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CHAPTER I: CHAPTER I: GENERAL INTRODUCTION

The development of the Q5PFES plugin is part of the "Project on
Sustainable Forest Management and Biodiversity Conservation” (VFBC) funded
by the United States Agency for International Development (USAID).

To contribute to reducing greenhouse gas emissions and increasing carbon
sequestration in Vietnam through efforts to reduce deforestation and natural
forest degradation, and more effectively manage production forests, USAID has
funded Support and implementation of the Sustainable Forest Management
Component within the framework of the Project on Sustainable Forest
Management and Biodiversity Conservation in 7 provinces: Lao Cai, Son La, Hoa
Binh, Thanh Hoa, Nghe An, Quang Tri and Quang Tri. Quang Nam in the period
from 2020 to 2025.

The overall objectives of the Sustainable Forest Management Component
are 1) Reducing GHG emissions from conversion and degradation of natural
forests; 2) Increase carbon sequestration through more efficient management of
production forests; and 3) Improve the quality, diversity and productivity of
natural production forests.

The Sustainable Forest Management component includes 5 specific
objectives including: (1) Improving and expanding the model of community
forest management; (2) Promote conservation-friendly businesses in forest-
dependent communities; (3) Strengthening the law enforcement system for
violations in the forestry sector; (4) Improvement of production forest
management practices; and (5) Mobilizing domestic resources for forest
protection and management.



CHAPTER Il: GENERAL ISSUES ABOUT PAYMENT FORR FOREST
ENVIRONMENTAL SERVICE MAP

2.1. Legal grounds

- Circular No. 26/2017/TT-BNNPTNT dated November 15, 2017
regulating monitoring of forest developments and forest development planning
land.

- Circular No. 33/2018/TT-BNNPTNT dated November 16, 2018
Regulations on forest survey, inventory and monitoring.

- Decree No. 156/2018/ND-CP dated November 16, 2018 detailing the
implementation of a number of articles of the forestry law.

2.2. Objective, scopes and applications
2.2.1. 2.2. Objective

Technical guidance on using Q5PFES plugin (running on Qgis software
platform) to support the implementation of a PFES map to meet the requirements
of Decree No. 156/2018/ND-CP dated November 16 2018.

2.2.2. Scopes

The Handbook was developed with the goal of providing technical
guidance on using the Q5PFES plugin to develop a PFES map to meet the
requirements of Decree No. 156/2018/ND-CP dated November 16™, 2018:

+ The system of forest protection and development funds at provincial and
central levels;

+ Provincial Forest Ranger,
+ Forest owners who provide forest environmental services and belong to
the region where paid by forest environmental services.

2.2.3. Guided Applications

Within the content of the Handbook, the technique of implementation a
PFES map is guided step by step with the application of the Q5PFES plugin
(running on the QGIS software platform developed) by the Institute of Forest
Ecology and Environment on the basis of the Python programming language.



With the Q5PFES plugin based on QGIS software, input data for the
development of a payment map for forest environmental services is used
according to the guidance of Decree No. 156/2018/ND-CP dated November 16,
2018 including: payment map of the previous year, map of forest inventory, map
of monitoring of forest changes in the current year. Going through each standard
editing step, the Q5PFES plugin will automatically provide output products that
meet the payment requirements of the Provincial Fund and the Regulations of
Decree No. 156/2018/ND-CP Specifically: (1) Map of payment for forest
environmental services, (2) System of forms No. 01, 02, Appendix V, Decree No.
156/2018/ND-CP for forest owners in group 1 and group 2.

2.3. Technical requirements of the PFES map
2.3.1. Concept of PFES map

The PFES map is a type of thematic map in which it conveys information
about the amount of payment corresponding to each geographical space (each
forest plot) and the beneficiaries of the forest.

The PFES map is used in the management and administration of the
provincial FPDF in the annual payment work in each locality.

The PFES payment is developed on the base of the unit price paid for each
hectare of forest converted in each watershed set by the Provincial People's
Committee according to the approved annual payment plan and the current state
of the forest, the current state of the forest and management of each province.

2.3.2. Regulations of the data fields of the forest status map for PFES

The forest status map layer used for the Q5PFES plugin is a shapefile (.shp)
layer and needs the necessary information fields described in the following table.:
Table 2.1: Regulations on attribute data fields of forest status map layer

No. Field name Type Length Precisions
1 tt Integer64 10 0
2 matinh Integer64 10 0
3 tinh String 50 0
4 mahuyen Integer64 10 0




No. Field name Type Length Precisions
5 huyen String 50 0
6 maxa Integer64 10 0
7 Xa String 50 0
8 tk String 10 0
9 khoanh String 5 0
10 lo String 10 0
11 thuad String 30 0
12 tobando String 30 0
13 ddanh String 30 0
14 dtich Real 9 2
15 nggocr Integer 5 0
16 IdlIr String 10 0
17 maldlr Integer 5 0
18 sldlIr String 50 0
19 namtr Integer64 10 0
20 mgo Real 10 1
21 mtn Real 10 1
22 malr3 Integer 5 0
23 dtuong Integer 5 0
24 churung String 100 0
25 machur Integer 5 0
26 nguoink String 50 0
27 mangnk Integer 5 0
28 nguoitrch String 50 0
29 mangtrch Integer 5 0
30 kd Real 20 2
31 vd Real 20 2
32 vungchitra Integer 1 0
33 chitra Integer 1 0
34 khuvuc Integer 1 0




No. Field name Type Length Precisions
35 dtichct Real 9 2
36 kO Real 3 2
37 k1l Real 3 2
38 k2 Real 3 2
39 k3 Real 3 2
40 k4 Real 3 2
41 dgia Integer 10 0
42 thanhtien Integer64 15 0
43 mucct Integer 1 0
44 maluuvuc String 100 0

For some specific FPDF, there are a few more fields in the data table such
as: dtuongnk (String(50), cql (String(20)), cmt (String(20)).
2.3.3. Meaning of the data fields of the forest status map layer Field  names
and meanings of each field are specifically defined as follows:

(1) TT: is the column recording the order of forest inventory plots, they are
numbered from 1 to n, where n is the total number of forest inventory plots.

(2) Matinh: is the column with the code of the province, for example: Bac
Kan is 6, Ha Tinh is 42... Codes of provinces, districts and communes are
synchronized according to the regulations of the General Department of Land.

(3) Tinh: is the column for the name of the province.

(4) Mahuyen: is the column with the district code.

(5) Huyen: is the column for the district name.

(6) Maxa: is the column in which the commune's code is recorded.

(7) Xa: is the column for the name of the commune. The name of the
commune is recorded according to the document of the Ministry of Natural
Resources and Environment.

(8) TK: is a column with compartment code, in a province, compartment
code do not overlap.



(9) Khoanh: is the column recording sub_compartment code, in each
compartment, sub_compartment code does not overlap.

(10) Lo: is the column indicating the plot of the forest status, in each
sub_compartment, the number of the plots do not overlap.

(11) Thuad: is the column indicating the number of the land plot (if any),
each forest owner may have 1 or more land plots (or plots) on each land plot of a
forest owner with one or more existing forest plots. Information on land plot
number is recorded for reference while using the database, where there is no forest
land allocation map, there is no information on land plot.

(12) Tobando: is the column numbering the cadastral map sheet of the
forest plot.

(13) Ddanh: is the column of the village name.
(14) Dtich: is the column to record the area of the forest plot.

(15) Nggocr: is the column with the forest code by origin, there are three
types of forests by origin with the following codes:

No. Forest origin Code of forest origin
1 |Natural forest 1
2 |Plantation forest 2
3 |Land without forest 3

(16) LDLR: is the column indicating the status of forest and non-forest land
(land type of forest) according to Circular 33. Each forest state has a unique
symbol that is consistent across the country.

(17) Maldlr: is the column recording the code of the forest state, the code
of the forest state is recorded in Circular 33.

(18) SLDLR: is the column indicating the name of the tree species or the
group of plant species in the forest plot (only for Plantation forest).

(19) Namtr: is the column recording the year of planting for the plantation
plot (only for Plantation forest).



(20) Mgo: is the column recording the volume of standing timber for the
forest plot in units m*/ha.

(21) MTN: is a column recording the reserves of bamboo, coco, and areca
palm for the forest plot in units of 1000 trees/ha. A forest plot can have both
timber and bamboo reserves.

(22) MaLRa3: is the column recording the code of the forest type according
to the function of the forest plot, there are 3 types of forest function with the
following codes.

No. Forest type Code of forest type
1  |Protection Forest 1
2 |Special-use forest 2
3 |Production forest 3

(23) Dtuong: is the column recording the code of the land use object of the
forest plot. There are 11 land users as follows.

Abbreviations of Code of objects using
No. Forest land users
forest land users forest land
1 |Household, individual HGD 1
2 |Community CD 2
3 |Commune People's UBNDX 3
Committee
4 | Protection forest management |BQLRPH 4
board
5 |Economic organizations TCKT 5
6 |Foreign investment DNNN 6
enterprises
7 |Science, technology, education |KHCN 7
and training organizations and
enterprises
8 |Special-use forest management |BQLRDD 8
board
9 |Army Agency DVVT 9

(24) Churung: is the column of the name of the forest owner or the name
of the group of forest owners of the forest plot.
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(25) Machur: is the column recording the forest owner's code. Each forest
owner or group of forest owners in group | in a commune has a unique code,
which is not identical with the code of another forest owner or group of forest
owners. Code of group | forest owner can be ordinal number of group | forest
owner in each commune.

Each group Il forest owner in a province has a unique code, which is not
identical with the code of other forest owners. Code of forest owner group Il
whose area is located in the province is determined by adding the ordinal number
of that forest owner in the list of large forest owners in the province with 9000.

Each forest owner of group Il with an area located in many provinces has
a unique code, which is not identical with the code of other forest owners. Code
of forest owner group Il with area covering many provinces is determined by
adding the ordinal number of this forest owner with 9500.

(26) NguoiNK: is the column to write the name of the person/household or
group of households contracted to protect the forest plot.

(27) MangNK: is the column that records the code of the consignee. Each
contract owner has a unique code that does not match the code of another contract
owner in the same contracted forest owner.

(28) Nguoitrch: is the column for the name of the disputant who does not
have a license to use, or is not prioritized in the statistics.

(29) Mangtrch: is the column for the disputing person's code. Each
disputing person has a unique code that does not match the code of another
disputing person in the same commune.

(30) KD: is the longitude column of the center of the forest inventory plot
(updated from GIS software).

(31) VD: is the column recording the latitude of the center of the forest
inventory plot (updated from GIS software).

(32) VungChiTra: Determining the status in the payment zone, inide the
payment zone is 1 and outside the payment zone is 0.



(33) ChiTra: Determining the status of payment in the payment zone, if
paid 1 and not paid 0.

(34) KhuVuc: Determining the status of difficult areas according to the
Government's regulations for commune-level administrative units, the communes
of Region | shall be recorded as 1, the communes of Region Il shall be recorded
as 2 and the communes of Region Il shall be recorded as 3.

(35) Dtichct: is the payment area, which is the converted area equal to the
product of the combined K coefficient (KO) with the supply area (Dtich)..

(36) KO: The composite K coefficient is equal to the product of the
component K coefficients.

(37) K1: Adjustment coefficient for forest volume.
(38) K2: Adjustment coefficient for forest function.
(39) K3: Adjustment coefficient for forest origin.

(40) K4: Difficulty adjustment coefficient (According to the level of
difficulty prescribed by the Prime Minister).

(41) DGia: Payment unit price in VND/ha.
(42) ThanhTien: Amount to be paid in VND/plot.

