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Introduction

The following guidelines have been prepared to aid the data management personnel in the cleaning of
the NFI data captured as part of the biophysical field work campaign conducted between June 2018 and
March 2019. This manual / SoP has been updated to include additional cleaning activities that extend
beyond the carbon based cleaning undertaken in the previous rounds of data cleaning activities. Three
data cleaning officers have had significant experience using this manual as well as the online version of
COLLECT which is used to temporarily host the database while FDA decides where the data should be

stored.

The cleaning is split into three phases with an initial input data phase. Much of the data has been loaded
onto the online server save for the clusters from the non-priority landscape. Experienced data cleaners
will upload this data and make the clusters available to all for cleaning. Step1 of the data cleaning phase
involves a review of a database validation report, which is an initial review of the errors identified by the
built-in data survey validation tools (warnings and errors). Step 2 involves reviewing a number of non-
carbon survey attributes that help to harmonize the database and facilitate data analysis. Step 3 involves
a detailed assessment of the species identified by the field teams focusing on those species listed as
Unlisted sp. Analysts will make use of online resources to verify and update those species identified as
unlisted thereby improving the overall species data. The final phase (step 4) seeks to identify outliers using

graphical tools as well as a z-score analysis to identify outliers within dbh — height relationships.

The data cleaning activities should take no longer than that 15 days with each data cleaning office

expected to clean at least 2 clusters per day. The URL for the online version of the survey is:

http://www.openforis.org/wecollect

User names have been setup for each of the data cleaning officers, passwords will be shared separately

when the data cleaning begins


http://www.openforis.org/wecollect

Data Preparation

Importing data into Collect

Importing data into COLLECT using exports from the COLLECT mobile software is covered on page 14 of
the COLLECT Manual. These instructions are repeated here but users are encouraged to read the manual
thoroughly. At the top of the Data Management screen, click on the Import yellow button and choose a

format (CSV or COLLECT format).

Home / Data Management

Data Management Id Measu... Trom CSv
Errors Warnin... Created Modified Emt Owner
from Collect format

SWorkflow ¥

L Survey Designer ©

% Data Cleansing P 0 13/02/2018 14:1¢ 13/02/2018 14:2. demo
10 Map 101_102 QA 1 23/01/2013 15:4° 25/10/2013 14:0
100_100 P 0 28/06/2013 16:3° 28/06/2013 16:3¢

Saiku

Backup/Restore

Security

The user will be prompted to click on an empty box to select a file to import, or to drop it inside. The data

collected will be a .collect-data file

rome /Bt Management / Impert Backup fle

& Dashboard Click to select a Collect Backup (.collect-backup), Collect Data (.collect-data), Collect Earth XML data (.zip) file or drop it here.
Data Management
A Survey Designer ¢

€ Data Cleansing

1 Map

Saiku

Backup/Restore

Security

Click on the button Generate a complete summary, that will let you know if the data you are importing is
compatible with that specific survey. If the data is not compatible with the survey we may need to load

the data into a separate survey. Call the CTA if the data does not upload correctly.



ome [ Dats Management /- mpert Backup fle

@& Dashboard

Data Management

a01 _luca_socecon_moz_2017-10-03T17-21-12.collect-data

L Survey Designer ©

% Data Cleansing

10 Map

Saiku

Generate Import Summary

Backup/Restore

Security

You will see the list of completed records with few metadata (Id, date of creation, step, etc.). From this

list, you can select one, many, or all the records.

rome / Beta Management / tmpert Backup fle

@ Dashboard Data Import Summary
AR e Conflicting records to be imported: 0/5
L S _-' <
urvey Designer Keys New Record Old Record
> Data Cleansi fm...
» Data Cleansin
= Id Created Modified EN... CLE... AN... Created Modified Step
1 Map
55555 08/06/2016 1 08/06/2016 1 v v v 08/06/2016 1 08/06/2016 1 ANALYSIS ]
Saiku
33333 08/06/2016 1 08/06/2016 1 v v v 08/06/2016 1 08/06/2016 1 ANALYSIS =
Backup/Restore <
11111 08/06/2016 1 08/06/2016 1 v v v 08/06/2016 1 08/06/20161 ANALYSIS =
Security
44424 08/06/2076 1 08/06/2016 1 v v v 08/06/2016 1 08/06/2016 1 ANALYSIS =
22222 08/06/2016 1 08/06/2016 1 v v v 08/06/2016 1 08/06/2016 1 ANALYSIS -

Once you selected the records you want to import, click on the button Import. About column
Importability: if the records you are importing are newer than the existing records, importability will be
green, otherwise red. If the records have exactly the same date and time labels, the equal symbol (=) is

shown, and it's not necessary to import those records.



Importing data

COMPLETED

The screen will then display the current status, listing the records that have been added successfully to
the database, as shown below. In case of Errors or Warnings, they will be indicated and can be dealt with

during data cleansing.

penforis
Dashboard m A Validation Report Ximport » SWorkflow ¥

Data Management Id
=] Errors Warnings Created Modified Entered Cleansed Owner
A Survey Designer ©
% Data Cleansing O 22222 0 08/06/2016 12:37 08/06/2016 12:44 v v
0 Map LI 44444 0 08/06/2016 12:37  08/06/2016 12:44 v v
Saiku o 1mmn 0 08/06/2016 12:37 08/06/2016 12:44 v v
| Backup/Restore O 33333 0 08/06/2016 12:37  08/06/2016 12:44 v v
B | 55555 0 08/06/2016 12:37 08/06/2016 12:44 v v

A& Security

Manual Data Entry
To add data manually, click on the New blue button at the top left of the screen. The user can start to
enter data moving from field to field using 'Tab'. The behavior of each record field depends on its

parameters (see examples in the chapter ‘Schema’).



As shown in the image below, Errors will be highlighted in red, warnings in yellow. If no value was present
in the paper form, the data entry user can leave the field blank and specify the reason (by right-click on

the field and choosing one of the options).

C@ ECT\\; '
4# Backto list | | Data Entry Cluster 2 Iml
[ Cluster ] Plot ] Informant Interviews ] Household Surveys ] QA IZ‘
[a]
Quality assurance field ]
Task Person Date
Form filled out JOE 0s /|06 |/|2014 |GH
Form checked |ADMIN iz |/|os |/|2014 u:é
Data entered | JANE 16 |/|07 |/|z014 |EH
Data cleaned  ADMIN 23 |/|07 |/|zo1s |EH]
Id 2
Measurement I:l =]
Region ooe [ Lindi
District 004 [ Livale
Crew no. 4
Map sheet i m
Blank on form ()
Add Gy
Dash or M/4 on form (-)
Accessibility u
Tllegible (%)
Vehicle location
SRS Edit Remarks...
GPSY
Remove value
GPS X
GPS5 model Cop
High precision GPS Paste A
Form Version: BP 28.12.2010 - S5E 26.12.2
e | o 23
_——————————

Once all the fields have been filled-in for a record, the user can Submit it (top-right corner). The record
will be added to the log and available for the next steps in the data work flow. In the present context

manual data entry will be undertaken when users wish to correct errors made in the initial data entry.



Dashboard

Data Management

Survey Designer

List of surveys
New survey
Import survey
Data Cleansing
Map

Saiku

Backup/Restore  ©

Heme / Data Management / Record

ata Entry change 1 to your sanmpiing it

| ]

Submit this record for data cleansing?
No further changes will be allowed

in the entry phasa.




Step 1 — Validation report analysis

Effective use of the validation report

In the Data Management section of OpenForis Collect, you can run the validation report to analyze the

nature of the errors displayed in the list of records. Click on the 'Validation Report' button, wait a moment

and then click Download. Save the Validation Report to the same folder you are storing the error recording

sheet. The result will be a .csv file with the details of the errors present in the database.

Home / Data Management

Cluster No

@ Dashboard

A Validation Report

Warnings

Export ~

Data Management
Created

Errors
& Survey Designer ¢

61766 0 1 03/04/2018 08:56

% Data Cleansing

83331 0 0 08/11/2017 21:47

Ml_Ma

png_nfi_2017 ~

Ximport > DWorkflow *

Owner

Modified Step e All

03/04/2018 08:56 CLEANSING [ admi

06/02/2018 11:25 ANALYSIS

Generating validation report

COMPLETED

DOWNLOAD

The validation report file is now saved to your default download folder.

Then open the .csv file with Excel. In Excel, first adjust the columns so that they are wider (or narrower)

depending on the values in the column. The fastest way to do this is:

1. Select all in the Excel spreadsheet by clicking the Select All button, or by pressing CTRL + A,

Select All button

I

2. Double-click on a limit of a column header.



i JX noiuTy

e S o | E
Attribute Field path Field g
b /cluster/p /cluster/p Plots (

Then go to cell A2, and freeze the first row (View, freeze pane) so you can always see the header line.

Then select the filter (Data, Filter).

A B

L

P 108924 ENTRY
B 108924 ENTRY
[ 108924 ENTRY
b 108924 ENTRY

100024 CaITOY

Record * Phase - Attribute Schema Path

G D E

- Field path Field path (labels)
[eluster/plot/tree/tree_remarks /cluster/plot[3]/tree[9]/tree_remarks  Plots E / Trees 9 / Remarks
[cluster/plot/tree/species_note [cluster/plot[3]/tree[10]/species_note Plots E / Trees 10 / Species Note
[eluster/plot/tree/tree_remarks [cluster/plot[3]/tree[10]/tree_remarks Plots E / Trees 10 / Remarks
[cluster/plot/tree/species_note /cluster/plot[3]/tree[11]/species_note Plots E / Trees 11/ Species Note

Lol folosfs Iy boe Feliictorlolatl 9 fecoalaa] iy i} Olote © /T, 11 /o i}

4

F
~ Error message

|Reason blank not specified

Reason blank not specified
Reason blank not specified

Reason blank not specified
o bl L i ifinal

You can now filter your file using the "Error message" column. In this column, you will see error messages

generated by your validation rules and some other checks that COLLECT performed by default.

hth (labels)
Trees 9 / Remarks SortAtoZ
Trees 10 / Species Note %] sortztoa
Trees 10 / Remarks
Trees 11 / Species Note
Trees 11 / Remarks

Sort by Color b

W Clear Filter From "Error message”

Trees 12 / Species Note '

Trees 12 / Height Measure
Trees 12 / Remarks

Trees 13 / Species Note |/
/ Trees 1/ Species Note
Trees 13 / Height Measure id

/ Trees 1/ Remarks olength should beatleast im
Trees 13 / Remarks < 2
/ Trees 2 / Species Note
Trees 14 / Species Note e

Trees 14 / Height Measurement 1ypiReason plank not specitied
I Te DS D el D

Text Filters b

Search p
[ Base must be greater than or equal to - A

[_JEnd Date must be greater than or eque
[v|Invalid code

v

PO N N PPN S L 1 P |

~ Error message v

Please note that the plot and tree numbers in this report refer to the index (position) of the record in the

database, and may be different from the actual attribute ('tree_no' value) entered in the database.

[
Field path

I
~ |Field path (labels)

-

/cluster/plot[1]/tree[36]/tree_remarks
/cluster/plot[3]/tree[24]/tree_remarks

I /cluster/plot[4]/tree[59]/tree_height_mePlots C / Trees 59 / Height Measurement Typ:

Plots W / Trees 36 / Remarks
Plots N / Trees 24 / Remarks

| I . Jov .raite LW - .

| P A F o~ - at
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If your data was manually entered from paper forms using the COLLECT Desktop version, you may have
several errors called "Reason blank not specified". To address this issue, see the tips at

http://www.openforis.org/support/questions/895/how-to-solve-error-reason-blank-not-specified

This particular error within the Liberian database is caused by enumerators not entering data into a field
that specified data should be entered. Without the knowledge of why the value was left empty it is difficult
for us to enter data that is relevant. In the present data cleaning exercise we will be filling the errors /

omissions with either a * or a -. This correction can be achieved by right clicking in the empty entry slot

and selecting “*”. See below
Open Foris Collect x + =[] = ]
& C @ 127001 ‘collect/#/datamanagement/252 £ Q % B v B=@AaAc0 o
i Apps B Suggested Sites Blank on form (7}
Dash or N/A on form ()
) foris .
L I Tlegible () - Published survey — ~
@ Dashboard Edt Remarks... i [
TEmEETT Replace blanks in row with *
T
Survey Designer Plat bype © Elbow Plot! Vest Plot
3. Plot enumerstion dste o |/[og /2 Delete row
% Data Cleansing & Plotenumenstion tme 15 | 40
Accessible @ vesO Mo
Map Shope
Paste
: Stope measure @ |5 ass
sl Saiku =
Stope pernt D |16
Backup/Restore  © Mo of trees perhe o =271 Select All
Basal ares per hectars © [35,29553¢
Sy Settings...
Glakal Settings.. : — oo
Check for Updates.. vt b
culsr name  Langusge Dislect pecies Specits sampls mébsurme | Total height Tree folal  messursme | Bole height | Trte bole
About Adobe Flash Player 310.0.122 (64-bit)...  Bentity e L] nb(m)  |angle (deg) height(m) nt(m)  angle (deg)  height (m) |Remarcs
| Hne Lucal name language & | cnglish c u} 2 =
Napoleonaea | Loeal name Napoleonzes | Locsl neme langusse @ | Englich c = 7.3
Turraeanthus 3 Lol neme Avodira Local neme lengusse @ |gnglish c I} 2.3 27 10 2.1524088
Loeat name Rildo Lacal neme languaBe § | gnglish - " e
Local name - Local neme langusge @ |English - a 5e
Pr—— | Local name PrR— Local name langusge & £ ook - n =2 ca 1= = =paszar
Dsutesare =

© 2018

Errors of interest

The previous section outlined the process for correcting the “Reason blank not specified”. The following
section will outline how the data cleaning officers are expected to deal with other errors identified during
the validation process. Before you filter the error column first discuss with your colleagues which clusters
each of you have been assigned and only work on those clusters within your area. Consider filtering the
cluster column and selecting the clusters you are working on (see above). Filter to your clusters and then

copy and paste the validation information into another sheet and work from that sheet.

In your validation error file, confirm that you have assigned a filter to the Error Message column. It should

be column F. Highlight the column and select Sort & Filter, then select filter.

11


http://www.openforis.org/support/questions/895/how-to-solve-error-reason-blank-not-specified

Hation-report-liberia_nfi_utrm_20180907-2018-10-11.csv - Excel T H - O X

W VIEW Raoberts, Janathan (FOA) - |
== - E=EE | 3 AutoSum - A i
it General - " 7] J| em o @

T EEESGIEEEN T

Center = | $ = 9% o | %3 &9 Conditional Formatas Cell Insert Delete Format Sort & Find &
' " | Formatting~ Table~ Styles~ - - - £ Clear- Filter = Select - I
Ia Mumber I Styles Cells Editi & SortAtoZ ~ L

Z] setZtoa

l4t] Custom Sort...

: | : : I _ :
Filt
Error message £ Y Fitter

Reason blank not specified
Reason blank not specified
Reasnn blank not snecified

Once the filter is set we can now start looking at the types of errors present in the database. Below is a
list of the types of errors we are likely to find. Reason blank not specified has been outlined above. Access
times can be corrected / updated at a later date, we will make a list of these using error record sheet and

ask the teams to update them.

Error message
Reason blank not specified
You have written an end access time in the future

You have written and end enumeration time in the future

stump diameter between 10 and 39.9 cm only in 7 m. subplot

dbh between 10 and 39.9 cm cm only in 7 m. subplot

Incomplete coordinate

The distance from the expected location is 995.7026481759515m but it must not exceed 60m
This field is required

dbh between 2 and 9.9 cm only in the smaller, 2 m. subplot

The distance from the expected location is 80022.26960861485m but it must not exceed 60m
The distance from the expected location is 499937.2237060204m but it must not exceed 60m
The distance from the expected location is 132.58279680303627m but it must not exceed 60m
The distance from the expected location is 1747.6822126139466m but it must not exceed 60m
You must specify at least 4 item(s)

The distance from the expected location is 120.92677148835058m but it must not exceed 60m
The distance from the expected location is 109.2352774530057m but it must not exceed 60m
The distance from the expected location is 104.21364799416175m but it must not exceed 60m
The distance from the expected location is 120.36197241487592m but it must not exceed 60m
The distance from the expected location is 120.8577103443011m but it must not exceed 60m

12



Carbon related errors
Errors that may have a negative impact on the estimation of carbon are of most importance to us at

present. As such the first phase of the data cleaning will focus on correcting / updating these types of

errors. In many cases trees have been recorded in the incorrect subplot, see these types of errors below

o7

H ]
Error message T

stump diameter between 10 and 39.9 cm only in 7 m. subplot
dbh between 10 and 39.9 cm cm only in 7 m. subplot
dbh between 2 and 9.9 cm only in the smaller, 2 m. subplot

Use the data in the validation file to identify the relevant cluster, plot and tree. Filter for these errors in
column F and observe the cluster number in column A, column E will then provide the plot type. The

example below shows an error in cluster LF_CP_283, Plot WP tree 7.

H - = collect-validation-report-liberia_nfi_utm_20180907-2018-10-11 csv - Excel
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
o, Y - - =
i Calibri Flu - A A S == | ®  BEeWepTet General - F 4 | Normal Bad Good Neutral
o ER Copy - C d I Fe =
= ¥ Formatpainter | B 1 W [Hiv [ B A = = = | == [EMegesiCenter - | 5 - % 0[5 S Formatting = Table - ’ s
Clipboard " Font G Alignment [ Mumber " Styles
F98 M f\ dbh between 10 and 39.9 cm cm only in 7 m. subplot
Record Phase Attribute Schema Path Field path Field path (labels) Error message ol
¥ |LF_CP_283 ENTRY /cluster/plot/tree/stump_diameter Jcluster/plot[1]/tree[7]/stump_diameter Plot WP /[ Tree 7/ Stump diameter  stump diameter between 10 and 39.9 cm only in 7 m. subplot
€ P28 NIE er/plot/ires/ires dbh er/plg gefd]/iree_dbh Plot WP/ Tree 9 / DBH and 39,9 j _|
711|LF_CP_272  ENTRY /cluster/plot/tree/tree_dbh [cluster/plot[1]/tree[s]/tree_dbh Plot WP / Tree 5/ DBH dbh between 2 and 9.9 cm only in the smaller, 2 m. subplot

These types of errors need to be removed from the database. To do this navigate to the error in the online
COLLECT installation using the data in the validation file. Find the tree (look in the trees tab). Confirm the
error and delete the row. Deleting the row is very simple, select a row entry and right click, in the example
below | have selected the tree number, applied a right click and will select the “Delete row” option. Don’t
forget to save once you have corrected the error and removed the tree. Remove all trees that display this
kind of error. Remember to make a note of the correction in the Carbon Related Errors and Corrections
section. If you have removed a tree record the type of error, cluster number, plot name, tree number and
the action taken, in this case the action taken is TREE DELETED. Repeat this process for all tree related
errors in the validation report for the clusters you have been assigned. Once you have completed all the

trees, move on to the next error type.
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< C @ 1270013 /129
> Suggested Sites
Home / Record
Data Entry Cluster LF_CP_283
Dashboard
Data Management . T] &% o
Edit Remarks...
Survey Designer Plot type b Plot(D) Center Wast Plot(z) West Plot
* P Replace blanks in row with *
i 4 Plat
i ey Replace blanks in row with -
Accessib]
L Slope  Delete row
) Slope
Saiku
Slope
Backup/Restore Mo of tree
Basal are
Security =
Select A
Teee . Code Scientific name Ve
A Settings...
Global Settings..
Ll Chack for Updates... UNLIST Unlisted sp.
About Adobe Flash Player
73 T UNLIST Unlisted sp.

Another error which could affect the accurate estimation of Carbon content is the plot location as
recorded by the field teams in the tablet. Filtering for these errors is relatively easy using the method
described above. In this case we will be using the original coordinates provided to the teams to investigate
why the errors or incomplete coordinates are present. You should have received a csv file with the original
plot coordinates and cluster names to use as reference (LiberiaNFl_PlotLocationsCleaning_V1.csv). Using
the filter option in your validation error file, filter for incomplete coordinates. You may notice that there
are incomplete coordinates for both access routes and plots. For now we will focus on plot locations. Once
the plot locations have been finalized and corrected we will then use the reports prepared by the teams

to input the correct GPS coordinates for access points.

