzongkhag.

13.1.1.1 Create a output director and folder

Firstly, create an empty folder to store .dbf file and name as nfi_dbf_file, then create a subfolder
in nfi_dbf_file folder and name Dzongkhag name e.g. Gasa_nfi_dbf_file. Then create another
subfolder in each Dzongkhag and name by cluster plot number (e.g CP0001, CP0002,). This is
demonstrated in Figure 108.

nf| d bf f| |e 1. Create a folder called nfi_dbf file

Gasa_nfi_dbf_file

o i 2. Create sub folder and
M on ga r-—nﬁ—d b’f—fI Ie prefix with Dzongkhag name
ufi_dbf_file

Zhemgang_nfi_dbf_file

CP1510
3. Create further sub folder and

C P '] 669 name it by Cluster Plot Number
CcP1827

Figure 108: Creating folders and subfolders to store .dbf file

13.1.1.2 Open GPS pathfinder Office and .ssf file

Open your pathfinder office (Figure 109), go to file on the tool bar and click on open, locate
your data directory and open folder containing data from Juno GPS (cluster plot in this case,
viz. CP1510), which contains several .ssf file, select one of the file and click open as illustrated
in Figure 110.
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13.1.1.3 Data viewing and visualization

To visualize the data, go to view option in pathfinder office tool bar and click on view on the tool
bar and click map as illustrated in Figure 111. This is very important as some of the file can be
empty.

[ GPS Pathfinder Office
- - ick View i thfinder office
Flli Edit Data Utilities Options Wim P —
@ W, (e
o 2 Tv,melgu. Click on Map> .
@ .
Layers > A, N
»
Pan * A )
a i i
o) Auto-pan to Selection 4, ax X t A
i Zoom » »ox 4 'y
i x Y E ) 4 )
&) Scale 4 . .
4 B b
Refresh )
& 4
A,
3. Data is displayed lﬂ \ » /

Figure 111: Data visualization in GPS Pathfinder Office
13.1.1.4 Data export as dbase file

To export the data as dbase file, go to utilities option in pathfinder office tool bar and click on

export. Browse the output directory, select output file type and click OK to export as illustrated
in Figure 112.

& GPS Pathfinder Office (_,1\1. Click on utilities
[File Edit View Data ptmns Window Help

= % Batch Processor..
B — Fopr 0. Click OKto export the data
= Differential Correction... Input Files

& Folder,  C:\..\Zhemgang\CP1510

g pme Click on| Selctedfies "~ Carcel |

e Comb-neExp()rt FREIC R ‘B'&J Help

‘ &® Data Dictionary Editor... .

& Impor.. 3.Browse the output directory
- Qther ¢ | Output Folder N

|D \QAQC_DBF\Pemagalshel_gaqc_dbME xport Biowse.

Choose an Export Setup
L] Sample dBASE Setup
4. Select output file = e
Type of Export: Features - Positions and Attributes
type as dbase file Output Option Create an output folder for each input file
GIS Coordinate System:
Site:

g

System Lat/Long
Zone
Datum: WGS 1984
Coardinate Units:
New ] Delete I Propetties.

Figure 112: Export .sff file as .dbf file



NOTE: Repeat this procedures for all data dzongkhag wise and CP wise as per the folders cre-
ated in Section. Ensure that the .ssf file exported from particular CP is stored as dbase file in
folder named with same CP number in output directory.

13.1.2 Data Migration

The Collect Developer of the FAO has developed a java based data migration tool for Bhutan
NFI (suitable only for current NFI survey design). Verify whether your PC has preinstalled java
application (If not download and install java and install Collect (if not installed previously).

13.1.2.1 Migration tool configuration

Open C drive from my computer, then open opt folder, followed by openforis folder, then copy
migration tool kit folder and paste in openforis folder with collect. Copy a folder containing .dbf
file and paste here along with migration tool kit. However, you can also keep in other location
as desired (Figure 113).

