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Dt liéu va cong cu GLAD ARD cé san tai https://glad.umd.edu/ard/home

Cong cu GLAD va dif liéu Landsat ARD duwoc cung cdp mién phi cling nhu khong cé han ché ddi véi viéc phan phéi
lai hodc s dung sau nay, mién la cé trich dan phu hop theo quy dinh clia Gidy phép Ban quyén Sang tao Cong
cong (CC BY).

Goi y trich dan:

Potapov, P., Hansen, M.C., Kommareddy, I., Kommareddy, A., Turubanova, S., Pickens, A., Adusei, B., Tyukavina
A., and Ying, Q., 2020. Dt liéu s8n sang phan tich Landsat cho |&p ph( d4t toan cau va 1ap ban d6 bién dong |ép
phl. Vién thém, 2020, 12, 426; doi:10.3390/rs12030426 https://www.mdpi.com/2072-4292/12/3/426

Lan cap nhat mdi nhat: Thang 9/2023.

Hudng dan cdng cu va cai dit phan mém day du cé tai:
C:\GLAD_Tools\Documentation\ARD_Manual_v2.0 2023.pdf

Va tryc tuyén tai https://glad.umd.edu/users/Potapov/ARD/ARD Manual v2.0 2023.pdf

Tai lieu nay tém tat nhitng hwdng dan co ban vé cai dit va chirc ndng clia cdng cu GLAD.

Potapov P., Tyukavina A., Hansen M.C., 2023. Huéng dan nhanh céng cu GLAD phién ban 2.0.

Ban quyén cua Nhém Phan tich va Theo ddi DAt Toan cau, Pai hoc Maryland


https://glad.umd.edu/ard/home
https://www.mdpi.com/2072-4292/12/3/426
https://glad.umd.edu/users/Potapov/ARD/ARD_Manual_v2.0_2023.pdf
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1. Cai dat cong cu GLAD phién ban 2.0 (Windows 10/11)

1.1. Yéu cau hé thong

e  Windows 10 hoac 11 (64-bit).

e 16 GB RAM (8GB RAM d&i v&i dung lwgng han ché).

e Dung lugng dia d0 dé lwu trir va x{r ly di? liéu. Yéu cau vé dung luvgng dia phu thudc vao khu vyc phan
tich va khoang thoi gian. Khéi lwong dit liéu trung binh sau day cé thé duoc st dung dé wdc tinh dung
lwgng dia can thiét.

o Dirliéu ARD 16 ngay cho mot canh anh, mot nam —5 GB
o S& liéu hién tugng hoc cho mot cdnh anh, mét ndm — 6.5 GB
o S& liéu phat hién bién ddng cho mdt cdnh dnh, mdt ndm — 12 GB.
Vi du: DE lap ban d6 LCLU va thyc hién phan tich mau vé nhitng bién déng LCLU trong 10 ndm (2012-
2022) trong khu vurc cap d6 dia ly 1x1, ngudi dung nén du trit it nhat 100 GB dung lwgng 6 citng.
e Can cé quyén quan tri dé cai d&t phan mém.
1.2. Cai dit phan mém mién phi va phan mém ma nguén mé
1.2.1. PERL
e Tai phién ban 64-bit clia ngdn ngit 1ap trinh PERL tir http://strawberryperl.com/

Cai dat bang cac thong s6 cai dat méc dinh.
Khai déng lai may tinh.

1.2.2. Google Earth Desktop

Tai trinh cai dat md&i nhat tir https://www.google.com/earth/versions/#earth-pro

Cai dat bang cac thong s6 cai ddt méc dinh.

1.2.3. QGIS va 0SGeo4W

Tai trinh cai dat QGIS/0SGeod4W mdi nhat tir: https://qgis.org/en/site/forusers/download.html.
Cong cu GLAD yéu cau phién ban QGIS 3.30 hodc phién ban méi hon.

Cai dat bang cac thong s6 cai dat méc dinh.

Khai déng lai may tinh.

M& QGIS Desktop.

M@ trinh don “Plugins / Manage and Install Plugins”.

Chon va cai dat cac plugins sau:
o N Send2GE
Plugin nay s& m& (ng dung Google Erath Desktop va hién thij vj tri con trd trong ban d6 QGIS.

o« g QuickMapServices (QMS)
Plugin nay cho phép thém céc I&p anh vé tinh Google va Bing vao ban dé QGIS.

Khé&i dong lai QGIS dé thuc hién céc thay déi.

1.2.4. Text Editor

Chung téi khuyén dung Notepad++, mdt trinh soan thdo ma ngudn ma, dé lam viéc véi cac tép tham sé va tap
I&nh trong Céng cu GLAD. Phién badn md&i nhat cla trinh soan thdo cé thé duoc tai xuéng tai day:
https://notepad-plus-plus.org/downloads/



http://strawberryperl.com/
https://www.google.com/earth/versions/
https://qgis.org/en/site/forusers/download.html
https://notepad-plus-plus.org/downloads/
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1.25.R

Tai va cai d&t phién badn méi nhat cta R tai https://cloud.r-project.org/
Cai dat bang cac thong s6 cai ddt mic dinh.

Khai déng lai may tinh.

Mé& bang diéu khién R.

Thuc hién cac |énh sau:

install.packages("ggplot2", repos="http://cran.rstudio.com/")

install.packages("dplyr", repos="http://cran.rstudio.com/")

Déng bang diéu khién R.

1.3. Cai dat cong cu GLAD

Tai xudng gbi cdng cu GLAD hoan chinh mdi nhat
https://glad.umd.edu/Potapov/ARD/GLAD Tools.zip
Tao thu muc C:\GLAD_Tools va giai nén ndi dung clia tép GLAD_Tools.zip vao thu muc nay gilt nguyén
c3u tric thu muc con ban dau va cac tép cling nhu tén thv muc.
M@ thw muc C:\GLAD_Tools trong File Explorer.
Nh&p chudt phai vao tép tin Add_PATH_for_GLAD_v1.1.bat va chon “Run as Administrator”.
[F] Add_PATH_for_GLAD_vj-~*-* SOnARAnS AT O

I;?f' classification.pl Open
Edit

[8] classification_aggregats
[:] classification_apply_chi Print

[&] classification_apply_chi] % _Run as administrator

[ classification_apply_ph| & Share with Skype

[ classification_apply_ph| @ Move to OneDrive

[8] classification_export_ch T-Zip

[:] classification_export_ck CRC SHA b

[#5] classification export pb = _

Khai déng lai may tinh.

Dat lai tén cha tép tin C:\GLAD_Tools\dependencies_example.txt thanh
C:\GLAD_Tools\dependencies.txt.

M@ tép tin C:\GLAD_Tools\dependencies.txt trong trinh soan thao van ban.

Tim dudng dan dén cac tap tin 0SGeodw.bat va Rscript.exe va dién cac théng s6 tuong ng vao file vin
ban.

Vi du vé tap tin dependencies.txt

Bl dependencies.txt - Notepad

File Edit Format View Help

bgP=C:fPPOgPam Files/QGIS 3.30@.2/05Geodw.bat
R=C:/R-4.1.2/bin/Rscript.exe

Ln1, Col1 100%  Windows (CRLF) UTF-8

Luu tap tin C:\GLAD_Tools\dependencies.txt.


https://cloud.r-project.org/
https://glad.umd.edu/Potapov/ARD/GLAD_Tools.zip
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2. Hwéng dan quan 1y dit liéu

Cong cy GLAD yéu cau ngudi dung tuan thld nghiém ngit cac quy tic t8 chirc dit liéu. Tat cd cac du an phan loai
va b6 dit liéu phai dwoc tao trong cac thu muc riéng biét dé tranh 16i phan mém. Phan sau day trinh bay mot
phuong phap té chire di? liéu t8i wu. Chang tdi khuyén nghi ban nén lwu trir tat cd cac tép tin lién quan dén Cong
cu GLAD trong mot khdng gian lam viéc duy nhat, vi du C:\GLAD_Workspace. Tén thw muc va tép tin khdng
dwoc c6 dau cach, néu khdng, mét s6 Cong cu sé khéng chay duoc.

2.1 Luwu trix dix liéu
D liéu Landsat ARD va dit liéu SRTM DEM phai dwoc Iwu trir trong cac thu muc con riéng biét. Ching t6i khuyén
nghi ngudi dung nén gilr tat ca dir liéu ARD trong cling mét thu muc dé tranh tring 13p. M3 tai xuéng s& chi xi ly
di¥ liéu mai, gidm thoi gian tai dir liéu. Cac thw muc con cdnh anh s& dwgc phan mém tao tu déng.
Vi du vé thu muc lwu trir dir liéu ARD va DEM
C:\GLAD_Workspace\ARD Hi 9
Anh dit liéu Landsat ARD e e

< v 4 » ThisPC > Local Disk (C:) » GLAD Workspace » ARD > 105E_08N
C:\GLAD_Workspace\DEM 640 Tools b e e
Anh DEM OLAD Workspace = s
ARD =] 646 tiF
105E_09N =] 47 tif
106E_D9N =] pda.tif
DEM 5 640.tif

=] 650.tif
=] 651.4if
=] 652.tif

103E_DSN
106E_09N

2.2 Tép tham s6 va s6 liéu

e  Cac tap tin tham sé quan Iy dir liéu c6 thé duoc lvu trir trong bat ky thuw muc con nao cla khéng gian
lam viéc. Chung t6i khuyé&n nghi nén giit chiing ciing véi danh sach Iénh va danh sach dnh dé don gian
héa rng dung cong cu GLAD va ghi lai cong viéc cla ban.

e Cac s6 liéu hién twong hoc va phat hién bién ddng phai dugc lwu trir trong cac thw muc con riéng biét
cho tirng nam.

e Cac manh ghép anh cé thé duoc lwu trit trong cing mét thu muc néu ngudi dung chi dinh mot tén dau
ra duy nhat cho méi manh ghép.

e Phan loai |&p pha dat phai dwoc luu gilt riéng biét cho tirng hang chuyén dé va tirng nam.

e Phan loai da thoi gian (phan 8) dwoc lwu tri riéng cho tirng 1dp chuyén dé, nhung cac ndm duwoc lvu
trit cung nhau.

Vi du vé cau tric khéng gian lam viéc
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B O9
Home

Share View

<« “ 4 | ThisPC > Local Disk (C:) > GLAD Workspace > 01_data_download_and_metrics
GLAD_Tools A Name - Date modified
Data management codes GLAD_Workspace B commandsixt .
~~—#»  01_data_download_and_metrics [ metrics_change_2022.txt 772
Image mosaics 02_mosaic_2022 [&f metrics_composite_2022.xt 7
| 03_classification_Water_2022 [ metrics_pheno_2012.6¢t
Image classification folders ——— | o | 04 classification_settlements_2022 [ metrics_pheno_2022.txt 7
Each thematic class and each ARD [ tilesbet
year in a separate folder /,r-" 10SE_00N
g 106E_09N
ARD and DEM source data folders=— |, DM
105E_03N
106E_03N
__——»  Metrics Pheno_2012
Phenological metrics folders —————1 Metrics_Pheno_2022
105E_09N
106E_09N

2.3. St dung mau khéong gian lam viéc

Dé don gian hoéa cac hoat déng clia Cong cu GLAD, chiing toi cung cap mot bd mau khong gian lam viéc minh
hoa cac rng dung phan mém. Cac mau dwoc cung cap tai C:\GLAD_Tools\Templates.

Dé sir dung mau, hay tao mot khdng gian lam viéc méi (vi du C:\GLAD_Workspace) va sao chép thu muc con d3
chon tir C:\GLAD_Tools\Templates vao d6. M&i mau bao gdm danh sach canh anh kiém tra, t&p tham s&, danh
sach 1&nh va shapefile tréng cho dit liéu huin luyén phan loai. Kiém tra va stra tat ca cac tép tham s&, danh sach

canh anh va lénh trudc khi ¢ng dung.

P& thuc hién mot |énh trong khéng gian lam viéc, m& CMD trong thu muc khéng gian lam viéc. Cach nhanh nhat
dé goi l1énh cudi CMD tir thu muc khéng gian lam viéc 1a nhap “cmd” vao thanh dia chi cia Windows File

Explorer. D& thuc hién viéc nay, trwdce tién, hdy diu hudng dén thu muc khéng gian lam viéc, sau d6 nhap
“cmd” vao thanh dia chi File Explorer va nhan Enter. Diéu nay s& mé terminal CMD trong thu muc khéng gian

lam viéc nay.

| § B © - | D:\Workspace

File Home  Share  View (2]
« v 4 ||« Data(D) > Workspace v O Search Workspace
Name Date modified Trpe Siz
DEM 20 PM File folder
GLAD_ARD File folder
Metrics Pheno_2022 File folder
< >
3items =

| | B - | D:\Workspace

File Home Share View
« v | cmd| v | > Search Workspace
Name Date modified Type Siz
DEM 29 PM File folder
GLAD_ARD File folder
Metrics_Pheno_2022 File folder
< >
3items =

Danh sach cac [énh trong m&i mau khdng gian lam viéc cé tén 13 command.txt. Cac binh luan dwoc danh diu

~ou

bang tién t6 “rem”. Tép command.txt cé thé déng vai tro 1a tép bé Windows dé chay nhiéu 1énh theo trinh tu.

Hudng dan Nhanh s dung cac mau khéng gian lam viéc lam vi du dé minh hoa cac chirc ndng ctia Cong cu GLAD.
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3. Anh Landsat GLAD ARD

3.1 DPinh dang dit liéu GLAD ARD

GLAD ARD dai dién cho chudi thi gian 16 ngay vé d6 phan xa bé mat chuan héa Landsat theo canh anh nhat
quén trén toan cau tir ndm 1997 dén nay, dwoc cip nhat 16 ngay mét lan.

D liéu Landsat ARD dugc luru trit duédi dang cac cdnh anh raster nhiéu 1&p. D6 phan gidi khéng gian cha dit liéu
Ia 0,00025 do moi pixel, twong &rng vdi 27,83 m mai pixel trén Xich dao.