H - s collect-valid port-liberia_nfi_utm_201 18-10-11.csv - Excel
FILE HOME | INSERT ~ PAGELAYOUT  FORMULAS ~ DATA  REVIEW  VIEW

& Cut o o _ = 1 B f
Calibri Ao -] w ==||®- |EwepTet General - & D Normal Bad Good Neutral [catculation ] = [

Em Copy ~ -
ol - A- = o o 3 £ Conditional Format as| [T tory ... Note ~| | Insert Delete F
* Format painter | B I W T |EH - [&- A 3= | 5 Merge & Center $-9% » |89 o 2 = B B
Clipboard 5 Font r. Alignment r. Number r. Styles Cells
£57 M fr | Plotwp/Tree 7/ stump diameter
A B < D E F
1 Record Phase Attribute Schema Path Field path Field path (labels) Error message JE|
315 |LF_CP_275  ENTRY /[cluster/access_route/access_to_cluster/coi /cluster/access_route/access_to_cluster[1]/ci Access route 1/ Access to cluster 1/ (Incomplete coordinate 8| soratoz
337 |LF_CP_279  ENTRY /[cluster/access_route/access_to_cluster/coi /cluster/access_route/access_to_cluster[1]/ci Access route 1/ Access to cluster 1/ (Incomplete coordinate Z| sonZton

348 |LF_CP_276  ENTRY /[cluster/access_route/access_to_cluster/coi /cluster/access_route/access_to_cluster[1]/ci Access route 1/ Access to cluster 1/ (Incomplete coordinate
416 |LF_CP_268  ENTRY /cluster/access_route/access_to_cluster/coi feluster/access_route/access_to_cluster[1]/ci Access route 1/ Access to cluster 1/ (Incomplete coordinate
417 |LF_CP_268  ENTRY /cluster/access_route/access_to_cluster/coi feluster/access_route/access_to_cluster[2]/ci Access route 1/ Access to cluster 2/ (Incomplete coordinate
418 |LF_CP_268  ENTRY /cluster/access_route/access_to_cluster/coi feluster/access_route/access_to_cluster[3]/ci Access route 1/ Access to cluster 3 / (Incomplete coordinate
441 |LF_CP_269  ENTRY /cluster/access_route/access_to_cluster/coi feluster/access_route/access_to_cluster[1]/ci Access route 1/ Access to cluster 1/ (Incomplete coordinate Text Filters »
454 |LF_CP_277  ENTRY [cluster/access_route/access_to_cluster/coi feluster/access_route/access_to_cluster[1]/ci Access route 1/ Access to cluster 1/ (Incomplete coordinate
455 |LF_CP_277  ENTRY /cluster/access_route/access_to_cluster/coi feluster/access_route/access_to_cluster[2]/ci Access route 1/ Access to cluster 2/ (Incomplete coordinate
456 |LF_CP_277  ENTRY /cluster/access_route/access_to_cluster/coi feluster/access_route/access_to_cluster[3]/ci Access route 1/ Access to cluster 3 / (Incomplete coordinate ] dbh between 10 and 388 an cm o
457 |LF_CP_277  ENTRY /cluster/access_route/access_to_cluster/coi fcluster/access_route/access_to_cluster(4]/ciAccess route 1/ Access to cluster 4 / (Incomplete coardinate [ dbh between 2 and 8.9 cm only in| =
494 |LF_CP_270  ENTRY /cluster/access_route/access_to_cluster/coi feluster/access_route/access_to_cluster[1]/ci Access route 1/ Access to cluster 1/ (Incomplete coordinate W/ Incomplete coordinate

495 |LF_CP_270  ENTRY /cluster/access_route/access_to_cluster/coi feluster/access_route/access_to_cluster[2]/ci Access route 1/ Access to cluster 2/ (Incomplete coordinate [ Reason blank not specified

ENTRY /cluster/access_route/access_to_cluster/co /cluster/access_route/access_to_cluster[1]/c Access route 1/ Access to cluster 1/ (Incomplete coordinate [ stump diameter between 10 and 3
! ot - - [ The distance from the expected lo

[ The distance from the expected lo
ENTRY /cluster/plot/plot_location /eluster/plot[2]/plot_location Plot Cwp / Plot location incomplete coordinate [The distance from the expected lo

ENTRY /cluster/access_route/access_to_cluster/coi /cluster/faccess_route/access_to_cluster{1]/c Access route 1/ Access to cluster 1/ (Incomplete coordinate « i »
ENTRY /cluster/access_route/access_to_cluster/coi /cluster/faccess_route/access_to_cluster{2]/c Access route 1/ Access to cluster 2/ (Incomplete coordinate
ENTRY /cluster/access_route/access_to_cluster/coi /cluster/access_route/access_to_cluster{3]/c Access route 1/ Access to cluster 3/ (Incomplete coordinate
ENTRY /cluster/access_route/access_to_cluster/coi /cluster/faccess_route/access_to_cluster{4]/c Access route 1/ Access to cluster4 / (Incomplete coordinate

Sort by Color v

il

Clear Filter From "Error message’

Search P
v (W] (Select All .
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In the COLLECT database navigate to LF_CP_272. This can be done by typing in the cluster name in the
Cluster Plot number box, see below. Select the cluster and click on the green edit button. The above

table indicates to us that the error exists in the pot location coordinate for plot CWP.

(@ Open Foris Collect b4 +
&« C @ 127.0.0.1:8380/collect/#/datamanagement

Apps  |» Suggested Sites

L'/ CO| l'g_.r-!:i Home [/ Data Management

Dashboard

LF_ CP_272

Data Management ﬂlmher
L4

Survey Designer  ©

v LF_CP_272

Data Cleansing

In the present example the team failed to record the plot location. Make a note of the missing plot location
including the cluster number, plot number, and the team who enumerated the plot. This information will
be used to follow up with the relevant teams to identify if they captured the point using the handheld
GPS. You will not be able to fix this error without the information from the team leader. Record this in

error record sheet as COORDINATES TO BE UPDATED in the action taken column.

Data Entry Cluster LF_CP_272

# Dashboard
Data Management Plot | Prot by CHP | _l o O
Survey Designer * Plot type (O Elbow Plot(J) Center South Plot(D) South Plot(®) Center West Plot() West Plot
3. Plotenumerstion dat= 55 (ns  2g1s | G
P Data Cleansing 4. Plot enumeration time |15 1|04
Acceasible @ Yes O No
Ma|
P Slope
. Slope measure de=g
d Saiku 10
Slope percent [ 18
Backup/Restore Mo of trees perha 5 2733

Basal area per hectare @ |19 027201

Security

Reference Point Form I Bird Mammal I Reptile/Amphibian I Flot Description Farm I FWD/CW Regeneration I Trees

Plot location
SRS
GPS Y

Missing coordinates

GPS X

Distanes from expected p
Topographic position O Ridge Top Upper Side HIllQ) Middle Side HillQ) Lower Side Hill® Flat Land() River Bed O Gorge/Ravine
Aspect ) Morthern(Q) Morth-Eastern(Ch Eastern(Q) South-Eastern ) Southern ) South-western(D) Western O North-Western(® Mo aspect

The other type of location error which may also negatively impact carbon estimates occurs when the plot
location differs significantly from the GPS location inserted into the survey. The above error could be

considered an omission error, while the errors below indicate incorrect data entry or some other issue.

15



Filtering for the errors we see that the distance, if above 60m is highlighted as an error. In the present
analysis, these errors range from £100m to over 80,000m. All errors are of interest but the most important
are obviously the plots with the highest error. Start with the plots that have the highest error, in the
present case this is cluster GP_CP_223 which has an error of over 80,000m which is essentially saying that
the plot is over 80kms from where it should be. This is obviously a serious error which needs additional

investigation.

FLE HOME | INSERT ~ PAGELAYOUT ~ FORMULAS ~ DATA  REVIEW  VIEW

S, J6 cut Calibri - | EoWrapTedt General 1 B B [ noma Bad Good Neutral [Calculation | Bx [ | XA
PtEECMV T =] 9 8 [d\F‘t Input Not =15 rtlEE\'etF tw
me | BT U|E- = = | ElvgeaContr - | § - % 5 | 58 58 | Condforal Formtos [FTTTTINN] Exonotory. ote <] | et Delte Fommat | |
Clipboard B Font B Alignment B Number B styles cells
F1347 M x| The distance from the expected location is 80022.26960861485m but it must not exceed 60m
A B c D E F
1 _|Record Phase Attribute Schema Path Field path Field path (labels) Error message E
A TP TP 270 ENTRY 7 CIISTEr pTOT pTOTOCaToT 2 pIOTroTaTToTT PIOTER7-PIOTTOCaTTO THTE T
134}|GP,CP,223 ENTRY /cluster/plot/plot_location Jeluster/plot[2]/plot_lacation Plot CsP/ Plot location The distance from the expected |ocation is 80022.26960861485m but it must not exceed 60m
12abcoco 222 gam ) Joca ) Joitocat et CWR L Dlatlacat ET TRy o ten i TSIy 2
1377/GP_CP_224  ENTRY /cluster/plot/plot_location fcluster/plot[5]/plot_lacation plot csp / plot location The distance from the expected location is 132.58279680303627m but it must not exceed 60m
1733 GP_CP_245  ENTRY /cluster/plot/plot_location /cluster/plot[4]/plot_lacation Plot cwe / Plot location The distance from the expected location is 1747.6822126133466m but it must not exceed 60m
2850 BM_CP_151  ENTRY /cluster/plot/plot_location Jeluster/plot{1]/plot_location Plot ER / Plot location The distance from the expected location is 120.92677148835058m but it must not exceed 60m
2860 BM_CP_151  ENTRY /cluster/plot/plot_location eluster/plot{2]/plot_location Plot CSP / Plot location The distance from the expected location is 109.2352774530057m but it must not exceed 60m
|2861/BM_CP_151  ENTRY /cluster/plot/plot_location Jeluster/plot[3]/plot_lacation Plot 5P / Plot location The distance from the expected location is 104,21364799416175m but it must not exceed 60m
2862/BM_CP_151  ENTRY /cluster/plot/plot_location feluster/plot[4]/plot_location Plot CWP / Plot location The distance from the expacted location is 120.36197241487592m but it must not exceed 60m
2862/BM_CP_151  ENTRY /cluster/plot/plot_location Jeluster/plot[s)/plot_location Plot WP / Plot location The distance from the expected |ocation is 120.8577103443011m but it must not exceed 60m

Navigate to the cluster in COLLECT and select Plot CSP. See below, you will notice that the error is

indeed large.

Skope
Slope measure i) 10 d=g
Slope percent 5 18

Mo of trees perha O 1762

Bagal ares per hectare O 1o go35os

Refzpznce Point Form I Bird Mammal Replile/4mphibian I Flot Descriplion Fom FWD/CWD Regenemation ] Trees

Plot location

SRS EPEG:32625
GPS Y

g22123
GPS X

392761

Distance from expected plot lecation 80022.26/|™

Tepographic pegition ) Ridge Topl) Upper Side HillQ) Middle Side HillQ) Lower Side Hill{® Flat Land O River Bad O Gorge/Ravine
Aspect O NorthernQ) North-Eastern O Eastern (D) South-Eastern(® Southern D South-Western Q) Western Q) North-Western(Q Mo asp
Elevation & 201 m

The field teams should have identified this error in the field and corrected for it. There are two options
here. We can first look at the coordinates for the other plots to see if they are also erroneous. Both CSP
and CWP have major errors in their locations. If we look at plot SP, we see that the X and Y coordinates

entered have an error of only 8.9m. If we compare them to CSP and CWP we see a pattern in the errors.
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SP Cwp CsP

v X X

Plot location Plot location Flot location
SRS EF=&E:3182% SRS Ef=Z:3182% SRS =R =]
GRS ¥ 802062 GRS Y B02176 GRS ¥ 882123
GPS X 232764 GRS X 92705 GFS X 292761
Distance from expected plot location g gg7444(m Distance from expected plot location 455537,2/m Distance from expected plot location gooss sgim

The coordinate for SP is clearly correct, compare this coordinate pair CWP. For CWP we see that the GPS
Y coordinate appears to match SP, however, the GPS X coordinate is slightly different. Looking carefully
we can see that for CWP GPS X coordinate the only significant difference is that the first number is 8 while
for SP GPS X this value is 3. It appears then that booker, or data manager entered the GPS X coordinate
incorrectly. Replace the 8 with a 3 in CWP and save the cluster. Making this change you will notice that

the error is now reduced to 9.6m which is completely within our margin of error.

Plot location

SRS EPSE:32629
GPS Y

BO2176
GRS X 392703

Distance from expedhed plot lecation 9,619751 ™

Use the same method for the rest of the location errors in your data set. The errors may be more subtle
so be careful with how you update the coordinates. If the error gets bigger after an update then the
change should be reversed. Remember to note the cluster, plot and type of change applied in the Error
Recording sheet. Keeping good records of the changes made will help to understand how to improve the
data collection activities. We have only covered a couple of errors in this sheet but throughout the error
update process the data cleaning team is encouraged to interpret the errors and to investigate the cause
of these. If changes are made they should be recorded in the error record sheet. Once all the errors have

been addressed and captured please save the database and continue to the next section.

B H o s collect-valick port-liberia_nfi_utm 201 18-10-11.csv - Excel
FILE HOME | INSERT  PAGELAYOUT ~ FORMULAS  DATA  REVIEW  VIEW
-, Y N _ - prae
b Cut Calibri Auc|a = ®- | EwepTet Genenal - F 4 | Normal Bad Good Neutra [Calculation | o E Pt
Pasie 2 CoPY (dIF‘( Input Not: = Insert Delete F tmw
aste - - A~ == . - 9% ¢ g% | Conditionsl Format as [IEZE ] Explanatory . ote | Insert Delete Forma
e e Formatpainter | B 1 W [ -[D-A 2= 3= | & Merge & Center $-% » | W8 e P =) | I N " s a
Clipboard B Font B Allgnment B Number B Styles celis
G3171 | S
A ] c D E F
1 Record Phase Attribute Schema Path Field path Field path (labels) Error message Ej
349 |LIF_CP_276  ENTRY /cluster/plot/plot_location [eluster/plot[3]/plot_location Plot EP / Plot location The distance from the expected location is 995.7026481759515m but it must not exceed 60m
1347|GP_CP 223 ENTRY /cluster/plot/plot_lacation [eluster/plot[2]/plot_location Plot CSP / Plot location The distance from the expected location is 80022.26960861485m but it must not exceed 60m
1348/GP_CP_223  ENTRY /cluster/plot/plot_location [cluster/plot[4]/plot_location Plot CWP / Plot location The distance from the expected location is 499937.2237060204m but it must not exceed 60m
1377|GP_CP_224  ENTRY /cluster/plot/plot_location [cluster/plot[5]/plot_location Plot CSP / Plot location The distance from the expected location is 132.58279680303627m but it must not exceed 60m
1733|GP_CP 245  ENTRY /cluster/plot/plot_location [eluster/plot[4]/plot_location Plot CWP / Plot location The distance from the expected location is 1747.6822126139466m but it must not exceed 60m
2850/BM _CP_151 ENTRY /cluster/plot/plot_lecation [cluster/plot[1]/plot_location Plot EP / Plot location The distance from the expected location is 120.92677148835058m but it must not exceed 60m
2860 BM_CP_151 ENTRY /cluster/plot/plot_location [cluster/plot[2]/plot_location Plot cse / Plot location The distance from the expected location is 109.2352774530057m but it must not exceed 60m
2861/BM_CP_151 ENTRY /cluster/plot/plot_lacation [eluster/plot[3]/plot_location Plot SP / Plot location The distance from the expected location is 104.21364799416175m but it must not exceed 60m
2862/BM_CP_151 ENTRY /cluster/plot/plot_location [cluster/plot[4]/plot_location Plat CWP / Plot location The distance from the expected location is 120,36197241487592m but it must not exceed 60m
2863 BM_CP_151 ENTRY [cluster/plot/plot_location [cluster/plot[s]/plot_location Plot we / Plot location The distance from the expected location is 120.8577103443011m but it must not exceed 60m
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Step 2 — Additional survey assessment

Access route and photo assessment

All surveys should contain information regarding the route field officers took to access a plot, the COLLECT
mobile survey form provides tools to record the geographic location of points of interest along the way
and to also record a photo name of the feature of interest, teams were instructed to record the photos
and their names. This information is useful for teams who will return to the field to monitor the plots as
part of the MRV activities in Liberia. During this assessment we will run through all of the clusters and
check to see that teams have recorded access route GPS coordinates as well as photo names. The photo
names will be compared to the photos provided by the teams to make sure that these match and can be

used for visual confirmation of routes taken. .

Each data cleaning analyst will receive a list of Clusters to assess. In the example below we will use survey
information from Sinoe County. The steps for assessing access route coordinates and photo names will be
the same for all clusters. In the following assessment we will review the presence of access route points,
the coordinates associated with these points and photo file names listed in the survey. The information
will be compared to the photo data submitted to the field team data managers. The purpose of this
exercise is to confirm that teams have captured access points (geographic coordinates) as well as photos
at these points. We will also be checking for permanent structure points as well as reference points in the

plot data.

To proceed with the cleaning and analysis, in COLLECT select data management, then select the survey
you are using from the drop down menu in the top right. In the example below we will be assessing
SN_CP_024, select this cluster and you should see an edit button available. Click on the edit button and
you should see the imported data for the selected cluster. We will now review the cluster access
coordinates as well as the photo name records. The photo name records will also be compared to the

actual names given to the photo file names. We will begin reviewing the Access route data.

A\ validation Report Zimport » PWorkflow = demo_survey

Errors Warnings Created Modified Step

0 0 27/11/2018 1438 21/12/2018 11:44 CLEANSING
liberi
5 6 27/11/2018 1438 21/12/2018 10:56 CLEANSIN ibe
15/01/2010 04:44 10:14 C 5 Lo
G

GK_CP_003 2 0
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Once you have opened the cluster you are reviewing you should see the Cluster Plot Form followed by
the cluster number, start access date and time and then the Access route information table. The figure
below shows that for this specific cluster two access route points were captured. One for Weatuzon Town
and one for Dugbeh River. Next check that the GPS coordinates have been inserted. Make sure that both
GPS X and GPS Y are present for both points. When checking the coordinates themselves, make sure that
the range of values for GPS X and between 223770.83 and 681168.56 while for GPS Y are between
481258.56 and 945603.90. If the values stored in the database are outside these ranges then please make
a note of this error in the data cleaning error sheet. Do not make any changes yet. We are now only
seeking to identify the presence or absence of this information. Once you have checked the coordinates

we will now compare the access photo code with the photos captured and shared by the teams.