: 7—=t. Open C drive
sy ¥ 08 10) | - This PC » OS (C) » OpenForis
Name This PC > OS(C) |1hispc > os(cy OpenForis &
Name
;2:: Name Name 7 Collect
(W Opertors) l Collect I Collect ‘ collect_migration_toolkit
\/p ORe [ collect_migration_toolkit] NF
N _LJBF
2. Open open foris folder
3. Open foris folder 4. Copy and paste
contains sub folder = migration tool kit 5. Copy and paste folder
collect containing dbf file

Figure 113: Configuration of migration tool and data

13.1.2.2 Define data paths

Open the migration tool kit and open params.properties file in notepad. In this file, you have to
define input data path and output data path. Input data path location of folder containing your
.dbf file and output data path is folder where you want to store the data migrated. In our case,
input data path is C:/OpenForis/NFI_DBF_FILE while output data path is predefined in migra-
tion tool kit, which is C:/OpenForis/collect_migration_toolkitoutput. In the params.properties,
change the data path accordingly for input and output data path. In the same file, change collect.
db.url=jdbc:sqlite:PATH_TO_OUTPUT_COLLECT_SQLITE_DB_FILE to collect.db.url=jdb-
c:sqlite:C:/OpenForis/collect_migration_toolkit/output/collect.db. Save the changes and close the
notepad (params.properties file) (Figure 114).
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b[ This PC > OS(C) > Openforis » collect_migration 1on|"it?1. Open migration tool from the C drive

params - M

et - -
- {ata_path=PATH_TO_FOLDER_CONTAINING_DBF_FILES_GROUPED_IN_FOLDERS_WITH_CLUSTER_PLOT_ID
dependency-jars

data_output_path=PATH_TO_EXISTING_FOLDER_WHERE_THE_COLLECT_BACKUP_FILE_WILL_BE_GENERATED 3. These are the data paths

output
cellect.db.driversorg.sqlite.JDBC

collect.db.url=qdbe: sqlite: PATH_TO_CUTPUT_COLLECT_SQLITE_DB_FILE
cellect.db.username=
Sl iect b, passunrds params - Notepad

bhutan.collect

collect-migrate-bhutan-1.0

Fii
ldata_path=C:/OpenForis/NFI_DBF_FILE
data_output_path=C:/Openforis/cellect_migration_toolkit/output

Eodit Ecpmar i bdal

collect.db.driver=org.sqlite.JDBC

collect.db.url=jdbc:sqlite:C: /OpenForis/collect_migration_toolkit/output/collect.db
collect.db.username=

collect.db.password=

notepad

4. Change input and output data paths , and path for collect.db
file and save

Figure 114: Defining data paths

13.1.2.3 Migrating the data

In the migration tool kit, run the run.bat file by doubling clicking on command line language.
The data will be migrated successfully into your output folder as illustrated in Figure 115.

»[Thw, PC 3 OS(C) > Openforis » collect migration tonim(?l- Open migration tool from the C drive

: 3. CMD starts running

dependency-jars

output

bhutan.collect
collect-migrate-bhutan-1.0

1 params

2. Run run.bat file

4. Dbf files being read, process and
migrated

This PC » OS(C) » OpenForis » collect_migration_toolkit » output

Name Date modified Type Size

| bhutan-data-migrated-2018-06-07T134023.39...
i bhutan-data-migrated-2018-06-07T134024.80...

| collect

| log.out

| metrics

5. Migrated data in output folder

Figure 115: Data migration process



13.2 Importing Data into Collect

If the data is collected using Collect Mobile you directly upload the data to Collect without hav-
ing to go through Section 12.1. Similarly, if the data is collected in paper forms, the data has to
enter manually into the Collect platform

13.2.1 Importing data collected by GPS into Collect

The data migrated in Section 11.2.3 can be imported into Collect. To import the data, go to
Data management in Collect home page. Then select the published survey by clicking on the
published survey option. A new window with several menus, such as New, Validation Report,
Export, Import and Workflow will be displayed. Click on the Import menu, you can import data
as either Collect format or csv/Excel format.