(43) MucCT: The payment level is based on the unit price paid, there are 7
payment levels as follows:

No. Payment levels Payment unit price

1 1 Up to 50,000 VND/ha

2 2 From over 50,000 to 100,000 VND/ha
3 3 From over 100,000 to 150,000 VND/ha
4 4 From over 150,000 to 200,000 VND/ha
5 5 From over 200,000 to 300,000 VND/ha
6 6 From over 300,000 to 500,000 VND/ha
7 7 Over 500,000 VND/ha

(44): Maluuvuc: is the watershed code.



2.4. Conditions on human resources and information infrastructure serving
the development and management of the PFES map system

2.4.1. About human resources

For officials of provincial funds, when assigned the task of developing and
managing the PFES map system according to the guidance of Decree No.
156/2018/ND-CP dated November 16™, 2018, it is necessary to have: the
following experiences:

Table 2.2: Experience of officials for management of PFES map system

No. Criteria Requirement
1 | Professional - Having expertise in Forestry,
qualifications and Environment;
work experience - Working experience in the field of

payment for forest environmental services
and forestry.

2 | Skill Proficient use of software:

- Mapinfo; MapSource (GPS);- QGIS,
Google Earth;

- Office information technology.

2.4.2. About the information infrastructure system

Computer configuration to well meet the task of Developing and managing
the PFES map system according to the guidance of Decree No. 156/2018/ND-CP
dated November 16™, 2018, the Provincial Fund needs to equipped with a
dedicated desktop computer, appropriately configured to perform technical tasks,
map processing. The specific configuration of the dedicated computer is shown
in the following table 2.3:

Table 2.3: Specialized computers for payment work

No. Criteria Requirement Note
CPU From Core i5 and above, speed from 2.0
1 i
GHz or higher,
2 | RAM From 8GB.
3 HDD From 1TB, it is recommended to
integrate at 128 GB SSD.
4 Graphics card 2GB. With
HDMI
5 | DVD Drive Yes, optical.
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No.

Criteria

Requirement

Note

Screen

From 21 inches FHD and above.

Operating system

Windows 8 (Windows 10 is

! recommended).
8 | Office software | Office 2013 or later.
9 Map software Qqgis 3.10 or later (Recommended for

3.16).
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CHAPTER Ill: METHODS OF DEVLOPING PFES MAP WITH
Q5PFES PLUGIN

3.1. General introduction about Q5PFES plugin
3.1.1. The main products of the software

- The map layer of payment for forest environmental services to forest
owners is households, individuals, and village communities; Commune People's
Committee.

- The map layer pays for forest environmental services to forest owners who
are organizations.

- The summary table of payment area according to form No. 01 and 02 is
specified in Appendix V of Decree No. 156/2018/ND-CP dated November 16™,
2018. Annual schedule of revenue and expenditure according to form No. 08,
Appendix VI of Decree 156/2018/ND-CP. Notice of PFES payment according to
form No. 10, 11 Appendix VI Decree 156/2018/ND-CP. Report on PFES results
according to form No. 16, Appendix VI of Decree 156/2018/ND-CP.

3.1.2. Main functions

- Exploiting forest change monitoring data: Download the forest change
monitoring map from the Postgres file. Automatically convert data from the
format of Forest Inventory and Forest change monitoring to a standard format for
Payments for Forest Environmental Services.

- Develop a PFES map: Automatically identify payment zone, identify
payment object, identify difficult areas, update K-coefficient, calculate payment
area and amount of money to pay for each forest plot and each forest owner
providing services.

- Retrieve tables: Automatically extract forms No. 01 (Forest Owners of
Group 1) and 02 (Forest Owners of Group 2) as specified in Appendix V of
Decree No. 156/2018/ND-CP or specific forms of provincial funds. Annual
schedule of revenue and expenditure according to form No. 08, Appendix VI of
Decree 156/2018/ND-CP. Notice of PFES payment according to form No. 10, 11
Appendix VI Decree 156/2018/ND-CP. Report on PFES results according to
form No. 16, Appendix VI of Decree 156/2018/ND-CP.
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3.2. Working configuration settings

The Q5PFES integrates a working configuration feature with the aim of
configuring compatible features according to the typical cases of each provincial
fund in project area (especially typical forms). The remaining provinces will use
a common configuration. Additionally, the users need to set up the folder
configuration. This will help users easily to manage work results in 1 fixed folder.

The procedure is as follows:

Procedure 3.1: Working configuration settings
1. From the Q5PFES Plugin, Select “Working configuration settings”.
2. Select the working configuration.
3. Select working directory configuration

4. Click the “OK” button.

Applying Procedure is as follow:

Step 1: Start the working configuration settings module.

Start Qgis software > Select Q5PFES tab > Working configuration.
Processing Help

| () Cau hinh lam viéc T
| 8 Khai thac bin d5 DBR )
/M Kiém tra 16i thugc tinh ban d6 DER @ e ¥) -
@] %y dung ban d6 DVMTR b
"B Xy dung co sé dif ligu

) Théing ke sd ligu 8
[ER Trang in ban d& »
Hudng dan sir dung ’
) Gigithigu

Figure 3.1. Start the working configuration settings module
Step 2: Select working configuration

In Figure 3.2, the default configuration of the plugin is the common
configuration. Select the working configuration corresponding to the province to
be selected. In the case of provincial funds that are not in the project area, the
working configuration will be the common working configuration and this setting
IS not required.
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(5} QSPFES - Céu hinh lam vigc d

Chon cu hinh [am vigc

-—- Cdu hinh lam viéc chung ---

17-
38 -
- C&u hinh lam viéc tinh Mghé An
45
49 -

C3&u hinh lam viéc tinh Haa Binh

C&u hinh lam viéc tinh Thanh Héa

C&u hinh 1am viéc tinh Quang Tri

C&u hinh lam viéc tinh Quang Nam

[ oK [ Cancel

Figure 3.2. Select working configuration

Step 3: Choose working directory configuration

In Figure 3.3, in the window of the working configuration module, click

on the icon L= in the section working directory configuration to select the path
to the directory containing the results of the work later.

() QSPFES - Cu hinh lam vigc pod

Chon cau hinh lam vigc

17 - Cau hinh |am viéc tinh Hoa Binh hd

Cau hinh thur muc lam viéc

inPhamQ5PFES_678910,/4_TaiLieuTapHuanHoaBinh/Data

| oK | Cancel

Figure 3.3. Select working directory configuration

Step 4: Click the “OK” button

The system will automatically configure the functions and paths according

to the user's settings.

‘ O %" 85 Céu hinh lam viéc tinh Haa Binh v cu hinh thur muc lam vide ngudi diing

Figure 3.4. Setup working configuration successfully
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3.3. Exploiting forest change monitoring data

The forest change monitoring map is exploited from the updated results of
forest change mornitoring until 31/12 every year from database of Provincal
Forest Ranger Department. Q5PFES has integrated forest change mornitoring
map download feature extracted from FRMS-3.0.6 software. Users can use this
feature with an account from VNFF's server (if having an account) or use the
Postgres data from Provincal Forest Ranger Department.

Input data: Login information, account or Posgres data of the provincal
forest ranger department.

The procedure is as follows:

Procedure 3.2: Download the forest change mornitoring map
1. From the Q5PFES Plugin, Select “Extract map/Download Map”.

2. Click the “START” button in the connection section and then select the path to the
Postgres folder.

3. Select the corresponding administrative level.

4. Click the “Browse” button in the Save As section to select the path to save the

downloaded map file.

5. Click “Download”.

Apply procedure 3.2 to download the forest change map as follows:
Step 1: Start the forest change mornitoring map downloader.

Start Qgis software > Select Q5PFES tab > Extract map > Download Map.
Processing Help

" 1@1 Cdu hinh lam viéc p irm T «
%= Khai thac ban d6 DBR » | #% Tai ban 46 DBR
/M Kiém tra |8i thudc tinh ban d6 DBR #- Chuan hoa ban d6 DBR

[ Hay dung ban &5 DVMTR v
"B Xy dung co sé dirlieu

&) Théng ké 56 ligu v
[FB Trang in ban dd v
B Hudng din sirdung v
€) Gidi thigu

Figure 3.5. Start the forest change mornitoring map downloader
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Step 2: Check the connection information with the input data to start creating
a connection with the Forest Protected Department's server.

In figure 3.6. Click the “Check” button in the Connection section. With first
login. The system will say not connected to the local host server.

@0 /1\ chuakétndi dén méy chillocahost

V’ Q O QGIS Open Day October, 20221
| I ’ !: \: s . .
“ ular m

(2} QSPFES - Download ban d5 DBR 3 |[dhay
Q G I s O p‘ plann
0 ketns [ kIEmTRA KHOT BGNG DUMNG
May chi LOCAL -
Céng 5433
Tai khoan postgres

Figure 3.6. Check the connection to the server

Continue to press the "Start" button and then select the Postgres folder to
start creating a connection with the localhost server.

—— — P P T T TR T T I T T T TP

FErErEEEr monmy Yol UpeEn Uay
Q@ |d have a litthe fun with other

l | planned. Double-click this

K
f KEtndi KIEM TRA KHOT BONG DUNG

I (2} Choose Postgres folder

« v 4 <« 1.0L.. » DownloadDBR v | D O Search DownloadD|

Organize « MNew folder =

[ Desktop - MName Date modified
Z Documents 10/22/2018 12:04 P
; Downloads

J’! Music

= Pictures

| B Videos

#, Local Disk (C:)

- DATA (D)

- WORK (E:) v €

Folder: | Postgres

| Select Folder | C

Figure 3.7. Select the Postgres folder
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After successful connection. The system is ready to extract map.

[T % Bz ket ndi dén may chii localhost

, — I j re QGIS Open Day October, 2022!
b\ Qo ‘ U s taai et 00 il boclc lar moni thly QGIS Open Day event! Q
(! Q3PFES - Download ban db DER »  [dhave alitle fun with other QGIS use|
QGIS O pl planned. Double-click this news e

KEt ndi KIEM TRA KHOT BONG DUNG

—| Maychd LOCAL =
Céna 5433

Figure 3.8. Successful connection

Step 3: Download the forest change mornitoring data corresponding to the
administrative level.

In Figure 3.9, select the corresponding administrative unit level in the
Province, District, Commune (Select the province corresponding to the Postgres
data of that province). If downloading map data at district level, do not select
Commune, if downloading map data at provincial level, do not select Commune
and District level. Then, click the "Browse™ button in the Save As section and
then select the folder path containing the output map layer. Finally, click the

“Download” button to download the map.

(.} QSPFES - Download ban da DBR X
K&t néi KIEM TRA KHOT BONG DUMNG
May chi LOCAL -
Céng 5433

Tai kho@n postgres

Mat khau sesnnen
Tinh 17 - Tinh Hoa Binh A
Huyén 150 - Huyén D& Bac -

pe] — Chon x3 —

HE toa do EPSG:9211 - YN-2000 [ TM-3 106-00

-
- | | a8
Luu thanh  [apHuan/HeaBinh/Data/DaBac_DBR.shp

Figure 3.9. Select location to download map
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The program will automatically download the forest change mornitoring
map from the Postgres folder. After the program is done, you can see the message
of the download result in the Notification window.

‘ Gf] V Qua trinh t3i ban dé thanh cdng va dugc luu trong thu muc E: /qSPfes/data/SanPhamV5Pfes_3009/4_TailieuTapHuan/HoaBinh/Data/DaBac_DBR.shp

Figure 3.10 Downloaded forest change mornitoring map
After finishing. Press stop to disconnect from the localhost server.
3.4. Checking for attribute field errors

The forest change monitoring map is exploited from the results of annual
forest forest change monitoring updates from database of Provincal Forest Ranger
Department. However, due to various reasons, there is still a possibility that there
are forest plots that do not have uniformity in terms of data information between
attribute fields about forest origin, forest type, forest feature, etc. Therefore, this
map layer needs to be checked and standardized attribute fields before being built
into a PFES map. The error checking algorithm for attribute fields of Q5PFES is:
Each forest plot will be checked for synchronization between the fields of:
"nggocr" and "maldIr*, "IdIr" and "maldIr", “nggocr" and "sldIr", "malr3" and
"ngh". After completing the checking process, the program will extract a detailed
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summary table (Excel form) with asynchronous errors between the above
attribute fields.