San pham ARD duoc luu trit theo toa do dia ly bang Hé théng trac dia thé gidi (WGS84). Hé toa d6 duoc xac
dinh b&i B6 dit liéu tham sd trac dia EPSG:

EPSG:4326 (https://spatialreference.org/ref/epsg/wgs-84/)

Ngoai ra, né cé thé dwoc xac dinh bang tiéu chuin PROJ (http://proj.org):

+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs

Dt liéu cho mbi khodng thoi gian 16 ngay cho mot canh anh duoc lwu trir dwdi dang tép GeoTIFF 8 kénh, 16 bit
khéng danh dau, dugc nén LZW.

3.2. Hé thong canh anh GLAD ARD toan ciu

San pham Landsat ARD toan ciu dugc cung cap duwdi dang tap hop cac canh anh cap d6 dia ly 1x1. Kich thuéc
cla mot cdnh raster 13 4004x4004 pixel, tuong (rng vdi pham vi 1,0005 x 1,0005 dé. Hé thdng cdnh anh cé sy
chdng chéo 2 pixel. Tén canh anh dugc 13y tir tAm anh va tham chiéu dén gia tri nguyén clda dé trung tdm anh.
Vi du dat tén canh anh: Tén cta mét canh anh cé tdm 17.5E va 52.5N la 017E_52N.

D& chon cac cdnh anh dir liéu ARD cho khu vic phan tich, sir dung tép shapefile ranh gidi anh trong
C:\GLAD_Tools\Data\Global_tiles\glad_ard_tiles.shp.

P& chon danh sach cac canh anh dé phan tich, hdy thuc hién cac budc sau:

1. M& C:\GLAD_Tools\Data\Global_tiles\glad_ard_tiles.shp trong QGIS cung vdi |&p anh vé tinh Googl (QMS)
hodc bat c dit liéu ban d6 nao.

2. Chon canh anh hodc cac cdnh anh chéng I&n khu vuc quan tAm va kiém tra tén canh anh (trwong “Tile” cla
glad_ard_tiles.shp).

3. Tao danh sach canh anh duédi dang tép van ban (tiles.txt), mbi dong mdt canh anh. Tép vin ban khéng duorc
c6 dong hodc khodng tréng trwdc/sau tén cdnh anh. Luu tép tin trong khéng gian lam viéc cla ban
(C:\GLAD_Workspace\tiles.txt).

4. Danh sach cac canh anh phai c6 trong mdi thuw muc quan ly va phan loai dit liéu dé thuan tién.

Xem vi du vé tép danh sich cdnh dnh & day: C:\GLAD_Tools\Templates\01_Data_Download\tiles.txt.


https://spatialreference.org/ref/epsg/wgs-84/
http://proj.org/
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T tiles.txt
B V28 OepRlaee aEEI= B-8-/-5 J »oE N »

e iles.txt - Notepad
T o6l - - 5
Edit

File
hese_aan

Foermat View Help

Ln1, G 100%  Windows (CRLF) UTF-2
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3.3. T6 hop 4nh GLAD ARD 16 ngay

Dt liéu dnh Landsat duoc thu thap trong khodng thoi gian 16 ngay duoc lwu trir duwdi dang tép ARD GeoTIFF duy
nhat (t6 hop ARD). C6 23 t5 hop (t&p TIFF) mbi nam. Mbi t& hop (t&p TIFF) c6 mot ID s6 duy nhat, bat dhu tir t6
hop dau tién cia ndm 1980. St dung bang ID khodng thoi gian 16 ngay
(C:\GLAD_Tools\Documentation\16d_intervals.xlsx) d& lwa chon t6 hgp cho phéan tich.

Pé& tao cac s6 liéu hién twong hoc hang ndm, can cé di¥ liéu ARD trong 5 ndm (ndm hién tai va 4 ndm trudc dé).
Vi du: dé tao s6 liéu cho ndm 2022, pham vi bat budc ctia cac ndm la 2018 - 2022, twong ng véi pham vi t6 hop
16 ngay tir 875 dén 989.

S6 liéu phat hién bién ddng yéu ciu dir liéu ARD trong bén ndm (ndm hién tai va 3 nam trudc dé).

Bang dudi day cung cap ngay bat dau/két thic hang nam cla t6 hop dé don gian hoa viéc lya chon di liéu hang
nadm. Pham vi t6 hop cho cac s8 liéu phat hién bién ddng va hién twong hoc phai luén twong (rng véi mét nam
hoan chinh.

Ngay bt dau va két thic hang ndm clia t6 hop ARD

Nam T6 hop dau T6 ho'p cudi Nam T6 hop dau T6 ho'p cudi
1997 392 414 2010 691 713
1998 415 437 2011 714 736
1999 438 460 2012 737 759
2000 461 483 2014 783 805
2001 484 506 2015 806 828
2002 507 529 2016 829 851
2003 530 552 2017 852 874
2004 553 575 2018 875 897
2005 576 598 2019 898 920
2006 599 621 2020 921 943
2007 622 644 2021 944 966
2008 645 667 2022 967 989
2009 668 690 2023 990 1012
3.4. Dit liéu SRTM

The SRTM data (extracted from NASA product SRTMGL1v003) includes elevation, slope, and aspect at Landsat
pixel resolution. The data is used as inputs to most classification and change detection models.

Di liéu SRTM (dwgc trich tir sdn phdm SRTMGL1v003 ctia NASA) bao gdm dd cao, d6 déc va huwéng & d6 phan
giai pixel Landsat. DI liéu dwoc st dung lam d3u vao cho hau hét cdc md hinh phan loai va phat hién bién dong.

3.5. Tai dix lieu ARD va SRTM

Céc I&nh tai di¥ liéu duwoc minh hoa bang mau C:\GLAD_Tools\Templates\01_Data_Download bao gém cac vi du
vé [&nh tai ARD va SRTM. Thu muc chira Tiles.txt, danh sach cac canh anh can tai xuéng. Cac vi du vé 1&nh trong
command.txt cung cap vi du vé cac |énh dé tai dir liéu.

DE chay |énh tai di liéu, hay sao chép va dan I&nh tir tép vin ban vao dau nhic CMD:
perl C:/GLAD_Tools/download_ARD.pl tiles.txt 875 989 C:/GLAD_Workspace/ARD

Lé&nh nay sé tai di¥ liéu ARD clia cdc nam 2018-2022 xudng bd nhé cuc bd. Ban can doi cho dén khi cé théng bao
Hoan thanh tai xudng. Trud'ng hop phan mém cé thdng bido Download errors. Check log.txt, ngudi dung can
kiém tra tép nhat ky. N&u khéng cé hinh anh nao duoc tai xuéng, hay kiém tra cai d3t mang ctia ban. Né&u chi
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mot vai anh khong tai xudng dwoc, hdy chay lai 1énh twong ty. Cong cu tdi xuéng ARD kiém tra hinh anh ton tai
trén dfa va chi nhan di liéu mdi, bi thiéu hoac bi hdng.
P& tai dir liéu SRTM, hady chay |énh sau:

perl C:/GLAD_Tools/download_SRTM.pl tiles.txt C:/GLAD_Workspace/DEM

D{¥ liéu SRTM giéng nhau trong tat ca cadc ndm nén nd chi nén tai xudng mat [an cho mbi canh anh.

4. S6 liéu da thoi gian

Qua trinh x(r ly s8 liéu 13 hoan toan ty déng va yéu cau dau vao t6i thi€u cla ngwdi dung. Chu trinh lam viéc sau
day duoc sir dung dé tao bd sé liéu:

e Taitoan bd t6 hop 16 ngay.

e Lap danh sach cac canh dnh ARD dé x(r ly (cot don, chi tén cadnh anh): Tiles.txt.

e  Dam bao c6 du dung luong trén dia. Mbi bd chi s hién twong hoc hang ndm chiém 6,5 GB va bd chi s

phat hién bién déng chiém 12 GB.
e Tao mot tap tin tham s&. Tép tham s& |a mot file van bdn nam trong thu muc du &n.
e Chay cong cu tu déng dé tao bd sb lidu.

4.1. S6 liéu hién twong hoc

Cdc s6 lidu hién tugng hoc hang ndm dong vai trd 13 dir liéu ngudn cho cdc md hinh 1ap ban d6 ciu tric tham
thye vat, s& dung dat va I&p phid dat. Tap hop day du cac chi s hién tugng hoc dwoc gidi thich trong bang bé
sung C:\GLAD_Tools\Documentation\Metrics_pheno.xIsx.

M3u khong gian lam viéc C:\GLAD_Tools\Templates\02_Metrics cung cap vi du cac [énh (commands.txt) va tép
tin thdng s6 (metrics_pheno_2022.txt) d& x ly di liéu. D& tao dir liéu, hdy thuc hién cac budc nay:

1. Sao chép thu muc mau vao khdng gian lam viéc (vi du C:\GLAD_Workspace\02_Metrics).

2. Kiém tra tép thong s6 (metrics_pheno_2022.txt). Tép tham s6 xac dinh tat ca céc bién cho quad trinh tao s6
liéu. Tép phai cé ciu tric sau:

mettype=pheno Metric type (pheno)

tilelist=tiles.txt Name of the ARD tile list file

year=2022 Target year

input=C:/GLAD_Workspace/ARD Input ARD 16-day data folder (should exist and contain ARD files)
output=C:/GLAD_Workspace/Metrics_Pheno_2022 Output folder (will be created if new)

threads=1 Number of parallel processes *

gapfill=a Number of years to use for gap-filling (values 0 ... 4). The default

value is 4. Required only for metric types pheno and composite**

* S6 lwong tién trinh song song phdi dugc ddt thanh 1 trie khi mdy tinh ¢é bd xi ly da 16i va RAM khé dung phti hop cho nhiéu
tién trinh cuing luc.

**| 4p day khodng tréng la qud trinh Idp day dit liéu t6 hop 16 ngdy con thiéu béng dit liéu tréi quang tir ndm trwdrc. Theo
mdc dinh, b6n ndm trudc dé duoc st dung dé lap déy khodng tréng. Gid tri 0-4 xdc dinh s6 ndm trudc sé duoc st dung. Gid
tri 0 cé nghia ld viéc I6p chd tréng khéng duoc thurc hién va chi dit liéu tir ndm hién tai dwoc st dung.

3. M& CMD trong thu muc 02_Metrics.

4. Sr dung |&nh sau dé tinh di¥ liéu hién tuong hoc:

perl C:/GLAD_Tools/build_metrics.pl metrics_pheno_2022.txt

Qud trinh st ly di¥ liéu can c thai gian, ban phai dgi cho dén khi c6 thédng bdo Hoan thanh xt ly.
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Chi sd hién tuong hoc

Annual spectral reflectance/index value distribution metrics

Spectral Bands

Distribution statistics

Blue (482 nm) [blue]

Minimum [min]

Green (561 nm) [green]

Maximum [max]

Red (654 nm) [red]

Median [median]

Near Infrared (864 nm) [nir]

Average between min and Q1 [avmin25]

Shortwave Infrared 1 (1609 nm) [swril]

Average between Q3 and max [av75max]

Shortwave Infrared 2 (2201 nm) [swri2]

Average between Q1 and Q3 [av2575]

Derived Indices

Average of all values [avminmax]

Standard Deviation [sd]

(NIR-Green)/(NIR+Green) [GN]

Total Absolute Difference [absdif]

(NIR-Red)/(NIR+Red) [RN]

(NIR-SWIR1)/(NIR+SWIR1) [S1N]

(NIR-SWIR2)/(NIR+SWIR2) [S2N]

Amplitudes*

(SWIR1-SWIR2)/(SWIR1+SWIR2) [$152]

max - min

Spectral variability index** [SVVI]

av75max - avmin25s

Tasseled Cap Greenness*** [TCG]

max - median

Annual seasonality metrics

Spectral Bands

Blue [blue]
Green [green]

Distribution methods
(observation dates distributed by the
following corresponding inputs)

Distribution statistics

Minimum [min]

Maximum [max]

Red [red] (NIR-Red)/(NIR+Red) [RN]

Average between min and Q1 [avmin25]

Near Infrared [nir]

(NIR-SWIR2)/(NIR+SWIR2) [SZN]

Average between Q3 and max [av75max]

Shortwave Infrared 1 [swril]

Brightness temperature [LST]

Shortwave Infrared 2 [swri2]

*S8 liéu bién d6 khéng duwoc ghi lai dwéi dang tép tin.

Phenology metrics (based on
the annual NDVI time series)

Amplitudes*

max - min

av75max - avmin25

Technical metrics

Start of season value [RNph_sos]

End of season value [RNph_eos]

Start of season slope [RNph_sos_slope]

End of season slope [RNph_eos_slope]

Start of season amplitude [RNph_sos_amp]

End of season amplitude [RNph_eos_amp]

Growing season average [RNph_ave]

Growing season total [RNph_sum]

Number of observations used [TEC_count]

Percent water observations [TEC_prcwater]

Data quality flag [TEC_pf]

** Xem https://www.sciencedirect.com/science/article/pii/S0034425716302693
*** Hé s§ Tasseled Cap twr
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0147121#pone.0147121.s002

Quy wdc dat tén
tép tin: Year Band or Statistic
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4.2. Dir liéu phat hién bién dong

Cac s6 liéu phat hién bi€n ddng hang nam duoc thiét k€ dé lam ndi bat nhitng bién dong gilta cdc ndm vé d6
phan xa phé d6ng thdi giam cac phat hién sai do dao ddng phan xa va kha nang quan sat bau troi quang dang
khéng nhat quén. Cac s6 liéu nay dugc thiét k& chd y&u dé 1ap ban d6 bién ddng vé dd che phd cha tan cay va
ching c6 thé khéng phu hop dé 1ap ban d6 bién ddng & cac loai phd dat khac. Bo s6 liéu hién twgng hoc hoan
chinh dwoc giai thich trong bang b sung C:\GLAD_Tools\Documentation\Metrics_change_Detection.xlsx.
M3u khong gian [am viéc C:\GLAD_Tools\Templates\02_Metrics cung cap vi du vé [&énh (commands.txt) va tép
tham s8 (metrics_change_2022.txt) dé x(r ly s& liéu. D& xr ly bd s6 liéu, hdy lam theo cac budc sau:

1. Sao chép thu muc mau vao khong gian lam viéc (vi du C:\GLAD_Workspace\02_Metrics).

2. Kiém tra tép tham s& (metrics_change_2022.txt). Tép tham s& xac dinh tat cd cic bién cho qué trinh tao s8
liéu. Tép phai cé cau tric sau:

mettype=change Loai s6 liéu (bién ddng)
tilelist=tiles.txt Tén tép danh sach anh ARD
year=2022 Nam muc tiéu

Thu muc di liéu d8u vao ARD 16 ngay (can tén tai va chira cac tép
ARD)

output=C:/GLAD_Workspace/Metrics_Change_2022 Thuw muc d3u ra (s& dugc tao néu mdi)

input= C:/GLAD_Workspace/ARD

threads=1 S8 lwgng cac tién trinh song song *

Number of years to use for gap-filling (values O ... 4). The default
gapfill=4 value is 4. Required only for metric types pheno and composite**

* S6 lwgng tién trinh song song phdi duwoc ddt thanh 1 trir khi mdy tinh ¢ bé xir ly da 16i va RAM khé dung phti hop cho nhiéu
tién trinh cung luc.