13.2.1.1 Importing data as Collect-data and Collect-back up

Click on the import option in the data management window, select Collect format, a new win-
dow will open and click on the blank area in the new window and select the file to be imported,
the file appears on the window, click on generate import summary. The data import summary
will open in a new window in tabular format. Finally click import option on the data summary
window to complete the data import as illustrated in Figure 116.

ent / Import Backup file

setect st —— Published survey -~
sect 3 urvey st

i 2. Click on publish survey
1. Click on data management 3. Select Bhutan NFT

Home / Data Management

A Validation Report | &Export ~ Limport ~ SWorkflow ~

>4. New window opens up

Cluster Pl...
Errors Warnings Created Modified Step

5. Click on Import

from CSV/Excel

There is no data to display 6. Click on from Collect format
= Tport Summary =
Click to select a Collect Backup (.collect-backup), Collect Data (.collect-data), Collect Earth XML data (zip) file or drop it here. 5 vac e 10. Data lmpol't summary
ew records to be importe
p Maregamerh ] leport Backup Fla
s s
S i E— o [——
8. New window o . . b
opecand clickan: || bhutan_2018-06-04T09_12_49 callect-data o . - -
this blank area i cnie 2 - -
to load the data e - v
9. The data is loaded into collect ‘ i I
3 ]
7SN
10. Click [ 2600 | Simport Sutoidon =
Cluster Plot No. Owner
Created Modified Sp s
CP1450 0 o 25/10/2017 0501 24/05/2018 17:20 CLEANSING @& admin
CP2269 0 0 25/10/2017 0501 24/05/2018 1718 CLEANSING @ admin
12. Imported data 2256 i 0 257020170501 240572018 1746 CLEANSING @ admin
o219 0 0 25/10/2017 0501 24/05/2018 16:59 CLEANSING & admin
P24 " 0 25/10/2017 0501 25/01/2018 15:10 ANALYSIS & admin
ot

Figure 116: Importing the data into collect using collect-backup data

97



13.2.1.2

Importing data as csv/excel file

To import csv/excel file, click on the import in data management window after selecting a sur-
vey Bhutan (name of your published survey) and select import from CSV/Excel. A new window
will open with heading Parameters. In this parameters table, in the Import type Section click
on drop-down button, and three options of Update existing record, Insert New records and Im-
port multiple CSV/Excel file in a single Zip file. (Figure 117).

Parameters

Import type:

Apply to step(y

Update existing records

Update existing records
Insert new records

Import multiple CSV/Excel files in a single ZIP file

Imp
Figure 117:

——

ort options for CSV/Excel file format

Import option for .csv/ excel file

13.2.2 Updating the existing record/importing by single record

If you wish to import individual file or to update the existing record, select update existing re-
cords in import type. By doing so, all existing records will be displayed as illustrated in Figure
118. Select the record you want to update viz. cluster, the file get uploaded, click on Import
button below the loaded file, the import processes and click OK to complete the import. This
approach can also be used for data cleaning purpose. The cleaned individual records can be
updated with this approach.

Parameters

Import type:

Apply 1o step(s)

# Entry # Cleansing ® Analysis

Entity: ¥ O G Cluster [cluster]

v[O & Plot [plot]

OD sird [bird]
on ’

<

2. Existing records are displayed

OD Prominent structure [prominent_structure]

1. Select the import type as update existing records

Import type:

Apply tostepls): % Ana

Iysis
3. Select a record to updated, viz. cluster

e it seect s G5V (o). Wi Ev
i 4. Click on this
| blank area to load
i the file

iy o 21F (i) e or drop e here
e | 7
! cluster.csv

5. Custer csv load

Importing data

(

Remaining minutes: 2

6. Click on Import to import G

7.Data import in progress

e Click to select a CSV (csv), MS Excel (xis, xisx), or ZIP (zip) ile or drop it here.

Importing data

COMPLETED

8. Click OK to complete the import

CANCEL

Figure 118: Updating the existing record or importing by single record
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13.2.3 Importing as new record

If you wish to import individual file as a new record, select insert new records in import type.
It will take you to a new window, click on the blank area as illustrated in Figure 119. Select the
record you want to insert (viz. cluster, the file get uploaded, click on Import button below the
loaded file, the import processes and click OK complete the import.