Input data: is the forest change monitoring map (usually with the word
"DBR" at the end of the input map layer name) downloaded in procedure 3.2.

The procedure to check for attribute field errors is as follows:

Procedure 3.3: Checking for attribute field errors
1. From the Q5PFES Plugin, Select “Checking for attribute field errors”.
2. Select the input map layer.
3. Click “OK”.

Apply procedure 3.3 to check attribute errors for forest change monitoring
map by following steps:

Step 1: Start the Checking for attribute field errors module: From the menu
bar go to Q5PFES > Checking for attribute field errors.

(05123 Processing  Help
[ © cau hinh lam viec
£ Khai thac ban d& DBR

A\ Kiém tra 18i thube tinh ban d6 DBER @ (I
& Xay dung ban d5 DVMTR
"B Xay dung co sé dif ligu
&) Théing ké sé ligu

[ERE Trang in ban d&

B Hudng din sir dung
€ Gigithiéu

Figure 3.11. Start the Checking for attribute field errors module

Step 2: Select the input map layer.

In Figure 3.12, click the icon in the "Select forest change
monitoring map" section to open the input map layer.

(2 QSPFES - Kiém tra va phat hién 13i giita cac truong dif liéu X

Chon Idp ban dd hién trang rirng (.shp)

| 3009/4_TaiLieuTapHuan/HoaBinh/Data/DaBac_DBR.shp

OK Cancel

Figure 3.12. Checking for attribute field errors interface
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Step 3: Click the “OK” button.

Wait for the program to execute, if it detects data information errors, the
software will display a dialog box stating that number of plots have data errors
and export a detailed error table.

@ /1\ 3 phat hién 926 1 riig c6 18 théng tin thudc tinh

New Empty Project

EPSG:4326 - WGS 84

Danh sach cic 16 rimg sai logic giira cdc trirong dir liéu

| TT Huyén Xa Tiéukhu | Khoinh L6 | mggocr | 1dlr |maldlr| malr3 | ngh Kiéu 16i
0] B 6] 4] 5] [ (6 | i | 6 [ @) | 0o | o ] 0 :
1 Huyén Da Bac Xa Tien Phong 35 20 8 0 DKH 93 1 Loi sai md nguon goc rimg hodc ma loai dat loai rimg
Huyén Da Bic Xa Sudi Ndnh 3 14 69 1 DT1 82 3 0 L3 sai logic gitra ngudn goc rimg va ma logi dit loai rimg
3 Huyén Da Bac Xi Yén Hoa 31 10 23 0 DKH 93 1 L3i sai ma nguon gdc rimg hodc ma loai dét loai rimg
4 Huyén Pa Bic X Tién Phong 35 21 3 0 MN 92 1 L&i sai mi nguon goc rimg hogc ma loai dat loai rimg
5 Huyén Pa Bic X Tién Phong 35 9 4 0 MN 92 1 L&i sai mi ngudn gdc rimg hogc ma loai dat loai rimg
6 | HuyénPaBic | XaTiénPhong 35 23 19 0 MN 92 1 Lbi sai md ngudn goc rimg hogc ma loai dat logi rimg
| 7 Huyén Pa Bic Xi Tien Phong 35 14 11 0 MN 92 1 L6i sai mi nguon goc rimg hogc ma loai dat loai rimg
| 8 Huyén Da Bic Xa Tien Phong 35 22 6 0 MN 92 1 Loi sai mi ngufm goc rimg hodc mi loai dat loai rimg
9 | HuyénDaBic | XaTiénPhong 35 28a 142a 0 DKH | 93 1 Lbi sai ma nguén géc rimg hodc ma loai dat logi rimg
10 Huyén Pa Bac X4a Yén Hoa 31 18 43 0 MN 92 1 Loi sai md nguén goc rimg hodc ma logi dat loai rimg
11 | HuyénDaBic X Yén Hoa 31 12 31 0 MN 92 1 Li sai mi nguon goc rirmg hogc mi loai dit loai rimg
12 Huyén Da Bic _[Xa Mudng Chiéng 8 11 38 0 DKH 93 1 L&i sai ma ngudn gdc rimg hodc ma loai dt loai rimg
13 | HuyénDPaBdc |Xa Muong Chiéng 8 11 80 0 MN 92 1 Li sai md nguon gbe rimg hoge ma logi dit logi rimg
14 | Huyén PaBic Xa Tién Phong 35 22 3 0 MN 92 1 Loi sai ma nguon goc rimg hodc mi loai dat loai rimg
15 Huyén Da Bic Xa Tién Phong 35 22 1 0 MN 92 i L&i sai md ngudn gdc rimg hogc ma loai dat loai rimg
16 | Huyén Pa Bic Xa Tién Phong 35 9 5 0 MN 92 1 Li sai mé ngudn gdc rimg hogc ma loai dét loai rimg
17 Huyén Da Bic Xi Tién Phong 35 5 8 0 MN 92 1 L6i sai mi nguon goc rimg hodc mi loai dat loai rimg
18 | HuyénDPaBic |Xa Muong Chiéng 8 8 91 0 DKH | 93 g L&i sai mi nguon gdc rimg hogc ma loai dat loai rimg
19 | Huyén DaBéc Xa Yén Hoa 1 16 48 0 MN 92 1 Léi sai ma ngudn gdc rimg hogc ma loai dit logi rimg
20 | Huyén PaBic Xi Tién Phong 5 24 119 0 MN 92 1 Li sai mi nguon goc rimg hogc ma loai dat loai rimg
21 | HuyénPaBac | Xa Tién Phong 35 24 140 0 MN 92 1 L&i sai mi ngudn goc rimg hogc ma loai dat loai rimg

Figure 3.13. Summary table of attribute information error

3.5. Developing PFES map
3.5.1. Developing data structures

The feature of data structure developing of PFES map layer on Q5PFES is
developed with the steps of adding the necessary attribute fields to forest change
mornitoring map to ensure the storage of necessary information for the
implementation of PFES in each province and saving the watershed list
information in the software database.

Before developing the data structure for the PFES map. We need to prepare
a list of watersheds in the excel form (*.xlIsx or *.xls) with the following columns:
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Watershed Code (malv), Watershed Name (tenlv), Total Amount
(tongsotien) and Price (dgia) ).

of Money

id |malv tenlv tongsotien dgia
1(L0034 NMTPD Hda Binh 2,500,000,000 | 265,517
2|L0035 NMNS Vinaconex 1,500,000,000 4,348
3|L0047 NMTD Trung Son 1,500,000,000 53,416
4(L0048 NMTD Thanh Son 1,500,000,000 8,022
5/L0050 NMTD B4 Thuére 1 2,000,000,000 7,582
6/L0051 NMTD B4 Thuérc 2 1,500,000,000 12,186
7|L0052 NMTD C4m Thly 1 1,500,000,000 11,105
8(17N0O01  |[NMTD DPdng Chum 1,500,000,000 51,247
9[17N002  [NMTD Sudi Nhap 1,500,000,000 29,321

10{17N003  [NMTP Solo 1 1,500,000,000 | 275,908
11[17NO04  [NMTD So Lo 2 1,500,000,000 | 220,375
12(17NO05  [NMTD Sudi Trang 1,500,000,000 70,500
13[17NO06  [NMTD Hb Trong 1,500,000,000 24,016
14[17N0O07  |[NMTD Van Mai 1,500,000,000 3,606
15(17N0O08  [NMTD Mién Dbi 1,500,000,000 79,697
16(17NO09  [NMTD Dinh Cv 1,500,000,000 5,767
17(17N010  [NMTD Sudi Mu 1,500,000,000 | 160,801
Figure 3.14. Watershed list file structure
Input data: is forest change mornitoring map downloaded in procedure 3.2

and standardized after checking for errors in the information in procedure 3.3.

The procedure of developing the data structure of the PFES map layer is as
follows:

Procedure 3.4: Developing data structures

1. From the Q5PFES Plugin, Select “Developing PFES map/ Developing data

structure”.

2. Select input map layer and watershed list file.
3. Select the path to save the output.

4. Click “OK”.

Apply procedure 3.4 to develop data structure for the forest change map
layer according to the following steps:

Step 1: Start the developing data structure module: From the menu bar go to
Q5PFES > Developing PFES map >Developing data structure.
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Figure 3.15. Start the developing data structure module

Step 2: Select the forest change mornitoring map layer, the watershed list
file and the resulting directory.

In Figure 3.16, click the icon - lin the section “Select forest change
mornitoring map” to open the input map layer.

At “Select watershed list” section, open the watershed list file.

Then choose the path to save the output.

(5} O5PFES - Xy dung cdu tric dif liéu >

Chon Idp ban d6 hién trang ri'ng (.shp)

_3009/4 TailLieuTapHuan/HoaBinh/Data/DabBac_DER.shp

Chon danh sach ru vu'c (Lxlsx)

1009/4_TailieuTapHuanHoaBinh/Data/dsluuvuc_HB, xsx

Chon thu muc chifa Idp ban 6 ddu ra (.shp)

19/4_TaiLieuTapHuan,HoaBinh/Data/DaBac_XDCTOL.shp | | |

oK Cancel

Figure 3.16. Developing data structure interface

Step 3: Click the “OK” button.

After clicking “OK”, wait for the program to work until the successful
message appears.
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vungchitra chitra dgia dtichct thanhtien k0 k1 k2 k3 kd mucct khuvuc maluuvuc

Figure 3.17. Data structure developing results
3.5.2. Update payment zone

The payment zone updating feature on Q5PFES is developed with the steps
of using payment zone boundary map layer (or watershed boundary map) to
overlap and then spilit to the map layer that has built the data structure in the
previous step. Then updating the value = 1 in the "vungchitra" field for plots
inside the payment zone boundary and updating the watershed code in the
"maluuvuc” field to define forest environmental services supply zone.

Input data includes: map layer that has been structured in procedure 3.4 and
map layers of the payment zone boundary (watershed boundary).

The procedure is as follows:

Procedure 3.5: Update payment zone
1. From the Q5PFES Plugin, Select “Developing PFES map/Update payment area”.
2. Select the input map layer.

3. In the watershed selection section, select the watershed name and then select the
corresponding watershed boundary map.

4. Select the output path
5. Click “OK”.

Apply procedure 3.5 to update the payment zone of the PFES map by
following steps:

Step 1: Start the Update payment zone module.

From the menu bar Q5PFES > Developing PFES map > Update payment
Zone.
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Figure 3.18. Start the Update payment zone module
Step 2: Select input data.

In Figure 3.19, click the icon ' - in the "Select input map layer" section to
open the input map layer.

In the “Select watershed” section, select the payment watershed. Then

select the boundary layer of that watershed in the "Select watershed boundary
layer" section.

Then choose the path to save the output.

(2} QSPFES - Cap nhat viing chitra *

Chon Iép ban d& dau vao (.shp)

ta/SanPhamQSPFES_673910/4_TailieuTapHuan/HoaBinh/Data/DaBac_XDCTOL.shp

Chon luu wure Chaon Idp ranh gidi luu vure (.shp)
MMTE Hoa Binh + MMM Vinaconex * | |V_HoaBinh /LienTinh/TD_HoaBinh.shp

Chon Idp ban dé dau ra (.shp)

z/data/SanPhamQ5PFES_673910/4_TailieuTapHuan/HoaBinh/Data/DaBac_VCT.shp |

OK Cancel

Figure 3.19. Update payment zone interface

Step 3: Click the “OK” button.

Wait for the program to execute until the dialog box that says "The payment
zone was updated successfully".
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In fact, this will take quite a while depending on the size of the map layers,
or the user's computer configuration, please wait patiently.