**tham sé Idp ddy khodng tréng khéng duoc st dung cho loai sé liéu nay.

3. M& CMD trong thu muc 02_Metrics.

4. Sr dung |&nh sau dé tinh s8 liéu hién tugng hoc:

perl C:/GLAD_Tools/build_metrics.pl metrics_change_2022.txt

Qud trinh st ly di¥ liéu can c6 thai gian, ban phai dgi cho dén khi c6 thédng bao Hoan thanh xt ly.
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Dir liéu phat hién bién déng

Spectral data and indices Statistics
Interannual metrics for the corresponding [c] and preceding [p] years
Spectral Bands
Blue [blue] Distribution statistics
Green [green] Minimum [min]
Red [red] Maximum [max]
Near Infrared [nir] Second lowest value [smin]
Shortwave Infrared 1 [swril] Second highest value [smax]
Shortwave Infrared 2 [swri2] Median [median]
Average of all values [ave] Amplitudes*
Derived Indices Average of all values except min and max [avett] Diff b
- ifference between
(NIR-Red)/(NIR+Red) [NDVI] Last annual observation [last] all metrics extracted
(NIR-SWIR1)/(NIR+SWIR1) Annual seasonality metrics from corresponding
[NDWI] o o e and preceding
(SWIR1-SWIR2)/(SWIR1+SWIR2) Distribution methods Distribution statistic oars
[swsw] (NIR-Red)/(NIR+Red) [NDVI] | | Minimum [min] years
Brightness temperature Maximum [max]
[LST] Second lowest value [smin]
Second highest value [smax]
Median [median]

Seasonal reflectance change (calculated from the per-16-day difference time series)

Minimum [min]

Maximum [max]

Second lowest value [smin]

Second highest value [smax]

Average of all values [ave]

Average of all values except min and max [avett]
Value after minimum [amin]

Value after maximum [amax]

Interval time series

Slope of linear regression of band/index value vs. observation date [reg]
Standard deviation of the band/index value [sd]

Technical metrics

Number of observations used [count]
Percent water observations [prcwater]
Percent land observations [prcland]
Data usability code [code]

Data quality flag [pf]

*Amplitude metrics are not recorded as files.

4.3. T6 hop troi quang hang nam
GLAD cung cap mdt cong cu dé tao cac t6 hop khdong may dé truc quan héa dit liéu. T6hop hang ndm dai dién
cho mot tap hgp con céc s6 liéu hién tugng hoc duoc thiét ké chi dé trwc quan héa dit liéu va khéng phu hop dé
phan loai anh. T6 hgp bao gdbm mrc trung binh phan xa dai phé giira cac s6 liéu Q1 va Q3 (av2575) va cac sb liéu
ky thuat tir bd sb liéu hién tuong hoc (phan 4.1).
Mau khoéng gian lam viéc C:\GLAD_Tools\Templates\02_Metrics cung cap vi du vé [énh (commands.txt) va tép
tham s (metrics_composite_2022.txt) d& tai xuéng chi s8. D& tinh todn bd s liéu, hdy lam theo cac budc duoc
cung cap trong phan 4.1 véi nhirng thay d6i sau:

e Loai di¥ liéu trong tép tham s& 13 t8 hop.

LRIV WFRper| C:/GLAD_Tools/build_metrics.pl metrics_composite_2022.txt

12
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5. Hién thi dir liéu da thoi gian

Céc s6 liéu da thoi gian duogc lvu triv dwdi dang cac canh anh 1x1 d6. D& hién thi dit liéu cho mot vung rong 1&n,
cdc cdnh anh phai duoc ghép lai véi nhau. Céng cu 0SGeo4W va GDAL cung cap mot sd giai phap dé ghép dit liéu
dudi dang Bang raster ao (VRT) va tép GeoTIFF (TIF).

5.1. Ghép dir liéu hién twong hoc
M3u C:\GLAD_Tools\Templates\03_Pheno_Mosaic cung cap mdt tap hop cac vi du vé tép tham s6 dé tinh toan
nhiéu manh ghép tir mot tap hop s6 lidu hién twong hoc. DEé thye hién ghép, hdy sao chép mau nay vao khdng
gian 1am viéc. T4t ca cac anh ghép duoc tao bang cidc ma nay s& duoc lwu trir trong mot thu muc con. Cac tép
VRT duoc lién két vai cac thu muc sé liéu hién tugng hoc ban dau va s& khdng hoat déng néu céc thu muc sé
liéu bj xda hodc ddi tén.
Trudc khi chay cong cu ghép manh, kiém tra céc diéu kién tién quyét sau:
e  Cac sb lidu phai dwoc tao trwdc khi ghép anh. Viéc ghép anh tryc tiép tir dir liéu ARD 16 ngay khong
dugc ho tro.
e Tép C:\GLAD_Tools\dependencies.txt cé lién két chinh xac t&i phan mém 0SGeo4w.bat (xem phan cai
dat cdng cu GLAD, phan 1.3).
D& chi dinh pham vi ghép anh, Cong cu GLAD st dung danh sach canh anh x&p tiles.txt (cung dinh dang dé tai
ARD va tao s8 liéu). Tép tham s& bat budc phai cé cho cong cu. Tép phai cé cau tric sau:

source=D:/Metrics_pheno_2022 Thuw muc ngudn

list=tiles.txt Tén danh sich canh anh

year=2022 Nam

outname=median654 Tén daura

bands=swirl_av2575, red_av2575, nir_av2575 Danh séch dit liéu can t6ng hop (duoc tach biét bang dau phay)

Dé tao mdt manh ghép VRT, hdy m& CMD va st dung |énh sau:

perl C:/GLAD_Tools/mosaic_vrt.pl mosaic_median654_2022.txt

Dé tao tép dau ra GeoTIFF, h3y st dung |énh sau:
perl C:/GLAD_Tools/mosaic_tif.pl mosaic_median654 2022.txt
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M6 ta day dl vé tirng loai manh ghép duwoc cung cap trong Hudng dan st dung. Bang sau day tom tit cac loai
manh ghép phd bién nhat:

Tén tap tham sé M6 td manh ghép va &rng dung

mosaic_median567_2022.txt T6 hop trung binh hang ndm NIR-SWIR1-SWIR2.
Thuong duwoc st dung dé 1ap ban d6 céc loai thuc
vat.

mosaic_median654_2022.txt T6 hop trung binh hang ndm SWIR1-NIR-Red. Thudong

duoc sir dung dé 1ap ban d6 cac loai I&p phd dat (t6
hop mau gia tu nhién)

mosaic_lowNDVI567_2022.txt Téng hop NIR-SWIR1-SWIR2 cia d6 phan xa trung
binh cho cac quan sét gilta gia tri NDVI t&i thiéu va
phan vij thit 25 trong ndm. Thudng dugc sit dung dé
l4p ban d6 cac khu vire ngap nwdc va céc loai cay
tréng.

mosaic_highNDVI567_2022.txt T6 hop NIR-SWIR1-SWIR2 clia hé s6 phan xa trung
binh cho cac quan sat giira gia tri NDVI t8i da va phan
vi thi 75 trong nam. Thuong dwoc sir dung dé |ap
ban d6 khu vire mat nwdc thudng xuyén va cac loai
cay trong.

mosaic_amplitude_2022.txt Bién dd cla cac gid tri va chi s& kénh d3 chon (NIR-
SWIR1-NDVI). Thuwong dugce st dung dé 1ap ban d6
cac loai cay trong va dé che phi cay.

mosaic_index_2022.txt T6 hop cac chi s thye vat duoc lua chon. Thuong
dugc sir dung dé |ap ban d6 d6 che phd tan cay.

Céc tép tham s6 mosaic_median567_2022.txt va mosaic_median654_2022.txt ciing phi hop dé hién thj t6 hop
khéng may hang ndm (ngudi dung can thay d6i thw muc dAu vao s6 liéu).

5.2. Ghép s6 liéu phat hién bién dong

Céc s6 liéu phat hién bién dong cé thé duoc hién thi bing hai cach tiép can. Dau tién, sé liéu phan xa clia ndm
hién tai va nam trudc cé thé duwoc hién thij riéng biét va so sanh trong QGIS. Th hai, nguwdi dung cd thé hién thj
nhitng thay dé&i t6 hop (theo mua) trong 16 ngay vé dé phan xa phd dwoc don gian hoa.

Mot tap hop cac tép tham s6 mau trong C:\GLAD_Tools\Templates\04_Change_Mosaic cung cdp cac vi du cho
cdc cach hién thij trwc quan khac nhau. Viéc 4p dung cdng cu ghép manh cling giéng nhu d8i véi cac s6 liéu hién
twong hoc (phan 5.1). M6 ta day dd vé tirng loai manh ghép duoc cung cdp trong Hudng dan st dung.

Tén tép tham sé M ta manh ghép va &rng dung

mosaic_c_avett654_2022.txt T6 hop trung binh hang ndm SWIR1-NIR-Red clia ndm
hién tai.

mosaic_c_last654_2022.txt T6 hop SWIR1-NIR-Red cla quan sat khéng cé may
cudi cung ctia ndm hién tai.

mosaic_p_avett654_2022.txt T6 hop trung binh hang ndm SWIR1-NIR-Red clia ndm
trudec.

mosaic_p_last654 2022.txt T6 hop SWIR1-NIR-Red cla quan sat khéng cé may
cudi cung cta ndm trudc.

mosaic_changel 2022.txt M6t t6 hop thé hién sy khac biét cla kénh SWIR1
gitta ndm hién tai (hé s& phan xa cao nhat) va ndm
trudc do (hé sé phan xa trung binh).
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mosaic_change2_2022.txt

Mot t6 hop hién thi bién déng theo mua cao nhat cua
kénh SWIR1 va bién déng trung binh theo mua cla ty
|é kénh NIR/SWIRL.

15



GLAD Tools V2.0 Quick Start Guide

6. Phan loai 16p phu dat

Céng cu GLAD sl dung thuat toan cay quyét dinh hoc may (con goi la Cay phan loai va héi quy hay CART) dé
phan loai I&p phl dat. Thuat todn nay wéc tinh xac suat trén mdi pixel clia sy hién dién cla ldp pha dat muc tiéu
bang cach st dung cac quy tic quyét dinh trong mién da phé/da thoi gian clia cac s6 liéu dua vao ARD. Dé gidm
tinh trang qud khép cla mé hinh, ching t6i thuc hién tinh ndng téng ho'p bootstrap (déng bao), tao ra mot tap
hop céc cay quyét dinh cho méi phan loai.

Tap hop cay quyét dinh duogc tao tu dong tir mot tap hop cac pixel huan luyén. Mbi pixel huan luyén cé mét
nh3n cho biét né thudc loai |&p ph( dat quan tAm (muc tiéu) hay cac loai |&p phd dat khac (nén). Trong qua trinh
phan loai, chiing ta chi 1ap ban d& mat loai I&p pht dat. Nhiéu loai ¢ thé duoc 1ap ban d6 bing cach sir dung
phéan loai theo tht bac (xem phén 6.5).

Tap hop cac doi twong huan luyén (I&p muc tiéu va 16p nén) dwoc xac dinh bang da gidc vecto dwoc l1ap ban do
thd cong bdi chuyén gia. Khi md hinh ciy phan loai dugc thyc hién cho toan bd hinh anh, né s& dy dodn xac suit
|&p phi dat cho mdi pixel. K&t qua phan loai thé hién xac suat cla pixel dai dién cho 16p che phl dat muc tiéu
theo phan tram.

Cac bwéc sau day phai dwoc hoan thanh trwéc khi bat dau phan loai:

1. Dt liéu ARD cho nam phan loai muc tiéu phai duoc tai xudng. Dé tao ra cac s6 liéu hién twong hoc, mdi ndm
nguwdi dung nén tai dir liéu ARD trong khoang thdi gian 5 ndm: ndm muc tiéu va 4 ndm trudc dé (phan 3.3 va
3.5).

2. Tai dr lidu DEM (phin 3.5).

3. Tao ra cdc sd liéu hién tugng hoc cho ndm muc tiéu (phan 4.1)

4. Tao mdt tap hop cdc manh ghép tir cac s6 liéu hién twong hoc (phan 5.1).

6.1. Khong gian lam viéc phan loai

Mau C:\GLAD_Tools\Templates\05_Land_cover_classification hién thi khéng gian lam viéc mau dé thuc hién
phan loai |&p pht dat. Mbi phan loai (mdi lép pht dat) nén cé khong gian lam viéc riéng. Cac thanh phan chinh
cla khong gian Iam viéc phan loai (sau khi thuec hién phan loai) nhu sau:

resfolder

trainfiles

" oldtrees

Temporary folders —v‘

N traintiles
Decision tree models ——» | trees
i || background.cpg
ﬁ background.dbf
[ background.prj
4«1 ' background.qml
| background.qpj
background.shp _-Parameter file
background.shx e

:j’ classification_phenc_2022 txt — Com mandS

= _
lf commands.ixt <4

Training shapefiles & logbte—
B projsctage o —— Software log

| | target.cpg
! target.dbf T QG |S project
lui target.pn
'S target.gml
Metric importance log target.qpj
| | target.shp
target.shx

Classification output |
| tilestxt ¥

(target class likelihood ~ "=, —
~ I ree_report.bxt — N .
0-100%) 5 water 2022.4f — List of tiles

=]

]
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Mét khong gian lam viéc phan loai méi phai cé cdc thanh phan sau:

e Danh sach cic cdnh anh (tiles.txt).

e  Haitip tin hudn luyén (target.shp va background.shp).

e Taptham sd phan loai (classification_pheno_2022.txt).

e  Tuy chon: danh sach cac Iénh (commands.txt).
DE bt dau mot phan loai mdi, sao chép miu C:\GLAD_Tools\Templates\05_Land_cover_classification vao
khong gian lam viéc.