Cpen Foris Collect b -+
&« C {t @ 127.0.0.1:8380/collect/#/datamanagement/552

i Apps W Bookmarks & Google [9 Motepad RainyMood [ Open Foris Calc - E... 4 Bankof Zambia We.. [ you®fac ]

b |_|_[l[_'| Home / Data Management J Record

Data Cleansing Cluster SN _CP_024

Cluster Plat Form I Elot

1.  Cluster Plot number =y e g2

# Dashboard

Data Management

Start access date G

Survey Designer + " 28 /10 |/|2048 |
Start access time @ 0o |: 18
P Data Cleansing ¢ Access route N
Coordinates
SRS GPS Y GPS X Access photo
Map Description code Bearing
EPS5G:32629 P
Weatuzon Tow 554626 547133 SN_024/EP/Acc| (148
d Saiku ; EPSG:32629 P
Dugbeh River 555348 546701 SN_024/Ep/ficc| |329
Backup/Restore \ 4 W A
End access date 3 28 |/10 |/|2018 | E&
_ ) End access time @ 09 |: 18
Security
Team
Team number O1® 203040506
Team Leader Anthony 1. Koig

Cluster Plot desciption Young secondary formation with fallow across

The current cluster plot is located in Sinoe, we know this from the cluster name SN_CP_024, and we know
that the Sinoe clusters were enumerated during the first campaign in the South East / Priority Landscape
2. Observing the additional information provided in the Team table we can see that this cluster was
enumerated by Team 2. We will use this information to locate the photos in the data folders which have

been shared with you at the start of the data cleaning. We know that data from campaign 2 in Priority
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Landscape 2 were combined with campaign 1. In the data folder navigate to the Photos folder, select
PriorityLandscape2, Campaign_1-2 and finally Team_2. In the folder you should see two sub-folders
named Access_Route and ReferencePointPhotos. For now we are interested in Access_Route only. Double
click on this folder. In our present example there are 8 photos in the folder. Photo naming conventions
have not always been adhered to in the present inventory so you will need to use common sense to match
the photos with the names recorded in the survey. The names in the survey are - SN_024/EP/Accs.
Rt/ph_1 and SN_024/EP/Accs. Rt/ph_2. We can see below that none of the images in the Team 2 folder
match or indicate they were captured at this cluster. Here we have a case of missing photos. If this is the
case for your cluster, make sure to note the missing photos in the data cleaning error recording sheet, be
sure to capture the cluster name and the number of missing photos. If you find a photo whose name is
incorrect in the database replace the name in the database with the photo name in the respective photo
folder. Make a note of this change in data cleaning error recording sheet. Repeat this process for all of the
access route points in the clusters assigned to you. Be sure to accurately record the errors and or changes

made to the database in your error recording sheet. We will now move on to the Reference Photos.

oo =]
@uv| <« Liberia_MNFI_Data » 2.Photes » Prioritylandscape2 » Campaign_1-2 » Team_2 » Access_Route v“y” Search Access_Route PI
File Edit View Tools Help
Organize = Includein library = Share with + Slide show New folder =« [ -Z@Z-
Liberia_NFI_Data - MName i Date Type Size Tags
1.RawCollectData . . .
AT | 014_Acess_rot 2.jpg JPEG image 6,804 KB
. Dss Lo ] GCM_CP_202_AR 3.jpg JPEG image 5,731 KB
P?"_"i"t); o :ﬂpe = GG EP 086 Acc Rot 3jpg JPEG image 1,454 KB
riorityLandsca
- .t)fL p peZ | GG_EP_085_Acc_Rot_ 1.)pg JPEG image 5771 KB
rlcorlty an Sia; | GG_EP_086_Acc_Rot 2,jpg IPEG image 4,400 KB
aTmpa'gl"- | NB EP 085 Acc Rot 085.jpg JPEG image 5,694 KB
Team_2 = SN_EP_013_Acess_Ror_# 1,jpg 11/1/20 M JPEG image 5,505 KB
Tm- 5 = SN_EP_013_Acess_rot_# 4.jpg 11/2/201812:13 PM JPEG image 7472 KB
ccess_Route

Reference photos and prominent structures

Reference photos were captured as part of the Plot data. As such select a plot from the plot tab, in this
example we will be using Plot Type EP for the same SN_CP_024. Select the EP plot and then select the
Reference Point Form. You will see that there are two prominent structures along with two plot photos.
The prominent structures do not have an input location for the photo name, we will make use of the
Description of prominent structure input dialogue to store the photo file name. We will also compare the

photo code in the add photos section to the photo name stored in the photo database.
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(_/ "'Ll_fl[_)"r'? Home / Data Management / Record

@ Dashboard Data Cleansing Cluster SN_CP_024

C ot
Data Management
g9 Plot  fplot type EP |'||'Ii 9
—

Survey Designer « Plot type (® Elbow Plot(J Center South Plot(Q South Plot(Q Center West Plot(D) West Plot
2. Plot enumeration date 25 |/|10 |/ 2018 |

? Data Cleansing 4.  Plot enumeration time g |: |37
Accessible ® ves (O Mo
Ma
P Slope
4 Saiku Slope measure & 10 deg
Slope percent (@ 13 %
e <
Backup/Restore Mo of trees per ha @ T

Basal area per hedtare @ |3,5020571

Security

Reference Point Form I Bird Mammal Reptile/Amphibian Plot Description Farm FWD/CWD | Regeneration Trees

Prominent structure

Distance to  Azimuth to
prominence prominent
Prominent structure struchure

structure name {m) (deg) Desaiption of prominent structure
Rattan climbers| |5 180 Group of rattan climbers.
Woody perenniz| |4.5 a0 Woody herbs used for thartching shelters in the
communities.
4 N
Add )
Plot Photos &
Photo
bearing
Photo code (deg)

1. SN_024/EP_phe [180

2. SN_024/EP_phe 320

Navigate to the folder which contains the ReferencePointPhotos for the campaign one and two of Priority
Landscape area 2. There are exactly 100 photos (this will vary depending on the team and campaign) in
Team 2’s folder, we now need to identify the photos captured for both the prominent structure and the
plot photos. Sort the image files according to name and scroll down till you find the images with names
that match the cluster you are assessing. In the present case we are looking for files with names that
include SN_CP_024, we note that there are four files which have the relevant file naming convention with
additional references to PP (plot photo) and PS (prominent structure). It should be noted that teams may
have used different naming conventions, you will need to use common sense and or prior knowledge of
the naming conventions to identify the relevant photos. The figure below highlights the four photos which
team 2 captured at the elbow plot of SN_CP_024. The image files with the suffix PP refer to the plot photos

recorded in the survey while the PF refer to the prominent structures. The PF images will need to be
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visually examined to see which photo refers to the Rattan Climbers and which refers to the Woody

perennial.
-
Organize « =] Preview = Slide show Print E-mail New folder =~ i@l
J Liberia_NFI_Data “*  Name Date Type Size Tag =
. 1.RawCollectData X . i
=| SP_CSP_014_PS_01.jpg JPEG image 52714 KB
2.Photos R . — =
| SN_SWP_025_P5 01.jpg JPEG image 4,091 KB =
. MonPrieritylandscape X - - X i
i=| SN_5P_024_P5 02.pg 10/29/2018 11:28 AM JPEG image 4334 KB
Priontylandscapel — X - . ==
o i=| SN_SP_013 PP _(0l.jpg 11/2/2018 1:59 PM JPEG image 4,565 KB
. Prioritylandscape2 _ X - X i
. s i=| SN_EP_013 PP 0l,jpg 11/2/2018 12:53 PM JPEG image 4,534 KB
= ?rmpa\gln_ i | SN_CWP_014_PP_02,jpg 10/27/2018 10 JPEG image 6,182 KB
] Team_2 =] SN_CSW_013_P5_01,jpg 11/2/2018 1:25 PM JPEG image
| e =| SN_CSP_025_PS_02,jpg 10/24/2018 1:.03 PM JPEG image
. Access_Route . ~ ~ .
. | SN_CSP_025_PS_0Ljpg 10/24/2018 12:59 PM JPEG image
. ReferencePointPhotos R - - .
=| SN_CSP_025_PP_02,jpg 10/24/2018 1:07 PM JPEG image
, Team 3 R R .
10/24/2018 1:06 PM JPEG image 3
. Team 4 = = =
- . =| SN_CSP_024_PS_02,jpg 10/29/2018 10:45 AM JPEG image 4024 KB
) Team’ﬁ | SN_CSP_024_PS_01jpg 10/29/2018 10:36 AM JPEG image 4130 KB
] Team_T =| SN_CSP_024_PP_02,jpg JPEG image 4547 KB
L | SN_CSP_024_PP_01.jpg 10/29/2018 10 v JPEG image 4730 KB
- . Team_ 8 E . - - . .
=] SN_CSP_023_PS_02,pg 10/31/20181213 PM JPEG image 5345 KB

Once you have determined the correct names for the prominent structures, copy the file name of the
respective image into the “Description of prominent structure” input, do this for all prominent structures.
Now do the same for the Plot Photos, check if the image file has a different name to that which has been

captured in the survey, if this is the case update the survey with the correct image file name.

REFErEncEPﬂintForm] Biri | Mammal | Reptile/amphibian | Blot Desaiption Form | FWD/EWD | Regenertion Trees

Prominent structura

Distance to  Azimuth to
prominence prominent

Prominent stucture  structure

stucture name | (m) (deg) Desaiption of prominent structure

Rattan climbers| |5 130 oup-ofrattz mbs
SN_CSP_024_PS_01.jpg

Woody perenniz (4.5 90 Woody herbs used fo rs in the

artching shelters i
communities{ SN_CSP_024_P5_02.Jpg
Add &5
Plot Photos i)
Photo
bearing

(deg)

180

Photo code

& admin~
fersion: 3.249 fA
@ 018

I Save I [] tutoszve  Changes not saved

Once you have made the changes do not forget to save the updates. Repeat this process for all clusters
assigned to you. If you see that there are missing prominent structures in the survey (i.e. There is a photo
captured but no record in the survey make a note of the omission in the error recording sheet. Please

review each plot in each cluster assigned to you.
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Land use assessment

The plot description form of the biophysical survey captured land use information that is vital for the
accurate analysis of the inventory data. This section of the SoP will review the assessment of the land use
information captured as part of the stand description. Once again the manual will make use of the
SN_CP_024 cluster, select the plot type EP, and select the tab labelled Plot Description Form and scroll
down to the section titled Stand Description. Check that information has been captured for the Land Use
class, Land Use subdivision, Successional status and finally forest type. If this information is missing make
a note of the omission in the error recording sheet provided, taking special care to capture the correct

cluster and plot type in the sheet along with the type of omission identified.

foris

COLLECT Home Data Management / Record
Data Cleansing Cluster SN_CP_024
Dashboard
" Cluster Blot Form_|aeBlotel
Data Management |8 o
Survey Designer < Plot Fyp= T ETW POt Center South Plot (D South Plot( Center West PlotD West Plot
3. Plot enumeration date 25 /10 |/ 2018 | ]
Data Cleansing 4. Plot enumeration time g |: 37
Accessible @ ves O No
Map Slope
_ Slopa measure @ de
ad Saiku 0 ¢
Slope percent 18 3
Backup/Restore * No of trees perha @ 215

Basal area perhectare & |3.5020571

Security

| Refersnce point Form Bird mammal | Reptile/amphibizn [ Blat Desciption Form | FWD/CWD | Regenemtion Trees

Fallen Trees @ ® 1-5 Trees O 5-10 Trees O More than 100 No fallen tree

Stand desaription

Land ovnership O PrivateQ Protected® Communal O Sacred O Don't know

Land ovnership note  Community farming zone and areas to collect
Non timber forest products.

Land Use dass (® ForestO Cropland (O Wetland O Grassland O SettlementO Shrubland/Woodland O Water(D Recky cutcrop (O Other land
Land Use subdivision @ () Forest protected area (D) Forest/Timber extraction(Q) Community forest{Z) Mangrovesi(J) Farest plantation(s) Forest (fallow) @
Successional status gy 13 Secondary forest young

Forest type O Not sure( Savannah(Q) Mangrove O Mountain () Plantation & Semidecdeous() Evergreen

Repeat this process for all plots and clusters assigned to you making a note of any and all omissions
identified.

Harmonize Non-timber Forest Products

Non-timber forest products are an important source of food and income for communities in Liberia, the
NFI survey provided teams with an opportunity to record non-timber forest products (NTFPs) present at
each of the clusters sub-plots. Unfortunately, at the start of the inventory a concise list of NTFPs was not
available and as such the field teams were asked to input the NTFPs using free text. The following section
will explain how data cleaning officers will harmonize these inputs making use of a lookup table prepared
to support this activity. Once the data has been harmonized it will be easier to run data analysis on the

information. We will use an example from the lookup table to explain why this is necessary. The figure
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below shows a screen shot from the lookup table created. You will see that because teams were free to
enter the names of the NTFPs, they sometimes used incorrect spelling, this is expected as in the field and
indeed has been planned for. The table provided to data cleaning teams contains a column named Survey
NTFP as well as a column called Harmonized NTFP. Each of the entries in the database are included in
Survey NTFP column, in the Harmonized NFTP column we see what the values in the database should
look like. In the example below we see that there are a number of incorrect spellings in the database for
Aframomum melegueta, as well as the correct spelling in the Harmonized NTFP column. In the present
data cleaning exercise you will be expected to navigate to the Forest Resources section of each cluster
and sub-plot assigned to you and to update the NTFP name recorded using the Harmonized NTFP name

provided in the excel table. A practical example is given below.

H = NTFP_LookupTableaxss - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
—J ;— Cut Calibri Ju ca A == =|| % %‘Wrap Text General - ’;‘J MNormal Bad Good
E® Copy
e o et u-|m|Bea- === m | EMegencoms - | § - % 1 | @ Conitioal Format | [TETTTTIR) Exiaratory... [l
Clipboard ] Font ) Alignment ] MNumber ] Styles
B3 | i Jﬂ Aframomum melegeta
A B @ D

1 MNumber Survey NTFP Harmonized NTFP NTFP Use

2 1 Abura Abura Folder, Medicinal

3 2| Aframomum melegeta

4 3|Aframomum melegueta

5 4|Aframomum melegueta.

6 5|Aframonun melegueta : . . . ;

= Aframomum meleguetal For infection, stomach, menstruation, and food fruit

7 6| Afriamommun melegueta .
8 7| Afromomum malaguitta
9 8| Afromomum maliguetta
10 9|Afromumum mekgueta
11 10 African walnut African walnut Fruit for food
12 11 Alchonea codifolia
13 12 Alchonia
14 13 Alchonia chlodipholia
15 14 Alchonia cordifornia Alchornea cordifolia Medicinal
16 15 Alchordea cordifolia
17 16 Alchornea Cordifolia
18 17 Alchornea cordifonia
19 18 allanblackia Allanblackia used for cosmetics and medicals
20 19 Annikia polycarpa tree Annika polycarpa Traditional medicine to cured or prevent Yellow fever and malaria.

The example presented below is taken from the Cluster GCM_CP_166. Open COLLECT and navigate to
data management and select the Liberia_nfi_utm_20180907 survey. In cluster plot number, insert
GCM_CP_166. Select this cluster and select the edit button to open the survey. Select the plot tab, once
itis loaded select the Plot Description Form. At this point you should see the Forest Resources section title
with a sub title called Non Timber Forest Products (NTFP). Directly below this you will see a table with two
columns, one titled NTFP name and the other NTFP use. We will focus on updating the NTFP name (red

box) with the harmonized name from the look up table.
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GPS X

264051

Distance from expected plot location 1 840503 =

Topographic position ) Ridge Top (O Upper Side HllD) Middle Side HllD Lower Side Hill(® Flat Land O River BedD Gorge/Ravine
Aspact O Northern (D) North-Eastern(D) Eastern(J) South-Eastern(D) Southem (D South-Western(J) Western(® North-Western(J) No aspect
Elevation (i, 17 m

Forest Resources
Hon Timber Forest Products (NTFP)

TP use

Palm tree ood and Medic

tedicinal

Medicinal

ledicinal
Xylopia evens fedicnal
Tetracera affini; Medicinal

Snag 1-5 snags () 5-10 snags O More than 10() Mo Snags

Fallen Trees (#) 1-5 Trees() 5-10 Trees () More than 100 No fallen tree

The graphic above indicates that for GCM_CP_166 Elbow plot, the team recorded six NTFP present. We
will now go through the process of updating each of these NTFP names with the harmonized name from
the lookup table shared with you. The first entry in the list is Palm tree, open NTFP_LookupTable.xlsx and
scroll down or search for the term Palm tree, you should find it at number 99. You will see that the

harmonized name for all NTFPs labelled Palm tree is Elaeis guineensis.

H - 5 MTFP_LookupTable.xlsx - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
T =i 1 Split [T View Side by Side Lo
| Formula B Q [E) = E g
M@ B O omisn| Q [3 [ | 2 = ==
MNormal Page Break Page Custom | [/ gridlines v Headings Zoom 100% Zoomto Mew Arrange Freeze Switch Macros
Preview Layout Views Selection | Window  All Panes~ Windows ~ B
Workbook Wiews Show Zoom Window Macros
8100 - fe | plamtree
A B € D
1 | Number Survey NTFP Harmonized NTFP NTFP Use

89 88 Eleais guinensis

0 89 Eliaes guineansis
. g B N Elaeis guineensis Oil palm production, construction, palm butter, furniture
a1 90 Eliaes guineensis

a2 91 Eliaes guinensis

93 92 Elianes guineensis

a4 93 Palm

as 94 palm tree

98 95 palm trees

a7 96 palm trees, coffee africana
98 97 Palms

a9 98 Plam

100| 99 Plam tree |
101, 100 Plamtrees

1021 101  Elias guineensis

103 102  Elias guineensis

Replace Palm tree in the survey with Elaeis guineensis. Now repeat the process for all NTFPs present. For
the present example we will not actually make any changes to the database, rather the example is here
to guide your own cleaning activities. It may be the case that the data inserted into the database is in fact
correct and does not require updating. You have the opportunity to check each of the NTFPs listed against
the lookup table provided. It is very important that all NTFPs have names that are common with those

Harmonized NTFPs in the excel spreadsheet. In the example below we have updated the first and the last
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NTFP name using the harmonized names from the spreadsheet. Once you have completed your own

updates do not forget to update and save the data.

Reference Point Form | Bird | Mammal I Reptile/Amphibian I Plot Description Form I FWD/CWD | Regeneration Traes

Elevation i 17 m
Forest Resources
Non Timber Forest Products (NTFP)

TP name AT use
Elaeis guineens Food and Medic I

Palisota hirsuta’ Medicinal

Mareya micrant Medicinal
Costus dubius | Medicinal

¥ylopia evensii | Medicinal

Tetracera affini; Medicinal

Snag I TS eneasy o-10 snags(_) More than 10(#) Mo Snags
Fallen Trees @ (*) 1-5 Trees () 5-10 Trees(_) More than 10 Neo fallen tree

Cycle through all of the clusters assigned to you and make sure to check and or update the NTFPs using
the spreadsheet provided. If you come across any NTFPs that don’t have a harmonized name, please make

a note in the relevant error recording sheet. We will follow up with these errors at a later stage.

Exporting cleaned data

Once the online database has been cleaned and everyone has completed their allotted clusters, it will be
necessary to download the data to your local machine. To do this make sure you have saved all of your
changes to the database. Return to Data Management, make sure you are in the correct survey (you will
only have access to one), click on Export and select CSV/Excel. Once prepared the software will give you
the option to save a *.zip file similar to this one (collect-csv-data-export-liberia_nfi_utm_20180907-2018-
10-12T10_33_31.zip). Save it to your local drive. We will be using this data for the remainder of the data

cleaning activities.
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@ Open Foris Callect x  + [=TE] %

< C @ 127.0.01:8380/collect/#/datamanagement a % B v B=ME9 o0

B Suggested Sites

Home / Data Management

Data Management Cluster Plot number to CSV/Excel Owner
Errors Warni ified Step All
. to Collect/Calc format A
Survey Designer
p Data Cleansing GP_CP_223 10 1 11/09/2018 16:00 11/10/2018 16:59 ENTRY  admin
Map LF_Cp_282 72 1 11/09/2018 11:17 11/10/2018 11:53 ENTRY & admin
Saiku BM_CP_185 o o] 08/10/2018 186:25 08/10/2018 16:25 ENTRY [ admin
GCM_CP_165 0 0 08/10/2018 16:25 08/10/2018 16:25 ENTRY & admin

Backup/Restore <
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Step 3 — Tree Species Assessment

Data preparation

Step 3 of the data cleaning exercise will make use of the data you exported from the previous exercise.