Figure 3.20 The payment zone was updated
3.5.3. Update payment data

The payment data updating feature on Q5PFES is built with the aim of:
Identifying the exact forest plots that eligible to pay in the payment area. Inside
the payment zone, there are many different states including forested area and non-
forested area. The forested area in the payment zone is subject to be paid by forest
environmental services, however some plantation tree species have not been
eligibled to pay by forest environmental services so it is necessary to update the
forest objects that eligible to pay. In addition, this feature also updates other
necessary data such as difficult commune, K coefficient ... to serve the accurate
calculation of the area of payment.

Input data is a map layer that has fully updated the payment zone according
to procedure 3.5.

The payment data updating procedure is as follows:
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Procedure 3.6. Update payment data
1. From the Q5PFES Plugin, Select “Developing PFES Map/Update Payment Data”.
2. Select the input map layer.
3. Select payment object, difficult communes, K-coefficient, type of area calculation.
4. Select the output path
5. Click “OK”.

Apply procedure 3.6 to update payment data for PFES map layer according
to the following steps:

Step 1: Start the Updating Payment Data module.

From the menu bar Q5PFES > Developing PFES Map > Update payment data.

foil23 Processing Help
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Figure 3.21. Start the Updating Payment Data module
Step 2: Select the payment object.

In Figure 3.22, click the icon| - in the "Select input map layer" section to
open the input map layer.

In the payment object section, select the payment object by checking the
corresponding checkboxes.

() QSPFES - Cap nhat dif ligu chitré X

Chen Idp ban d6 dau vao {.shp):

E:/q5Pfes/data/SanPhamaSpfes_3009/4_TailieuTapHuan/HoaBinh/Data/DaBac_VCT.shp

Cap nhat d&i tugng chi tra: Cap nhat x3 khd khan
v Céc trang théi Rimg tur nhién Bigu chinh khu vurc khd khan
V| Cac trang théi Rimg trdng ad
v Cc trang théi Rimg tréing tre nira
v Cac trang théi rimg trong khac

Rimg mdi trdng nhung chura thanh rimg

Cap nhat loai ciy:

C&p nhat theo lodi ciy tring

Figure 3.22. Select payment objects
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In Figure 3.23, if you select Update by plant species, a list of planted
species will appear and you can edit this list. In case, the tree species is not paid
for PFES, change the number 1 in the Chitra column to zero.

Cap nhat loai cay:

| v | Cap nhat theo lodi cdy trong |

Tén loai cdy Chitra -

1 | B dé+Lubng 1

2 |Tre, nia khac 1

3 |¥oan 1
4 |Bo dé+Ma 1
6 |Trdu+Keo 1

7 | B d&+Téch (Gr.. 1
8 |Bach dantring ... 1
9 | Lat hoa+Keo tai., 1
10| Bd dé+Keo tai t.. 1

11| Lat hoa 1 o

Figure 3.23. Update by plant species

Step 3: Adjusting difficult commune level

The level of difficulty commune is an indicator to determine the K4
coefficient. The level of difficulty is based on the Government's regulations under
Decision No. 582/QD-TTg dated April 28", 2017 (regulations may change from
year to year). There are 3 difficulty levels corresponding to Region I, Region Il and
Region Ill. The difficulty commune information is stored in the field of the map
and it has a value corresponding to the three regions 1, 2 and 3.

In Figure 3.24, in the section updating difficult communes, if you click
Adjust difficult areas, the list of communes inside the payment zone will appear
and you can edit this list, you need to fill 1 or 2 or 3 in the column “Khuvuc”
corresponds to region | or region Il or region Il for each commune. In case of
not clicking Adjust difficult areas, the software will update the difficult
communes according to the original list of difficult communes.
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Cap nhat x3 khd khan

V' Biéu chinh khu virc khd khan

1 4873
2 4885
3 4831
4 4834
5 4837
6 4843
7 4852

g 4346

Figure 3.24. Update difficult commune

M3 x3

Tén x3 Khu wvuc
#3 Yén Hoa 2
X3 Hién Luong 2
w035k
XdPdng Nghé 3
X3 Sudi Nanh 3
X& Mugng Tuéng 3
XdBong Chum 3

A8 Mudng Chig,.. |3

Step 4: Updating K coefficient

The K-coefficient is updated based on 4 components according to forest
quality (K1), forest origin (K3), forest function (K2) and difficult commune level
(K4). The operating principle of the program is based on the information in the
database and the value of each K components specified in Circular 22 to update
the fields k1, k2, k3 and k4 in the map. The composite K-factor is stored in the
field kO and is equal to the product of the K components. In case the K-factor is
not applied, the program will update 1 for the composite K and the component K.

In Figure 3.25, in the section updating the K coefficient, if the K coefficient
Is not applied, do not select any K coefficient. If the coefficient K is applied, then

in K coefficient section, select the K coefficients that need to be applied.

Chon |dp ban d& dau ra (.shp):

Hé =6 K &p dung {(néu ca):
Hé s K1 - Chat luigng rirmng
Hé sd K2 - Chirc nang rimg

HE sd K3 - Ngudn gdc rimg

HE s K4 - Khu vuc khé khin

Cach tinh dign tich
®) Tinh lai dién tich

Bao toan dién tich binh sai

E: q5Pfes/data/SanPhamQ5SPFES 67859 10/4_TailieuTapHuan/HoaBinh/Data/DaBac_DWMTR. shp

O

Cancel

Figure 3.25. Updating K coefficient and area
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Step 5: Updating the area

In Figure 3.25, select "Recalculate area™ to recalculate the entire area field
using the area calculation algorithm of QGIS software or select "Preserve the area
of difference" to only recalculate the area of the plots that have been cut is located
between the boundary of the payment area and the remaining plots are preserved.

Finally, click the icon | - in the "Select output map layer" section to
choose the path to save the output file.

Step 6: Click the “OK” button.

After selecting all the appropriate data, click “OK” then wait for the program
to work until the successful message appears.

huyen vungchitra chita 7 dgia dtichct thanhtien k0 k1 k2 k3 k4 mucct khuvue maluuvuc
Huyén 3 Bac 1 1 0 0.7 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 1.64 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 174 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 414 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 n 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén D3 Bic 1 1 0 042 0 1.0000 1.00 100 100 1.00 0 3 [101+109+108
Huyén 3 Bac 1 1 0 03 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 om 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 a4 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 8597 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 0.63 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 003 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 0.08 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 041 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén Da Bac 1 1 0 0.09 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 103 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén D3 Bc 1 1 0 649 0 1.0000 100 100 100 100 0 3[101+109+108
Huyén 3 Bac 1 1 0 064 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 142 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 173 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 ) 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 008 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 0.06 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 0.81 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 015 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén D3 Bic 1 1 0 0.15 0 1.0000 1.00 100 100 100 0 3 J101+109+108
Huyén 3 Bac 1 1 0 093 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén B3 Bic 1 1 0 16.96 0 1.0000 100 100 100 100 0 3 J101+109+108
Huyén 3 Bac 1 1 0 162 0 1.0000 100 100 100 100 0 3]101+109+108
Huyén 3 Bac 1 1 0 026 0 1.0000 1.00 100 100 100 0 3 101+109+108

Figure 3.26. Payment data updated results
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3.5.4. Calculate the unit price and determine the payment level

In this feature, the payment price of each watershed is calculated as the total
amount collected by forest environmental services customer (hydroelectric
plants, clean water plants) divided by the payment area calculated in the previous
step. After that, the calculated payment price will be updated back to the
watershed list in the database built in the previous steps. Based on the payment
price information, the area to be paid, the program will automatically calculate
the amount of money for each forest plot of the forest owner. At the same time,
divide the payment levels into 7 levels.

- Level 1: From 0 to 50,000 VND/ha

- Level 2: From over 50,000 to 100,000 VND/ha

- Level 3: From over 100,000 to 150,000 VND/ha

- Level 4: From over 150,000 to 200,000 VND/ha

- Level 5: From over 200,000 to 300,000 VND/ha

- Level 6: From over 300,000 to 500,000 VND/ha

- Level 7: From over 500,000 VND/ha.

Input data is a map layer that has been updated with payment data according
to procedure 3.6.

The procedure is as follows:

Procedure 3.7. Calculate the payment price and determine the payment level

1. From the QS5PFES Plugin, Select “Developing PFES map/Calculate payment
price”.
2. Select the input map layer.

3. Select the watershed to calculate the price, write the total amount of money of
watershed and then press the button “Calculate price”.

4. Customize the payment price and then click the button “Update payment price”
5. Select calculate the total price and determine the payment level.

6. Click “OK”.

Apply procedure 3.7 to calculate the payment price and determine the
payment level with the following steps:
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Step 1. Start the payment price calculator.
From the menu bar Q5PFES > Developing PFES map > Calculate payment.
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Figure 3.27. Start the payment price calculator

Step 2. Calculate payment price

In Figure 3.28, click on the icon

layer" to open the input map layer.

in the section "Select input map

In the watershed section, select the watershed to calculate the payment
price. Then, in the total amount of money, adjust the amount of money collected
from PFES customer of this watershed (if there is any change) and then press the
button “Calculate payment price”. The returned results will be displayed in the
Payment Price section. Users can customize the price as desired and then press
the "Update payment price" button to update the watershed list in the database.

() Q5PFES - iCap nhat don gid chitra

Chon Idp ban db dau vao (.shp)

|5Pfes /data/SanPhamQ SPFES _673910/4_TailieuTapHuan,HoaBinh/Data/DaBac_DVMTR.shp |

Chon Iuu vue Mhap tong sa tién (YNE)

MMTE Haa Binh + MMM Vinaconex - 2500000000 Tinh don gia
Bign gia (VNE])

2695865 -

Cap nhat don gia Iuu vurc

Figure 3.28. Calculate the payment price
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Step 3: Determine the payment level.

In Figure 3.29, depending on each purpose, users can choose to calculate
the total payment price and payment level (click the checkbox button) to update
the PFES map.

Ban gia (VNE])
2704000

¥ac dinh mirc chi tra

v | Tinh téng don gid chi trd

v | Xac dinh mirc chi tra

Cap nhat don gia luu vuc

OK

Cancel

Figure 3.29. Determine payment level

Step 4: Click “OK™.

After clicking “OK”, wait for the program to work until the successful
message appears.

dgia dtichct thanhtien k0 k1 k3 k4 mucct
350433 0.37 129660 1.0000 1.00 1.00 1.00 1.00
350433 1.64 574710 1.0000 1.00 1.00 1.00 1.00
350433 2.74 960186 1.0000 1.00 1.00 1.00 1.00
350433 414 1450793 1.0000 1.00 1.00 1.00 1.00
350433 170 2698334 1.0000 1.00 1.00 1.00 1.00
350433 0.42 147182 1.0000 1.00 1.00 1.00 1.00
350433 0.5 173217 1.0000 1.00 1.00 1.00 1.00
350433 0.77 260833 1.0000 1.00 1.00 1.00 1.00
350433 447 1366436 1.0000 1.00 1.00 1.00 1.00
350433 85.97 30126725 1.0000 1.00 1.00 1.00 1.00
350433 0.63 220773 1.0000 1.00 1.00 1.00 1.00
350433 0.03 10513 1.0000 1.00 1.00 1.00 1.00
350433 0.08 28033 1.0000 1.00 1.00 1.00 1.00

Figure 3.30. Result of updating payment price and payment level

Up to this step, the PFES map layer has been developed with full
information and can be used to export PFES statistical table.
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3.6. Exploiting and using PFES map data
3.6.1. Import map data into the plugin’s database

The final results developed to procedure 3.7 will be import to the plugin's
database to manage and exploit necessary information, especially Forms 01 and

02 of Decree 156, these are two forms request the information to be extracted
directly from the PFES map layer.