Parameters

1. Select the import type as insert new‘ records

Parameters

PO YPE | | ncort now records

ta SV (e <, xicx), or 21P (2ip) fla o drop

2. Click on this blank
area to load the file

# Analysic

" 3.File is ready fore/
[import dustercsy | (Importing data

Remaining minutes: 2

4 Chiekimpost  {= ] 5. Import in progress

CANCEL
E A\ Validation Report | LExport~ mport ™ SWorkflow >
Cluster Plo... Owner
o Errors Warnings Created Modified Step
Importing data
O cpaao7 7 0 08/06/2018 1448  08/06/201814:48  ENTRY [ admin
O cpi7aa 7 0 08/06/2018 1448  08/06/2018 14:48 ENTRY & admin COMPLETED
cpir2s 7 0 08/06/2018 1448 08/06/2018 14:48  ENTRY [ admin 6. Click OK to cOmplete
O cPieds 17 0 08/06/2018 1448  08/06/2018 14:48  ENTRY [ admin
OK
] cPiedz 17 0 08/05/2018 1448  08/06/20181448  ENTRY [ admin
\j\cmu 17 0 08/05/2018 1448 08/06/201814:48  ENTRY [ admin

7. Import data in collect

Figure 119: Inserting a new record

13.2.4 Importing as zip file

The CSV data can be imported as a zipped file. To import as zipped folder/single csv file click on
import and select from CSV/Excel. In the import type, select Import multiple CSV/Excel file
in a single Zip file, Click on blank area to load the zip file to be imported as illustrated in Fig-
ure 120. The files gest loaded. Click Import button below the load file and click Ok to complete
import once done.

Parameters
; 1. Select the import type as inser} new records _
Import type: [ Import multiple CSV/Excel files in a single ZIP file ? — Impor‘(mg data

Apply to stepls): [ Entry & Cleansing [ Analysis

Impart type: single ZIP file o

Remaining minutes: 5

File: Click to select a ZIP (.zip) file or drop it here.

2. Click on this blank o T e 5 Tt i jurogress

i area to load the file | import
| collect_csv_data_bhutan_2018-06-04T709_08_04.zip CANCEL
. 5 Importing data
4. Click import {7 COMPLETED

6. Click OK to complete

Figure 120: Importing multiple csv file



13.3 Manual data entry

If the data is collected in paper forms, we need to enter them manually. To add the data manu-
ally, go to data management in Collect home page, select published survey, click on New, select
cluster and manually type the data and click save to save the data entered. All the boxes with
missing information or error are bordered in red automatically. Refer Figure 121 for reference.

Data Entry Cluster CP0001

Home / Data Management
[ Cluster Plot Form ] Plot ] Carbon data I Lab Carbon Shrub I Lab Carbon Herb ] Lab Carbon Forest Floor I Lab Carbon

m A Validation Report i e T

Cluster Plot No 2 Date /los 1/
Errors Warnings q 11 /106 |/}2018 [
3. Time 06 115
There is no dat{ -ocation
SRS EPSG:4326
Data Entry Cluster GPS Y
Giisterpiotam | Piot | Corbon data | Lob Carbon Stvub | Lab Carbon Herb | Lab Carbon Forest Fioor | Lab Car lGPs X
Tuster P
L, ‘Genrritit Distance from expected Cluster Plot location m
2 Date 1| )
3 Time Enumerated ™|
Location Weather sunny & sunny
s esG:4326
GPs Y Altitude 3000 m
LS Crew Leader DB Chettri | (5 D.B Chettri
o | "
Distance from expected Cluster Plot location Crew ID sc1 [ Southern Crew 1
Enumerated 4
— ‘ o —
Attitude District |:] g
rew Leader
CrewLs o . e
Ccrew &
= : e s
District & CP description Add &
region. &
Remarks The plot is inaccessible
Accessibi )
CP description Add Gy
Remarks Count of accessible plots o
Count of accessible plots 0

save [] Autosave Al changes saved

Figure 121: Manual Data Entry
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‘Data Work flow

There are three data phases in Collect; Entry phase, cleansing phase and analysis phase. All data
imported earlier or imported from Collect mobile are in the stage of entry phase. You can also
edit the data in entry phase in the collect itself. To use the data cleansing tool, we need to submit
the data to cleansing phase. Similarly, for analysis, we need to submit to analysis phase. All these
task are performed in Data management tool. To promote and demote the data phases, click on
the Data management menu, select a Published survey, go to work flow, click on drop-down
button, in the promote record section, select entry to cleansing and then from cleansing to
analysis following the onscreen instruction provided, your data is ready for analysis . See the
illustration in Figure 122. Similarly, we can demote the data levels. Brief description on each
phase of data is as follow