6.2. Thu thap dit liéu huan luyén
D liéu huan luyén dai dién cho hai shapefiles polygon, mét tép cé cac khu viec hién dién cda |&p phd dat (muc
tiéu) va tép con lai cé cac khu vyc khdng cé 16p phl dat (nén). C3 hai shapefile phai ndm trong cing mét hé toa
dd vdi cac s6 liéu hién twong hoc (+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs). Cédng cu phan loai chi
st dung di¥ liéu hinh dang d&i twgng, bo qua tt ca cac thudc tinh. Cac shapefile cé thé chira cac da gidc chong
chéo. C4u truc lién két chinh xac 1a khong can thiét mién 1a di liéu cé thé duoc raster hda chinh xéc. Cac da giac
trong shapefile muc tiéu va nén cé thé chdng 1&n nhau. Trong truding hop chdng 1&n nhau, khu vec bén duéi da
gidc clia I&p muc tiéu sé bj xda khai I&p nén (I6p muc tiéu cé mirc d6 wu tién cao hon trong qua trinh raster
héa).
P& thu thap dir liéu huan luyén, hiy lam theo quy trinh dwoc mé ta dudi day:
e MO0 QGIS (dy an mai).
e Thém céc s6 liéu ghép da chon. Tuy chon: t3i I&p anh Vé tinh Google bang plugin QMS.
e  Taicac tip tin target.shp va Background.shp. D3t |&p muc tiéu |&n trén clng cla |I&p nén trong Bang
diéu khién Lép.
e  Bat dau chinh slra (NGt Toggle Editing) cho ca hai shapefile.
e Sl dung cdng cu “Add Polygon” hodc “Freehand Drawing”dé thém mau huan luyén. Tranh tao da giac
huan luyén 1&n. Phan phdi miu trén toan bd khu vie cda hinh anh.
e Luuldp vadu an (dinh ky)

St dung céng cu QGIS Tools va plugins
Tai I&p anh vé tinh Google QMS:

Mesh  Progessing  Help

e,
» 3
e S dungtlr khda “Google” dé tim I&p. Thém Idp “Google
Satellite”.

Anh ghép Google 13 dit liéu tham khado quan trong nhung né c6 thé hién
thi hinh dnh tir m6t ngay khéc so vdi dnh ghep Landsat. Ngwdi dung nén
k kiém tra xem hinh anh Google c6 thé hién cluing ngay vdi s6 liéu Landsat
hay khéng. D& thuc hién viéc nay, h3y sir dung cdng cu “Send2GE” dé kiém
tra ngay thang cda hinh dnh trong Google Desktop.

Kich hoat “Thanh céng cu Raster”.
1 S dung céng cu nang cao hinh anh dé cai thién kha nang hién thj dnh

Landsat.
7 DE bt dau thém cac khu vue huan luyén, hiy st dung nat “Toggle Editing”
rd cho ca |&p muc tiéu va Idp nén.
@ D& thém mét polygon mdi, s&r dung nut “Add Polygon Feature”.
Q Khi céng cu “Add Polygon” duoc kich hoat, hay st dung lua chon

“Digitizing mode” dé& chon “Stream Digitizing Mode”.
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g

Luu cdc Iép va tép dy an it nhat 10 phat mot [an dé trdnh mat di liéu. S

dung nut “Save for All Layers” dé thuan tién.

DE cai dat QGIS méi, chung téi khuy&n nghi cap nhat cac tly chon chuwong trinh sau:

w Feature Creation

General V| Suppress atirbute form pop-up after feature crealigg

¥ Rubberband

Line width | 1

w Snapping

Default snapping type

Snapping marker color

w Vertex Markers

Marker style

w Curve Offset Tool

Join style

2 | tine color | NN |-

Doritupdate rubber band during vertex adting

Enable snapping by default
Defauit snapping tolerance.
Search radus for vertex edts

Display main dislog a3 (restart required)

Shaw snapping todltps
Enable snapping on invisble features (not shown on the map canvas)

| Show markers only for selected features

Marker sice (i millmeter)

Fil color I

— =

(oD
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e M& tlr QGIS Menu: Cai dat
- Tuy chon.

e Chuyén dén tab “Digitizing”.

e Chon hdp “Suppress
attribute from pop-up after
feature creation”.

e D3t kiéu diém danh dau
Vertex thanh “None”.
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Vi du vé quy trinh thu thap div liéu huin luyén
Dy an QGIS véi cac shapefile hudn luyén, anh ghép va I1&p Google Maps (théng qua QMS).

! *Untitled Project — QGIS

Project Edit View Layer 5Settings Plugins Vector Raster Database Web Mesh Processing Help

VVREBV,- @ T - By~ Wy~

Layers (E]ES)
s m L3 Y - » B
V| [] target

v| [ background
V| B 2019_av2575_2019
hd kg Google Satellite

3|1 [ooe 3|V Render @ EPsGiazze @

Q Type to locate (Ctrl+K) 1| 105.485,20.000 | | 1381010

Vi du vé& I6p phl dat bang cach ghép anh

T r— e ] O e

2. Vé |ép vang mat, hay nén

== == 8 e (s 5 e (75 Ve S8 @

1. Phéng to khu vuc (1:5.000 hogc 1. V& sy hién dién cla I&p muc

tuong tw). tiéu (rirng). (khéng rirng).

Chi v& ndi dung huan luyén bang L&'p muc tiéu dai dién cho cha dé  L&'p nén dai dién cho tdt ca cic
cach st dung murc thu phong dé I6p phii/str dung dat quan tam (vi loai pha dat khac.

ban cé thé thay tirng pixel cha dir du: rirng). Céc polygon cla |&p nén cé thé
liéu Landsat. L&p nay cé thé dugc 1ap ban d6 chdng 1én céc polygon cda I6p

b&i bat ky s lwong polygon chéng ~ Muc tiéu.
chéo nao. T4t ca cac pixel cla lép

muc tiéu trong vung huan luyén

phai dwgc danh dau.
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! Grid Properties

v | Enable Grid
Grid type
Line symbal

X
Interval

Y

X

Offset
Y

frame

Line

Hwéng dan thuc hanh tot vé phan bd miu huan luyén

Didu quan trong |a phai phan bd céc khu vuc huan luyén trén toan bd khu viec 1ap ban d6. Ching téi khuyén
s&r dung cong cu lwédi QGIS dé hudng dan phan bd huan luyén. Ludi cé thé duoc hién thij trén cac anh ghép s6
lieu bang cach s dung tlly chon menu QGIS View\Decorations\Grid. Néu khu vire 1ap ban d6 nhoé hon
200x200 km thi lwdi cach nhau 0,2 d6 13 t6i wu dé hwéng dan dit liéu huan luyén. Trong hinh dnh bén duéi,
lwdi chdng 1én mdt cAnh anh GLAD ARD. Cac mau huan luyén phai dwoc thu thap trong moi 6 lwdi. Viéc dat
mau bén trong 6 lwdi phu thudc vao ciu hinh I&p phi dat.

0.20

0.20

0.00

0.00

Draw Annotation

Annotation font

Distance to map

Coordinate precision | 3

OK

Update Interval / Offset from
Canvas Extents

Annotation direction | Horizontal

Cancel

Apply

fl (Al Al

Active Raster Layer

Help
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6.3. Ap dung phén loai

P& 4p dung phan loai, hdy |am theo quy trinh duwgc mé ta dudi day:
e  Luu t4t ca cac chinh stra va déng dy an QGIS. Piéu quan trong la phai déng dy an trong khi chay phan
loai!
e  Kiém tra va chinh sira tép tham s6 phan loai néu can.
Cau trac tép tham sé phan loai (classification_pheno_2022.txt)

mettype=pheno Loai dt liéu
metrics=C:/GLAD_Workspace/Metrics_Pheno_2022 = Thu muc ngudn dit liéu da thoi gian

dem= C:/GLAD_Workspace/DEM Thu muc ngudn dit liéu dia hinh

year=2022 N3m cuda dit liéu da thoi gian

target_shp=target.shp Tén shapelie I&¢p muc tiéu

bkgr_shp=background.shp Tén shapelie 16p nén

tilelist=tiles.txt Tén tép danh sach canh anh

outname=water_2022 Tén tép daura

mask=none Tén tép mat na (none — khong c6 mat na)
maxtrees=25 S8 lwgng cay (s6 1é trong khodng 1-25)

sampling=10 :zglfc?;l mau (phan tram dit luyén hudn luyén dugc trich suat cho
mindev=0.0001 Nguyén tac cat tia cay

threads=1 S8 lwgng tién trinh song song

treethreads=25 S8 lwgng tién trinh song song cho mét mé hinh cay
reuse_model=none St dung cac cay hién cé (none —tao mot mé hinh mai)

Ban c6 thé slra d8i cac théng s6 tly thudc vao dung lwgng may tinh, quy md huln luyén... Cu thé:

- Viéc tang tham s6 maxtrees s& |lam cham qud trinh phan loai nhwng cai thién kha ndng khai quat héa mé hinh.
- Tang mindev s& lam giam dé phtc tap cla cdy, con giam s& lam tang dé phirc tap cla cay.

- Giam viéc 1dy méu néu dién tich mau qud I&n. Tang né néu tham s6 “maxtrees” giam xuéng.

- Giam tham s& thread va treetherads cho may tinh cé dung luvgng thap (gia tri t6i thiéu 1)

M3u tép tham sd
C:\GLAD_Tools\Templates\05_Land_cover_classification\classification_pheno_2022.txt

. *classification_pheno_2022.tut - Notepad

File Edit Format View Help
mettype=pheno
metrics=C:/GLAD Workspace/Metrics_Pheno_2822
dem=C:/GLAD Workspace/DEM
year=2022
target_shp=target.shp
bkgr_shp=background. shp
tilelist=tiles.txt
outname=settlements_2022
mask=none

maxtrees=25

sampling=10

mindev=08.80081

threads=1

treethreads=25
reuse_model=none|

Ln 15, Col 17 100%  Unix (LF) UTF-8
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e M& CMD trong thu muc du an phan loai
e  S{rdung lénh sau dé thyc hién phan loai:

e  Viéc phan loai s&8 mat thai gian. Dgi ddu hiéu Hoan thanh quy trinh cho biét qua trinh phan loai d3
duwoc thye hién thanh cong. Trong truong hop cé thong bao 16i, hiy kiém tra tép cai dit va thong s
phan mém.

CAWINDOWSh\system32\emd.exe
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6.4. Két qua phan loai

Pau ra phan loai dugc lwu trit dwdi dang tép raster (GeoTIFF nén LZW). T4t ca cdc cdnh anh duoc ghép lai vdi
nhau. Gia tri pixel ndm trong khoang tir 0 — 100 va thé hién kha ning cla I&p muc tiéu. Ngudng thudng duoc st
dung dé xac dinh 1&p muc tiéu 13 50% (gia tri 0-49 dai dién cho I&p nén va 50-100 - I&p muc tiéu). Tuy nhién,
ngudng cé thé duwoc diéu chinh néu cén thiét. Khd ndng khdng nén duoc coi la d6 tuong ty phd vi né phu thuédc
vao quan thé huin luyén. Kha nang cla I&p khong biéu thij ty 1& phan trdm cda |&p muc tiéu trong mét pixel.

D& hién thi két qua phan loai, hdy m& du 4n QGIS d3 lwu va thém I&p dau ra phan loai (vi du: water_2022.tif).
Két qua phan loai dai dién cho mot tép TIFF 8 bit duy nhat dwoc ghép. D3t hé théng ky hiéu I&p thanh
“Singleband pseudocolor” va chi dé lai mét gia tri trong chu giai.

B Min | Max Value Settings
Interpolaton Linear o
Coler ramp [ . -

Label urit suffx

Classes | 2
L] P leomdicmon | |
% || caee Aoy Help

Uncheck “Use continuous legend”
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D& hién thi pham vi lép muc tiéu, hdy dit dd trong sudt clia |&p trong pham vi 0-49. Cach hién thi nay thé hién
su hién dién cta I&p va duoc st dung dé kiém tra 16i bd sot.

2 Layer Properties 022 —Transparency

w Global Opacity

G’ Information 100.0 % K =s

w No Data Value

3R source

No data value not defined

% symbology
Additionsl no data value

I Tonsparency Display no data as -
B Histogram ¥ Custom Transparency Options
& Rendering T -
Transparent Pixel List
© o
8 =| =2 |&
B Pyramids
From T Percent Transparent
Elevation 10 ) 100
Bl vewdats
Legend
® oicpiey
Styl - oK Ci | Appl Helf
BE seibute Tables e =t . =

D& hién thj sy vdng mat cla I&p muc tiéu, hiy dit do trong sudt cda Iép trong pham vi 50-100. Cach hién thi nay
duwoc st dung dé kiém tra 16i nhan dinh sai.