Navigate to the folder where you stored the exported data and unzip this folder. You should see

something similar to image below. The tree species assessment will make use of the tree.csv file.

er
Documents library
NTFP
MName Date modified Type Size
h tree.csv 4/10/2019 2:21 PM Microsoft Excel Comma Separated Values File 1,986 KB
-] reptile.csv 4/10/2019 2:21 PM Microsoft Excel Comma Separated Values File 60 KB
E2] prominent_structure.csv 4/10/2019 2:20 PM Microsoft Excel Cormma Separated Values File T4 KB
£ plot_photos.csv 4/10/2019 2:20 PM Microsoft Excel Comma Separated Values File 51 KB
=] plot.csv 4/10/2019 2:20 PM Microsoft Excel Comma Separated Values File 517 KE
E £z nifp.csv 4/10/2019 2:21 PM Microsoft Excel Cormma Separated Values File 63 KB
E=] mammal.csv 4/10/2019 2:21 PM Microsoft Excel Cornma Separated Values File 167 KB
] fwd.csv 4/10/2019 2:21 PM Microsoft Excel Comma Separated Values File 13 KB
[ A0 cwdesv 4/10/2019 2:21 PM Microsoft Excel Cormma Separated Values File 29 KB
2] cluster.csv 4/10/2019 2:20 PM Microsoft Excel Cormma Separated Values File 53 KB
£12] canopy_cover.csv 4/10/2019 2:21 PM Microsoft Excel Comma Separated Values File 103 KB
£ bird.csv 4/10/2019 2:20 PM Microsoft Excel Comma Separated Values File 185 KB
£12] amphibian.csv 4/10/2019 2:21 PM Microsoft Excel Cormma Separated Values File 24 KB
0= access_to_cluster.csv 4710/2019 2:20 PM Microsoft Excel Comma Separated Values File 64 KB

Although the survey already contains a long list of official scientific names for tree (and animal) species,

the crews during the survey are given two possibilities that do not include scientific names:

- Unknown sp. Reserved in principle for those species that are unknown, which in theory should
have been collected (as leaves, flowers, fruits... or other components that might help recognize
the plant), put into a bag, codified under the column species_sample and sent to the laboratory
for identification.

- Unlisted sp. Reserved for species that might not have been included in the initial survey list of
Liberian species but are known to the botanist. In this case, while the code in the column
tree_species_scientific_name should be Unlisted_sp., the proposed known scientific name
should be included under the column unlisted_tree_species and, if the local name is known, it
should have been included under the column local_name_local_name in the exported csv file

(this could be tree.csv, amphibian.csv, bird.csv, mammal.csv, ntfp.csv, or reptile.csv).’
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Yet, the current database contains also Blank cells, given the fact that the variable

tree_species_scientific_name was optional.

The following cleaning exercise will involve interrogating the unlisted species using online tools and
updating the tree.csv file. The tree.csv file that currently resides on your hard drive includes all trees from
all clusters in the data set. Each of you have been assigned a specific set of clusters to clean and correct.
The first step in the species assessment process is to filter for your specific list of clusters. Open tree.csv
and immediately re-save it using the following naming convention <youname>.tree.csv. We will now do

all of our work in the new file.

Microsoft Excel Mame Date modified Type Size
El-| access_to_cluster.csv 4710/ Microsoft Excel C... 64 KB
[ Favorites ] amphibian.csv 4/10/2019 2: Microsoft Excel 24 KB
Bl Desktop £z bird.csv 4/10/20 Microsoft Excel C... 185 KB
& Downloads =] canopy_cover.csv 4/10/ Microsoft Excel C... 103 KB
= Recent Places El:| cluster.csv 4,/10/20 Microsoft Excel C... 53 KB
@ OneDrive B cwd.csv 4/ Microsoft Excel C... 29 KB
Bz fwd.csv Microsoft Bxcel C... 13 KB
o Libraries £:] mammal.csv 4/ : Microsoft Excel C... 167 KB
3 Documents Bz ntfp.csv 4,/10/2019 2:2 Microsoft Excel C... 63 KB
o Music ) plot.csv 4/10/ 0 Micros 517 KB
=] Pictures s plot_photos.csv 4/10/2019 2:20 Micros 51 KB
E Videos =] prominent_structure.csv 4/10/20 0 B . T4 KB
s reptile.csv 4710/ 221 PM Microsoft Excel C 60 KB
1M Computer £ tree.csv 4/10/2019 2:21 PM Microsoft Excel C... 1,986 KB
£, 0SDisk (C3)
G‘I_-I MNetwork
File nanfle:  WesleyRoberts_tree.csv -
Save as ty| ']
Authore Robertc Jonathan (FOAL Jags Add atag Litle: Add 2 title

In your new file add a new sheet and call it “corrected_tree”. Go back to the previous sheet, we will now
select only the clusters that have been assigned to you for this exercise. This will be done by preparing a
filter and copying and pasting the selected data into the corrected_tree sheet. Click on column A to select
the column, column A contains the cluster number, we will use this column to select our clusters of
interest. With the column selected, click on Sort & Filter on the right (see below). In the example below |
have selected all cluster from Sinoe County using the first two letters from the Sinoe counties clusters,
“SN” in the search box. You may have clusters from multiple counties, if so you will need to make multiple
selections to include all clusters. It is really important that you select only those clusters which are

assigned to you, we do not want there to be any omissions and would like to avoid duplication of efforts.
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H ©- s WesleyRoberts tree.csv - Excel 7 3 -
HOME | INSERT ~ PAGELAYOUT  FORMULAS  DATA  REVEW  VIEW Roberts,Jonathan (FOA) ~

pray
Calibri BT Y ® - | B wWrapText General - E-'j B [ X 3 Autosum
- - EH @ Fill -
Tu-|[M.[&.oa- B Merge&Center « | § - % o | %G 8 Conditional Fomatss Cel | Inset Delete Format -
Formatting~ Table~ Styles~ | - - - € Clear~
Clipboard & Font ® Alignment & Number ® Styles Cells
B12 v S| we
A L8 D E F G H 1 J K L M
cluster_cluster_plot | ¥ plot_plot_type wree_no tree_distance tree_distance_unit_name tree_condition tree_canopy_position tree_species_code tree_species_scientific_nametree_species_ve ree_species_|ree_species_tree_specietrd
SortAtoZ 1 25 L ] AFZELIA_BELLA Afzelia bella
- i 2 39 L s FUNTUMIA_AFRICAN  Funitumia africana
SeitZto A 3 45 L s FUNTUMIA_AFRICAN  Funitumia africana
Sort by Color » 4 118 L C PYCNANTH_ANGOLEN Pycnanthus angolensis
. . 5 108 L c ALBIZIA_ADIANTH Albizia adianthifolia
B Clear Filter From *cluster_cluster_p... 1 22 L s DRYPETES_AFZELII Drypetes afzelii
2 19 L s MYRIANTH_ARBOREU  Myrianthus arboreus
3 26 L s MYRIANTH_ARBOREU Myrianthus arboreus
- 4 65 L ] LOESENER_KALANTH  Loesenera kalantha
SN x 5 54 L 1 TETRABER_TUBMANI Tetraberlinia tubmaniana
¥ ¥ (Select All Search Results) (I3 65 L ] SACOGLOT_GABONEN _ Sacoglottis gabonensis
0 7 68 L ] MAMMEA_AFRICAN  Mammea africana
8 152 L D TETRABER_TUBMANI Tetraberlinia tubmaniana
s 185 L D BRACHYST_LEONENS  Brachystegia leonensis
10 16.2 L c UAPACA_HEUDELO Uapaca heudelotii
1 12 L D TETRABER_TUBMANI  Tetraberlinia tubmaniana
12 126 L D SACOGLOT_GABONEN Sacoglottis gabonensis
13 15.1 L c
1 12 L D SACOGLOT_GABONEN  Sacoglottis gabonensis
1 08 L S TRICHOSC_ARBOREA Trichoscypha arborea
2 06 L s GARCINIA_EPUNCTA  Garcinia epunctata
3 12 L S LOESENER_KALANTH Loesenera kalantha
4 57 L ] DIOSPYRO_SANZA-M _ Diospyros sanza-minika

Once you are sure that you have selected all clusters that are assigned to you, please copy and paste the
selection to your tree_corrected sheet. Once complete, turn off the filter and save your file. Switch to the
corrected_tree sheet and scroll down to the bottom of your data. An unfiltered tree.csv file should have
more than 10,000 entries, check that you have less than 10,000 entries. In the example below Sinoe has
around 1,561 trees. Yours will certainly differ. We now have our assessment data sets prepared, before

we continue it is important to look at the potential issues.

d ©- = WesleyRoberts tree.csv - Excel 7T ®m - x
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Roberts, Jonathan (FOA) -
— = e N
& cut Calibri SnoeA s = - | EoWrap Text General - r B | i B @ 2 Autosum %‘Y i
B Copy = Cond | F s (:‘]I 1 Del Fe EF‘"' Sort & Find 8
BIU-|S-|d-a-|= Merge & Center = | $ - % + | %3 &4 Conditional Formatas Cel nsert Delete Format ort & Fin,
 Format Painter & S "% Fommattingw Tabler Stylest | -+ v v | SClarT  Fijtere Selects
Clipboard w £} Alignment £} Humber £} Styles Cells Editing ~
Al1562 - hd
A B C D E F G H 1 J K L M N (o] P Q R 5 -
1553 SN_CP_035 Sp 2 2 L S MACARAM Macaranga barteri macarangi English  C
1554 SN_CP_035 SP 3 2 L S HARUNGA Harungana madagascariensis harunganiEnglish  C
1555 SN_CP_035 CWP 1 7 L D MUSANG/ Musanga cecropioides cork wooc English  C
1556 SN_CP_035 CWP 2 3 L D MUSANGZ Musanga cecropioides cord woocEnglish  C
1557 SN_CP_035 cwe 3 11 L D PENTACLE Pentaclethra macrophylla pentacletiEnglish  C
1558 SN_CP_035 WP 1 2 L S HARUNGA Harungana madagascariensis paint stickEnglish  C
1559 SN_CP_035 WP 2 2 L S HARUNGA Harungana madagascariensis paint stickEnglish  C
1560 SN_CP_035 WP 3 a L S VITEX_CHI Vitex chrysocarpa vitex English C
1561 SN_CP_035 WP 4 5 L S VITEX_CHI Vitex chrysocarpa vitex English C
1562|

In order to see the potential issues with these different options, the steps would be:

1. Open with Excel the <youname>.tree.csv file we have just created.

2. Navigate to the corrected tree sheet, freeze the Top Row containing the variable names
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B 9 tree - Read-Only - Bxce
File Home Insert  Page layout  Formu Data  Review Help @ Tell me what you want &
2 Formula Bar Q Y pEmm =02 Split (1 View Side by Side |
- - T Hide =
Normal Fage Break Page CUSIOM [ Gridlines 7] Headings  Z0OM 100% Zoomto New Amange Freeze Switch  Macros
Preview Layout Views Selection Window Al Panes= Windows - -
warkboak views Show zoom Unfreeze Panes Macras ~
pa - fo | Bertiera oh the entire w v
A B c [»] E F G H AT K L M N o P -
1 Ablor. ol § & . J | 7] Keep the top row visible while scrotling ! . isred local neme local name  llocal i
cluster_chplot_plot_tree_no tree_dista tree_dista tree_cond tree_cano tree_species_code e pear ey _specitree_speci tree_speci tree_speci unlisted_tree_species _local_name local_name _local_name_i
2 |LF_cp_28:WP 1 2 L 5 UNLIST Freeze First Column Milittia leonensis militia english
3 |LF_ce_28iwP 2 2 L s UNLIST Psychotria yapoensis  xychotria
4 |LF_ce_28:wp 3 2 L s UNLIST scrolling o the rest of the worksheet Bertiera adamsii Bertiera english
5 LF_CP_28:WP 4 7 L [ HARUNGAN_MADAGK Harungana madagascariensis harungana h
6 |LF_CP_28:WP 5 7 L 5 ANTHONOT_MACROP Anthonotha macrophylla anthonota english
ZolECP 25 Wo I Z L ALBIZIA ZYGia Albizio zvgio iassa Gisel

3.
columns in the data set)

tree -

Read-Only -

T T T T

Locate cursor on a cell that is not blank and filter (here we want to apply a filter option to all

sl B £ Wrap Text Genera E! # | Normal Bad Good €m Bx E::""’g"m @ O
Copy - - ill -
 Format Painter ru-E-o-A- S| Merge & Center - | § - % 7 W S ff:"mua';"?::“‘?r::;'f‘ﬁ Neutral | chock coll I8 et Delete Format | o 1 :':ra: s:?:a&-
Font agament Namber Shles cels B A] g
N10 S sort
tom Sort
H I ] K L M N o [ o} R s .
1 |tree_species_code | tree_species_scientific_name _ tree_speci tree_speci tree_speci tree_speci tree_speci unlisted_tree_species | local_name_local name  local_name_local_name_language  tree_identity _ species_sample | EIen
2 | UNLIST Unlisted sp. Milittia leonensis militia english c
3 unusT Unlisted sp. Psychotria yapoensis  xychotria c
alunsr Lolised <o Bedieraadansi Bedicr coglish <

4. Click on the arrow on the right side of the tree_species__

scientific_name (Column I) row name. A

menu of options appears. Click on (Select all) to leave all options blank.

Read-0

&

tree -

Insert  Page layout  Formulas Developer  Help @ Tell me what you want to do

iaPerez, lavier (FOA

= :c“‘ Calior o A w & - EWepTen General . 4 | Nomal Bad Good €= BX g g:‘”s“m - 4 p
= :::ﬁ:_mmm BIu- - &-A iMerge & Center = § - % 5 % J ;?:;:fnfl Fornatas eutral Caleulation | [TTECININY . 'msert Delee Fomat S
clipboard Font Alignment Namber syles cets Edting ~
12 - fi | unlistedsp. -
A 8 c D E F G H i ) K L M N o P -
1 |cluster - |plot_pl - |tree_nd - |tree_dit - | tree_dii = |tree_ca - |tree_ca - | tree_species_code |~ | ree_species_scientific_name| - tree_sp - | tree_sp| - |tree_sp - |tree_sp| = |tree_sp| ~ |unfisted_tree_species - |local_name_local_name ~ |local_name_I{
2 |iF_cp_amwe 1 2 L s UNLIST | ] ! Milittia leanensis militia english
3 |LF_cP_28:wp 2 2 L s UNLIST | 7 Psychotria yapoensis  xychotria
4 |LF_cp_amwp 3 2 L s UNLIST Bertiera adamsii Bertiera english
5 |LF_CP_28:WP a 7 L | HARUNG) by Coler ' harungana english
6 |LF_CPosiwp 5 7 L s ANTHONC anthonota english
7 |LF_cp_amwe 6 7 L s ALBIZIA_Z yassa Gssi
8 |LF_cp_asiwp 7 7 L s MYRIANT . myrianthus english
9 |LF_Cr_asiwp 1 7 L s ALBIZIA_Z Yassa english
10 LF_cp_2s:wp 9 7 L s ABIZAZ 5 el Yassa english
11 |LF_cp_28:wp 10 7 L s ALBIZIA_F S albizia english
12 LF_cp_amiwp 1 7 L s PETERSIA ¥l Adenanthera pavorina petersianthus english
13 LE (P FrA 1 rd L AURIANT A Avglopsis chavalieri g enplich
(=Y tree - Read- rciaPerez, lavier (FOA) [
Insert  Pagelayout Formulas Developer  Help ) Tell me what you want to do | Share
o :(“‘ Calibr -n =& ®-  LwepTex Genera - 4 4 | Normal Bad Good &= Bx (§ ;:“‘“ms""‘ T by p
. B ru- - | Emeseacerer - § - % 1% 1 Cordonal Fomatas el Calculation | [T .| e DeleteFomat oy, Sot nda
cipbourd Font Alignmert Number syles cons Edting ~
[ - fe | unlisted sp. -
A 8 c D E F G H 1 | K L M N o P -
1 lcluster_ + | plot_plc - |tree_nd - |tree_di  tree_dii * |tree_ca * | tree_ca * | tree_species_code | tree_species_scientific_name »  tree_sp + | tree_sp ~ |tree_sp + tree_sp| » tree_sp | unlisted_tree_species * | local_name_local_name ~ |local_name_Iq
2 |Lr_cr_amwe 1 2 L s UNLIST | Milittia leonensis militia english
3 |LF_cP_28:wP 2 2 L s UNLIST Psychotria yapoensis  xychotria
4 |LF_CP_28:WP 3 2 L s UNLIST ~ Bertiera adamsii Bertiera english
5 |LF_CP_28:WP 4 7 L | HARUNG) 1Py Cele ' harungana english
6 |LF_CP_2mwp 5 7 L s ANTHONC anthenota english
7 |LF_cp_2ziwp 3 7 L s ALBIZIA 7 yassa Gissi
8 |LF_cposiwp 7 7 L s MYRIANT , myrianthus english
9 |LF_cp_2mwp E 7 L s ALBIZIA_Z B Yassa english
10 LF_CP_28:wp 9 7 L s ABIZAZ 5o o Yassa english
11 LF_cp_2mwp 10 7 L s ALBIZIA_F felect Al ~ albizia english
12 LF_cp_asiwp 1 7 L s PETERSIA adenanthers pavoning petersianthus english
EERT I k L L LURIANT Atglopsis chevalieri i dish

5. Scroll down on the list of options and select only the bo

Blank cells.
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ciaPerez, lavier (FOR) ()

[= - tree - Read-O
Insert  Pagelayout Formulas Data  Review View Developer Help ) Tell mewhat youwant to do

= ’fc”‘ Calibr TR W B 2. B wWepTen General . ¥ # | Normal Bad

= Copy - -
Pz Bru- - A % 75 | ElMerge &Center ~ | $ ~ % 3 s Conditional Format as| neytra i

ormat Painter Formatting = Table -

Chpboard Font Alignment Namber Styles
2 - fr | Unlisted sp.

A B C o} E F G H ] 1 K L
10 cluster | = | plot_pi = | tree_nd = |tres_di~ |tree_dil = |tree_cd = |tres_ca = |tree_species_coda] ~ |tree_species scientific_name®] tres s ~ | tree_sp= | tree_sg = |tree_sp>
2 JLF CP_28: WP 1 2 L 5 UNLIST
3 [LF_CP_agiwp 2 2 L s UNLIST
4 |LF_cP_agiwp 3 2 L s UNLIST
5 |LF_cp_28:wp 4 7 L | HARUNG/ '
6 |LF_CP_28:wp s 7 L s ANTHON(
7 |LF_cr_2siwe 6 7 L s ALBIZIA 7
8 |LF_CP_28:WP 7 7 L s MYRIANT K
9 [LF_cP_2siwp 8 7 L s ALBIZIA_Z
10 | LF_cP_28:wp a 7 L s ALBIZIA_Z " Je/
11 LF_CP_28: WP 10 7 L 5 ALBIZIA_F Xylopia eloti =
12 |LF_CP_28: WP 1 7 L H PETERSIA *ylopia le-testui
13 |LF_cp_28:WP 12 7 L s MYRIANT ¥ylopia parvilara
14 |LF_CP_ 13 7 L B FUNTUM ::1:::::2"::“
15 |LF_CP_28: WP 14 7 L s MAREYA_ Xylopia staudhi
16 | LF_CP_28: WP 15 7 L 5 UNLIST Xyopia viloss
17 LF_cp_28:wp 16 7 L 1 ALBIZIA_Z Zanthorylum atchoum
18 |LF_CP_. 17 7 L | UNLIST Zanthoxylum gilets
19 |LF_CP_28: WP 18 7 L H ALBIZIA_Z i >
20 | LF_cP_28:we 19 18 L ] UNLIST
21 LF_CP_2micwr 1 7 s HARUNG/ Cancel
22 |LF_cp_28icwp 2 18 s ALBIZIAZ. ... I
23 |LF_CP_28:CWP 3 18 H STERCULI_OBLONGA Sterculia oblonga
24 LF_cp_28:5p 1 2 L s ANTHONOT_MACROP Anthanotha macrophylla
25 |LF_CP_28i5P 2 2 L s ALBIZIA_ZYGIA Albizia zygia
26 |LF_CP_28:5P 3 F L H MAREYA_MICRANT  Mareya micrantha
27 LF_CP_28:5P 4 7 L c ALBIZIA_FERRUG| Albizia ferruginea
28 | LF_CP_28:5P s 7 L 1 ALBIZIA_FERRUGI  Albizia ferruginea
29 |LF_CP_28:5P 6 7 L | ALBIZIA_ZYGIA Albizia tygia

tree 5 .