Provincial funds with their specific form will use their specific map layers
to import to the plugin's database.

Input data is a complete PFES map layer that has been completed from
procedure 3.4 to procedure 3.7 or a specific map layer of each province.

The procedure of importing map data:

Procedure 3.8. Importing map data
1. From the Q5PFES Plugin, Select “Create Database”.
2. Select input map layer.

3. Click “OK”.

Apply procedure 3.8 to import map data according to the following steps:
Step 1: Start the database creator.
From the menu bar >Q5PFES > Create Database.

(0L Processing Help

| {0k Cdu hinh lam viéc

£2 Khai thac ban db DBR b
/M Kiém tra 16i thudc tinh ban d& DER

P# Xy dung ban d& DVMTR b
* Xay dung co s& dir liéu

&) Théing ké s liéu b
BB Trang in ban d& 4
B Hucng din sirdung ’
€ Gidi thiu

Figure 3.31. Start the database creator
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Step 2: Select input map layer.

In Figure 3.32, select the input map layer as the complete PFES map
developed from the previous steps or specific map layer of each province.

() Q3PFES - Xdy dung co s& difligu =

Chon Igp ban dd dau vao (.shp)
|5pfes_3009/4_TailieuTapHuanHoaBinh /Data/DaBac_DVMTR.shp

OK Cancel

Figure 3.32. The database creator interface
Step 3: Click “OK™.

After clicking “OK”, wait for the program to work until the successful
message appears.

At this point, we have been able to export a summary table according to
forms 01 and 02 of Appendix V, Decree 156 and other specific forms of
provincial funds.

3.6.2. Statistical

After importing data according to procedure 3.8, the plugin is ready to
provide statistical data according to forms 01 and 02 in Appendix V, Decree 156
or other specific forms of provincial funds to serve payment work in localities.

The procedure is as follows:

Procedure 3.9. Exporting statistical data
1. From the QSPFES Plugin, Select “Statistics/ Group 1 or Group 2 of Forest owner”
2. Select location (Group 1) or forest owner (Group 2).

3. Click “OK”.

Apply procedure 3.9 according to the following steps:
Stepl: Start the statistical module.

From the menu bar > Q5PFES > Statistics.
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Processing Help
{1 Cau hinh l3m vige
£ Khai thac ban d6 DBR
A\ Kiém tra 18i thudc tinh ban d6 DBR
U@ Xy dung ban & DVMTR
"B Xay dung co sd dir liéu
[FB Trang in ban d&
B Hudng din sirdung
€ Gidi thiéu

3

b

-
-
»

» | 7] Xudt biéu nham 2

i T

@ P} )

[

7] Xuét biéu nham 1

Figure 3.33. Start the statistical module

Step 2: Select the form type.

In this step, we have 2 options, which
and group 2 forest owners.

Is to present to group 1 forest owners

In case of selecting group 1, we choose Group 1 report and then select the

appropriate location level of each province.

() QSPFES - Xuit biéu nhém 1

Chon tinh
Tinh Haa Binh

Chon huyén

-

Huyén Ba Bic

Chon thur myc luu két qua

E:/q5Pfes/data/test

Chon x3
- X& Murang Chigng
Chgn thén ban

¥ém Bang

0K Cancel

Figure 3.34. Exporting statistical data for Group 1

In case of selecting group 2, select the name of the forest owner to export.
Finally, choose the folder path to save the results sheet.

() QSPFES - Xudt biéu chd ring nhém 2

Tinh
Tinh Haa Binh

Ch rimg

-

BOL Khu BTTN Phu

Chon thur muc luu két qué
E:/q5Pfes/data/test

Canh

oK Cancel

Figure 3.35. Exporting statistical data for Group 1
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Step 3: Click “OK”.

After clicking “OK”, wait for the program to work until the successful
message appears. The plugin will summarize the data and export it to excel table.

BIEU TONG HOP DIEN TICH RUNG CHI TRA DICH VU MOI TRUONG RUNG

Xa Muong Chiéng-Huyén Pa Bac-Tinh Hoa Binh
(Danh che hd gia dinh, cd nhan, cong dong cir dan thon, 1y ban nhdan dan xd, 16 chire chinh i xé hgi dwoc Nha mrde giao
trach nhiém quan Iy rimg)

R i Vi tri khu rimg Dién tich Trong dé Dién tich
Bén cung uwng P . . i .
; . . - Tén dia | cung ing | Héso dwoce chi
TT | dich vu moi n Khoan | Tiéun . N
oot Lo phuwong | DVMTR | K Kl | K2 | K3 | K4 tra
truwdng rimg h khu i, -
(néu co) (ha) DVMTR
8 I 3 Bl | [ | [5] [6] [7] [8] [ [1o] | [11] | [12] [13]
1 |TEN HO GIA PINH, CA NHAN
r | |Ha Thi Tanh 8 13 42 |XémUQuaf 029 0.81 1 0o [ o9 1 0.23
Cong 0.29 0.23
r . - ~
Ha Vin C g g 134 X::'JmL_ Quay  0.34 0.81 1 0.9 0.9 1 0.28
2 8 8 150 |XomU Qualr 032 081 1 0.9 0.9 1 0.26
Cong 0.66 0.54
f 3 Ha Vian Danh 8 13 11 XomU Qua  0.64 0.81 1 0.9 0.9 1 0.52
Cong 0.64 0.52
i 4 Ha Vian Hat 8 13 8 omUQuaj 021 0.81 1 0.9 0.9 1 0.17
Cong 021 0.17
[ 5 Ha Van Lam g g 178 [XomUQuay 0.39 0.81 1 0.9 0.9 1 0.32
Cong 039 032
[ 6 Ha Van My 8 13 36 | XomUQual  0.63 0.81 1 0.9 0.9 1 051
Cong 0.63 0.51

Figure 3.36. Results presented according to form 01 Appendix V, Decree 156

BANG TONG HQP DIEN TiCH RUNG PUGC CHI TRA DICH VU MOI TRUGNG RUNG

(4p dung cho chu rimg la to chirc)

1. Tén chi rirng: BQL Khu BTTN Phu Canh
2. Pia chi:
3. Noi dung téng hop:

TT Vi tri 16 rimg ’Dién tvich amg | e GK Trong do Dién' tich chi tra

_ _ _ ing DVMTR (ha) | DVMTR (ha)
Lo Khoanh | Tiéu khu K1 K2 K3 K4

[1] [2] B3] [4] [5] [6] [7] [8] [ [10] [11]
T 12 17 10 0.17 1 1 1 1 1 0.17
[ 2 12 17 12a 1.26 1 1 1 1 1 1.26
[ 3 12 17 23 31.79 1 1 1 1 1 31.79
[ 4 12 17 25b 154.76 1 1 1 1 1 154.76
dE 12 17 27a 10.74 1 1 1 1 1 10.74
T 6 12 17 31a 22 1 1 1 1 1 22
[ 7 12 17 34 18.68 1 1 1 1 1 18.68
" 8 12 17 35 3.21 1 1 1 1 1 3.21
e 12 17 36 3.52 1 1 1 1 1 3.52
: 10 12 17 37 1.0 1 1 1 1 1 1.0

Figure 3.37. Results presented according to form 02 Appendix V, Decree 156
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BIEU TONG HQP DIEN TICH RUNG CHI TRA DICH VU MOI TRUONG RUNG

| Xom Bing-Xa Muing Chiéng-Huyén Da Bic-Tinh Hoa Binh ]
(Danh cho ho gia dinh, cd nhin, cong dong air dan thon, dy ban nl Ty 11 1@ hgi diege Nidt nede giao frach nhiém quan 1y riemg)
or [Bén cung g dich vy wéi trwme] T L ik | D6 tich cunz wbug [ B 56 K ting| Dign tich duge chi | Tong dow gia [ Tremg &5, don gil timg hrn vye ]
rimg DVMTR (ha) hop iri DVMTR (ba) chitri | NMTD Hoa Binh + NMN Vinaconex | NMTB Suéi Nhjp [ NMTD Dong Chum |
0] 2] [ I @ [T 16 Ul | [U] ] U] [0p=10) - [13]] [11] [ [13] | [13] |
1 _|TEN HO GIA PINH, CA NHAN
1 Ban Vin Chifu 157 2 | 13 6 l.{)(\)l 350.433.00, _‘69.565.15} 29,320.94]
Céng
L |Ban Van Dugi 508 55 i 3 1.00 35043300 26936510 932054
(Céng
" Ban Vian Hien 213 32 | 18 [ 1.00| 350,433.00| 268,865.10| 29,320 94
" |eong | [ | 3
, |Ban VanHod 182 50 17 6 1.00] 350.433.00] 269,865.10] 2932084 51.247.08]  1.804,730.00]
Cong ]
Ban Vin Hodn 141 17 [] 1.00| 350,433.00| 2069,865.10| 29.320.94
5 156 17 6 1.00) 350.433.00 269.865.10) 29.320.94
Céng
Bian Vin Hodng 121 14 17 [] lbﬂ 350,433.00| 269,865.10, 29,320.94)
s N 514 70 i 3 1.00) 350.433.00] 269,865.10) 2932054
Cang
5 Ban Vin Minh 186 20 13 [] 1.00| 350,433.00| 269,865.10| 29,320.94
" |cong
8 Ban Vin Nam 240 87 17 6 1.00 350.433.00, 269.865.10, 29.320.94)
Cong
5 [Ban Vin Mhit 733 36 13 6 1.00) 350,433.00) 269.865.10 2932094 $1.247.08
10 489 2 13 [] 1.00 350,433.00| 269,865.10, 29,320.94) 51,247, D%
M 148 17 6 1.00] 350433.00] 269,865.10] 2932054 $1.247.08
Cong
12 Bin Vin Thanh (B) 324 19 [] 1.00| 350,433.00| 269,865.10| 29,320.94
" |cong 221
o . < 1% [] 411 1.00 350,433.00, 29,320.94)
13 P Thash Minh 2 19 [] 2.3 1.00) 350,433.00| 29,320.94)

Figure 3.38. Results presented to forest owners in group 1 according to the
form of the Hoa Binh Fund

BIEU TONG HOP DIEN TICH RUNG CHI TRA DICH VU MOI TRUGNG RUNG
BQL Khu BTTN Phu Canh
(Ddnh cho déi ticgmg chii rimg nhém I I cée dom vi, t6 chibc diege nhd rucde giao dat, giao rimg theo guy dinh)