14.1 Data entry

This is the phase where we enter the data manually or import as CSV/Excel or Collect format
data. Data are entered into the system is exactly as they appear on paper field forms or in collect
mobile or GPS. In this stage, the data is neither interpreted nor corrected during this phase. The
missing and incorrect data are kept as it is. On completion of the data entry and re-verification
of errors (if any) from the field forms, the data record is submitted to data cleansing. It is recom-
mended to export the copy of data and archive it or back up.

14.2 Data Cleansing

This is the data phase, where we need some form of expertise to correct or impute the data. Any
missing or invalid values are corrected in this phase. This includes, correction of the scientific
names of trees, shrubs, herbs, etc., verification and resolving any errors. On completing the Data
cleansing process, the records are submitted to data analysis.
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14.3 Data Analysis

In this phase, data is ready for analysis. We can export the data in appropriate format and per-
form analysis in Calc or R or Excel. If during analysis, some data are found to be incomplete or
missing, then reject and demote to cleansing phase, re-clean and submit to analysis one more
time and perform the analysis after exporting the data.

&= p—— T —

Cluster Plot No Somas Promote records
O Errors Warnings Created Modified Step AL s Enity > Cleansing )
- _ Submit to
Cleansing -> Analysis =
O cpP2407 188 0 08/06/2018 14:48 08/06/2018 16:21 ENTRY # admin cle ansing
- Demote records
CP1724 188 0 08/06/2018 14:48 08/06/2018 16:21 ENTRY & admin abibisushicla
Cleansing -> Entry
CP1723 188 0 08/06/2018 14:48 08/06/2018 16:21 ENTRY [ admin . )
Analysis -> Cleansing
) Y T e
Cluster Plot No CRRE Promote records
Errors ‘Warnings Created Modified Step .
B g Entry -> Cleansing
leansing -> Analysi: & z
cpa407 0 0 08/06/2018 1448 08/06/201818:13  CLEANSING [ admin Submit to Analysis
Demote records
cP1724 a 0 0B/06/2018 14:48 08/06/2018 18:13 CLEANSING & admin
Cleansing -> Entry
CP1723 0 0 08/06/2018 14:48 08/06/2018 18:13 CLEANSING  [# admin

m A\ Validation Report Ximport ¥ SWorkflow v

Cluster Plot No

m} Errors Warnings Created Modified Step Owner
0 cpPa407 0 0 08/06/2018 14:48 08/06/2018 18:16 ANALYSIS
0O cpi7a4 0 0 08/06/2018 14:48 08/06/2018 18:16 ANALYSIS
_, Data is ready for
cP1723 0 0 08/06/2018 14:48 08/06/2018 18:16 ANALYSIS 4
analysis
O crie4s3 0 0 08/06/2018 14:48 08/06/2018 18:16 ANALYSIS

Figure 122: Data workflow
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@Data backup/restore

In the Collect home page, click on backup/restore, then click on backup. A new window will
pop up and in the new window click on generate backup. A backup of the data is generated and
follow on screen instruction to download the file. The backup comes in Collect-backup format

as illustrated in Figure 123.

# Dashboard

Data Management

& Survey Designer
% Data Cleansing L
M Map a9

L= Saiku

B Backup/Restore

& Security

1. Click on backup/restore

2. Click on backup

Saiku

Backup/Restore

Backup

Restore

Security

= | Backup

Last Backup

Date:

Updated records since last backup: 2424

3. Click on generate new backup

COMPLETED

Backing up data

4. Click done to complete the back. If
required you download the back

Figure 123: Generating new backup
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‘ Using Collect Data Cleansing tool

This is another very important tool in the Collect platform. To start the data cleansing tool, we
need to submit our data to cleansing phase. To perform this task, go to data management, select
Published survey and from the workflow option, click on drop-down button and under Pro-
mote records option, click Entry to Cleaning as demonstrated in Figure 124.