Resdy B9

H Q Type here to search

An example of the current status is shown below.

= tree - Read-Only - Excel

Pagelayout Formulas Data  Review View Developer Help @ Tell me what you want to do

Good

[checkesl |8

N

tree_sp -

€ =X My E
EIR P
Insert Delete Format
cols
[¢)

unlisted_tree_species -
Milittia leonensis militia

Psychotria yapoensis
Bertiera adamsii

xychotria
Bertiera
harungana
anthonota
yassa
myrianthus
Yassa
Yassa
albizia

Autosum -+ A
’ &y O
il -
Sor & Find &
Clear™  Fifter - Select -
Ediing
p

|_name._local_name -

petersianthus

myrianthus
funtumia
mareya
milittia
Yassa
magaranca
Yassa
magaranca
harungana

Milittia leonensis

Magaranca bateiri

Magaranca bateiri

yassa
sterculia
anthonotha
albizia
mareya
albizia
albizia
albizia

Perez, lavier (FOA) [0

local_name_I{
english

english
english
english
Gissi
english
english
english
english
english
english
english
english
english
english
english
english
english
h

english
english
english
english
english
english

= X on Calibr v - KK B ®- B wapTed - |3 [ Normal Bad Good x5 E:“"‘S“"‘ ) ¢ p
Copy - R . i . & - ¥ Fill -
o Formaeuirer | B 1 U - |- | &-A- &35 EiMergeaCenter - § - % 7 W 3 r?::;:f:,fal Format a5 Newtral Calcuiation | XTI - | "™ert DeleteFormat o iinr- sk
Clipboard Fot Aligament Number Styes cells Edting ~
12 S Unlisted sp. v
G H i | K L M N o [ a R s T -
1 tree_ca - — -
1791 UNKNOWN Unknown sp. dadaye Lorma C
220 5 PEEEED Temancs anmage manes ThEEn N
236s UNLIST Unlisted sp. Sterculia oblonga sterculia english c
2441 UNLIST Unlisted sp. Macaranga barteri macaranga english C
245 UNLIST Unlisted sp. g3 heudelotii english 4
256 0 UNLIST Unlisted sp. Chiorophora regia iroko english c
258 UNLIST Unlisted sp. Fagara macrophylla fagara english c
269's UNLIST Unlisted sp. Fagara mycrophylla  fagara english c
270/s UNLIST Unlisted sp. Fagara mychrophylla  fagara english C
2a7 1 UNLIST Unlisted sp. Fagara mychrophylla  fagara engiish c
288)1 uNLIST Unlisted sp. Chiorophora regia iroko english c
290 D UNLIST Unlisted sp. Cholorophora regia iroko english C j
295 0 s = =
297 C JNLIST Unlisted sp. Canarium Schweinfurthii Canarium English C 4 I
(irile AMI L Uphsted <o Meatnobota bactny Yomdoy Kicap C J

Species review and cleaning

Examples for unknown/unlisted species and blanks are shown in red, blue and green, respectively.

Group by group a schematic process of cleaning is:

a)

Unknown sp.: One can see that the category is wrongly inputted, since local names are provided

for the species. If indeed these names are correct (that is, unless the crews did not know the

species and decided to provide a ballpark local name suggestion), then the species should have

been classified as UNLIST under tree_species_code, UNLIST sp. under

tree_species_scientific_name, and and the unlisted_tree_species name should be found by

using a glossary lookup table once this glossary is finished. Yet, for the moment, we aim to leave
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b)

Unknown sp. as it is, until a glossary of local names, relating them to scientific names, is

available in future developments.

Blank cell under tree_species_scientific_name. They are errors since it is not mandatory to fill

up this variable. However, there should be two potential solutions here:

i) To consider it in the same way as Unknown sp. in the recommendation above. That is, if a
local name has been provided (as in the figure), then tree_species_scientific_name should
be corrected as Unlisted sp., the tree_species_code as UNLIST and the
unlisted_tree_species name should be found by using a glossary lookup table once this
glossary is finished.

ii) To temporarily change the tree_species_scientific_name and tree_species_code to
Unknown sp. and UNKNOWN respectively. Please pay attention to the period symbol in
“sp.” 1

Unlisted sp. This is the more important category to work with as a prioritizing one. One has to go

cell by cell checking the name under unlisted_tree_species. These names are likely to contain

orthographic mistakes and the person in the data management team will need to make use of
several tools to double check names. Before we start this process we will need to create a list of
unique unlisted tree species names based on those found in unlisted_tree_species.

i)  With the whole <youname>.tree.csv (unfiltered) data set, sheet corrected-tree, filter for
unique values, click Data > Filter > Advanced. A tab appears. Click on “Copy to another
location”. Then select the list range. In the above figure the unlisted_tree_species column is
in column O. Then in the List range we input $0:50. We will create the list of unique values
in a new column. In my case | selected column AS at the right end of the csv file. Then | input
SAS:SAS. Finally | check the box “Unique records only”. Press ok. A new list of unique
species will be created in column SAS. We will want to copy this into a new sheet as we will
be filtering and updating corrected_tree. Create a third sheet in your worksheet and call it
unique_unlisted. Cut column AS from corrected_tree to Unique_unlisted and paste it into

column B.
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1540 PROTOMEG_STAPFIA Protomegabaria stapfiana
1541 PROTOMEG_STAPFIA Protomegabaria stapfiana
1542 PROTOMEG_STAPFIA Protomegabaria stapfiana
1543 UNLIST Unlisted sp. List range: 50:50 [2.5]
1544 HARUNGAN_MADAGAS Harungana madagascariensis Criteria range:

1545 |XYLOPIA_AETHIOP Xylopia aethiopica Copy to: SASSAS S

1546| XYLOPIA_AETHIOP Xylopia aethiopica

1547 | XYLOPIA_AETHIOP Xylopia aethiopica J

1548 HARUNGAN_MADAGAS Harungana madagascariensis oK I ’ e ]

1549 MUSANGA_CECROPI Musanga cecropioides

1550 MACARANG_BARTERI  Macaranga barteri \.

Get BExternal Data Connections Sort & Filter Data Tools

N97 A Je

H 1 ] K L M N 0
1 |tree_species_code tree_species_scientific_name tree_spectree_spectree_spectree_spectree_spedunlisted_tree_species
1538 PROTOMEG_STAPFIA Protomegabaria stapfiana Advanced Filter @
1539 PROTOMEG_STAPFIA Protomegabaria stapfiana e ~
Adtion

_ Eilter the list, in-place
@ Copy to another location

—

fargara macrophylla

L S S

i)

i)

In your third worksheet you can see column AS where the whole list of unique names will
show up. First modify AS top row name from unlisted_tree_species to
unlisted_tree_species_unique. In the top row of column AT (the next one to the right)
create a new variable name: unlisted_tree_species_corrected. We will input corrected
names on this column. So far we have something like this. Remember that your list of

species will be different when compared to this one, it is meant to be that way.

AS AT
unlisted_tree_species_unique unlisted_tree_species_corrected
Milittia leonensis

Psychotria yapoensis
Bertiera adamsii

Magaranca bateiri
Milittia macrophylla
Milittia liberica
Samanea dinklagei
Santaria trimera
Hannoa klaineana
Uapaca paludosa
Parinari glabra
Hallea ciliata

First, observe that there is a blank in the fourth cell of column AS. This is not a problem. It
should just represent those Unknown or blank species (which would not include anything
under unlisted_tree_species). Select the whole list from column AS. In my case the list goes
from SASS2 to SASS$491. Then copy (Ctrl-C).Go to the Taxonomic Name Resolution Service

(TNRS) webpage http://tnrs.iplantcollaborative.org/TNRSapp.html and paste the list inside

the box Enter List. Then click on Submit List at the bottom right corner.
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Enter List | Upload and Submit List || Retrieve Results
Enter scientific names to check

Milittia leonensis
Psychotria yapoensis
Bertiera adamsii

Magaranca bateiri

Milittia macrophylla

Milittia liberica

Samanea dinklagei

Santaria trimera

Hannoa klaineana v

Click here for support Clear Submit List

iv) The list will take a while to process. At the end a box below appears looking like:

{0y Bestmatch settings + () Download settings | [ Download results
© Name Name Matched Name Source Overall  Taxonomic Status Accepted Name Details
Submitted « Score
Miitia leonensis Millettia leonensis Hepper (+2 more) ILDIS TROPICOS 95  Accepted Millettia leonensis Hepper ' Details
Psychotria yapoensis Psychotria yapoensis (Schnell) Verdc TPL TROPICCS 100 Accepted Psychiotria yapoensis (Schnell) Verc  Details
&
Bertiera adamsii Bertiera adamsii (Hepper) N.Hallé (+1 more) TPL 100 Accepted Bertiera adamsii (Hepper) N.Hallé  Details
&
©  Magaranca bateiri Magadania (+1 more) TPL 47 Noopinion Details
Miittia macrophylia Millsttia macrophylia Benth. (+2 more) ILDIS TROPICOS 95 Accepted Millgttia macrophylla Benth. Pc?  Details
Miitia liberica Willettia liberica Jongkind TPL TROPICCS 95  Accepted Willettia liberica Jongkind &' Details
Samanea dinklagei Samanea dinkiagei (Harms)Keay (+1 more) ILDIS 100 Accepted Samanea dinkiagel (Harms)Keay  Details
Santaria trimera Santiria trimera (Oliv) Aubrév. TPL TROPICCS 98 Accepted Santiria timera (Oliv) Aubrév. & Details
&
Hannoa Kiaineana Hannoa kiaineana Pierre & Engl. (+1 more) TPL 100 Synonym Quassia gabonensis Piere 5 Detals  ~
Page 1 ofs| b M |2 Displaying 1 - 100 of 490

The first column contains the name you entered. The fifth column is the taxonomic status (Accepted,
Synonym, No opinion) of the potential closest official match found in the global taxonomic repository. For
cleaning purposes we will be focusing initially on those species listed as Accepted or Synonym, No opinion
will be addressed at a later date. As such those species that have an Accepted and Synonym status will be
updated in the sheet corrected tree. The sixth column contains the accepted name of the match. For
example, in the first species introduced, Milittia leonensis, the database found a match: Millettia
leonensis, with an Accepted status and 0.95 (95%) orthographic matching. This is a good match. Download
these results from TNRS and use the Accepted taxonomic status for the second stage of the analysis.

Update the sheet corrected_tree using methods described below in the second case example.

The second case is Psychotria yapoensis, with a 1.00 Overall score (100% match) and Accepted status. But
it was inputted as Unlisted sp. and we should now double check by, for example going into the Global
Biodiversity Information Facility (GBIF) website to look whether the species is in fact present around
Liberia. All species that return an Accepted or Synonym status should be subjected to an additional
analysis using the GBIF, use the data you downloaded from TNR for this part of the analysis. Go to

https://www.gbif.org/ and in the search box input the name (i.e., Ctrl-C, to copy from the list from TNRS

and Ctrl-V to paste into the box in gbif.org)
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https://www.gbif.org/

GBIF | Global Biodiversity Informatioh Fability

Fre

b

OCCURRENCES SPECIES

Psychotria yapoensig

-

. WHATIS GBIF? *

ABOUT GBIF ITA

Then click in the lens on the right to search. The next screen is:

Psychotria yapoensis Q

EVERYTHING QCCURRENCES SPECIES DATASETS PUBLISHERS RESOURCES

Psychotria yapoensis (Schnell) Verdc. Species

Classification : Plantae > Tracheophyta > Magnoliopsida > Gentianales > Rubiaceae » Psychotria

Accepted | Species 62 occurrences

Psychotria yapaensis Sohmer Species

Classification : Plantae > Tracheophyta > Magnoliopsida > Gentianales > Rubiaceae » Psychotria

Accepted  Species 5 occurrences

Psychotria yapasensis Standl. Species

Classification : Plantae > Tracheophyta > Magnoliopsida > Gentianales > Rubiaceae » Psychotria

Accepted Species 19 occurrences

Then click on the first entry (click on the blue text) which reflects the exact name. A map will appear:

SPECIES | ACCEPTED

Psychotria yapoensis (Schnell) Verdc.

Published in: Verdcourt B (1975) Studies in the Rubiaceae: Rubioideae for the ‘Flora of Tropical East Africa’: |. Kew Bulletin 30(2): 247-326. doi: 10.2307/4103159
source: Catalogue of Life

In: GBIF Backbone Taxonomy

Basionym: U.

LY

hnell

OVERVIEW METRICS REFERENCE TAXON &3 OCCURRENCES

3 OCCURRENCES WITH IMAGES

36



One can see that the species occurs in Liberia. This means that the entry in the COLLECT survey was
correct. In this case we must go back to the sheet named corrected_tree and replace unlisted status with
the correct species name. In the sheet corrected_tree apply a filter to column O. At this stage you will
search for the unlisted specie you are analyzing in column O, filter for this species (remember to use the
original name). Once you have found the unlisted_tree_species of interest you will need to update the
tree_species_scientific_name column, changing the entry from Unlisted sp. to the entry in column O. Note
that this should only be done when you have confirmed that the species exists in Liberia. See below an
example where an unlisted species has been updated to Drypetes aframensis. All updates should be

recorded in the error recording sheet.

H S - 2- - WesleyRoberts.tree.csv - Excel 2 E - & X
HOME | INSERT ~ PAGELAYOUT  FORMULAS  DATA  REVIEW VW Roberts, Jonathan (FOR) ~
o X L. = e B
i Caliori u A a e B WepTes General 2l » D o< i Zadosum ~ Ay i
Pacie 2 CopY i Fs & | b B g gl Sort & Find &
aste BIu-|H-|&d-A-|= &= 3= | [ Merge & Center ~ -9 » |49 o | Conditional Formatas Cel nsert Delete Format art & Fin
- ¥ Format Painter == A EMerg R ® 2% | Fommatting~ Table~ Styles~ - - | & Clearr Filter ~ Select »
Clipboard & Font. & Alignment il Number i) Styles Cells Editing A
01575 M f\ v
H 1 J K L M N [ P Q R s T -
1 tree species code tree_species scientific name tree_spectree spectiree spectree spectree specunlisted tree species |- local_name_local_name local nam tree_iden species sitree_dbh
1131 UNLIST Unlisted sp. Drypetes aframensis Wedebakobakowe Sapo  C 6.7
1132/ unLST unlisted sp. Drypetes aframenst ] sapo  C 5.6,
1133 UNLIST unlisted sp. Drypetes aframensis Wedebakobaboweh ~ sapo € 3.7
1139/ UnLIST Unlisted sp. Drypetes aframensis Wedebakobakoweh sapo 6.7
H 9~ = WesleyRoberts tree.csv - Excel 7 E - & %X
EUSl | ovEe | Rt BYOUT ~ FORMULAS ~ DATA  REVIEW  VIEW Roberts, Jonathan (FOA) -
P : = K v a
o Cut Calibri 1 AN == - | B WrapTet General - e 2] i & @ X AutoSum %Y H
e B ® IS = c dI(EI | Formtas Cell | bsett Dekete Format | 27 Sort& Find &
aste B I e A == =|=5 EMegeacenter - § - % » | <3 % | Conditional Formatas Cell | Insert Delete Forma ort & Fin
~ ¥ Format Painter £ 2 ER: ® > | Fommatting - Table - Styles~ - - & Clear~ Filter~ Select -
Clipboard i) 0 Alignment k] Number T Styles Cells Editing ~
01570 v v
H 1 ) K L M N [ P Q R s T [
1 tree species code tree_species scientific_name tree_spectree_spectree spectree_spectree_specunlisted tree_species  |-¥|local_name _local name local namtree_iden species sitree_dbh
1131/ UNLIST Drypetes aframensis Drypetes aframensis wedebakobakowe sapo  C 6.7
1132 UNLIST Drypetes aframensis Drypetes aframensis Wedebakobakoweh sapo C 5.6
1133 UNLIST Drypetes aframensis Drypetes aframensis Wedebakobaboweh  Sapo  C 3.7
1139/ UNLIST Drypetes aframensis Drypetes aframensis Wedebakobakoweh sapo C 6.7

The third case, Bertiera adamsii, is equally correct. However, the distribution map from gbif.org does not
include Liberia. It is up to the data management team, in conjunction with botanists, to decide whether
the identification is correct. In this case, the species has been previously found in Ghana. Given the
proximity and ecological similarities between both Ghana and Liberia, it is quite possible that the
identification in Liberia is correct. Hence the data management team should in this case maintain the

identification and under tree_specific_scientific_name change from Unlisted sp. to Bertiera adamsii.
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SPECIES | ACCEPTED
Bertiera adamsii (Hepper) N.Hallé

source: Catalogue of Life
In: GBIF Backbone Taxonomy

Basionym: Sabicea adamsii Hepper

OVERVIEW METRICS REFERENCE TAXON ¢

52 OCCURRENCES WITH IMAGES

K2
v

78 GEOREFERENCED RECORDS

Once again data cleaning officers are encouraged to update corrected_tree sheet for the above instance.

The fourth species, written as Magaranca bateiri, is found in TNRS as No opinion under Taxonomic Status.

One can make use of an extra tool at http://plantminer.com/. There, one must select The Plant List in the

left black column. In the middle column one can leave the default options and tune the value (values

between 0.7 and 1 are possible) for the name conservativeness. A lower value will try to find names like

the name suggested but still quite different. A value of 1 will only try to find exact matches to the name

provided. In the current case, leave it at 0.7. In the middle column below, one must paste the names of

the species (one or several) in the box. Next one must click on Process list. In the third tab, on the right-

hand side, an optional match will appear. In this case it is Macaranga barteri. One can again double-check

its distribution in gbif.org. If the distribution seems correct, then it is obvious than the initial name was a

misspelling. If you identify a species with a misspelt name remember to search using the misspelling but

update the Unlisted sp. with the correct spelling from GBIF.
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http://plantminer.com/

Plantminer

The Plant List - TPL R package frontend

1. Name options

@ Replace synonyms

Return APG families

3. Processed taxa

Columns might be automatically removed from display to it the width of your screen. IDs are links to taxa on The Plant List, which is the source of all data used here (v1.1). Please cite them accordingly. Follow this link for

further detsils on the data.

Show[10 ¥ |entries

Search:

b Return synonyms of all taxa . - . . N
. . . infraspecific  infraspecific . taxonomic aceepted
id family genus species . e authorship Tt ol - name note
e — @ Correct misspelled names ran epithe statusintpl i
! brofteon Gt Remove authors (slow) @, hew § . Macaranga  was
e authors (slow) 1 Euphorbiacess  Macaranga  barteri Miill Arg. Accepted : °
116322 barteri misspelled

How conservative the name guessing should be? salues are

less conservative and may resultin incorrect sugge

= 1

Showing 1t 1 of 1 entries

4. Download

& Comma-delimited

& Semicolon-delimited

& Tab-delimited o Phylomatic taxa

Previous Next

Gustavo Carvalho - Laboratério de Fenologia, Unesp Rio Claro, Brasil

2. Paste your taxa without authors (or select 'Remove
' gustavo.bio@gmail.com

authors’).

One full name (genus and species) per line. Don'tinclude authorities.

Magaranca batein

introduce the new match Macaranga barteri and

We must remove Unlisted sp. under
tree_species_scientific_name. In fact, Macaranga barteri was already present in the initial species list, so
it has its own code. Remember to make all changes to the corrected_tree sheet and to save your work as

go through the species list. Also remember to record all updates in the error recording sheet.

To check the species codes for the species in the original species list, do it by searching with Ctrl-F in Excel
and inputting Macaranga barteri. The original species list is in COLLECT and can be exported to an csv file

as seen below.