. xi Lo Khoinh | Tiéu khu | Dién fich cung img | He 56 K tong| Dif:eu tich dugc chi | Tong _.m'. gia _ _ _ Tfo-f_g 6, don gifx tirng lmi e § Thanh tién
DVMTR (ha) hop tri DVMTR (ha) chi trd NMTD Héa Binh + NMN Vinaconex | NMTD Susi Nhip| NMTD Dong Chum
] o] Gl O] Bl 6] ol Bl Bl o=[1]+[12] [ih] [5]= [0 3]
1 |Huyén Pa Bac X3 Tan Pheo 1 25 12 0.85 1.00| 0.85 350,433.00| 260,865.10] 51,247.08] 297,868.00|
2 |Huyén Pa Bac Tan Pheo 10 17 12 0.17 1.00| 0.17 350.433.00| 269.865.10] 51.247.08) 59,574.00
3 |HuyénPi Bic X3 Tan Pheo 10 21 12 0.55 1 ﬁ 0.55 350,433, ﬁ 260,865.10] 51247 a 192,738.00
4 |Huyén Pa Bac Tan Pheo 10 25 12 0.44| 1.00| 0.44] 00| 269.865.10] ‘ 118.741.00
5 |HuyénPa Bac X3 Tan Pheo 10 25 12 0.04] 1 # 0.04] 350.433.00| 269.865.10] 2 51247 DR‘ 14,017.00]
6 |Huvén Da Bic Tan Pheo 11 21 12 13| 1.00| 1.30] 350.433.00| 269.865.10] 29.32( 51.247.08] 455.563.00|
7 |HuyénDa Bic |X3 Tan Pheo 12 21 12 63.38] 1.00] 63.38] 350.433.00, 269.865.10) 29,320.54] 51,247.08 22,210.444.00|
8 Husénf)éBi'c Tan Pheo 12 24 12 5.13 1.00| 5.13 350.433.00| 268.865.10] 29.320.94) 51.247.08 1,797.721.00|
9 |HuyénDiBic |X3 Tan Pheo 122 17 12 1.27 1.00] 1.27 350.433.00, 269.865.10) 2 51,247.08 445,050.00
10 |Huyén Pa Bic Tan Pheo 13 21 12 438 1.00| 438 350.433.00| 269.865.10] 2 51.247.08] 1,534.897.00|
11 |Huyén Da Bac X4 Tan Pheo 13a 24 12 112 1.00] 112 350.433.00| 269.865.10] 2 51.247.08 392.485.00
12 |Huyén Pi Bic Tan Pheo 14 21 12 1 ﬁ 547 350.433.00| 269.865.10] 2 51.247.08] 1,916.869.00|
13 |Huyén Da Bac X3 Tan Pheo 14 24 12 1.00| 0.83 350.433.00| 269.865.10] 2 51.247.08) 290.859.00|
14 |Huyén Di Bic Tan Pheo 15 24 12 1 # 271 350,433, # 260,865.10] 2 51247 d 949,673.00]
15 |Huyén Da Bac |X3 Tan Pheo 18 24 12 1.00] 211 350.433.00] 269.865.10] 2 51.247.08] 739.414.00]
16 |Huyén Pa Bac Tan Pheo 19 24 12 1 # 0.26 350,433, # 269.865.10] 2 51247 # 91,113.00
17__|Huvén Da Bic X3 Tan Pheo 2 21 12 1.00| 281 350.433.00| 269.865.10] 2 51.247.08] 984.717.00]
18 |Huyén Pa Bac Tan Pheo 2 25 12 1 # 0.60| 350,433, # 269.865.10] 2 51247 # 210,260.00|
19 Husénf)éBi'c X3 Tan Pheo 20 24 12 1 DO‘ 1.04| 350433, DO‘ 268.865.10] 2 51247 DE‘ 364.450.00]
20 |HuyénDa Bic Tan Pheo 21 24 12 1.00] 48.20| 350.433.00, 269.865.10) 2 51,247.08 16,890.871.00
21 Hu}@nf)éBi'c X3 Tan Pheo 23 17 12 1 ﬁ 31.84| 350433, ﬁ 268.865.10] 2 51,247 d 11.157,787.00
22 |Huyén Da Bic Tan Pheo il 24 12 1.00] 3.45] 350.433.00| 269.865.10] 2 51.247.08 1.208.994.00]
23  |Huyén Pi Bic X3 Tan Pheo 25b 17 12 1 ﬁ 154.79| 350433, ﬁ 269.865.10] 2 51.247.08] 54.243,524.00
24 |Huyén Da Bic Tan Pheo 26 24 12 1.00] 291 350.433.00| 269.865.10] 2 51.247.08 1,019.760.00|
25 |Huyén Pi Bic X3 Tan Pheo 27a 17 12 1 # 10.73] 350,433, # 260,865.10] 2 51247 d 3,760,146.00|
26 |Huyén Da Bac Tan Pheo 28 24 12 1.00| 5.54| 350.433.00| 269.865.10] 2 51.247.08) 1.941.399.00|
27 |Huyén Pi Bic X3 Tan Pheo 3 21 12 1.00| 1.65] 350,433, # 269.865.10] 2 51247 d 578,214.00]
28 |Huvén Da Bic Tan Pheo 3 24 12 1.00| 282 350433, ﬂ 269.865.10] 51.247. ﬂ 988.221.00]
50 THan 73 R~ B > ™ T onl %o en a3z ~ea 24 1l Toxnngl 232 07

Figure 3.39. Results presented to forest owners in group 2 according to the
form of the Hoa Binh Fund
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3.7. Editing PFES map layout on QGIS
3.7.1. Structure of PFES map layout

A completed PFES map is designed and edited, including the following
information:

(1) Title: This is a general description of the map. The title is written in a
simple, short and concise way but shows the main content of the map.
Subheadings (usually smaller text just below the main headline) can be used to
provide more detailed information about the map.

(2) Coordinate grid: Used to georeference, determine the location of any
point on the map, and it will provide additional information about the map scale.

(3) Main content: The map layer of forest status for PFES is presented in
accordance with the current regulations of the Ministry of Agriculture and Rural
Development on editing forest status maps (stipulations on color, contour,
number of plots, etc.).

(4) Legend: Can be placed inside or outside the frame of grid cells and is
a detailed explanation of symbols (lines, points, characters, colors ...) on the map
so that users can understand and identify the symbols quickly and accurately.

BAN DO CHI TRA DICH VU MOI TRUONG RUNG TINH HOA BINH NAM 202...
XA PONG CHUM - HUYEN DA BAC - TINH HOA BINH

-

A e
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(5) Map scale: Is a number that represents the extent of shrinkage on the
map compared to reality or in other words it represents the correlation between
the size on the map and the actual size. Based on the scale, we can easily measure
the (actual) distance between two points on the map.

(6) North arrow: Help users easily determine the direction of the map,
thereby setting the north of the map to coincide with the north of the earth to help
locate or identify terrain and features between the map and reality.

(7) Location frame: Is a small map, which provides information about the
neighborhood, place names so that users can quickly relize the location of the
area of interest. The location frame is usually placed in the right top of the main
map.

BAN DO CHI TRA DICH VU MOI TRUONG RUNG TINH HOA BINH NAM 202...
XA DONG CHUM - HUYEN DA BAC - TINH HOA BINH

CHIDAN
-
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(8) Data source information: Lines of text that provide information about
the data source used for mapping. This information is usually placed left below,
outside the main body of the map. For example: Quang Nam forest status
monitoring map.

(9) Copyright Information: Lines of text that provide information about
the author (or unit/agency) responsible for the content of the map). This
information is usually placed right below, outside the main body of the map. For
example: Institutes for Forest Ecology and Environment...

(10) Legal information: Depending on the case or upon request, the map
needs the signatures and seals of the relevant agencies (investors, beneficiaries...).
This information is only meaningful to state management agencies and is a
binding basis for the responsibility of stakeholders for the content of the map.

BAN DO CHI TRA DICH VU MOI TRUONG RUNG TINH HOA BINH NAM 202...
XA DONG CHUM - HUYEN DA BAC - TINH HOA BINH
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3.7.2. Requirement of input layers

3.7.2.1. The main map layers

The main map layers needed to edit the PFES map layout are defined as

follows:
Id Layers Geometry Named rule Style
type
1 cm (trong 0,6 cm: Solid RGB
1 | Buffer layer Line * puf (255, 144, 200); outside 0,4 cm:
Solid (255,208,232))
2 | Provincial boundaries | Line * rgtinh According to TCVN 11565-2016
3 | District boundaries Line * rghuyen | According to TCVN 11565-2016
4 | Commune boundaries | Line * rgxa According to TCVN 11565-2016
5 Boundaries of 3 types Line * rg3lr According to TCVN 11565-2016
of forests
6 | Contour line Line * _dmuc According to TCVN 11565-2016
7 | Traffic road Line *_gthong According to TCVN 11565-2016
8 | Hydrology 1 Line * tvl According to TCVN 11565-2016
9 | Hydrology 2 Polygon * tv2 According to TCVN 11565-2016
10 | Watershed boundary Line * rglv ggg)elg’triil::j(;:ger’n?nGB(o’ 0,
11 | Point of interest Point * dra dot orange, size: 4
12 | Forest status Polygon * htr According to TCVN 11565-2016
Notes:

* Abbreviated name of the basin/payment area; for hydroelectricity
watershed write “TD_” + plant name; for water plant watershed, write “NMN_”

+ plant name; for ecotourism area write “DL_" + name of tourist area; for the

spawning area, write “BD_” + the name of the spawning area; for carbon storage

area write “CB_" + name of carbon storage area. For example: TD HoaBinh;
NMN_VINACONEX.

The administrative names shown on the map are specified as follows:

- COUNTRY NAME: Font Arial, Bold, 16, Black, Upper Case

- PROVINCIAL NAME: Font Time New Roman, Bold, 16, Black, Upper Case

- District Name: Font Time New Roman, Bold, 14, Black, Capitalize the first
letter of each word
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- Commune Name: Font Time New Roman, 12, Black, Capitalize the first letter
of each word

- MAP TITLE: Font: Tahoma, Size: 42, Bold, Black

- MAP SUB TITLE: Font: Tahoma, Size: 36, Bold, Black (sub title size is about
80-85% of main title size)

For example:
MAP OF PAYING FOR FOREST ENVIRONMENT SERVICES IN 2022
DA BAC DISTRICT - HOA BINH PROVINCE
Grid:
- Title under the frame: Font .vnTime, Size 12, Normal, Italic, Black

- Bottom left: Input data source (eg: Forest status map layer according to forest
change monitoring results in 2021 and field review results in 2022)

- Bottom right:
+ Executing unit: Name of the implementing unit
+ Completed: month....year 202...

3.7.2.2. Location map layers

The map showing the location of the watershed should have the following
layers of information:

Id Layers Geometry Named rule Style
type
1 Administrative Line * rahc Simple Solid, stroke: 0,36 mm,
boundaries -9 mau RGB (35,35,35)
Watershed * : : :
2 boundary Polygon _lvpol Simple fill, Solid RGB (255,0,0)

3.7.2.3. Legend

Instructions for displaying line styles, area styles, and point styles
presented in the main layers as thumbnails and explaining each layer.

Letters LEGENT: font: Arial, Bold, 18, Black.

Font in the symbol explanation: Arial, Normal, 14, Black.

42



3.7.2.4. Nort arrow

Using the arrow symbol to indicate the North direction shows 4
components: East, West, South, North. For example:

3.7.2.5. Legal information

The legal frame shows the signature box of the construction unit, the
appraisal unit, the approving unit (depending on the requirements of each
locality). The frame is designed as a solid line, in black, with a stroke of 0.26 mm
and with a white background.

The text in the legal framehas font Time New Roman, size 13, RGB color
(0,0,0), centered. For example:

THEAPPROVING UNIT THE APPRAISAL UNIT THE CONSTRUCTION UNIT

3.7.2.6. Statistical table of payment area by administrative unit

The statistical table of the payment area (converted) by administrative unit
of the province, district, commune (or at the request of the locality) is as follows:

TT Administrative units Area Payment area
Total:
I District A
1 Commune 1
2 Commune 2
Il | District B
1 Commune 1
2 Commune 2
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3.7.3. Requirements on the scale of PFES map
The scale of the PFES map is specified as follows:
a. For maps by administrative level, the regulations are as follows:
- Commune map: from 1/25.000 - 1/5.000;
- District map: from 1/50.000 - 1/25.000;
- Provincial map: from 1/100.000;
b. For the map by watershed, the specific scale is defined as follows:

- A watershed with an area of less than 10,000 hectares: the map scale is
1/10.000 or 1/5.000.

- The watershed has an area from 10,000 ha to 100,000 ha: the map scale
is 1/25.000.

- The watershed has an area of over 100,000 ha to 500,000 ha: the map
scale is 1/50.000.

c. The watershed covers an area of more than 500,000 hectares: the map scale is
1/100.000

3.7.4. Steps to edit maps layout on QGIS

Step 1: Open the input map layers on QGIS and set the styles as specified
in section 3.7.2.