2 Layer Properties — wa opy — Transparency
v Global Opacity
ri Information 100.0 % B ES
w NoData Value
No data value  not defined
Additional no data value
¥ Transparency Display no data as M
w Custom Transparency Options
o Rende
& Rendering Transparency band | Mone -
Transparent Pixel List
€ o
=] B =) |# ]|
& ryramids
From To Percent Transparent
Elevation 1/50 100 100
I Metadata
Legend
® o
Ste - oK Cancel Hel
B by o, RAlBRELL S ey i

Chuing tdi khuyén nén giir ca hai phién ban hién thj két qua trong du an QGIS dé don gian hda viéc kiém tra ban
d6 va thém dir liéu huan luyén.
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6.5. Lap lai phan loai
K&t qua phan loai hoc may cé thé cé 16i do khong da dit li&u huadn luyén. M6 hinh cé thé dwoc cai thién thong
qua qua trinh 13p di |3p lai viéc b6 sung dir liéu huan luyén, duwoc goi 13 hoc chli ddng. Phurong phap hoc chd

déng bao gdm viéc I3p lai xay dung mé hinh, 'ng dung, danh gia két qua va b sung dit liéu huan luyén méi cho

dén khi dat dwoc chat lwgng ban d6 mong muén.

o ﬁ_ Hoc ch déng tap trung vao sy twong tac gilra nguoi

|q phan tich va nguoi phan loai. Sau khi ap dung phan

co:;zg;tes » Co"ecdtatt?i"i"g « A”c;‘:ti:"’ loai, két qua duwoc kiém tra bdi ngudi phan tich.
and time series Nguwoi phan tich gan nhan I6p phl dat chinh xéc cho
* l cac pixel dwgc phan loai khéng chinh xac va thém

Multi-temporal NTUE cac pixel huan Iuyén nay vao tap huan luyén dé;céi

metrics, » aiE thién m6 hinh. Bang céch nay, mé hinh duorc t6i vu
auxiliary data classifier (CART) REEESE héa trén cac vi du khé duoc lra chon ki cang, t6i da

l héa kha ndng khai quat hoa cda no.

| Final product |‘ | Evaluate results

Dudi day ching tdi m6 ta quy trinh [am viéc hiéu qua dé 13p lai va cai thién ban d6.

1. Mé& dw dn QGIS d3 lwu va tai két qua phan loai (k&t qua s& chi dwoc cap nhat ty déng néu dy an QGIS dugc
déng trong qua trinh &rng dung phan loai).

2. Kiém tra ban d6 trén toan bo khu vwe phan tich va bd sung huan luyén vé céc 16 bo sét va 16i nhan dién
nham. Chung t6i khuyén nén st dung luGi (phan 6.2) dé kiém tra toan bd hinh anh & muitc thu phéng cao. St
dung luéi dé didu hudng va kiém tra tirng hang hinh anh.

3. Lwu tat ca cac chinh stra va déng dv an QGIS.

4. Chay ma phan loai trong CMD (phan 6.3). Khong can phai déng CMD sau mdi lan I3p lai. Tat c3 cac két qua va

tap tin moé hinh sé bi ghi de.
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5. Lap lai quy trinh cho dén khi ban d6 cé dd chat lwong.

7. Phan loai theo thir bac

Phan loai theo cap bac cho phép lap ban d6 nhiéu I&p ph dat mét cach tuan tw. Mdi l&p méi duoc 1ap ban do
bén ngoai cic I&p da cd trong ban d6. Mot (rng dung khac cha cdng cu nay 13 gidm dién tich phan tich, vi du nhu
phan loai loai I&p phd dat trong dia gidi hanh chinh.

Viéc phan loai theo th(r bac duoc kiém soat bdi mit na phan loai. Mat na duoc biéu thj bing tép GeoTIFF (8 bit)
cé gia tri 0 va 1. Viéc phan loai chi dwoc ap dung trong céc pixel cé gia tri 1.

Khong gian lam viéc ctia mau phan loai theo cip bac nam trong
C:\GLAD_Tools\Templates\06_Hierachical_classification. Khdng gian lam viéc va cac Iénh giéng nhu khdng gian
lam viéc va céc 1énh duoc st dung dé phan loai Idp ph( dat don gian (phan 6), véi mét s6 thay déi.

Trwéce khi bat dau phan loai, nguoi dung phai tao mat na phan loai. Mt na phan loai duoc dya vao két qua
trudc do. Trong mau, ching toi gia s& ngudi dung da hoan thanh phan loai pham vi nwdc va ban d6 nuéc thu
duwoc [a C:\GLAD_Workspace\01_Water_2022\water_2022.tif. Mt na dwoc tao bang cong cu Image Modeler,
cdng cu nay can cé tép tham s mé hinh,
C:\GLAD_Tools\Templates\06_Hierachical_classification\mask_model.txt. Tép tham s8 md hinh cé ndi dung
sau:

INPUT

%1=<path to earlier classification results>\<classification output name>.tif
END

MODEL

if (%1<50) {%0=1;}

END

P& tao mit na, m& CMD trong khdng gian lam viéc va chay lénh:

perl C:/GLAD_Tools/raster_model.pl mask_model.txt mask.tif

M3t na cé thé duoc sir dung trong qua trinh phan tich anh va thu thap di¥ liéu huan luyén. Dau tién, tai mask.tif
vao dy an QGIS, dat cha giai thanh “Paletted/Unique values” va chi thém gia tri “0” lam mau den.

) Layer Properties — mask — Symbology

w Band Rendering =

O romaiion “ Render type | Paletted/Unique values ~
Band Band 1 (Gray) -

:{g\ Source

Color ramp Random colors -

&Y' Symbology Value Color Label

L@ Tansparency 0 0

B Histogram
& Rendering

U
B ryramids

g"l,l Elevation

B wetodoto

.-
= Legend Classify & |[= Delete All

= | avar Randarinn

Style  ~ oK Cancel Apply Help
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Viéc thu thap di liéu hudn luyén duoc thuc hién tuong tu nhu cach phan loai don gian (phan 6.2). Sy khac biét
14 cic vung trong gia tri mat na 0 sé& bj bd qua trong c3 viéc thu thap va phan loai di liéu huan luyén. Ban cé thé
v& ca polygo muc tiéu va polygon nén trén cac vung bj dugc v& mat na (cac vung cé gia tri mask.tif 1a “0”).
Nhirng pixel nay sé bi bd qua trong qua trinh phan loai.

DE s&r dung mat na cho viéc phan loai, hay thay d6i tép tham s& phan loai: thay thé “mask=none” bang
“mask=mask.tif”. Xem vi du vé t&p tham s& bén dudi. Viéc thu thap va phan loai dit liéu huan luyén s& bj gidi
han & céc vung co gia tri “1” trong tép mask.tif.

Vi du I8 classification_pheno_2022.txt - Notepad

File Edit Format View Help
hettype=pheno
metrics=C:/GLAD Workspace/Metrics_Pheno_2822
dem=C: /GLAD_Workspace/DEM
year=2822

target shp=target.shp

. bkgr_shp=background.shp
Nhitng thay d&i d&i véi tép tham sé tir phan 6.3: tilelist-tiles.txt
outname=builtup_2822
mask=mask.tif

maxtrees=25

sampling=18

mindev=8.0001

threads=4

treethreads=25
reuse_model=none

mask=mask.tif

Ln1, Col1 100%  Unix (LF) UTF-8

K&t qua phan loai (xac suat I&p muc tiéu) chi duwoc cung cap trong cac gia tri mask=1. Bén ngoai mit na, tép TIF
dau ra phan loai cé gid tri = 0. Ching téi khuyén nghi nén gilr tép mask.tif trong du dn QGIS trong qua trinh l3p
lai phan loai d& tranh nham 13n gitta cac khu vire chua duoc phan loai va 1ép nén.

Classification mask

» v W = mask

(value 0 shown in black) Band 1 (Gray)
W
fat . . v ] target
Training shape files 7 I background
L T ¥ builtup 2022
Classification output: Band 1 (Gray)

Target class (transparency 0-49) — y :-‘gu“ 2022
- iltup_ copy

T Band 1 (Gray)
Background class (transparency 50-100) — 0
- ¥ MOSAIC 2022 median654
) - M eandi
Landsat mosaic - — P
| ECE
Google Satellite QMS layer » ~ v ™ Google Satellite
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8. Phan loai da thoi gian

Cdng cu phan loai da thoi gian dwoc thiét k& dé hiéu

Single classification

model chinh cadc mé hinh 13p bdn d6 sir dung dat va che phu
T~ Taining data dat 6n dinh theo thoi gian. M6 hinh phan loai da thoi
Year 2012 Year 2022 (shape files), gian st dung dit liéu huan luyén tir cdc ndm khac
training training separate for each nhau dé tao ra mot mé hinh phan loai duy nhat. Bing
i i e cach nay, mé hinh phan loai duoc hudn luyén dé bd
Year 2012 Year 2022 ,L;Zijggica, qua sy khdc biét gitta cac cdm bién Landsat va sy
metrics metrics metrics khong nhat quan vé tan suat dit liéu hang ndm. S6
lwvong khodng thoi gian hiéu chinh va dp dung md

hinh khéng bi gi¢i han; nén dung hai dén bén khoang
Year 2012 Year 2022 tho&i gian. Vi du sau ddy cho thay viéc hiéu chinh md
LT MEL hinh bang hai khoang thoi gian hang ndm.

Mau khoéng gian lam viéc duoc cung cap tai day: C:\GLAD_Tools\Templates\07_Multitemporal_classification.
Mau nay minh hoa cach phan loai da thoi gian trong hai nam (2012 va 2022).

Céac budc sau day phai dwoc hoan thanh truéc khi bat dau phan loai da thoi gian:

1. Tai di¥ liéu ARD cho tat ca cac ndm phan loai muc tiéu (2012 va 2022). Dé tao s6 liéu da thoi gian, mdi ndm
nguwdi dung phai tai xudng dir liéu ARD trong khoang thdi gian 5 ndm: ndm muc tiéu va 4 ndm trudc do (phan 3.3
va 3.5).

2. Tai dit liéu DEM (phan 3.5).

3. Tao céc sé liéu hién tugng hoc cho cd ndm 2012 va 2020 (phan 4.1)

4, Tao mét bd anh ghép cho cd ndm 2012 va 2012 (phan 5.1).

8.1. Khong gian lam viéc phan loai da thoi gian
DE bat dau mot phan loai méi, hiy sao chép mau C:\GLAD_Tools\Templates\07_Multitemporal_classification
vao khéng gian lam viéc.
Khdng gian lam viéc phan loai md&i phai bao gdbm céc yéu t6 sau:
*  Danh sach canh anh (tiles.txt)
*  Hai bo tép huan luyén (target_yearl.shp, background_yearl.shp, target_year2.shp,
background_year2.shp). Cac tép Yearl dugc st dung dé huan luyén cho ndm 2012 va Year2 cho ndm
2022. N&u st dung nhiéu ndm hon dé phan loai thi ching phai cé tén duy nhat.
e Tap hop cac tép tham s dé thuc hién phan loai theo tirng ndm (classification_pheno_yearl.txt va
classification_pheno_year2.txt).
e Tép classification.bat chita cac |énh dé thuc hién phan loai
Tép classification.bat don gian hoa viéc ap dung phan loai da thoi gian. Tép chira cic Iénh dé (a) xuat dit liéu
huan luyén cho tirng ndm; (b) xay dwng mét mé hinh duy nhat; va (c) 4p dung md hinh cho tirng nam.

:/GLAD Tools/multitemporal class_export.pl classification pheno_yearl.txt . ——— — EXtracting training for each year independently
:./G[AD_TDD15f"r[.'.zltiterr.p:ral_:lass_expo:r..1,:1 classification_pheno_ysarl.txt S . .
/GLAD_Tools/multitemporal class model.pl 25 25 0.0001 - . Building a common classification model

:/GLAD Tools/multitemporal class_ apply.pl classification pheno yearl.txt
C:/GLAD Tools/multitemporal class apply.pl classification pheno year2.txt

— Applying classification for each year
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NGi dung thu muc C:\GLAD_Tools\Templates\07_Multitemporal_classification (trudc khi phan loai):

-1 background_yearl.cpg

Background training &0 background.yearl.dbf
for year 1 [2012} |J background_yearl.prj
- e "% background_year!.qml

background_yearl.qp)
background yearl.chp
background_yearl.shx
background_yearl.cpg
KM background_year2.dbf

Background training (& background_year2.prj
for year 2 [2022} — - % background_yearl.qml .
background_yearl.qpj M aln
background_year2.shp - classification
1 background_yearshy __— .
) — command file

120] elagsification bat
|J classification_pheno_yearl.tt *

& classification_pheno_year2 txt \ Parameter fl |€‘
-1 target_yearl.cpg

u target_yearl.dbf f0r' YEE] r 1
Target training for i g
Lt = target_yearl.gm .
year 1(2012) target_yearl.qpi Parameter file
target_yearl.shp f0r’ year 2

target_yearl.shx
target_yearl.cpg
atarget_ycaré.dbr
Target training for [ target year2.prj
> 2,
year 2 {2022] target_yeard.gml

target_yeard.qp)
target_yearl.shp

m target_yearl.chx
[ st «—————————— | ist of tiles

8.2. Thu thap dit liéu hudn luyén

DE bat dau thu thap dit liéu huan luyén, mé mot dw dan QGIS méi, Thém du &n vao céc I6p sau:

1. Tép hudn luyén target_yearl.shp, background_yearl.shp, target_year2.shp, background_year2.shp, tir
khong gian lam viéc phan loai.

Vi tri chia shapefile rat quan trong. L&p loai “muc tiéu” phai luén ndm trén I&p “nén”.

2. Anh ghép cho ca 2 nim.

3. Sir dung thanh cong cu QickMapServices dé tim kiém “Google” va thém I&p Google Satellite.

- W ._[jﬂ 2022 Chung t6i khuyé&n nghi nén sir dung cac nhém dé sdp
v |:| target year2 x&p cac |&p trong TOC (muc luc) cta dy an. S& dung
v| 1] background_year2 tly chon “Group selected” trong QGIS TOC dé nhom

|6p cho tirng ndm va d6i tén cdc nhém theo nam
(2012 va 2022). L&p Google Satellite chi c6 thé duoc
trinh bay trong nhdm 2022 hodc bén ngoai cac nhom.

- - Google Satellite
b |V B MOSAIC_2022_highNDVI56T
- [ 2012

v |:| target_yearl L
N . background yearT I\:éi I:P cgi(T_qu;hilé'nlthiAmét nhémhtlrongh(jué_tj‘lln,h
v [V] B MOSAIC_2012 highNDVI567 thu thap dixlicu huan luyen. Trong nhom, hay gitt lop
dao tao “muc tiéu” phia trén I&p “nén” dé tranh

nham Ian.