A\ Validation Report Limport =

Cluster Plot No

Entry -> Cleansing
Click on Entry -> cleansing option to Cleansing - Analysis
= CP2407 submit the data to cleansing phase

Jemote records

O CP1724 .
Cleansing -> Entry

m| CP1723 Analysis -> Cleansing

Figure 124: Submitting data to cleansing phase

16.1 Using data cleaning tool

To use the data cleaning tool, click Data cleansing menu in the Collect home page and select
the survey for which data is ready for cleaning and cleansing and click apply. A new window
will open as illustrated in Figure 125. The data cleansing tool has five features of Data Cleansing
Home, Data Queries, Data Reports, Data Cleansing Steps and Data Cleansing Chains. However,
this process was not use in case of NFI. Therefore, detail description is not provided here. How-
ever, you can refer Collect Handbook available online for details.



B Newsurvey

Select survey

4 Import survey
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T Survey
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Data Cleansing Home

Welcome to the Collect Data Cleansing Toolkit!
This ool helps you 1o find errors in the data and to fix them

These ar teps you need to follow
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Figure 125: Collect data cleansing tool
16.2 Alternative data cleansing method

Alternatively, the data cleaning can be done outside of the Collect. To do so, you need to export
the Collect data as .csv zipped file and export record by record. To export the data, go to Data
management, select the Published survey, click on Export, there are two option to export i.e
export to CSV/Excel and Export to Collect/Calc format. For the purpose of data cleaning, select
export to CSV/Excel option. A parameters of export window will open. Select what phase of
data (entry, cleansing and analysis) to be exported (viz. Entry in this case). We can either export
entire data as zip folder or by individual record. Select all entities to export all records together
and click export button on the bottom of the export window. If we select the export only select-
ed entities, then specify the entity to be exported from the list of entities and click export. The
export of data progresses and when done, download exported data (Figure 126).

Now open CSV file and manually clean each entity. When done, import back to Collect follow-
ing the steps described in Section 13.2 earlier.

Limport > SWorkflow v

A Validation Report

Cluster Plot No to CSV/Excel
Errors

to Collect/Calc format

1. Click on export and select Export o CSV/Exc

O CP2407 188

C CP1724 188
Parameters

Step: Entry Analysis jﬁXPomng data
Parameters 2-tlick and select Entry < Remaining minutes: 5
5. Export in progress | \_
Step: Entry
3. Select All entities

Exporting data
Export ZOnly selected entities [ p g

mode: COMPLETED
6. Click download to download export file

Additional Options

4. Click Export

Figure 126: Exporting the data for cleaning
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@ Exporting data from collect

The data from the collect can be exported in two formats

i CSV/Excel format and
ii. Collect/Calc format

For the independent analysis using other software like R-program, Python, SPSS, excel, the data
in analysis level have to be exported in CSV/Excel format. However, if the analysis have to done
with another openforis software called Calc, the data in analysis level should be exported as
Collect/Calc format. This is because the Collect doesn’t accept other file formats. For exporting
data as CSV/Excel format, refer Section 14.2. The procedure for exporting the data as Collect /
Calc format also follow the same steps except that the data format is different.



‘ Data Visualization using Saiku

Saiku server is a web-based open source software that facilitates data visualization and querying
and Collect has customized inbuilt link to Saiku server. This application has an ability to gener-
ate descriptive statistics of the data.

18.1 Getting Started with Saiku

In the main collect home page, select Saiku to start running Saiku, select the published survey,
viz. bhutan , select English as default language (if not preselected), click on Generate Saiku
Database. Saiku starts generating data base. The Saiku table will open automatically. If nothing
happens, click on start Saiku as illustrated in Figure 127.