= | - Bo ranh gigi ving chi tra 4
v Budng bo ranh gidi trong
v Buéng bo ranh gidi ngoai

’ [l Ranh gigi hanh chinh
= Ranh gidi 3 logi rimg
() Ky hiéu khodnh

Ranh gidi khoanh
= Buwéng giao thing

Puang binh dé

Sudi, Kénh, Rach
) Hién trang rirng
v Rimg gd tu nhién nii d&t LRTX gi
v . Rirng gé tu nhién ndi d&t LRTX TE
v . Rimg go tuw nhién nii d&t LRTX gi
v l:‘ Rifng gd ty nhién ndi d&t LRTX TE
v Rimg go tu nhién nii d&t LRTX ni
v Rimg gé tu nhién nii d&t LRTX ni
v Rimg go tu nhién nii d&t LRTX pl
v Rimg gd tu nhién nii d&t LRTX pl
v
v

el T T

[ Rimg gé tu nhién ndi da LRTX TE
Rimg go tu nhién nii da LRTX ng =
3




Step 2: Open the print layout manager and create a new print layout.

T 3T " S
5& / | ;t(m TXP /
% Layout Manager - O x M

} Q, search...

-

Show Duplicate.. Remove... Rename...

» Mew from Template

- RTTM~
[P0,
ll
Close Help
7T = oL T = ==
+
| -

Step 3: Set the page size for the print layout.

e a4 | A2

AT 210=297mn

) e 420=594mm AO
16.5%23.4in

a2

841x1189mm
33.1%46.8in

297=420mm
11.7=16.5in

594=841mm
23.4=33.1in

Step 4: Add maps to the layout and select the appropriate scale.

Layout Item Properties Guides

Item Properties (EE
Map 3

REE ER R =

w Main Properties
Scale 400000 E’
Map rotation | 0.00 © v E’
A=

CRS EP5G:9211 - VN-2000 / TM-3 106-00 - | |

Draw map canvas items

w Layers
v Follow map theme {none) - @.
Lock layers L3 E,

Lock styles for layers
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Step 5: Adding other elements to the print layout:
- Location map frame.

- Title, sub title, input data source information, copyright information,
construction unit information, year of completion.

- North arrow.

- Legal information frame.

- Legend.

- Summary table of payment information.

- Scale bar.

w o lterns EEGLEEGE Atlas  Settings
] “fé; o Add 30 Map %

o Add Map |
T3 23 = AddPicture bbb K
100 Ta Add Label | 200 0 |5

£, Add Legend
=== Add Scale Bar
fiy Add Morth Arrow

5, Add Shape s BAN DO
o Add Marker ———
5 Add Arrow
[ Add Node ltem ’
@ Add HTML

o Add Attribute Table
+:, Add Fixed Table
* L
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Step 6: Align the print layout: arrange the elements on the print layout so
that it is appropriate, easy to see and aesthetically pleasing.

@ Trangindss2
Loyout Edit View Mems Addiem Atlas Settings

s Py ~ L
BLGLRDR D @Bhikk R
[* = (& n h A I Ll
ALPRCS A . 3, VDY B
10 B
& | Bt
el s ¢ 60 ot 1o 8 re———" 3 5 p
[ r BAN DD CHI TRA DICH VU MOL TRUONG RUNG TINH HOA BINH NAM 202... v 1) Bind|
5| 3 DONG CHUAL. HUYEN DA BAC - TINH HOA BV 3 P <Tabl
bz v 1 5004
RE: e e
B z Iten Properties
3 Shape
=
ed v Main Properties
= 3 v
B Cornes radus |0.00
| 2 Ste
RIEE P Position and Size
Al : » Rotation
§VE » Rendering
5| = v Varables
‘o o Vanstle
[\G 3 ¥ Global
5 » Project
B = » Layout
e ~ Layout tem
ol 2 S
B3| : item_wid
L3 layout_poge
- layout_pag..
s loyout pag...
-
L —= = o

T R

Step 7: Save print layout:
- Save as QGIS Project
- Export as PDF
- Export as PNG/TIFF/JPEG

Edit View ltems Additem Atlas Settings

[ Save Project Ctrl+S E @a |
&

) New Layout... Ctrl+N
L; Duplicate Layout... EI' E\' hhh' Bll
0 Delete Layout... o0 P foo o poo o fo0

4 Layout Manager...
Layouts 4
Layout Properties..,
Rename Layout...
o, Add Pages...
Add Items from Template...
[ Save as Template..
=% Export as Image... =
“ig Export as SVG... w_@__z

EP Export as PDF...

Page Setup... Ctrl+Shift+P
@9 Print... Ctrl+P
Close Ctrl+Q
23

400

EL"E"UE

o
|
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3.8. Print layout on Q5PFES
3.8.1. Developing a print layout of PFES map

The final results of the PFES map layer will be imported into the plugin's
database to develope the complete print layout for the PFES map.

Input data: The complete PFES map layer that has been completed from
procedure 3.4 to procedure 3.7 or a specific map layer of each province.

The procedure is as follows:

Procedure 3.10. Developing a print layout of PFES map
1. . From the Q5PFES Plugin, select “Print layout/Developing the print layout”
2. . Select input map layer.

3. Click “OK”.

Apply procedure 3.10 to develope the complete print layout for the PFES
map according to the following steps:

Step 1: Start the Developing print layout module.

From the menu bar > Q5PFES > Print layout> Developing a print layout.

0503 Processing  Help

{8 C4u hinh lam viéc N by T
_ ) L MO~ g ¥
£ Khai thac ban d5 DBR b
/N Kiém tra 15i thuéc tinh ban db DBR @ ﬁ} ;.:J,. -

I3 Xay dung ban @& DVMTR b
"B Xy dung co 58 dir liu

’."\ = s pen
120 Thing ké & liéu 4

M Trang in ban d& It Xdy dung trang in ban d&
B Hudng din sir dung v| I 1 Xem trang in ban d% thanh qua
£ Gigi thiéu

Figure 3.40. Start the Print layout module
Step 2: Select input map layer.

Select the input map layer as the complete PFES map developed from the
previous steps.
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() QSPFES - Xdy dung trang in ban db thanh qua X

Chon Idp ban dé dich wu mdi trudgng rimg {.shp)

anDoDVMTR.21_ToanTinh_ChuanHoa/HoaBinh_DVMTR21_UNI.shp 25

OK Cancel

Figure 3.41. Developing the print layout interface
Step 3: Click “OK™.

After clicking “OK”, wait for the program to work until the successful
message appears.

3.8.2. Show the PFES map print layout

After developed the PFES map print layout, the plugin is ready to show
print layout of the resulting maps according to administrative levels of the

province, district and commune to serve the extraction and printing of complete
PFES maps.

The procedure is as follows:

Procedure 3.11. Show the PFES map print layout

1. From the Q5PFES Plugin, select “Print layout/Show the PFES map print layout”

2. Select administrative level.

3. Click “OK™.

Apply procedure 3.11 to show the PFES map print layout according to the
following steps:

Step 1: Start the Show print layout module.

From the menu bar > Q5PFES > Print layout> Show layout.
Progessing  Help

Cau hinh lam vigc

£ Khai thic ban d5 DBR »

/A Kiém tra 18i thudc tinh ban d5 DBR @ ﬂ} )~ I]
I3 Xy dung ban db DVMTR v

" Xay dung ca s dir ligu

) Théng ké s6 ligu

O [® Xay dung trang in ban 46
[ 18 Xem trang in ban db thanh qua

Hutng d3n sir dung
© Gidi thicu

Figure 3.42. Start the print layout module
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Budc 2; Select administrative level.

Select location by administrative level to show the map print layout.

(5} Q5PFES - Xem trang in ban dd thanh qua >

Chon tinh

17 - Tinh Hoa Binh -
Chon huyén

150 - Huyén Ba Bac -
Chon x&

- Chon x& - >

CK Cancel

Figure 3.43. Select administrative level
Buéc 3: Click “OK”.

After clicking “OK”, wait for the program to work until the map print
layout appears on the QGIS window.

e e ‘ V7 Mé trangin bn d6 thanh cing
eY®o ag=RON - $a0T i
- 4877

Favorites & ARy 1%?56&
~ 1% Spatial Bookmarks 3 48 Em 52-RTIN

] Project Bookmarks 50-RTIN 662

[] User Bookmarks 6.349 A

i

| Project Home "%
[6] Home 54-RTIN s.

12 6.9, \ Nred
JAane
TG 3332 e 0. u
% 7 2
@ GzoPatkage i RS /I
59-RTG = 14-RTG
£ SpatiaLite Nk 505 aﬁéﬂm‘m T304
@ postGis P 036 5037 12-R1G
P mssaL 1237 i 7,803
5 g:;'e 7316
b 27-RIG
077 & 3035
Layers @® 0642
v @ eY 7 = / 017 S13
~ v @ piémdsura = P mms E
V| © Thuy dién Dong Chum 2707 5436

v Thuy dién Suéi Nhap
v Thuy dién Hoa Binh
~ (V] @ Ranh gidi luu vyc lién tinh
V! [[] Thuy dién Hoa Binh
) Ranh gidi luu vuc néi tinh
V' [] Thuy dién Suéi Nhap
V! [] Thuy di ng Chum
~ V| Bo ranh giéi viing chi tr

6.749 ‘

59-RTIN =
2217 | |74 !5 o £ ‘
= 515
Y 572 1-on Lm"’é”wmm 01 % zpox (1€
34 | \ Eerar QoA -0 a 221 '

7 875

‘
<

V! [l Buéng bo ranh gidi trong
V! Bubng bo ranh gidi ngodi
~ V| (@ Ranh giéi hanh chinh
V| 1 Ranh giéi tinh
V! [_! Ranh gi6i huyén

osawAml

31-DN
3251

V! ! Ranh giéixa 1-D@ =
~ [V] C3 Ranh giéi 3 logi rimg 24012 = mo‘m
V| "] Rimg phng hé g 11
VI £} Rimg déc dung
V| " Rimg sén xust ¢ - 1 5
V! O Ky hiéu khoanh 0913 3 2 6.609 e

Hinh 3.44. Results map print layout window
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Appendix 1. Instructions for installing QGIS software

Visit Website: https://qgis.org/en/site/. Scroll down the middle of the

page, click the “Download” button.

QGIS

A Free and Open Source Geographic Information System

o QGIS 3.28 Firenze o)

has\been released!

Create, edit, visualise, analyse and publish geospatial information on Windows, Mac, Linux, BSD and mobile devices

S

Next, choose the version suitable for your computer, it is recommended to
choose the version of QGIS 3.16 because this version has been tested for a while
by users, so it is the most stable version. To select this version, select the “ALL

RELEASES” tab and then click “here” in the first line.

Download QGIS for your platform

Binary packages (installers) are available from this page.
The current version is QGIS 3.28.0 'Firenze' and was released on 21.10.2022.
The long-term repositories currently offer QGIS 3.22 12 'Biatowieza'.

QGIS is available on Windows, macOS, Linux, Android and i0S.

INSTALLATION DOWNLOADS ALL RELEASES SOURCES

Previous releases of QGIS are still available[here | including older releases for OS X here.
More older releases are available here & and for OS5 X here &

Plugins for QGIS are also available here .
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A complete list of all versions of the QGIS software so far is displayed.
Scroll down and find QGIS version 3.16.6-1 and then double click on the link
QGIS-OSGe04W-3.16.6-1-Setup-x86_64.exe to download the software.