D& thu thap dit liéu huan luyén, hién thi nhdm cho ndm 2022 dé thém cac diém huin luyén cho tép Year2
training. Sau d6, hién thj nhém cho ndm 2012 dé thu thap di¥ liéu cho céc tép Yearl training.
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8.3. Ap dung phan loai da thoi gian

Khong giéng nhu phan loai mot nam, phan loai da thai gian st dung cac cong cu riéng biét dé trich xuat mau,
hiéu chinh m6 hinh va rng dung mé hinh. Mbi ndm, viéc trich mau va rng dung mé hinh duoc thuc hién riéng
biét va dwoc hwdng dan thong qua cac tép tham sd. Cau tric tép tham s gidng nhu dwoc mo ta trong phan 6.3.
Da8i véi mbi ndm, cac tép tham s6 cd cac bo so liéu ngudn khac nhau, cac tép huan luyén khac nhau va tén tép
d3u ra khac nhau (su khéc biét gitra cac tép nay dwoc danh dau bang mau):

classification_pheno_yearl.txt classification_pheno_year2.txt
mettype=pheno mettype=pheno
metrics=C:/GLAD_Workspace/Metrics_Pheno_ 2012 metrics=C:/GLAD_Workspace/Metrics_Pheno_ 2022
dem=C:/GLAD_Workspace/DEM dem=C:/GLAD_Workspace/DEM
year=2012 year=2022
target_shp=target_yearl.shp target_shp=target_year2.shp
bkgr_shp=background_yearl.shp bkgr_shp=background_year2.shp
tilelist=tiles.txt tilelist=tiles.txt
outname=water_2012 outname=water_2022
mask=none mask=none

maxtrees=25 maxtrees=25

sampling=10 sampling=10

mindev=0.0001 mindev=0.0001

threads=1 threads=1

treethreads=25 treethreads=25
reuse_model=none reuse_model=none

Tép classification.bat don gian hoda viéc ap dung phan loai da thoi gian (phan 8.1.)
D& thuc hién phan loai da thi gian, hdy lam theo cic buéc sau:

1. Lru va ngirng chinh sira tat ca cac tép huan luyén. Lwu va déng du an QGIS.

2. M& CMD trong thu muc phén loai va st dung lénh:

classification.bat

Doi qua trinh hoan tat, viéc nay s& mat thai gian. Viéc phan loai hoan thanh khi xuat hién ddu nhac CMD méi:

C:\GLAD_Workspac classification_Water_2612-28

3. K&t qua phan loai duoc luu trif trong céc tép riéng biét cho mdi nam, vi du: water_2012.tif va water_2022.tif.
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8.4. Két qua phan loai va 1ap lai

P& kiém tra két qua phan loai, m& dy 4n QGIS d3 lwu va thém két qua (water_2012.tif va water_2022.tif). Xép
tirng file vao nhém tuong (ng (2012 va 2022). Thye hién theo céc hudng dan trong phan 6.4. dé ap dung chu
giai cho céc I1&p dAau ra. T6i khuyén nghi nén gitt hai ban sao clia mbi tép két qua: mdt ban dé hién thi lép muc
tiéu va mét ban khéc cho 16p nén.

v [ il 2022

v D target_year2

v D background_year2

hd ¥ water_2022
Band 1 (Gray)

0

- ¥ ¥ water_2022 copy

Band 1 (Gray)

0

- ¥ Google Satellite copy
b v B MOSAIC 2022 highNDVIS67T
b B MOSAIC 2022 median654

- [ 2012

D target_year1

D background year1

- ¥ water_2012
Band 1 (Gray)

0

v [v] B water_2012 copy

Band 1 (Gray)

0

- ¥ Google Satellite

Truwdc tién, hay kiém tra k&t qua phan loai cia ndm 2022. Chi hién thj di liéu
tr nhdm “2022”. Kiém tra ca 15i thi€u sét va 16i nhan dinh sai cla 16p nuérc,
thém dir liéu huén liéu néu can va luu cac tép huan luyén.

Tiép theo, kiém tra két qua cla ndm 2012. D& thuc hién viéc nay, chi hién thj
nhém “2012” va kiém tra két qua clia ndm 2012 bang céch sir dung dnh ghép

v V| B MOSAIC_2012_highNDVI567
b ¥ MOSAIC_2012_median654

Landsat twong rng. Khéng nén sir dung |&p Google Satellites vao dau nam
(trwdc nam 2020).

Sau khi thém di? liéu huan luyén, luu cac chinh sira va déng dy 4n QGIS. Chay lai tép batch classiffaction.bat dé
cap nhat két qua.

Change
group

Year
2022

group

Year
2021

group

v fl'[ change

v 4 v -

v
v

= water_2022
Band 1 (Gray)
Ho

= water_2012
Band 1 (Gray)

2022

D target_year2

|:[ background year?

¥ water 2022 copy

¥ water 2022 copy copy

¥ Google Satellite copy

¥ MOSAIC_2022_highNDVI567
¥ MOSAIC_2022_median654
2012

]:[ target_yearl

I:[ background year1

¥ water 2012

¥ water_2012 copy

= Google Satellite

¥ MOSAIC_2012_highNDVI567
¥ MOSAIC_2012_median654

QGIS cho phép ngudi dung kiém tra nhanh bién dong 16p phd
dat muc tiéu gira cdc nam. D& hién thi bién d6ng, hdy lam theo
cac budc sau:

1. Tao mdt ban sao cua cac |&p phan loai bién ddng (water_2012
va water_2022) va sap nhap ching vao mét nhom mdi (cé tén la
“change”).

2. D&i vdi |6p water_2012, h3y st dung hé théng ky hiéu
“Singleband pseudocolor” va chi dé lai mét gia tri trong chu giai.
Lam cho mau cla I&p nay |a mau xanh |13 ciy. Pat “Transparency”
trong khodng 0-49.

3. Sir dung cung mot chd giai (mdt mau, dé trong suét 0-49) cho
|&p water_2022. Thay d6i mau thanh mau dé va dat “Blending
mode” thanh “Darken”.

4. Hién thi k&t qua cho ca hai ndm 2012 va 2022. Ban d6 thu
duogc hién thi phamvi nudc 6n dinh & mau den, dién tich nudc
tdng & mau dé va dién tich nudc gidm & mau xanh 13 cay.
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b T,
N w~ _ [l Water in both 2012 and 2022
\ -
5 St " [ Water 2012 only
%200 5 Water 2022 only

e

9. Phat hién bién dong

Cdc s6 lidu phat hién bién ddng va thuat toan phan loai duoc thiét k& dac biét dé 1ap ban do vé s mat mat dot
ngdt clia tan cdy va cdy bui, chang han nhu khai thac gb, gid |&n, chay rirng va cac hién tuong khac

9.1. Khong gian lam viéc phat hién bién dong

M3u C:\GLAD_Tools\Templates\ 08_Change_detection hién thj khéng gian lam viéc mau dé thuc hién phat hién
bién déng rirng. Mbi phan loai (mdi ndm phat hién bién dong) phai cé khéng gian lam viéc riéng. Cac thanh phan
chinh cda khéng gian lam viéc phan loai gidng nhu Phan loai |&p phu dat (phan 6.1.)

9.2. Thu thip dit liéu huin luyén

Twong tu nhuv phan loai I&p phl dat (phan 6.1), di¥ liéu huan luyén biéu thj hai shapefile polygon, mét tép cé cac
khu vire dédnh ddu céc pixel I&p bién déng (muc tiéu) va tép con lai danh diu cac pixel khac (nén). “Bién déng”
duogc xac dinh bdi ngudi phan tich dit liéu va thé hién sy chuyén ddi d6 che phi dat cu thé cé thé phat hién
duwoc bang quang phd, chang han nhu chuyén d6i tir rirng sang khong rirng. Cac s6 liéu phat hién bién déng
hang ndm khéng duoc thiét k& dé 1ap ban d6 cac qué trinh chdm nhw cdy moc lai. D& kiém tra déng thai che phl
dat va tao ra tap di¥ liéu huan luyén toan dién, ngudi phan tich dit liéu dwoc khuyén khich hién thj su két hop
cla céc s6 liéu khac nhau (phan 5.2).

P& thu thap dir liéu huan luyén, thyc hién theo quy trinh mé ta dudi day:

e  Tai di liéu ARD can thiét (phan 3.5) va xay dung céc s6 liéu phat hién bién dong (phan 4.2).

e Sao chép C:\GLAD_Tools\Templates\ 08_Change_detection vao thuw muc céng viéc cla ban.

e MG QGIS (dy an mai).

e Thém céc I6p raster (dnh ghép clia cac s6 liéu d3 chon). Tuy chon: tai Iép Google Satellite bang plugin
Qms.

e  Taicac tip tin target.shp va background.shp. D&t I&p muc tiéu Ién trén cung cda I&p nén trong Bang
Layer Panel.

e B3t dau chinh sira (NGt Toggle Editing) cho ca hai tép shapefile.

e St dung cong cu “Add Polygon” dé b8 sung mau huan luyén. Tranh tao polygon huan luyén I&n. Phan
phoi mau trén toan bd khu viee clia anh.

e Luucdacldp va dy an (dinh ky).

Vi du diém huén luyén dé phat hién mat rirng
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T6 hop anh
(phan 5.2)

9.3. Ap dung phan loai

Huan luyén 1&p muc tiéu

Huan luyén 1&p nén (duoc xép
chéng Ién |&p hudn luyén muc

Ung dung mé hinh dé phat hién bién déng cling giéng nhu mé hinh phan loai I&p pha dat. Xem phan 6.3 dé biét

ciu tric tép tham sé (classification_change_2022.txt) va lénh (commands.txt). Théng thuwdng, qua trinh phan
loai phai dugc |13p di l4p lai nhiéu 1an dé c6 dugc ban @6 dd chinh xac (phan 6.5).

Vi du phéan loai bién déng rirng

1. 76 hgp anh (phan 5.2) dugc sir dung
|am di¥ liéu ngudn dé phat hién bién déng
va v& cac diém huan luyén trong QGIS

2. V& cac diém huan luyén bién dong va

khéng bién dong.

3. Tép tham s6 phan loai.

4. Lénh CMD

¥ aas2imz

& scoe [ | @ sonbelroon 2] womtr oo _[2] A rendr

B classification_change_2022.txt - Notepad

File Edit Format View Help
hettype:change

output=C: /GLAD Workspace/Metrics_Change_2022
dem=D: /DEM

year=2022
target_shp=target.shp
bkgr_shp=background.shp
tilelist=tiles.txt
outname=forest_loss_20822
mask=none

maxtrees=25

sampling=1@
mindev=0.08001

threads=4
treethreads=25
reuse_model=none

Ln1,Col 1 100%  Unix (LA) UTF-8

33



GLAD Tools V2.0 Quick Start Guide

34

5. M@ QGIS va tai két qua phan loai (tép
TIF). D& hién thj I&p muc tiéu, sir dung
ngudng trong sudt 0-49. P& hién thj l&p
nén, ap dung dé trong suét cho khoang 50-
100.
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10. Tong hgp ban d6 LCLU

Sau khi hoan thanh phan loai cho nhiéu |&p phl d4t, cac I&p riéng biét c6 thé dwoc téng hop thanh ban d6 LCLU
bang cong cu Image Modeler. Cong cu Image Modeler cho phép trng dung cdc ham todn hoc don gidn va céc cau
[énh c6 diéu kién cho mot tap hop céc |6p raster. Xem tai liéu Hwdng dén st dung dé biét chi tiét vé cach st
dung céng cu Image Modeler va cac cong cu phan tich hinh anh raster khéac.

P& thuc hién cong cu Image Modeler, tat ca hinh anh d4u vao phai & toa dé dia ly trén mdc dir liéu WGS84. Tat
ca hinh anh dau vao phai c6 cling pham vi (tinh bang pixel), cting kich thuéc pixel va cling toa dé UL. Dit liéu
khéng dau 8 bit, khong dau 16 bit va di liéu c6 dau 16 bit & dinh dang GeoTIFF dwoc ho tro cho hinh anh dau
vao. Hinh anh d4u ra |a mot raster khdng dau 8 bit (GeoTIFF khéng nén). Céc 1dp dau vao cé thé bao gdbm cac két
qua phan tich dit liéu (trung binh tiéu cw, ma hoa lai) va cac I&p vecto raster hoa.

Vi du vé khéng gian lam viéc dé téng hop ban d6 LCLU dwoc cung cap tai day:
C:\GLAD_Tools\Templates\09_LCLUC_map. Sao chép mau nay vao khong gian lam viéc trudc khi chay Iénh.