« C  © Notsecure | www.openforis.org/wecollect/#/surveydesigner/411

i Apps @ Getting Started Latest Headlines Imported From Fire (3 rsurvey]

openforis

Home / Survey Designer / Edit survey

5

@ Dashboard Info

COLLECT

Code lists

Species list

Sampling poil

Spedes list - New Rel
E Data Management pect l I ‘
birds A
& Survey Designer > herbs =
mammals
List of surveys reptiles
. shrubs
New survey o ¥l
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Info Code lists Species list Sampling point data Schema Survey language: Eng|ish v m -
Spedes list | trees L~ I i New ‘ ‘ Rename | l Delete
Rank | wm | code | sdentific name
Family Acanthaceae
Family Achariaceae
Species ACRIDOCA_PLAG Acridocarpus plagiopterus
Genus Acridocarpus sp.
Species ADENANTH_PAVC Adenanthera pavonina
Genus Adenanthera sp
Species AEGLOPSI_CHEV: Aeglopsis chevalieri
Genus Aeglopsis sp.
Species AFROLICA_ELAEC Afrolicania elaeosperma
Genus Afrolicania sp.
Species AFZELIA_BELLA Afzelia bella
Species AFZELIA_PARVIFI Afzelia parviflora
Genus Afzelia sp
Species AGANOPE_LEUCO Aganope leucobotrya
Page: 1 & P Pl Records per pg
i ] CSV Opti - Download example file |

Sometimes the status of an entry appears as a Synonym. This is the case with the last species in the original
list returned by TNRS, Hannoa klaineana. One must be particularly careful with synonyms, since the
species to report should have a taxonomix status as Accepted. In this case TNRS suggest Quassia
gabonensis. One could check the distribution in gbif.org, but the closest specimens are found in Benin,
which is far enough to be suspect of this species. However, one can directly input Hannoa klaineana in
ghbif.org. The result shows that the species is vastly present in Liberia. But also shows that Hannoa
klaineana is in fact a synonym of Quassia undulata (red rectangle in figure below). One can later check in
the original species list that Quassia undulata is in fact already present. Hence, we would correct the
tree_species_scientific_name and tree_species_code according to the requirements for Quassia

undulata.
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SPECIES | SYNONYM

Hannoa klaineana Pierre & Engl.
n: GBIF Backbone Taxonomy

101 OCCURRENCES WITH IMAGES

Itis very important to check all these Unlisted species because a large fraction of them have been classified
as unlisted when they already exist in the original species list, but were either misspelled by the field crew
person, or else are old synonyms, instead of the most currently accepted names, were used. However, it
is also very important to check also for potentially new species that might not be present in Liberia

according to gbif.org, and hence are not in the current original species list of the NFI.

All updates to the database must be implemented and saved in the corrected_tree sheet. Please run
through all of the unlisted species listed in the Unique_unlisted sheet. You may want to delete the species
once you have updated it elsewhere as this will help with keeping track of your work. For the clusters
enumerated in Sinoe County the database has approximately 67 unlisted species to review. The clusters
assigned to you may include more or less species. The excel file you update should be returned to the CTA

(jonathan.roberts@fao.org) when you have completed the entire exercise along with the rest of the data

from this exercise. A separate data management sheet will be provided to the data cleaning staff with

specific instructions.
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Step 4 — Quantitative analysis of biophysical data

Before moving ahead with the preparation activities it is important to have a quick look at the data we
downloaded in the previous section. Navigate to the file location where you saved the cleaned database
from Collect. You should see a list of *.csv files. These are the files which contain some of the information

we will be visualizing and analyzing.

CSV File Contents
access_to_cluster.csv access photo names and locations
amphibian.csv Amphibian information captured
bird.csv Bird information captured

Canopy cover for each plot - data from

canopy_cover.csv .
densiometer

cluster.csv Cluster data including access and remarks
cwd.csv Coarse woody debris measured in the field
fwd.csv Fine woody debris measured in the field
mammal.csv Mammal information captured
ntfp.csv Information concerning non-timber forest
Plot information including descriptive data and
plot.csv .
plot level estimates
plot_photos.csv Plot photo names
prominent_structure.csv |Prominent structure names and photo
reptile.csv Reptile information captured
tree.csv Tree information for each plot

Preparing your checklist

It is important to start with a good understanding of the model data and the field guide that was used, in
the form of a simple overview of the variables. The data management team should at this stage be familiar
with the data collected in the field and have a good understanding of the probable ranges of values for all
categorical and continuous variables collected during the field inventory. Below find a list of variables we
will be focusing on for the present analysis as well as the csv file this data can be found in. This list may
change in the future and will certainly be expanded upon when time allows. For now we will be focusing
our attention on those variables which affect the calculation of carbon within the forest. We will be
looking at individual variables as well as the relationships between key variables to identify potential
errors in the data set. We will not be physically changing those values, we will only be making a note of
their location. Following discussions with experts in HQ we will review the output list of potential issues

and collectively decide on how to update the database. The table below provides a list of variables we will
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be assessing in this data cleaning exercise including the range of expected values. The csv file which

contains the data is also included.

Table 1 Inventory variables of interest

No. Variable Acceptable *.csv file | data_analysis_<yourname>
Ranges sheet
1. Mean canopy closure 0-100% plot.csv plot
2. Diameter at breast height >2cm tree.csv tree
3. Tree Height 1.3m > 100 tree.csv tree
4. Bole Height 1.3m > 100 tree.csv tree
5. Basal area per hectare XX plot.csv plot
6. Trees per hectare XX plot.csv plot

Following a review of single variables, we will also be looking at the relationships between variables to
determine if there are any outliers in the data set. Here we will use simple scatter plots and z-scores to
identify those records that require additional attention. Below please find a list of variables to be

compared during your investigations.

Table 2 Relations between inventory variables

Variable 1 Variable 2 Method
Mean canopy closure Trees per hectare Scatterplot
Mean canopy closure Basal area per hectare Scatterplot
Diameter at breast height Tree Height Scatterplot / z-score analysis

Prepare raw analysis data

Table 1 provides an overview of the key variables we will be assessing as well as the files containing the
relevant data. You will see that the data of interest are contained in two files, plot.csv and tree.csv. The
present analysis will not be updating the raw csv files, rather the erroneous data points will simply be
identified and recorded for additional updating at a later time (See Annex 1). The first step in the analysis
is however to identify and select the clusters which have been assigned to you and to transfer this data
to a separate data analysis file. In the directory containing the csv files discussed above create an excel

file and call it data_analysis_<yourfirstname>.xIsx.
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Documents ||brary ) Arrange by: Folder =
collect-csv-data-export-liberia_nfi_utm_20180907-2018-10-12T10_33 31

Name . Date modified Type Size

(-] access_to_cluster.csv 10/12/201810:33 AM Microsoft Excel Comma Separated Values File 33KB
=] amphibian.csv 10/12/2018 10:33 AM  Microsoft Excel Comma Separated Values File 14 KB
] bird.csv 10/12/2018 10:33 AM  Microsoft Excel Comma Separated Values File 101 KB
B:] canopy_cover.csv 10/12/201810:33 AM  Microsoft Excel Comma Separated Values File 49 KB
B cluster.csv 10/12/201810:33 AM  Microsoft Excel Comma Separated Values File 25 KB
B:] cwd.csv 10/12/2008 10:33 AM  Microsoft Excel Comma Separated Values File 15 KB
|® data_analysis_wesley.xdsx 10/12/2018 4:07 PM Microsoft Excel Worksheet 7 KB|
Bl fd ray 10220181033 and  Bicrgenft Fvcel Comyma Senarated Walyee File LB
(=] mammal.csv 10/12/201810:33 AM  Microsoft Excel Comma Separated Values File 87 KB
B ntfp.csv 10/12/201810:33 AM  Microsoft Excel Comma Separated Values File 34 KB
-] plot.csv 10/12/2018 10:33 AM  Microsoft Excel Comma Separated Values File 266 KB
-] plot_photos.csv 10/12/2018 10:33 AM  Microsoft Excel Comma Separated Values File 28 KB
E:] prominent_structure.csv 10/12/201810:33 AM  Microsoft Excel Comma Separated Values File 35 KB
=] reptile.csv 10/12/201810:33 AM  Microsoft Excel Comma Separated Values File 29 KB
E:] tree.csv 10/12/2018 10:33 AM  Microsoft Excel Comma Separated Values File 1182 KB

This is the file that will contain the data from your assigned clusters. Open the file and create two empty
spreadsheets. Call one tree and the other plot, activate tree and got back to your windows explorer folder
with the tree.csv and plot.csv files. Open the tree.csv file. Extend column A until you can see the full

column header. Select the column by clicking directly on the A.

Al v

A B
1 |cluster_cluster_plot_no |plot_g
2 LF_cp 282 wp
3 [LF_cp 282 N
4 |LF_cp 282 wp
5 lIF cp 989 WP

Once the column is fully selected, head over to the filter tab on the home ribbon in excel and apply the

filter to the column.

1H - E tree.cov - Excal TE - &8 X
MOME | NSERT  PAGELAYOUT  FORMULAS DATA  REVEW  VEEW Robarts, Jonathan (FOADD)

% Cut Calibi a & & | % | viopTet General . E ¥ | wormal Bad Good Neutral Calculat T B [ | Zavesm - v M

| 63 copy - | - T Fil-
Pate E-|o-a- | E gt + | § - % + |50 55 | Comdiiora Fouret o KR Exeiortory . [IRE Note it D Foat St s
o S romapinea | ® 1Y & =R B e ok g T L cea (il Select -

Cippoira A Font A Angnment . rumber 3 st cus can & -
a1 | S | cluster_custer_plot_no

A ] c o 3 3 s H ' ' L L M N ° r Q R s T u v w x
1 [cluster_cluster_plot_no Jplot_plot_tree_no _tres_dista ree_distztres_conc tree_canatree_spec tree_Spac tres_spec ree_spec lree_spec ree_spectres _spec unlisted_tlocal_nar local_nam tree_iden species_s tree_doh tree_dbh_stump_di stump_du tree_totaltree_|

Once we have applied the filter, click on the upside down arrow adjacent to the column name. A menu
will appear containing all of the unique cluster names in the column. Using Liberia_NFI_<YourName.xIsx
select the clusters which have been assigned to you in the list. We are now selecting the data which you

will be analyzing for the bulk of the data cleaning period.
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L’ T p— —T
A B C D
1 |clu5ter_clu5teu:ulut_r‘ TTplt:n’u:ult:ut_ tree_no tree_diste iy
8| SotAteZ 1 2
Z]l SotZtoA 2 2
Sort by Color k 2 2
4 7
5 7
6 7
Text Filters 3 7 7
S 5 8 7
>Edrc
9 7
-] (Select All) ~ 10 -
EM_CP 150
- [#BM_CP_152 11 7

Be very sure to select only the clusters you are tasked with cleaning. This should be fairly easy as everyone
has been assigned clusters by county. Make use of the search function to select county level data. For
Gbarpolu and Lofa this is fairly easy as the clusters names begin with either LF_* or GP_*. You can even
search for these by entering LF_* or GP_* in the search function. Apply the filter. Your tree.csv excel file
should only present data for your assigned clusters. We are now going to copy this selection to the tree

sheet in our data_analysis_<yourfirstname>.xIsx excel file.

Select All button

A

i

Using the select all button, select the entire worksheet, the whole sheet should have a transparent grey

colour. Copy the entire sheet and paste it into tree sheet in the data_analysis_<yourfirstname>.xlsx excel

file. Save the data in this file.

Repeat the process for the plot.csv file and copy the resulting selection into the plot sheet of
data_analysis_<yourfirstname>.xlsx. It is crucial that you make sure that you select the same clusters in
both the tree.csv and plot.csv files, you must review the same clusters in both tree.csv and plot.csv. Save
the file. We now have our data ready for analysis. This guide will use randomly selected clusters so the

graphs and tables you see here will be different from those in your data set.
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H ©- = data_analysis_wesley.xlsx - Excel
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

F10 - fx L

A B C D E F G H 1 J
1 cluster cluster plot no plot plot tree no tree distetree distztree conctree canotree spectree spectree |
2 |GP_CP_221 EP 1 1.2 L S DIOSPYRC Diospyros gabu
3 |GP_CP 221 EP 2 3.5 L 5 DIDELOTI_Didelotia unifo
4 |GP_CP_221 EP 3 3.7 L I CARAPA_ECarapa procera
> |GP_CP_221 EP 4 2.9 L I CARAPA_[Carapa procera
6 |GP_CP_221 EP 5 6 L I CARAPA_[Carapa procera
7 |GP_CP_221 EP o] 6.1 L I CARAPA_[Carapa procera
8 |GP_CP 221 EP 7 6.4 L I VEPRIS_T/Vepris tabouen
9 |GP_CP_221 EP 8 6.8 L I NEWTONI Mewtonia aubrg
10|GP_CP_?_21 EP 9 3.5 |L _ID VEPRIS_T/ Vepris tabouen
11 GP_CP_221 EP 10 15.8 L D ERYTHROF Erythrophleum
12 \GP_CP_221 EP 11 12.4 L D ERYTHROF Erythrophleum
13 |GP_CR 221 ISe] 12 17.2 L D PYCMAMNTI Pycnanthus ang]
14 GP_CH 221 EP 13 7.5 L C DIALIUM_ Dialium aubrev
15 6P ol 221 ED 14 52 I C WVEDRIS TiVWenris tahnnen

tree | plot 4

Analysis implementation — Single variables

Once you completed preparing your data_analysis file it is time to begin the analysis / investigative
component of your work. We will use table 1 as a reference for each of the variables we will be analyzing.
Before we start be sure to activate the Analysis ToolPak and Analysis ToolPak — VBA from excel Add-Ins.

We will be using the Analysis ToolPak for the first part of our analysis.

To activate an Excel add-in

1. Click the File tab, click Options, and then click the Add-Ins category.

In the Manage box, click Excel Add-ins, and then click Go.

[

The Add-Ins dizlog box appears.

3. In the Add-Ins available box, szlect the check box next to the add-in that you want to activate, and then
click OK.
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The Add-Ins dialog box should appear something like this. Select Analysis ToolPak and Analysis ToolPak —
VBA.

Add-Ins | ||
Add-Ins available:

V] Analysis ToolPak - oK
7

Analysis ToolPak - VBA

|| Euro Currency Tools
| Salver Add-in

Mean canopy closure

Mean canopy closure is an important biophysical variable collected during the inventory and will
potentially help to stratify the plots later on when the inventory is finalized. The information is captured
at the plot level (1 value per plot) and thus here we will be using the plot sheet in the data analysis excel
file. Canopy closure values are generated by the OpenForis COLLECT survey based on measurements
collected in field. As such we expect the range of values currently stored in the data set to be relevant i.e.
they should range from 0 - 100. For the present analysis we are simply going to graph the data and
generate some exploratory statistics. We will be using similar methods for the rest of the variables in table
1. Navigate to the plot sheet, make sure you have activated the necessary Add-Ins. Column BT contains

the mean canopy closure data we are interested in. Navigate to this column and select the Data tab (blue

box below).

H = data_analysis wesleylsi - Bxcel T E - g

HOME INSERT PAGE LAYOUT FORMULAS REVIEW VIEW Roberts, Janathan (FOA) -
[ & From Access F =] Connections | a| [Z1A ~ e = 5 Data Analysis

& 2l Em EF B ® = ? e HE
[& From Web o
From Other Existing Refresh El Sort Filter Textto Flash Remove Data Consolidate  What-If Group Ungroup Subtatal

[hfromTet  Sources~ | Connections | All~ T Advanced | Columns  Fill - Duplicates Validation ~ Analysis - - -

Get External Data Connedions Sort & Filter Data Tools Outline ] Analysis
BT1 M j\ mean_canopy_mean_canopy_closure

BS BT BU BV BW BX

1 |cwd_generic_remarks mean_canopy_mean_canopy_closure | ean_canopy_mean_canopy_closure_unit_name no_of trees per_ha basal_area_per_ha regeneration_rec
2 Theyare not many 71.5 percentage 1311 33.80516046
3 | Only one was found and measure in that direction 84.5 percentage 1281 31.07340404
4 None 49.83333333 percentage 320 21.06002063
5 |Only two was seen in the direction of measure 74.75 percentage 1496 44.48815634
6 Only one is available 84.5 percentage 4295 43.56166556
7 Only one was seen in that direction 55.25 percentage 390 12.91964286

The DATA tab contains the analysis tools we will be using to analyse most of the single variable data, it
can be found on the right hand side of the DATA tab (green box). Activate it, you should see the following.
Scroll down and select the Histogram option. We are going to create a histogram to get a better idea of
the underlying distribution of the data (outliers, skewness). For the present purposes we are simply
getting used to the use of the tool and noting any strange or unexpected results. Once you have selected

histogram, the following dialog opens. Select Chart Output, leave all other options as default. In Input
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Range select the square box (red box). This now allows you to select the data you would like to use to

create a histogram. Select the numerical data in column BT, do not select the top cell as this is not data

and we will not be creating a graphic with a title.

Histogram
Input
Input Range:

L[]

SBT52:5BTS144| o

Cancel

Bin Range:
[ Labels

Qutput options

() Qutput Range: =7
@ Mew Worksheet Ply:

() New Workbook

Help

|:| Pareto [sorted histogram)
|:| Cumulative Percentage
Chart Output

Once you have selected the data to graph, click once again on the square again and click OK (top right). A

new sheet will be created with a frequency table as well as a histogram of the mean canopy closure. This

is the graphic you will be using for interpretation. See below a graphic of the histogram | created using my

randomly selected data. You may notice on my graphic that there are almost 24 plots with 0 canopy

closure and almost 25 with a value of 90% or larger. Between these two we seem to have a histogram

with a slight negative skew. We will explore the nature of the histograms shape later when we compare

the canopy closure with stems per hectare. For now make a note of the general shape of the histogram.

[ From Web = = LR T T S = Ly =] jissz g

From Other  Existing | Refresh | St | Fiter Tedtto Flash Remove  Data  Consolidate What-If
[BFromText  Sources= | Connections | All~ - Yo dvanced | Columns  Fill - Duplicates Validation ~ Analysis ~

Get External Data Connections Sort & Filter Data Tools
Qis M fe
A B c D E F G H 1 J K L M o
1 Bin Frequency
2 0 24 .
3 | 9.257576 5 Histogram
4 | 1851515 1 30
5 | 27.77273 5
6 | 37.0303 7 .
7 | 46.28788 7
8 | 55.54545 14
9 | 64.80303 18 20
10 | 74.06061 18 g
11 | 83.31818 14 g€ 1s
=
12 | 92.57576 26 g
13| More 2 10 W Frequency
14
15
16 s
17
18 o
190 D O R . A
e T o @ L «
20 3 S A & S & ¢
o o A & & o o & 55 o
w ) A o 57 & o s

21 o N ) B < A & o
22 Bin

The histogram tool will open a new sheet and store the information in this sheet. Go ahead and change

the name of this sheet to “Canopy closure histogram”. Save your data analysis worksheet and move on.
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Diameter at breast height

We will now explore the diameter at breast height distribution using the same methods we used for

canopy closure above. This time we will be using the tree sheet in your data_analysis worksheet. Recall

that DBH is measured for all trees in the data set. The tree level DBH data is stored in column T with a

heading called tree_dbh. Table 1 indicates to us that accepted values for this variable range from 2cm

upwards, we do not specify a maximum DBH here but will make a note of any unusual values found in the

data set. One potential error that might be prevalent is when those entering the data into the tablet enter

the information using the incorrect units i.e. recording the data in meters instead of centimeters. This may

not be evident in our single variable assessment, rather it will be explored when we compare DBH to tree

height later on.