@ QGIS-08GeodW-3.16.4-1-Setup-x86.exe shal S6sum 2021-02-22 04:14 102

QGIS-05Geo4W-3.16.4-1-Setup-x86_64.exe 2021-02-23 12:22 390M
@ QGIS-05GeodW-3.16.4-1-Setup-x86_64 exe shal56sum 2021-02-22 04:24 105
QGIS-05GeodW-3.16.5-1-Setup-x86.exe 2021-03-2007:22 338M
@ QGIS-05GeodW-3 16.5-1-Setup-x86.exe shal S6sum 2021-03-2007:22 102
QGIS-05Geod4W-3.16.5-1-Setup-x86_64 exe 2021-03-2007:32 390M
@ QGIS-05GeodW-3.16.5-1-Setup-x86_64 exe shal56sum 2021-03-20 07:32 105
@ GIS-0SGeo4W-3.16.5-2 ms1 2021-03-21 22:53 1.1G
@ QGIS-05Geod4W-3.16.5-2 shal Sésum 2021-03-21 22:53 92
@ QGIS-05Geod4W-3.16.5-3.ms1 2021-03-30 12:530 1.1G
@ QGIS-05Geod4W-3.16.5-3.shal Sésum 2021-03-30 12:50 92

QGIS-0O8GeodW-3.16.6-1-Setup-x86.exe
GIS-05GepdW-3.16.6-1-Setup-x86.exe.shal S6sum

021-04-17 13:28 330M
021-04-1713:28 102

2
2

QGIS-05GeodW-3.16.6-1-Setup-x86_64. exe 2021-04-17 13:38 390M
@ QGIS-05GeodW-3.16.6-1-Setup-x86_64 exe sha)56sum 2021-04-17 13:38 105
QGIS-05GeodW-3.16.7-1-Setup-x86.exe 2021-05-15 14:22 339M
@ QGIS-05Geod4W-3.16.7-1-Setup-x86.exe shal S6sum 2021-05-15 14:22 102
QGIS-0SGeodW-3.16.7-1-Setup-x86_64 exe 2021-05-15 14:32 390M

|?|QGIS-OSG&O%K-"—B.16.}'-1-Setun-x86 64 exe shalS6sum  2021-05-15 14:32 105

After downloading, double-click the downloaded file to start the
installation process. In the pop-up window, select next.

(=) QGIS 3.16.6 'Hannover' Setup — X

Welcome to the QGIS 3.16.6
'Hannover' Setup Wizard

This wizard will guide you through the installation of QGIS
3.16.6 'Hannover',

l It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

316

Hannover

==

Select “I Agree” to accept the terms of use.
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file:///C:/Users/HN/Desktop/TaiLieuTapHuan_Q5PFES_HoaBinh.docx

() QGIS 3.16.6 'Hannover' Setup —

License Agreement
Please review the license terms before installing QGIS 3.16.6 'Hannover', '\

X

Press Page Down to see the rest of the agreement.

License overview: A
1. QGIS

2. MrSID Raster Plugin for GDAL

3. Oracle Instant Client

4, The NetCDF library and commands for reading and writing NetCDF format

5. ECW Raster Plugin for GDAL

6. The HDF4 library for reading and writing HDF4 format

7. SZIP compression library

8. The HDFS library for reading and writing HDF5 format

If you accept the terms of the agreement, dlick I Agree to continue. You must accept the
agreement to install QGIS 3.16.6 'Hannover',

Nullsoft Install System 2,50

| <Back |[ 1Agee | | cancel |

Select the installation path, user can default of the software.

(2 QGIS 3.16.6 'Hannover' Setup - X

Choose Install Location
Choose the folder in which to install QGIS 3. 16.6 'Hannover', ‘\

Setup will install QGIS 3. 16.6 'Hannover' in the following folder. To install in a different folder,
click Browse and select another folder, Click Next to continue.

Destination Folder
I :\Program Files\QGIS 3.16 | ‘ Browse...

Space required: 1.8GB
Space available: 126.8GB

MNullsaft Install Systeny v2.50

’ < Back “ Next > |’ Cancel ’

Uncheck the 3 boxes below in the next window and select Install.
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(2 QGIS 3.16.6 'Hannover' Setup - X
Choose Components
Choose which features of QGIS 3.16.6 'Hannover' you want to install. *\

Check the components you want to install and uncheck the components you don't want to
install. Click Install to start the installation.

Select components to install: Description
Position your mouse
[INorth Carolina Data Set (e B e oTRORERErD
[] south Dakota (Spearfish) see its description,
[] Alaska Data Set

Space required: 1.8GB

Mullsoft: Install System «2.50

| <Back [ nstal | | cancel |

The installation process can take up to a few minutes, depending on your
computer configuration.

(2 QGIS 3.16.6 'Hannover' Setup -

Installing
Please wait while QGIS 3. 16.6 'Hannover' is being installed. @\
Extract: cp862fpy
Show details

Nullsoft Install System v2,50

< Back Next > Cancel

54



Finally, select Finish to finish the installation.

(2} QGIS 3.16.6 'Hannover' Setup -

Completing the QGIS 3.16.6
‘Hannover' Setup Wizard

QGIS 3.16.6 'Hannover' has been installed on your

computer,
l Click Finish to close this wizard.

316

Hannover

<Back Cancel

On the desktop, users will see a folder containing the paths of the software.
Double click on the path named “QGIS Desktop”

Y 05GecdW Shell 11/12/2022 3:04 PM Shortcut 2KB
£} OGIS Desktop 3.16.6 with GRASS 7.8.5 11/12/2022 3:04 PM Shortcut 2KB
£} OGIS Desktop 3.16.6 11/12/2022 3:04 PM Shortcut 2KB
ﬁﬂt[}esignerwith QGI5 3,166 customn wid...  11/12/2022 3:04 PM Shortcut 3KB
5 SAGA GIS (2.3.2) 11/12/2022 3:04 PM Shortcut 3KB

SAGA GIS (2.3.2)
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Appendix 2. Instructions for setting up the initial modes on QGIS software

1. Geometry error ignoring mode

To avoid map geometries errors when using the Q5PFES plugin. We need
to set up geometry error ignoring mode on QGIS.

From the QGIS software interface, navigate to Settings tab.

Select Settings > Options...

Plugins Vector Raster Database Web Mesh H

User Profiles

&4 Style Manager...
{LJ Custem Projections...
Keyboard Shertcuts...

i Interface Customization...

2, Optiens...

The Options window opens. Select "Processing".

Click on the “General” section and then find the “Invalid features filtering”

section and then click on “Skip (ignore) features with invalid geometries”.

Finally, click “OK”.

Q@ Options — Processing

S

% General

':t\'l System

‘;é' Transformations
E Data Sources
‘t/ Rendering
Canvas & Legend
“ Map Tools

% Colors

H Digitizing

a Layouts
hﬂ GDAL

Variables

a Authentication

Setting

:

4 Default output raster layer extension
4% Default output vector layer extension

Value

tif

- Invahd features filtering
Keep dialog open after running an algorithm
Max Threads
Output folder
4 Override temporary output folder path
4 Post-execution script
{é} Pre-execution script
Prefer output filename for layer names
Results group name
Show algorithms with known issues
Show layer CRS definition in selection boxes
Show tooltip when there are disabled providers
-3 Style for line layers
Style for point layers
-3 Style for polygon layers
Style for raster layers

Do not filter (better performance)

Skip (ignore) features with invalid geometries

Stop algorithm execution when a geometry is invalid

12
ChUsers\IFEE\AppData\Reaming\QGIS\QGIS3\ profiles\default\processing\outputs

‘Warn before executing if parameter CRS's do not match v/

b = Menus
» % Models
3 Providers
r o Scripts

Reset to defaults

Ok Cancel

Help
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2. Language setting
From the QGIS software interface, navigate to Settings tab.

Select Settings > Options...

Plugins Vector Raster Database Web Mesh H

User Profiles »

&4 Style Manager...

&% Custom Projections...

i Keyboard Shortcuts...

¢ Interface Customization...

= Options...

The Options window opens. Select "General".

Check the box "Override System Locale" and then select the language by
clicking the drop-down language option box in the "User interface translation™
section.

(2 Options — General x|
Q vl v| Override System Locale I -
x General I User interface translation I == American English
| LT il
J" Systen Locale (numbers, date and currency formats) -
A System = GBArapckn
Gl o Kl bosanski
&8 RS MNote: Enabling / changi ide on local i pplicati tart
- ez Enabing ianging override on locale reguires an appiicaton restar = catala
i"'_:‘ TS Detected active locale on your system: en_US b ceitina
Sample date: 11/12/22 money: $1000.00 int: 1000 float: 1000.00 = dansk
ﬁ Data Sources ®C Deutsch
y) _ EAnnketioy = Banvikd
4 FRendering " .
Style (QGIS restart required) I= espafiol de Espafia
E e UL theme (QGIS restart reguired)) =
S =2 euskara
“_ Map Tools Icon size == suomi
: | Font ®) Otdefault L1 et
s “w. galego
Dt Timeout for timed messages or dialogs = magyar
H Digitizing
2 : Hide splash screen at startup = fslenska
a Layouts v Show QGIS news feed on welcome page B 1 italiano
E
- V| Check QGIS version at startup s Qo
h‘s GDAL =t |
Use native color chooser dialogs
KbIpreisHa
Variables Modeless data source manager dialog lietuviu
a Authentication w Project Files (e
norsk bokmal
=_'T'= Metwork Open project on launch | Welcome Page ™ Nederlands
polski
Locator portugués

Create new project from default project portugués europeu

Acceleration

L - A am Py
liiz1SEEINBENNES

Set Current Project as Default| | Reset Default roménd
'.¢.' Processing Template folder |C: /Users/IFEE/AppData Roaming/QE1S/QEIS 3\profles\default projed Pyeckii
sardu
d Pythan Console V| Prompt to save project and data source changes when required cvenska
B S 0 I MU S o o _ 4

E : ykpaiHceKa
Bl EHP
B s

Finally, click “OK”
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Appendix 3. Instructions for installing Q5PFES plugin on QGIS software
From the Qgis software interface, navigate to the Plugins tab.

Click Plugin > Manage and Install Plugins...

(2} Untitled Project — QGIS
Project Edit View Layer 5Settings JA0GIHE Vector Raster Database Web Mesh HCMGIS

D _ =€ % Manage and Install Plugins... []_'

@, Python Console Ctrl+Alt+P
ﬂ % UEZI _ﬂﬁ] ﬁ m FRMS Downloader
Google Earth Engine Plugin 4
Plugin Reloader ¥
Browser [=]ES] =
Project Templates
LET®*O
 Favorites 3
v " Spatial Bookmarks
b [a] Home
[ it
v [0 DA
[ R

The Plugins window opens. Select "All".

(2 Plugins | Al (935) X

‘ Al QA qspfes

l o
E ] Installed

. Q5PFES

M Notinstalled Q5PFES - This plugin to create the map of
. payment for forest environmental services
* ew

The QSPFES plugin supports the Forest Protection and

53 Install from ZIP Development Fund of the provinces to develop the Map of Payment
for Forest Environmental Services (PFES). The plugin was
* Settings developed by the Institute of Forest Ecology and Environment

(IFEE) based on the provisions of Decree 156/2018/ND-CP about
detailed instructions on the implementation of the Forest Law, the
Payment for Forest Environmental Services and the Guide notebook
for develop PFES map of Viet Nam Administration of Forestry. The
main functions include: Extracting forest resources monitoring map,
Developing the Map of Payment for Forest Environmental Services,
Database management, Statistical data (according to the forms).

8 6 & & rating vote(s), 34 downloads

More info homepage bug tracker code

ranacitan:

4 »

Upgrade All Install Plugin

Close Help

In the search bar, enter the keyword “QSPFES” then select the plugin
Q5PFES.

Click “Install Plugin” to install the plugin.
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After the plugin is installed, it will display as a tab on the main menu bar
of the software.

g gEy Processing Help

] {5} Cau hinh lam vigc F L G—_ [T~
;
|

£2 Khai thic ban d5 DBR ’
R 29

/M Kiém tra 15i thudc tinh ban d6 DBR

#1 Xay dung ban d6 DVMTR »
"B Xay dung co s& dir ligu

&} Théng ké sé liéu '
[ER Trang in ban dé g
B Hudng din sirdung g
€ Gidi thicu
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