Khdng gina lam viéc gdbm cac |&p dau vao sau day (k&t qua phan loai ldp ph dat):

water_2022.tif Céc vung nudc vinh vién
settlements_2022.tif D4t cb cdng trinh xay dwng va dnh
ghép nong thon
treecover_2022.tif DO che phd tan cay
cropland_2022.tif D4y cay tréong hang ndm

M®&i ban d6 thé hién kha ndng xay ra ctia mot 1ép muc tiéu, 0-100%.
Muc tiéu cla cdng cu nay |a tao ban d6 LCLU vdi céc 1dp sau:

1 - Nuwdc noi dia

2 — D6 che phu tén cay

3 — D4t cay trong hang ndm

4 —P3at dan cu

5 — P4t khac
Tham s6 md hinh (Iclu_model_2022.txt) bao gdbm dwong dan dén tép va quy tic x( ly dit liéu. Tép tham s6 bao
gdm hai phan: dinh nghia di¥ liéu dau vao va dinh nghia mé hinh. Cic phan dwoc danh dau rd rang (INPUT/END
va MODEL/END). Nhitng d&u hiéu nay rat quan trong dé ma giai doan chinh xac cac tham s6. Mdi tép dau vao
duoc lién két véi mot bién duwgce ky hiéu 1a %n, trong dé n 13 s6 lwong tép dau vao. Tép dau ra dugc biéu thj
bang bién %0. Cong cu Image Modeler chi hd tro mét 16p d3u ra.
Pinh dang ctia phan mé hinh twong tw nhu ct phap C++ cho cdc cau l18nh s& hoc va diéu kién. Cac vi du sau minh
hoa céc hoat dong phd bién nhat:

Céc phép tinh s6 hoc: %0= %1+%2;
%0= (%1-%2)/(%1+%2)*100;

if (%1==1) {%0=10;}
Cac cau Iénh co diéu kién: if (%1==1 or %2==1) {%0=1;}
else if (%3==2) {%0=2;}
else {%0=3;}
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Céc vi dy sau thé hién tép tham sé dé tao ban d6 LCLU bang céc cau Iénh cé diéu kién (Iclu_model_2022.txt):

DAU VAO Tiéu d& cCia phan d3u vao (khong x6a)
%l1=water_2022.tif Tép dau vao dau tién dugc lién két vdi bién %1
%2=settlements_2022.tif Tép dau vao th hai

%3=treecover_2022.tif
%4=cropland_2022.tif

KET THUC
MO HINH K&t thic phan dau vao (khong xod)
if (%1>=50) {%0=1;} Tiéu dé cha phan md hinh (khéng x03)

else if (%3>=50) {%0=2;}
else if (%4>=50) {%0=3;}
else if (%2>=50) {%0=4;} CAu lénh c6 diéu kién
else {%0=5;}
KET THUC

Két thic phan md hinh (khéng xo0d)

P& chay Image Modeler, m& CMD trong thu muc chira tép tham s6 va thyc hién 1énh sau:
perl C:/GLAD _Tools/raster_model.pl Iclu_model 2022.txt LCLU_2022.tif

B 1-inland water

I 2 —tree canopy cover
3 —cropland

Bl 2 —settlements rural mosaics
5—other lands
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11. Dién tich Raster

11.1. Dién tich moi 16p LCLU
Cdc cong cu vung raster s dung phuong trinh tinh dién tich hinh thang hinh ciu trén ellipsoid WGS84 dé tinh
toan chinh xac dién tich tirng pixel cla dit liéu raster & dinh dang dia Iy ARD. Cong cu nay dwoc yéu cau dé udc
tinh dién tich cta cac I6p tir ban d6 phan loai d4u ra. Tép dau vao phai & toa do dia ly trén WGS84. Chi céc tép
GeoTIFF khdng dau 8 bit mdi dugc hd tro. Codng cu nay xuat ra dién tich tinh bang mét vudng va sé pixel cho mbi
I6p c6 trén ban do.
Pé& chay cdng cu, hdy st dung |énh CMD sau:

C:\GLAD_Tools\get_area.exe <input>.tif <output>.txt

<input> is the name of the map file; <output> is the name of the output area report text file.

Tép dau ra chira thong tin vé dién tich va so pixel cla tirng gid tri pixel dit liéu. Dién tich tinh bang mét vudng.
Cot “i” biéu thi gia tri pixel.

i area,m2 count,pixels
0 5646992607.4 13721122
1 20695919151.7 50278878

Vi du lénh dwoc thye hién bang mau C:\GLAD_Tools\Templates\09_LCLUC_map:
C:\GLAD_Tools\get_area.exe Iclu_2022.tif LCLU_2022_area.txt

11.2. Thong ké theo ving
Cdng cu nay tinh todn dién tich cha cac |&p pixel muc tiéu trong cdc vung duoc xac dinh bdi mot |&p raster khac.
Ca hai tép dau vao phai cé cung pham vi, kich thudc pixel va toa dé UL va c3 hai phai 12 tép raster GeoTIFF khdng
ddu 8 bit. Cac tép dau vao phai & toa do dia ly trén WGS84.
D& chay cong cy, hdy s dung |1énh CMD sau:

C:\GLAD_Tools\zonal_stat.exe <input>.tif <zones>.tif <output>.txt

<input> is the name of the map file; <zones> is the name of the zones map file; <output> is
the name of the output area report text file.

Tép dau ra chira thong tin vé dién tich va so pixel cla tirng gid tri pixel dit liéu. Dién tich tinh bang mét vudng.
Céc cot “class” biu thj gia tri pixel. Hang tiéu dé biéu thi cic cot twong &ng vdi cac vung.

class 0 1 2 3 4
0 0.0 363759095.3 363481653.7 44602049.6 545098244.4
1 0.0 1338230723.6 2308410369.5 56567126.8 2228712247.0
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12. Phan tich mau

12.1. Thiét ké 14y mau

Cong cu GLAD ho tro thiét k& 18y mau ngdu nhién phan tang. Ldy mau ngau nhién don gian ciing dwoc hd tro,
trong trudng hop nay, chi mét tang dugc xem xét.

Viéc phan bd mau doi hoi phai cé mét 1&p raster ngudn dé xac dinh vung 18y mau (khu viec quan tdm) dwoc chia
thanh cac tang 1dy mau. Raster phai c6 cling dinh dang v&i dit liéu ARD, véi kich thudc pixel va ranh gidi pixel
khép vai tap dir liéu ARD. Chi cac tép GeoTIFF 8 bit méi phu hop cho quy trinh sau.

Mau khong gian 1am viéc C:\GLAD_Tools\Templates\10_Sampling_Design cung cap vi du vé quy trinh thiét k&
I8y mau. Mau khong gian 1am viéc bao gdm 16p ban db Iclu_2022.tif dé xac dinh tang 1dy mau va 16p vecto
provinces.shp dé xac dinh AOL. D& lam viéc véi mau nay, hiy sao chép né vao khong gian lam viéc.

12.1.1. Pham vi Idy m3u AOI.
C4c tién ich GDAL (c6 thé truy cap théng qua 0SGeodW) dwoc sir dung dé tao tép raster dai dién cho khu vuc
quan tdm (AOI). Thuc hién theo cac budc sau dé tao 1dp raster AOI:

1. M& ban d6 LCLU 2020 (Iclu_2022.tif) trong mot dy dn QGIS méi.
2. M@ thudc tinh |&p va sao chép dit liéu Pham vi. Pham vi hién thi hai c3p toa d6 X, Y cho cac géc LL va UR.

(3 Layer Properties — IPCC_2022 — Information

IPCC_2022

Sidecar flle IPCC_2022 tif aux xml

Total size 144M8B

Last modified Friday, August 25, 2023 11:55:39 AM (IPCC_2022 tif aux xml)
Provider gdal

Information from provider

Extent 104.9994999999999976,8.9995000000000012 :
10.000:

M e Width 4004
= Helght 4004

3. Chuyén toa d6 pham vi thanh dinh dang:
ULx LRy LRx Uly (hodc trai dudi phai trén):
104.9994999999999976,8.9995000000000012 : 106.0005000000000024,10.0005000000000006
N
104.9995 8.9995 106.0005 10.0005
4. M& giao dién 0SGeod4W Shell bang menu Start cia Windows. Diéu huwéng dén thu muc khdng gian lam viéc.

5. Chay |&nh sau dé& raster hod 1&p cac tinh (truc tuyén!)
gdal_rasterize -te 104.9995 8.9995 106.0005 10.0005 -tr 0.00025 0.00025 -ot Byte -of GTiff

-co COMPRESS=LZW -co BIGTIFF=IF_SAFER —burn 1 provinces_NRSD _training.shp provinces.tif

6. Tai tép dau ra provinces.tif vao du 4n QGIS va kiém tra xem ca ban d6 LCLU va ban d6 cac tinh c6 cuing pham
vi hay khong.

* N&u AOI duoc trinh bay dudi dang tép raster, hdy s& dung 1énh GDAL “gdalwarp” dé |dy mau lai (va chiéu lai)
né vao ludi pixel ARD va pham vi ban d6 LCLU.

12.1.2. Ban d6 phéan tang.

Ban d6 phan tang |a mot |&p raster thwdng duwoc tao bdi sy giao nhau clda ban d6 LCLU va raster pham vi AOL.
Mbi pixel clia I¢p phan tang phai cé gid tri twong &ng vai ID tang (1- N). Cac pixel cé gia tri 0 dwoc coi la nam
ngoai vung lay mau.
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Thuc hién theo cac buwdc sau dé tao ban do phan tang:

1. Kiém tra va slra d6i (néu can) tép tham s6 Image Modeler clip_strata.txt. Tép chira cac Iénh dé cit ban d6
LCLU bang ranh gidi tinh:

. *clip_strata.tet - N...

File Edit Format View Help

%1=1clu_20822.tif
%2=provinces.tif
END

MODEL
if (%2==1){%0=%1;}
END

100% Windows (CRLF) UTF-&

2. M@ CMD trong khong gian lam viéc va chay lénh:

perl C:/GLAD_Tools/raster_model.pl clip_strata.txt strata.tif

3. M@ tép strata.tif trong GIS va kiém trra xem né cé dung khong.

12.1.3. Dién tich phan tang.
P& tinh dién tich tAng va s6 pixel, hdy s dung cong cu vung hinh anh (phan 11.1). Chay |énh sau trong CMD:

C:\GLAD_Tools\get_area.exe strata.tif strata_area.txt

M& file strata_area.txt va chuyén ndi dung clia né vao bang Excel Sampling_Design.xlsx (bd qua gia tri 0), cot A-
C.

12.1.4. Phan bd mau.

Bang phan b6 mau duoc cung cap trong tép Excel Sampling_Design.xlsx (xem phan “Bang cho tép tham s&” bén
duai).

Strata area (from strata_area.txt) For sampling_parameters.txt For area_parameters.txt
' A B C D = g G H ! ) K
Stratum area,m2 count,pixels Table for the parameter file Table for estimation parameter file, area in ha
2 1 1193212165 1570955 1 1570955 20 ;r 119321.21 157095
3 2 576733667 760344 2 20 2 r
4 3 1306421051 2380432 3 20 3
5 4 436530419.9 575173 1 20 al
6 5 88239425.6 116186 5 20 5 r

O day, ching ta phan bs 20 mau cho m&i tang nhdm muc dich trinh bay. Thuc hién theo cac nguyén tic phan bd
mau trong cdng viéc thuc té:

1. Phan bé 100-1000 mau cho mdi tang.

2. Cac tang l&n c6 kha ndng khéng chic chan (vi du: cac khu vuc dat trong trot bao gdm cac pixel hdn hop) yéu
cau sd lwg'ng mau 1&n hon so véi cac ting nho va dong nhat.

3. Viéc s&r dung phan b6 mau t6i wu cho nhiéu 16p la khong hiru ich va khé thyc hién.

4. M3u cé thé duoc thém vao nhiéu [an sau khi phan tich két qua dya trén b mau ban dau.

Sao chép phan “bang cho tép tham s6” cla bang Excel vao tép sampling_parameters.txt:
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B sampling_parametersxt... — O Strat —tén cla tép khung |éy méu.
Elle Edit Format View Help First - s6 lwgng mau dau tién.
Istr'ata=str'ata.ti'F "

first=1

SAMPLING

1 1570955 20 o, -
2 760344 20 SAMPLING (tiéu dé cua khung lay mau)
3 2380432 20 E . . ALy

2 575173 20 ach line (tab tach biét):

5 116186 280 Strata_ID N_pixels n_samples

END y

Lt 100%  Windows (CRLF)  UTF-8 END (két thuc khung ldy mau)

M@ CMD trong khong gian lam viéc va thuc hién lénh sau:

perl C:/GLAD_Tools/samples_generate.pl sampling_parameters.txt

Tép dau ra sample_coordinates.txt chita danh sach cdc mau d3 chon. Cac cdt |a ID mau; Tang; Tam diém anh X;
Tam diém anh Y.

sample_coordinates.txt

| sample_coordinates.tet - Notepad — O X
File Edit Format View Help
[ID Stratum X Y ~
1 4 165.199125 9.485375
2 4 1085.552625 9.812875
3 1 1085.587875 168.541875
4 4 165.811375 9.785625
5 6 164 .887875 9.686125
6 3 164.966375 8.598375
7 1 1086.549125 168.838625
a 1 184 .984AAR?5 9741675 &
Ln 1, Col 1 100%  Windows (CRLF) UTF-8

Bang mau chi chira toa do6 diém trung tam. D& tao tap bo dit liéu vecto cé duwdng vien mau, hiy st dung cong cu
sample_kml.pl. Cong cu nay cé thé duoc thuce hién bing [&énh sau:

perl C:/GLAD_Tools/samples_kml.pl sample_coordinates.txt

D3u ra bao gdm cac tép KML clia cac diém trung tam (samples_points.kml), dwong vien mau
(samples_polygons.kml) va duwéng vien mau véi chin 6 phu dé giai doan pixel phu
(samples_polygons_subplots.kml).

& Google Earth Pro - a X

File Edit View Tools Add Help
[T

v Search 0| ¥ || =]

Vi du vé mau duoc biéu thj bang diém trung tam,
dudng vién va dudng vién véi cac 6 phu.

Get Directions History

¥ Places
>[4/ My Places
(v %' & Temporary Places
b (V2 camples_points.kml

. BE samples_polygons kml

Q|m + | ¥ |2

» Layers 9 v 9ft  eyealt 200ft
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12.2. Trich suat dit liéu mau

Dir liéu sau bat budc phai cé dé trich suat dir liéu mau:

1. Phai t3i di¥ liéu ARD cho toan bd khoang thdi gian phan tich (vi du: tir ndm 2012 d&n ndm 2022).
2. Danh sach céc canh anh (tiles.txt).

3. Danh sach toa d6 mau (sample_coordines.txt) tai phan 12.1.4.

Trich xuat di liéu mau duoc digu khién béi tép tham s6 c6 ciu tric sau:

Tép tham sé trich suat di¥ lidu tham chiéu miu (sample_data_parameters.txt)

tile_list=tiles.txt Tén tép danh sach canh anh
sample_list=sample_coordinates.txt Tén tép toa d6 mau

start_year=2012 N3m dau cha dit liéu tham chiéu
end_year=2022 N&m cudi cla dit liéu tham chiéu
ARD=C:/GLAD_Workspace/ARD Puong dan dén thuw muc di liéu ARD
threads=5 S8 lwgng cac tién trinh song song

* Viéc trich xudt mdu tham chiéu sé khéng hoat déng néu ndm déu tién va ndm cudi ciing cba di liéu tham chiéu
giéng nhau.

* Khéng gibng nhw qud trinh tao va phdn logi s6 liéu, viéc trich xudt mau tham chiéu khéng yéu cdu RAM Ién. Ching
t6i khuyén nghj nén sir dung tét cd cdc I16i cé sén dé xi ly dir liéu.