H ©- g data_analysis_wesley.xlsx - Excel
HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

W

E:ﬂ From Access DE)- D F 2] Connections 8 Y E"E E‘ E_)g - 4 E_)D E‘?
& From Web . i i =
From Other Existing Refresh El Sort Filter Textto Flash Remowve Data Consolidate  What-If
[ From Text Sources~ | Connections | All - T Advanced Columns  Fill  Duplicates Validation - Analysis ~
Get External Data Connedions Sort & Filter Data Tools
1 -l fr | tree_doh
H 1 1 K L M N o} P Q R 5 T u v
1 |tree_spectree_spectree_spectree_spectree_spectree_spectree_specunlisted_ilocal_nam local_namtree_iden species_s|tree_dbh |tree_dbh_stump_di: stump
2 |DIOSPYRC Diospyros gabunensis Diospyros English  C 2.5
3 |DIDELOTI_Didelotia unifoliolata Didelotie English C 11.5
4 |CARAPA_ICarapa procera oil been tiEnglish  C 12.3
5 |CARAPA_ICarapa procera Oil bean t English  C 27.6
6 |CARAPA_[ Carapa procera Oil bean t English  C 12.5
T |CARAPA_I Carapa procera Oil bean t English  C 24.2
8 |VEPRIS_T4 Vepris tabouensis Glulee  kpelleh C 25.2

Using the histogram function we utilized earlier, create a histogram of the DBH values in the clusters you

have been assigned. Remember not to select the column title and to select graphic output.

T— ERr
Input
= OK
Input Range: stszsTs2zel B
= G |
Bin Range: 55 I&I
et T

Output options

Qutput Range: 2.7
@ Mew Waorksheet Ply:

MNew Workbook

Pareto (sorted histogram)

Cumulative Percentage
| Chart Qutput

Go ahead and create the histogram for tree DBH, your graphic should look similar to the graphic below

but recall that we will all be using different data so the shape of the histogram may be different. The
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graphic below indicates that the distribution of DBH values in my data set is positively skewed indicating
that the majority of the values in the data set are at the lower end. It is preferable to have a distribution
which is normal in nature but this type of shape is not uncommon. We note here that there are a number
of trees with DBH values greater than 150cm. These values may be outliers and may require additional

investigation at a later date. Record your observations in the error recording data sheet.

Al

Get External Data Connections Sort & Filter Data Tools Qutline

Chart1 v L

A B C D E F G H 1 J K L M N 0 p Q
1 Bin _ Frequency
2 2 2 . +
3 | 7.2765%6 344 Histogram
4 | 12.55319 283 400 - ]
5 | 17.82979 334
6 | 23.10638 227 350 T
7 | 28.38298 135
8 | 33.65957 70 300
9 | 38.93617 68
10 | 44.21277 100 5230
11 | 49.48936 113 9 .00
12 | 54.76596 74 g
13| 60.04255 139 150
14 | 65.31915 49 W Frequency
15| 70.59574 26 100
16 | 75.87234 31 o | | | I
17 | 81.14894 29
18 | 86.42553 46 OI.. III.I‘I‘I.I.I.l.'..'\......\-ww----'-ww------w
;3 2;.;2;;2 i: %‘% R?cjbﬂ ‘5)@ 'ﬂ,\h% @9 ‘»‘9‘ «,@x‘\’f} cs"hq wdubw m@ 6‘& %'Qe%ﬁfg’ S h“?’ 'ﬁ "D"s “:"% @1’

] @\@‘b@%d\ﬁﬂb%’»mﬁ’ﬁ‘ofb\,@;'),;b@’\'\b_@’\@xhg’\ﬁ\()@ '\,’\49
21| 102.2553 £ 9T Y a°' & o0 e '\9’\ o \"% N OQ A R '\,"?J' '\?’h- <+
22 | 107.5319 14 ain
23 | 112.8085 12

For the present analysis we will also investigate if there are missing values in the data set. We see that
there are a number of values that fall way above 200cm which should not be uncommon in Liberian
forests. The shape of the histogram may be problematic but this can be fixed later. We now want to check
to see if there are missing DBH values. Apply a filter to column T, deselect all values and scroll down until
you find the (Blanks). We will now see how many DBH values are missing in the data set. Select OK and

only those trees without DBH values will remain in the spreadsheet.
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[ Ok ][ Cancel ]

If your data has missing DBH values, scroll to the left and make a note of the clusters where the missing
DBH values occur, capture these in the error recording sheet. In the present example we see that the
missing DBH values all come from one cluster. If you have missing DBH values from multiple clusters make
a note of these clusters names and we will follow up at a later date with the team leaders. Note that

columns G to S are hidden in the graphic below to facilitate explanation.

H ©- B data_analysis_wesleyxlsx - Bxcel ? B -
HOME | INSERT ~ PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW Roberts, Jonathan (FOA) ~
-3 — [ma] =" .
& Cut Calibri S - A A | T =2 % BEewepTer General ” [..'-'; B P & E)\ El 2 dutstu %Y i
P €& Copy - @ d' ) o c‘u I Delete F - Sort & Find &
aste B I U-|&i-|[&- - | = = = | & = | B Merge & Center - B TR R onditional Formatas Cel nsert Delete Format ort in
- ¥ Format Painter 4 EMerg $ 7" Formatting - Table- Styles+ | - - < € Clear- Filter ~ Select ~
Clipboard B Font B Alignment B Number B Styles Cells Editing
Gl M j\ tree_canopy_position
A B [« D E F T u v w X ¥
1 |cluster_cluster_plot_no plot_plot_type tree_no tree_distance tree_distance_unit_name tree_condition |tree_di-T|tree_dbh_stump_di:stump_diztree_total_height_distance tree_total_height_distance_un
2254|cP_cp 187 EP 2 2 s 6
2255|cP_cp_187 EP 4 s 23
2256|cP_cp_187 EP 6 7 s 12 5
2257|cP_cp_187 EP 7 7 s 25
2258|cP_cp_187 EP 8 7 s 30
2250|cP_cp 187 EP 9 7 s 35 5
2260|GP_cr_187 EP 10 7 s 33
2261|cP_cp_187 EP 1 7 s 30
2262|cP_cp_187 EP 12 18 s 45 5

The next variable of interest is also present in the tree data sheet, navigate to column AB with header
tree_total_height. This column contains the calculated tree heights based on the distance to the tree and
the angle from this distance to the top of the tree. As such the tree height values are calculated by the
survey. The method for measuring tree heights specifies that every third tree height is measured in the
field. As such for us to create a histogram of tree heights we will need to remove the blank cells. As with
the previous approach, filter the tree height and remove blanks from the data set, simply scroll down to

the bottom of the filter list and unselect the (Blanks) option.
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Create a histogram of the tree heights using the data analysis tool as before. Remember to leave all
options default but to select a graphic output. As before once you click OK the application will create a
new sheet with a frequency table as well as a histogram output. The example graphic below immediately
highlights an error in the data set. The red box highlights the large positive skew, further we also note that
within the data set one of the trees has a height of 280m. This is obviously an error which needs to be
investigated further. The tallest tree in the world is less than 150m so this is obviously an error. Our valid
data range in table 1 ends at 100m. As such if your data contains any trees above 100m these should be

noted and recorded for further investigation. Use the error record sheet for this purpose.

A B € D E F G H 1 1 K L
L Frequency
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It may be useful to also sort the column from largest to smallest, this way you will be able to identify the
particular tree which has returned the unusual tree height. Below we can see the cluster name as well as
the plot and tree number of the 280m tree. Make a note of this information as we will be returning to this
and other errors later on. If your data has multiple trees with heights above 100m note the cluster, plot

and tree number on your error recording sheet.

? B - 4

data_analysis_wesleyxlsx - Bxcel

B H - B
FILE HOME | INSERT

PAGELAYOUT ~ FORMULAS  DATA  REVIEW  VIEW Roberts, Jonathan (FOADD) -
2 X cut s ool=— = B = Bx [ > AutoSum - A,
S Calibri Su -|A A =22 [ EewepTet General = = iy | em = @ A d H
Past B2 Copy - Zy = C d | Fe ‘t C‘;\ IEEIR E?Ellat Format gl Szrt& Find &
aste . I uU-|iH- - cl===|es Merge & Center ~ 05 v |80 onditional Formatas Cel nser elete Format ol in
- ¥ Format Painter A g $ % fommatting - Tabler Stylese - - v | £Clart  Fiere Select~
Clipboard & Fant r. Alignment & Humber & Styles Cells Editing
AAL - f; tree_total_height_angle_unit_name
A 8 C D E F G H 1 AB
ester—chrsterpiot oottty —trotreETTteT —rstaTeE—TTTTE T T e Ty oSO tree ey —roth TreETpETTETSCTeTTtT T —rotai—teTe
1 GP_CP_207 s 6 17.4 L c PIPTADEN_AFRICAN  Piptadeniastrum africanum 286.2654463 m
87 |GP_CP_IIT WP 17 TS5 T D PARTNART_EXCESA Parinari excelsa B0.7027793T me
15 |GCm_cp_233 cwp 12 14.1 L D PIPTADEN_AFRICAN  Piptadeniastrum africanum 58.37278258 me
23 |GCM_CP_233 sp 21 6.1 L D SACOGLOT_GABONEN  Sacoglottis gabonensis 57.65091935 me
26|GCm_cP_218 sP 18 17.7 L D GILBERTI_PREUSSI Gilbertiodendron preussii 55.68585255 me
28|ccm_cp_217 cwe 9 6.5 L D PARINARI_EXCELSA Parinari excelsa 50.95459355 me
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Bole Height
Bole height has similar data ranges compared to the tree height measure above. The survey once again

identifies errors relating to the bole height measurement for each tree i.e. if the bole height is higher than
the tree height there is an error. These errors should have been identified during the validation report
prepared earlier. For now we will simply be looking at the distribution of the data and identifying any
unusual values. As before prepare a histogram of the data using the analysis tool, the bole height data can
be found in column AH. Below is the histogram from the randomly selected clusters used for illustration.
The histogram below highlights an immediate error that needs to be recorded. The negative value is
clearly wrong as it is impossible for any bole height to be negative. Use the filter function or sort column
AH to identify the cluster, plot, and tree number of the erroneous value. It will be corrected later on
following completion of the data cleaning activities. If there are multiple negative values make a note of

each tree in the data error recording sheet.

A B c D E F G H 1 J K L M N o}
1 Bin  Frequency
2| -341.96 1 .
3 | -333.452 0 Histogram
4 | -324.943 0 500 - P
5 | -316.434 0
6 | -307.925 0 430 1 T
7 | -299.416 0 00 4
g | -290.907 0
g | -282.398 0 350
10| -273.89 0
300
11| -265.381 0 z
12 | -256.872 0 g 150
-3
13| -248.363 0 g
14| -239.854 0 200 -
requency
15| -231.345 0 150
16 | -222.837 0
17 | -214.328 0 100
18 | -205.819 0
50 -
19| -197.31 0 I
20| -133.801 0 0 — —— L e
-130. B W Al O Ay WD A ] A P G PP N R S Y
2 2% 0 & o I S \,,;9 Q@'\"'@d‘:@é‘? G o \,\‘%Qq;j RS )
22| -171.783 0 S ol g S g B D S RV R o WY @ o @
ST a2 T o P o Vo W AN GV G @
23| -163.275 0 ?’h%(ﬁ@i\n"j.‘}ﬁm,&ﬁﬁj;{ﬁ,@g)‘bbbﬁﬁmﬁ%.&}{aqj’h@
24| -154.766 0 )
Bin
25| -146.257 0

Trees per hectare \ Basal area per hectare

Both basal area per hectare and trees per hectare are plot level variables captured and calculated by the
survey. Both variables are relevant for forest management activities but more importantly will be used
for assessing the quality of the data through additional comparisons below. For now the purpose of the
analysis is to verify that the values calculated by the survey are realistic and to identify any unusual
patterns. Both calculated variables can be found in the plot sheet of your data and can be found adjacent

to each other in columns BV and BW. Create histograms of both using the data analysis tool. Below find
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the histogram for trees per hectare. It seems there are a number of plots with 0 trees per hectare, in fact
in this data set 26 of the plots have 0 trees which is the second largest bin in the data set. Following your

analysis, make a note of the plots with 0 stems per hectare.
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Below find the histogram of the basal area per hectare. The distribution of basal area across the randomly
selected plots is positively skewed but does show a slight bimodal distribution. This will warrant further
analysis later, for now please make a note of the shape of the histogram and don’t forget to save the

worksheet in your data_analysis worksheet.
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Analysis implementation — Two variables
The following analysis will compare two variables captured in the inventory with a view to identifying
additional outliers and or erroneous results. The analysis will employ simple scatterplots as well as more

advanced z-score analysis to compare the dbh and tree height measures from the inventory.

Mean canopy closure vs. Basal area per hectare

Both variables data can be found in the plot sheet of your data analysis excel worksheet. We will be
comparing mean canopy closure to basal area as there should be a relationship between these two and if
there are any unusual values in the data we will be able to identify these through visual interpretation.
Navigate to the plot sheet in your data analysis worksheet, using the ctrl button select both mean canopy
closure (column BT) and basal area per hectare (column BW). Once selected head to the insert tab and
click on recommended charts. You should be given the option of creating a scatter plot as default. Click
OK and the scatterplot should be created. As you can see from the graphic below, it appears that basal
area per hectare has a number of entries that appear to be outliers when compared to the rest of the
data. The closure data appears correct however the basal area values that are above 100 m? do not appear
to conform to the general trend in this data set. You may observe a similar trend in your data set. Copy

and paste the scatterplot into your error recording sheet.
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Based on the graphic above | now know that there are a number of basal area values in the data set that
need to be checked. Head back to the spreadsheet and sort the basal area per hectare column from largest
to smallest. Select all the values above 100, now move to the left in the spreadsheet to identify which
clusters contain this information. Below we can see that the clusters with an unusually high basal area
estimates are all located in Gbarpolu. If you have found similar patterns in your data set, please copy and
paste the clusters into the error recording sheet such that additional investigation can be undertaken. As
we know most teams are making use of a linear tape for dbh measurements, it may be that the field team
who captured this data forgot to convert the linear circumference measurement to a diameter value. Be
sure to keep a record of the values that you suspect of being outliers. Record their cluster and plot

numbers in the error recording sheet.

H - ¥ data_analysis_wesley xlsx - Excel

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
BT20 v fi | 2as

A B C D E

1 |cluster_cluster_plot no plot_type plot_enumeration_date_year plot_enumeration_date_month plot_enumeration_date_day plot_enume|
2 |GP_CP_204 SP 2018 8 7
3 |GP_CP_204 EP 2018 8 6
4 |GP_CP_186 EP 2018 8 15
5 |GP_CP_205 Ccwp 2018 8 4
6 |GP_CP_205 WP 2018 8 4
7 |GP_CP_203 CSP 2018 8 20
8 |GP_CP_204 CSP 2018 8 7
9 |GP_CP_186 Ccwp 2018 8 16
10 |GP_CP_203 SP 2018 8 20
11|GP_CP_205 SP 2018 8 3
12 |GP_CP_186 CspP 2018 8 17
13 |GP_CP_186 SP 2018 8 17
14 |GP_CP_203 cwp 2018 8 19
15 |GP_CP_204 WP 2018 8 8
16 |GP_CP_204 cwp 2018 8 8
17|GP_CP_186 WP 2018 8 16
18|GP_CP_205 EP 2018 8 2
19 |GP_CP_205 CsPp 2018 8 3
20 |GP_CP_203 WP 2018 8 19
21 |GP CP 203 EP 2018 8 18

Diameter at breast height vs. Tree height — scatter plot

The relationship between diameter at breast height and tree height is well known throughout all forest
ecological zones. The relationship is sometimes employed in Allometric equations used to estimate
biomass and carbon stocks within forests. In the present data cleaning activities we will be using two
methods to compare dbh to tree height. The first is graphical while the second is an advanced statistical
method known as z-score analysis. Tree heights (column AB) and dbh (column T) data are both stored in
the tree sheet of your data analysis file. Recall that only every third tree has its height measured, as such
we must once again filter out the blanks in this column before we can prepare the graphic. As before

select both columns and create a scatterplot using insert and recommended charts. From our histogram
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analysis as well as the scatter plot above we know that there is an error in the tree height data (red box),
we also know that some of the dbh data (blue box) may have been entered incorrectly. Carefully review
the scatterplots you create for your study sites, there may be additional errors which require further

analysis. Copy and paste the scatterplot into your error recording sheet.
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In the graphic below | have removed trees above 100m and DBH with values over 150cm. The graphic
shows that the general relationship between trees and dbh in this data set is reasonably good and displays
characteristics that we expect in a forested environment.
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Diameter at breast height vs. Tree height — z-score analysis

The proposed z-score analysis is used here to identify which data points, by diameter class (10-30
therefore 10cm to 250cm), are far from the others with respect to height/diameter ratio and
diameter/height ratios. The scatterplot based visual interpretation above highlighted data points in the
data set that differed significantly from the entire data set. The z-score analysis will now compare these
two variables within each of the diameter classes present within the data set. Should diameter / tree
height values differ significantly from those within the diameter class they will return residual values at
either end of a normal distribution which may warrant further analysis? We will use the z-score analysis

to identify these trees and highlight them for additional analysis.

A separate excel sheet is provided to facilitate this analysis
(Liberia_zscore_and_residual_analysis_for_error_identification.xlsx). Before we start the analysis we will
need to prepare our diameter and height data to match the format in this sheet. Below is a screen capture
of the z-score analysis data format. The spreadsheet has pre-calculated columns where we will insert the
data we want to analyse. Columns A to E below are the only columns we will be changing in this analysis.

The rest are to be left untouched.
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B H S
HOME

-

INSERT PAGE LAYOUT FORMULAS
GS - i fr  =ps/es
A B c [ E

1 | Cluster tree# ‘plot height  diameter
2 ||GP_CP_187 18 WP 19.5 140
2 ||GP_CP 204 54 EP 8.502075 140
4 ||GP_CP_205 33 WP 27.09883 134
5 )| GP_CP_203 21 5P 25.09211 130
& ||GP_CP_204 45 C5P 14.10374 128
7| GP_CP_203 33 5P 36.70736 126
8 |GP_CP_186 45 EP 23.72815 126
9 | GP_CP_204 42 CWP 24.53895 123
10} GP_CP_203 27 5P 37.2037 120
11} GP_CP_186 36 CWP 16.5 120
12)GP CP 204 51 CSP 11.5 120
13 |GP CP 205 36 5P 22.95156 118

Liberia_zscore_and_residual_analysis_fo

DATA REVIEW VIEW
F G H
diamter class height/diameter diameter/height
13 0.139285714 7179487179
13 0.06072911 16.46656772
12 0.202230094 4,944862451
12 0.153016243 5.180911115
11 0.110185435 9.075609669
11 0.291328251 3.432554159
11 0.1883 18641! 5.310148759
11 0.199503653 5.012439534
11 0.310030835 3.225485622
11 0.1375 J.272727273
11 0.085833333 10.43478261
10 0.194504785 5.141261683

In the graphic above the tree and diameter data includes the cluster number, tree number and plot. We

include this information such that we are able to identify the plots and clusters, as well as the trees that

display characteristics which are abnormal for their respective diameter classes. In your data analysis

worksheet, create a new sheet and call it zscore-prep.

GP_CP_186
GP_CP_205
GP_CP_205
GP_CP_204
GP_CP_205
GP_CP 204
GP_CP_204
GCM_CP_184
GP CP 186
[

42 Cs5p

30 EP

57 Cs5P
48 Csp
51 CWP

45 5P

33 C5P
15 C5P

47 Fp

tree | zscore-prep

plot

17.50334529
229222201
229222201

21.49102527

20.89912448

19.5
16.5
15.76469373
1500606066

basal area per hectare
I —————————————————————————_—_————_——ll<<(

105
104
100
100
100
100
100
100
100

trees per hectarg

Zscore-prep should be an empty sheet. We will now copy from the tree sheet the columns we need for

the analysis, these will be copied into your zscore-prep sheet. From the tree sheet, copy and paste the

cluster (column A), tree number (column C), plot type (column B), tree height (column AB), and tree dbh

(column T). Be sure that you copy the entire column into the zscore-prep sheet and make sure that you

have copied the columns in the correct order. If you have not copied them in the correct order then the

analyses will be incorrect. Make sure that your zscore-prep sheet looks similar to the one below. It is vitally
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important that the columns be

in the correct order - cluster_cluster_plot_no,

plot_plot_type,ree_total_height, tree_dbh.

tree_no,

F13 Ml - J_l‘
A E C D E F

1 |cluster cluster plot no tree no plot_plot type tree total height tree _dbh
2 |GP_CP_187 18 wp 19.5 140
3 |GP_CP_204 54 EP 8.502075382 140
4 |GP_CP_205 33 wp 27.09883264 134
5 |GP_CP_203 21 5P 25.09211162 130
6 |GP_CP_204 45 C5P 14.10373569 128
7 |GP_CP_203 33 5P 36.70735964 126
& |GP_CP_136 45 EP 23.72814882 126
9 |GP_CP 204 42 CWP 24.53894938 123
10 G0 ~D 303 27 cD 27 AOITONNT 120

Once you have confirmed that your zscore-prep data sheet is correct, it is time to transfer this information

to the Liberia_zscore_and_residual_analysis _for_error_identification.xlsx worksheet.