Welcome to Open Foris

Home [/ Saiku bhutan >

. Select survey

Prepare Saiku database

Language en b

Remaining mjrutes: less than one minute
4. Generating Saiku database

5. Click start Saiku if the Saiku

1.Click on Saiku table doesn not open by itself CANCEL
®o = salku

k-

You ae using Sak Community Edition, miChasing supgoror eolenng & 15 10 support development. gikxEmelnore 0t

Saiku table

Figure 127: Starting Saiku
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18.2 Querying in Saiku

The Saiku opens in a web browser. Refresh Cubes, select a feature in Cubes that we are inter-
ested in. The features to be selected in Cubes are records and sub records in the survey ( e.g
Cluster, plot. Tree. Shrub. Mammals, etc.). We can select cubes from any of the three phases
of Data (data Entry, Data cleansing and Data analysis phase). However, it recommended that
we use the data from data analysis phase. For the purpose of demonstration, we will start with
Cluster. Select Cluster in cubes, the features in Dimensions and Measures will appear on the
screen as illustrated in Figure 128.

B ® OO0 & ; Refresh the Saiku sakue |
ET ® O 0 %2, Select the cubes salku ® |
B 00 ¥ Salku o

e usng S

.........

-

4. Dimensions

5. Measures

Figure 128: Starting Querying in Saiku

18.3 Generating table in Saiku

In Saiku, we can generate results either in table or charts, depending on our requirement we
can select the results mode by clicking table mode and chart mode (Figure 129). By default, the
result is always generated in table.

Let say, we are interested to look at the number of cluster plots in each Dzongkhag, go to dis-
tricts, drag district and place in rows from dimensions and, from measures select and drag clus-
ter counts and place it in columns, a table with cluster count will be generated (Figure 130). The
result can be exported as excel or CSV file. To export the table, click on (excel option) to export
as excel or on (comma option) to export as CSV. Change the download directory (if required)
and type the name of the export file (cluster_plot_count_by_district) and save (Figure 131). To
verify whether our export was successful, go to your download directory and open the file.
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Figure 129: Changing the result display mode
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Figure 131: Exporting table from Saiku

109



110

18.4 Saving and opening the query

The queries can be saved in the Saiku for future reference. To save the query, click on save
query button & | type the name of the query and click Save. To Open the query, click on open
queries button ', select the query to be opened and click open, the save query table will be
displayed (Figure 132)

1. Click here to save the query

pl

Columns ™ E ‘‘‘‘‘

L

Filter =i

MeasurmLors s | Chhui
—_— 2. Select the query and open
2. Type the query name and Save
il Elsster_plot_count by ditrict J& [—— e
~—
= OO0 =

Cluster_plot_count_by_district.saiku

T 5 & (& F K %]

Measureslevel Bumithang Chhukha Dagana Gasa Haa Lhuntse Mongar Paro Pemagatshel Punakha Samise Sampang Samdrupjongkhar Thimphu Trashigang Trashiyangtse Trongsa Tsirang Wangdue Phodrang  Zhemgang

Cluster Count 167 13 w2 181 120 81 83 70 B0 104 119 14 137 90 13 4z 251 150

Figure 132: Saving and opening the save query

18.5 Generating graphs in Saiku

The result generated in the tables can also be generated in charts. This can be done by selecting
the chart mode in the Saiku as illustrated in Section 17.3. The results in the table will be dis-
played in charts. Saiku have several chart options, you can select the chart option based on need
(Figure 133). The charts can also be exported from the Saiku using the export option located
above the chart types.



2 38 B 0 @

= 1.Change to Chart mode

O S R S u]

Edtion,

Columns ¥ | Cluster Count &

Cluster Count
Rows MIETED

Same result displayed in chart

W Cluster Count yosd

Chart Options in Saiku

Figure 133: Displaying the charts

18.6 Multiple queries in Saiku

The Saiku has an ability to generate results on multiple queries. For example, we want to see
accessible plots by district, minimum, maximum and average altitude recorded in each Dz-
ongkhag. To perform this task, select cluster in the cubes, districts and accessible in dimensions,
cluster count, minimum, maximum and average altitude from dimensions. We can also filter the
results. Let say, we need only Bumthang, Gasa, Chukkha and Zhemgang Dzongkhag and only
accessible plot count. Click on # filter button with accessible, a new window will pop-up, select
yes and click OK. Cluster plot count for only accessible plot will be displayed. Now filter the Dz-
ongkhag by clicking on % filter button and selecting four dzongkhags. The results will display
all accessible cluster plot with minimum, maximum and average altitude for four Dzongkhags

cluster plot count (Figure 134).
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Figure 134: Multiple querying in Saiku
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