Open

this

worksheet and navigate to the residual_analysis worksheet. Here you will see the randomly selected data

used to prepare this manual. We will now copy the data from the zscore-prep sheet to the

residual_analysis sheet and commence with the analysis. Select the data from zscore-prep, do not include

the headings just the data. Be sure to select all of the information, in the example below the data set has

699 trees (699 rows).
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H - o data_analysis_wesleyxlsx
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

S b Cut Calibri -1 <A A== % EWaepTet General
Paste e B I U L) ===|&3= . E
. % Farmat Painter B - A EEE|EE EMerge&Center - % -0 9 ]
Clipboard P Font P Alignment It Mumber
A2 \a Jfr | @p_cp 187
A B C D E F G H
1 |cluster cluster plot no tree no plot plot type tree total height tree dbh
2 |Gp cp 187 18 WP 19.5 400 Solect all data
3 |GP_CP_204 34 EP 8.502075382 140:
4 |GP_CP_205 33 WP 27.09883264 134:
5 IGP_CP_203 21 sP 25.09211162 130}
6 |GP_CP_204 45 C5p 14.10373569 128:
7 |GP_CP_203 33 5P 36.70735964 126!
B8 |GP_CP_186 45 EP 23.72814882 126:
9 IGP_CP_204 42 CWwWP 24.53894938 123:
10 fGP_CP_203 27 5P 37.20370017 120:
11[GP CP 136 36 CWP 16.5 120§

Select the data as above and paste the columns into the residual_analysis worksheet, be sure to copy and
paste starting at cell A2. Your data sheet should look like the one below. Note that the values will however

differ.

E - = Liberia_zscore_and_residual_analysis_for_error_identification.xlsx - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

A2 v fr | ep_cp 187
A B C D E F G H I

1 |Cluster number tree# plot height diameter diamter class diameter range‘ diameter class slope_diamy_heigh
2 |GP_CP_187 18 WP 19.5 140 13 0 1

3 |GP_CP_204 54 EP  8.502075382 140 13 30 2

4 |GP_CP_205 33 WP 27.09883264 134 12 40 3 1.993301
5 |GP_CP_203 21 5P 25.09211162 130 12 50 4 1.993301
6 |GP_CP_204 45 CSP 14.10373569 128 11 60 5 0.0143904
7 |GP_CP_203 33 SP 36.70735964 126 11 70 6 0.0143904
8 |GP_CP_186 A5 EP  23.72814882 126 11 80 7 0.0143904
9 |GP_CP_204 42 CWP 24.53894938 123 11 90 8 0.0143904
10 |GP_CP_203 27 5P 37.20370017 120 11 100 9 0.0143904
11 |GP_CP_186 36 CWP 16.5 120 11 110 10 0.0143904
12 |GP_CP_204 51 CSP 11.5 120 11 120 11 0.0143904

As soon as you copy the new data into the sheet the analysis will begin, you should see a progress message

in the bottom of excel indicating that the analysis is underway and counting the progress. See below a
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screen shot of this message. Depending on specs of your laptop, the analysis could take between 5 and

15 min, perhaps longer if you are using an older model laptop.
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When the analysis is complete it is important to check that the number of rows for your input data match
the analysis rows on the residual analysis worksheet. To check this scroll down till the end of input data
rows (the ones you just copied into the sheet). In the example below you will see that the analysis rows
end at row 681 while the data runs to 700 rows (699 plus headings). All input data below row 682 are

currently being excluded from the analysis.

EH S
FILE HOME

Liberia_zscore_and_residual_analysis_for_error_identification.xisx - Excel

INSERT ~ PAGELAYOUT ~ FORMULAS ~ DATA  REVIEW  VIEW

“ E;z;y . Calibii i cx s | ==E%- | SwepTe General D Normal lﬁad Good 7 Neutral [Calculation | = %ﬂ EE)\ E

Pt paimer | BT U |E DA == === ElMageacene - | §- % 0 |88 F[D?::‘da\;n"r;alv e EEE cxolonatory ... Hypertink <) | e Delere Format
Clipboard i) Font i} Alignment i) Number i Styles Cells
N704 - I
A B c D E F G H 1 ) K L M N o P

74/GP_CP_234 3 wp 12.58618 3.5 1 3596051723  0.278082763  0.612009518 2.295290213 0491530029 1581492258  6.070925534  -1.2755089 1
75/Gem_cp_233 3csp 1136473 35 1 3247066237  0.307970311  0.612009518 2.295290213 0491530029 1581492258  5.360927233 -1.256610573 1
76/ GCM_CP_217 9EP 5.684547 3.5 1 1612727793 0.620067434  0.612009518 2.295290213 0491530029 1581492258  2.035925001 -1.059267133
77/ GeM_cp_200 6 EP 3.683821 35 1 1052520402 0.350100348  0.612009518 2.295290213 0491530029  1.581492258 0.8962034 -0.850582643
78/BM_CP_150 3EP 1.639854 3.5 1 0468529607  2.134336839  0.612009518 2.295290213 0491530029 1581492258  -0.291904671 -0.101773103
79/GCM_cp_184 3csp 3.683821 33 1 1116309517 08958085  0.612003518 2.295290213 0451530029 1581492258  1.02598004 -0.884511857
80| GCM_CP_218 12/sP 5595813 3.2 1 1748591632  0.571856113  0.612009518 2.295290213 0491530029 1581492258  2.312538495 -1.089751841
81/GCM_cp_217 3Ep 5.4 32 1 16875 0592592533 0.612009518 2.295290213 0451530029 1581492258  2.183046341 -1.076639871
82/GP_CP_221 3 wp 8.038883 3 1
83| GCM_CP_184 3 owe 3.413009 3 1
84 GP_CP_205 6 wp 1.921623 3 1
85/GP_CP_235 3 owe 5139702 28 1
86| GP_CP_235 6 csp 13.15769 2.7 1
87/GP_cP_234 3EP 9.177281 2.7 1
88| GCM_CP_184 3sp 3.124598 26 1
89/ GCM_CP_217 6 EP 5281121 25 1
90/BM_CP_168 3Ep 3.507218 25 1
91/GCM_CP_184 3 wp 2497312 23 1
92/BM_cP_185 3 csp 215241 23 1
93/GP_CP_235 3EP 11.8923 22 1
94 GP_CP_235 3sp 8.042225 22 1
95/GCM_cp_217 3 wp a3 22 1
96 GCM_CP_218 3 wp a3 22 1
97/GP_cP_235 3csp 9.42723 2 1
98 BM_CP_185 6 wp 2.247384 2 1
99/GP_cp_204 6 wp 2.192605 2 1
00/GP_cp_223 3Ep 1.745568 2 1

To remedy this problem we will need to extend the formulas in columns G through to O down to row 700.
To extend the formulas please select a representation sample of rows from G through to O, two or three

should suffice.
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Liberia_zscore_and_residual_analysis_for_error_identification.xlsx - Excel
[TA REVIEW VIEW
- S Wrap Text General - - /| Normal Bad Good Neutral
S
" | Formatting~ Table~
Alignment [F} Mumber [P} Styles
F G H I J K L M N

1 3.596051723 0.278082763 0.612009518 2.295290213 0.491530029 1.581492258 6.070925534  -1.2755089
1 3.247066237 0.307970311 0.612009518 2.295290213 0.491530029 1.581492258 5.360927233 -1.256610579
1 1.612727793 0.620067444 0.612009518 2.295290213 0.431530029 1.581492258 2.035925001 -1.059267133
1 1.052520402 0.950100348 0.612009518 2.295290213 0.491530029 1.581452258 0.8962034 -0.850582643
1] 0.468529607 2.134336839 0.612009518 2.295290213 0.491530029 1.581492258  -0.291904671 -0.101773103
1 1.116309517 0.8958089 0.612009518 2.295290213 0.491530029 1.581452258 1.02598004 -0.8849511857
1] 1.748691632 0.571856113 0.612009518 2.295290213 0.491530029 1.581492258 2.312538495 -1.089751841
1 1.6875 0.592592593 0.612009518 2.295290213 0.491530029 1.581492258 2.188046341 —1.0?663‘38ﬁ
1
1

Now select the bottom right corner of the bottom right cell and drag the selection to the 700" row. The

analysis will now be rerun incorporating the new data.

Liberia_zscore_and_residual_analysis_for_error_identification.xlsx - Excel

TA REVIEW VIEW
— |- | EFWrapText General - |::=—| % | Normal Bad Good Neutral
S
= Merge & Center = | $ - % » | %% £ | Conditional Formatas lZI Explanatory ... Hyperlink
Formatting = Table~
Alignment [F} Mumber [F} Styles
F G H I J K L M N
3.596051723 0.278082763 0.612009518 2.295290213 0.491530029 1.581492258 6.070925534 -1.2755089
3.247066237 0.307970311 0.612009518 2.295290213 0.491530029 1.581492258 5.360927233 -1.256610579
1.612727733 0.620067444 0.612009518 2.295290213 0.491530029 1.581492258 2.035925001 -1.059267133
1.052520402 0.950100348 0.612009518 2.295290213 0.491530029 1.581492258 0.8962034 -0.850582643
0.468529607 2.134336839 0.612009518 2.295290213 0.491530029 1.581492258  -0.291904671 -0.101773103
1.116309517 0.8958089 0.612009518 2.295290213 0.491530029 1.581492258 1.02598004 -0.884911897
1.748691632 0.571856113 0.612009518 2.295290213 0.491530029 1.581492258 2.312538495 -1.089751841
1.6875 0.592592593 0.612009518 2.295250213 0.491530029 1.581492258 2.188046341 -1.076639871

e e e e e e e e e e e e R R e e e e e e e e e
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If on the other hand the analysis rows stretch beyond the data rows then you should see an error similar
to below. You will notice that the results returned are full of errors. If this is the case delete the additional
analysis rows and make sure that the both the analysis rows and the data rows match exactly. Make sure
this is the case for both the residual analysis worksheet as well as the Z_score worksheet. Once all is

correct and both the data and analysis columns have the same number of rows the analysis will rerun.

RG] Liberia_rscore_and_residual_analysis_for_error_identificstion dsx - Excel T o
HOME | INSERT  PAGELAYOUT  FORMULAS  DATA  REVEW  VIEW Robests, Jonsth;
X cu Calbsi TRy o % SwepTe Geners! Good Neutra = B Iy Z*‘“‘”"“” Ay ik
Capy - hd - Fill = =
paste “n::m o | B T U ‘| oA &4 | EMageComer - | § v % 4 |5 3 Hyperlink input o e Do Format 2 o So& Fnd&
Cliphoard g Font c Aligament E Number . Styles cels Editing
70 g f
A B c o E F (<) H 1 g K L M N o [ Q

663 am_cp_152 6WP 1745569122 4 1 0.467036034 1031104979 -7.126293467 0.346453977 304770978 -2.687956565 0.15 0.415
669/am_cp_150 6CSP 1639853624 4 1 0.467036034 1031104979 -7.076920521 0.346453977 304770978 -2.793672063 0153 0.408
l670|Gem_cp_218 3csP 7338997215 X 1 0.467036034 1031104979 -9.938625038 0.346453977 300770978 2.974762324 0.069 0.769
671/ Gem_cp_z00 35P 4448158898 36 1 0467036034 1031104979 -8.788500277 0.346453977 308770978 0.153214802 0.085 065
672/ scm_c_184 3EP 4386751346 36 1 0.467036034 1031104979 -8.759820737 0.346453577 304770978 0.09180725 0.088 0.6%
673 8m_cp_185 3sP 404779164 36 1 0.467036034 1031104979 -8.601514341 0.346453977 304770978 -0.247152456 0.0 0.626
674/Gp_CP_234 3WP  12.58618103 35 1 0.467036034 10.31104979  -12.68924985 0.345453577 3.04770978  8.325882332 o 0.503
675/ Gem_cp 233 3CSP 1136473183 3s 1 0.467036034 1031104979 -12.11878907 0346453977 300770978 7.108433132 0.002 0.883
676/ com_cp_z17 9EP 5644547275 X 1 0.457035034 1031104979 -5.44725675 0.345453977 308770978 1384248578 0.075 0.705
677 com_cp_200 GEP 3683821406 35 1 0.467036034 1031104979 8531527126 0.346453977 304770978 -0.576477292 0.099 0.603
678 8M_cp_150 3EP 1639853624 35 1 0467036034 1031104973 -7.576920521 0.:46453977 304TT0978 -2.62045074 0131 0428
670/ Gem_ce_tea 3CSP 3.663821406 33 1 0.467036034 1031104979 8731527126 0.346453977 304770978 -0.507186497 0.091 0.608
sao 1 0.467036034 1031104979 -10.31104979 0.346453977 304770978 -3.04770978 0.017 0.324
ea1 1 0.467036034 1031104979 -10.31104979 0.346453977 300770978 -3.04770978 0017 0.324
62 1 0.467036034 1031104979 1031104979 0.345453977 308770978 -3.04770978 0017 0.324
683 1 0.467036034 10.31104979 10.31104979 0.346453977 3.04770978  -3.04770978 0.017 0.324
o 1 0.467036034 1031104979 1031104579 0.346453977 304770978 -3.04770378 0.017 0.320
685, 1 0.467036034 10.31104979  -10.31104979 0.346453577 3.04770978  -3.04770578 0.017 0.324
686, 1 0.467036034 10.31104979  -10.31104579 0.345453577 3.04770978  -3.04770578 0.017 0.324
o7 1 0.457035034 1031104379 -10.31104979 0.345453977 308770978 -3.04770578 0.017 0.320
638 1 0.467036034 1031104979 -10.31104579 0.345453977 304770978  -3.04770978 0.017 0.324
& 1 0467036034 103104973 1031104979 0.146453977 304770978 -3.04770978 0.017 0.324
500 1 0.467036034 1031104979 1031104979 0.346453977 304TT978 304770978 0.017 0.324
ea1. 1 0.467036034 1031104979 -10.31104979 0.346453977 104770978 -3.04770978 0.017 0.324
sa2 1 0.467035034 1031104379 -10.31104979 0345453977 308770978 -3.04770978 0.017 0.32
6o3. 1 0.467035034 1031104979 1031104579 0.345453977 308770978 -3.04770578 0.017 0.320
604 1 0.467036034 10311049573 -10.31104979 0.145453977 304770978 -2.04770578 0.017 0.324
505 1 0.467036034 103104973 1031104979 0.:46453977 304TT978 -3.04770978 0.017 0.324
536 1 0.467036034 1031104979 1031104979 0.346453977 304770978 -3.04770978 0.017 0.324
67 1 0.467036034 1031104979 -10.31104979 0.346453977 304770978 -3.04770978 0.017 0.324
ssa. 1 0.467036034 1031104979 -10.31104979 0.346453977 300770978 -3.04770978 0017 0.324
3 1 0467036034 1031104979 1031104979 0.346453977 308770978 -3.04770978 0017 0.324
700, 1 0.467036034 10.31104979  -10.31104979 0.346453977 3.04770978  -3.04770578 0.017 0.324
701

Once the analysis is complete we will identify those trees that differ significantly from the other trees
within their respective diameter classes. Navigate to the Z_score sheet and scroll to the right until you
find the column header ‘strange value’. Those trees that do differ significantly within their diameter
classes will have a value of 1 in this column. Filter the column to remove the blank cells. You should be

left with a handful of trees which require additional analyses.

b ™ 0 P Q R s
Zscore height Zscore diam strange value |-T # of strange values 15
3.332104173 -1.650807679 1

-1.429476146 3.801582987
3.16118282 -1.680074818
-0.380142691 3.2258473938
-0.919434855 4.328061672
-0,933979862  4.87857483

= e e
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Once the filter is complete, scroll to the left to record the cluster, tree number and plot of the identified
trees. Copy and paste the cluster, plot and tree number into the error record sheet. This is the final data

cleaning exercise that will be undertaken as part of this round of cleaning.

B H S :

Liberia_zscore_and_residual_analysis_for_er

HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
A48 vl j—., =IF(residual_analysis!A48="","" residual_analysis!A48)
A B i D E F G H

1 |Cluster tree# ‘plot height diameter diamter class‘height,fdiameter diameter/height
48 |GCM_CP_217 I 9 CWP 50.95459 88.8 7 0.57381299 1.742728061
229 |GP_CP_203 18 EP 3.245296 43 3 0.075472 13.24994692
290 |GP_CP 235 6 5P 25.5 30.51 2 0.835791544 1.196470588
310 |GP_CP_186 15 C5P 3.831538 28 1 0.136840653 7.307769849
311 |GP_CP_203 12 Wp 3.107695 28 1 0.110989113 9.009892735
312 |GP_CP_186 24 Wp 2.839746 28 1 0.101415499 9.86003691
370 |GP_CP_203 12 C5P 2.74664 21 1 0.130792382 7.645705259
650 |GP_CP_236 3 5P 14.23814 4.9 1 2.90574209 0.344146166
o/4 |GP_CP_234 3 WP 12.58618 3.5 1 3.596051723 0.278082763
675 |GCM_CP_233 3 C5P 11.36473 3.5 1 3.247066237 0.307370311
086 |GP_CP_235 6 C5P 13.15769 2.7 1 4.873219056 0.20520317
087 |GP_CP_234 3 EP 9.177281 2.7 1 3.398992852 0.294204796
093 |GP_CP_235 3 EP 11.8923 2.2 1 5.405593114 0.184393576
694 |GP_CP_235 3 5P 8.042225 2.2 1 3.85555660 0.273556148
697 |GP_CP_235 3 C5P 9.42723 2 1 4,7132615095 0.212151391

Reporting and decisions regarding errors

All reporting associated with the data cleaning exercise will be made using the error recording sheet. A
copy of this sheet is provided in Annex 1. Record all changes and or errors identified in the data cleaning
process in the sheet and save it. This sheet will be used to update and or remove data based on the initial
interpretation of the inventory data. The final cleaning will take place at a later time once the rest of the
NFI supervision team have had time to review the results. The work undertaken here is only the beginning
when it comes to the data cleaning process. In later iterations of the process we will implement additional
cleaning activities relating to the work covered by Javier in the first data cleaning training exercise held in

September.
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Annex 1 — Error record sheets

Error recording sheet

Name of analyst:

Instructions

The following tables have been created to aid in recording the errors encountered during the data cleaning
process. Data cleaning officers are encouraged to add additional rows to the tables if needs be. The
information captured in these tables will be used to aid decision making with regards to corrective actions.
Example errors are provided in . This text should be removed as soon as the data cleaning officer

is familiar with the cleaning procedure and recording of errors.

Step 1 Validation Report Analysis

Carbon related errors and corrections

Type of Error Cluster Plot name Tree number Proposed Action

Access route and photo assessment

Cluster number | Type of Error / Update Proposed Action

Reference photos and prominent structures
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Cluster Plot Error Type Proposed Action
Land use assessment
Cluster Plot | Error Type Proposed Action

Harmonize non-timber forest products

Cluster

Plot

Error Type

Proposed Action

Tree species assessment

Cluster

Plot

Tree number

Error Type

Proposed Action
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Step 2 — Quantitative Analysis of Biophysical Data

Single variables

Variable analyzed Method Results

Two variables

Variable analyzed Method Results

Z-score analysis

Cluster Tree number Plot
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