Xem vi du tép tham s& trich suat di liéu mau tai day:
C:\GLAD_Tools\Templates\10_Sampling_Design\sample_data_parameters.txt

M@ CMD trong khéng gian lam viéc va chay |énh sau:

perl C:/GLAD_Tools/samples_data.pl sample_data_parameters.txt

Lénh cé thé mat nhiéu thoi gian dé hoan thanh. N&u tim thay 18i, hdy xda tat ca cac thu muc va tép tam thoi
trudce khi chay lai [énh.
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D liéu tham chiéu dwoc lvu trit trong thu muc con méi Sample_Data. D&i véi mbi mau, cé t6 hgp dnh hang
ndm, t& hop hai thang mot 1an, hd so tam thoi va tép KML. Mdt tap hop céc trang html dugc tao cho mdi mau
dé hién thi dit liéu hang ndm va hang thang. Trang chi s6 mau ndm trong thu muc goc (image.html). Tép chi s
cho phép dieu hudng dén bat ky mau nao. Mbi trang mau chira cac cdu hinh tam thoi vé dd phan xa NDVI, NDWI
va SWIR1. Céc chi s6 va ty 1& phan xa d3 dugc chon dé don gidn héa viéc phan tich tric quan: cac gid tri NDVI va
NDWI dwoc chia ty 18 trong pham vi 0-2; va d6 phan xa SWIR2 duoc chia ty |1& trong pham vi 1-3. Cac t6 hop hang
thédng s& m& trong mot clra s6 bat [&n khi nhap vao ving t6 hgp hinh anh. KML cé thé dwoc mé tu dong trong
Google Earth (kiém tra cai dat trinh duyét). Chung todi khuyén nghi nén st dung trinh duyét Chrome dé |am viéc
V@i dit liéu mau.

@ Sample Index x - o *
C O File | Dy/Documentation_and_examples/06_Samples/index.htmi * @
I ) ) sample 4 mpie 5 samnle & Samnie 7 Samnie & Samnie 8 Sample 10 The link to Google
Sample 11 ample 12 Sampie 13 Sample 14 Sampie 158 -] Sample 20 . Y.
Smin Smes Smeli Sons Smex RS NEEEE ; pmex Earth simplifies VHR
Sroetl en SRl Shese Ben navigation between 2 %ﬁ data analysis

samples.

Bl fdt Wew Jook add elp

@ Sample 4 % W

&« c @ F\!EfD:fDn:umEnIannn_and_q'\'nplesjﬂﬁ_iamp\es/Samp\E_Dsta_ﬂ/inmple.html -4 e :

£ BTN __ e |

&3
e
11

=0 o w0 213 21 s e » P 21

Sample 4 2013 - Google Chrome. = u} X
oo

@ File | Dy/Documentation_and_examples/06_Samples/Sample_Data/4/4_2013.html

Sample 4 Year 2013
Jan/Feb Mar/Apr May/lun

INov/Dec

Sample page provides navigation
links, reflectance temporal profile
and annual average reflectance

image composites (SWIR1-NIR-red Bi-monthly data provides average
band combination). reflectance for every two month.
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12.3. Giai doan mau

Giai doan mau la phan quan trong nhat cla phan tich mau. Viéc giadi doan phai duoc thyc hién béi mot ngudi
phan tich biét r& |&p phu dat trong khu virc va méi quan hé gilta céc loai Idp pha dat va dic tinh ph6 cda ching.
Né&u cb nhiéu ngudi gidi dodn lam viéc doc |1ap thi can trién khai cdc bién phap kiém soat chat lwgng va giai
quyét s sai léch. Cha giai phan loai nén duoc lya chon dua trén khad ndng phan biét cac 16p cla ngudi phan
tich. Giao thire x Iy cac pixel hén hgp nén duoc thyc hién dé tranh I8i giai doan.

Chung t6i khuyé&n nghi nén s dung trinh chinh sira bang tinh, vi du: MS Excel hodc Google Sheets, dé ghi lai két
qua gidi doan mau. Bang giai dodn mau phai cé ID mau nhung khdng cé théng tin vé tang vi né cd thé gay ra sai
l&ch gidi doan. L&p ph dat hodc cac 1dp bién dong cé thé duoc ghi lai bang cac dinh dang khac nhau (xem vi du
bén dudi).

Vi du vé ghi di¥ liéu mau

Cac |6p phd d4t don gidn Toan bd pixel dwoc gan
cho 1&p phi dat chiém da s6. Cac chit viét tat cla
|6p dwoc sir dung dé don gian hoa viéc nhap dir

lieu

(RN RER- R ST TR

[ -
M=o

132

5

R R T R

=
-

12

B
X
130.6144
139.5139
143.6766
145.7281
177.3454
146.7619
130.8436
141.7591
115.5271
131.0376
148.3834
147.6321

-23.4136 SNC
-27.4239 SNC
-37.8344 SNC
-34.0169 CG
-38.0679 SNC
-31.9441 cl
-28.8001 SNC
-17.9009 SNC
-28.3911 SNC
-18.6859 SNC
-26.6294 SNC
-22.4626 CG

C D

catergory

D liéu mau duoc ghi lai theo ty 1 cac I&p phu dat trong
madi pixel. Cac phan s& 0, 0,25, 0,5, 0,75 va 1 duoc ghi lai.

ID Cropland Rural Mosaic Wetland Aquaculture Mangroves  Build-up
1 1
2 1
3 0.5 0.5
4 1
5 1
6 0.5 0.5
7 0.5 0.5
8 0.5 0.5
9 1
10 0.5 0.5
11 0.5 0.5

Vi du vé gidi doan mau (d6 che ph tan cay) bing cic 6 con

9 sub-plots intersect canopy 3 sub-plots intersect canopy

0 sub-plots intersect canopy.

Even there is trees within this

sample none of the sub-plots
intersect it.

% tree cover = n/9x100

Dién tich cha mot I&p duogc ghi lai
bang s6 6 con giao nhau vdi lép do.
Chung téi da st dung 9 6 con. Phan
trdm cé thé dwoc tinh tir s6 (n)
bang phuong trinh:

% d6 che phu cha cdy = n/9x100
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12.4. Tinh dién tich dwa vao mau

Vi du sau day cho thay trwong hop ctia mot quy trinh giai dodn mau trong dé toan bod khu vue mau chi dwoc
phan bd cho mot I6p pha dat. DE biét cach gidi doan I6p pha dat theo ty 18, hdy tham khao Hwdng ddn s dung.
Mau khoéng gian lam viéc C:\GLAD_Tools\Templates\11_Sample_Estimation cung cap vi du vé dit liéu giai doan
mau va két qua phan tich mau. T4t ca dit lieu duoc cung cap trong phan nay dwoc tao ra cho muc dich huan
luyén va khéng dai dién cho két qua giai doan mau thuyc té.

D{¥ lidu gidi dodn mau ngudn duogc cung cap trong bang Sample_Analysis.xlsx, trang sample_reference_data:

A B < D E Céc cot A-D |ay tir bang phan bd mau
D Stratum X v Interpreted Type sample_coordines.txt (phan 12.1.4)
105.4174 9.225625 water -
1055416 9.258125 water
105.3299) 3415625 water Cot E chira két qua gidi dodn mau
105.6906 9.851375 trees
105.7196 9.812375 cropland
1057874 9.283875 other
1053496 9.094875 water
105.6904 9.242875 settlement
105.8186 9.924625 trees
105.4226 9.697375 trees

W -

W oo o~ o
[ R T R o

MR W N W N e

11

o
Lo

Chuyén két qua giai doan sang bang nhap dit liéu nhw hinh dwéi day. Bang dau vao phai cé cac cdt sau (hdy thuc
hién dung huwéng dan néu khdng két qua sé khéng chinh xac):

* ID mau (lién két dén cot A)

+  Tang mau (lién két dén cot B)

»  Tham chiéu (gia tri = 100, biéu thij toan bd khu vuc mau)

*  Loai (lién két dén cot dir liéu tham chiéu tuwong (ng)

Vi du dugc cung cap trong bang Sample_Analysis.xlsx, trang Area_estimation_input:

A B C D E F G H | J
1 |ID Stratum X ¥ Interpreted Type ID Stratum Ref Interpreted Type
2 1 1 105.4174 9.225625 water 1 1 100 water
3 2 1 105.5416 9.258125 water 2 1 100 water
4 3 1 105.3299 9.415625 water 3 1 100 water
5 4 2 105.6906 9.851875 trees 4 2 100 trees
6 5 3 105.7196 9.812375 cropland 5 3 100 cropland
7 6 5 105.7874 9.283875 other 6 5 100 other
8 7 1 105.3496 9.094875 water 7 1 100 water
9 8 5 105.6904 9.242875 settlement 8 5 100 settlement
10 9 2 105.8186 9.924625 trees 9 2 100 trees
1 10 2 1054226 9.697375 trees 10 2 100 trees
12 11 3 105.6546 9.658125 water 11 3 100 water
13 12 5 105.3241 9.345875 other 12 5 100 other
14 13 2 105.8289 9.782125 cropland 13 2 100 cropland
15 14 2 105.7889 9.716875 trees 14 2 100 trees
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Sao chép bang dir liéu dau vao (cot G-J) vao tép van ban mai LCLU_2022.txt. Kiém tra xem tép khéng cé dong
tréng & dau hodc cudi tép.

File Edit Format View Help

FD Stratum Ref Interpreted Type "
1 1 100 water

2 1 1e@ water

3 1 168 water

4 2 1e@ trees

5 3 168 cropland

6 5 100 other

7 1 1e@ water

8 5 168 settlement

9 2 1e@ trees

1@ 2 168 trees

11 3 100 water

12 5 1e@ other

13 2 1@ cropland

14 2 1e@ trees

15 4 168 settlement ~
Ln1, Col 1 100%  Unix (LF) UTF-3

Tép area_LCLU_2022_param.txt chira cac tham s& cho uwéc tinh dién tich.

M ares_LCLU 2022 paramibet. ____—— Interpretation input table

File Edit Format View Help  —
frable=LCLU_2022. txt<«— | ) K
iMPLINGMQBZl. )16 1570955 Table for estimation ?atar?ne'fe_r file, area in he! _
5 7673 367 260344 1 119321.216 1570955
3 180642.105 2380432 2 57673.367 760344
a4 43653 .042 575173 = 3 180642.105 2380432
5 8823.943 116186 4 43653.042 575173
END s’ 8823.943

Table from Sample_Analysis.xlsx, page
Ln" 100%  Unix (LF) UTF-2 sampling design (without header!)

M@ CMD trong khéng gian lam viéc va chay |énh CMD:

perl C:/GLAD_Tools/samples_estimate_area.pl area_LCLU_2022_param.txt

Tép dau ra Area_report_LCLU_2022.txt chira bdo cdo uéc tinh dién tich dwa vao mau:

8 Area_report_LCLU_2022 it - Notepad
p p

File Edit Format View Help

Etrata table ~
code area count  n_samples

1 119321.216 157@955 28

2 57673.367 760344 28

3 180642.165 23808432 28

4 43653.842 575173 28

5 8823.943 116186 28

Type proportion area SE Conf95% %Est

Total 1 410113.673 e (5 e
water  ©.32082526424659482 131339.987491@82
trees  0.154002589259109 63158.5675325636
cropland @.389630914982398 159792.965624973
other  8.8139773536994572 5732.308386458451
settlement 8.122136499669633 56089 .8484868767

9313.88925803406

18107.2796881735
15331.1583539521

964.922347712642
9555.081295422508

18255.2229300668

19810.2680320201
38e49.8546937462

1891.24788151678
18727.8253902812

13.8992117166954

31.3659235887613
18.8849921823655

32.9928043980316
37.3884648487107

Ln1, Col1 100%  Windows (CRLF) UTF-8
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C3u tric bdo cao dién tich mau

Bang tang

Ky hiéu Dién tich S8 lvgng n_samples
1 119321.216 1570955 20

2 57673.367 760344 20

3 180642.105 2380432 20

4 43653.042 575173 20

5 8823.943 116186 20

Bang tang la ban sao cla bang
duoc cung cap bdi tép tham sb. S6
lwong mau dwoc tinh tir bang mau.
Né&u con s6 nay khéng ding thi cé
thé do cé sai sét trong bang.

Bang wdc tinh dién tich hién thj cac s6 liéu thdng ké sau (cho tirng |&p wéc tinh muc tiéu)
e Tiléldp trong AOI
e Dién tich I&p (theo don vi dién tich dwoc sir dung trong tép tham sd)
e Sais6 chuan khi wéc tinh dién tich (don vij dién tich)

e Khoang tin cdy 95% cla wdc tinh dién tich (don vi dién tich)

e  Khoang tin ciy phan trdm 95% cua dién tich I&p wdc tinh (phan tram)
Hang “T6ng” hién thj tdng dién tich AOI néu nhiéu I1&p dugc sir dung dé phan tich.

Loai Ty lé Dién tich SE Conf95% %Est
Téng 1 410113.673 0 0 0
Nudc 0.32 131339.99 9313.89 18255.22 13.90
Cay 0.15 63158.57 10107.28 19810.27 31.37
DAt trong

trot 0.39 159792.97 15331.15 30049.05 18.80
Dat khac 0.01 5732.30 964.92 1891.25 32.99
bitdancr | 0.12 50089.85 9555.01 18727.83 37.39
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12.5. Uéc tinh d6 chinh xac ban d6

Viéc wdc tinh do chinh xac ctia ban d6 yéu cau (1) thdng tin vé loai che phd dat trén ban d6 va (2) théng tin che
pht dat duoc gidi dodn tham chiéu cho tirng mau. Ca hai bo dit liéu nén st dung cting cac dinh nghia vé 16p phd
mat dat dé xac dinh 10p.

Trong trwdng hop dir liéu ban d6 khéng khép véi phan tang, hay sir dung quy trinh [am viéc sau dé trich xuat
nhan ban d6 cho tirng mau:

1. Tao mot tép tham s& sample_2022_map_data_param.txt

sample_list=sample_coordinates.txt Duong dan dén bang toa d6 mau
map_file=lclu_2022.tif Puong dan dén tép ban do (tif)
threads=5 S8 lwgng cac tién trinh song song

2. M& CMD trong khong gian lam viéc va chay |énh:

perl C:/GLAD_Tools/samples_map_data.pl sample_2022_map_data_param.txt

3. M@ tép van ban dau ra sample_map_data_report_lclu_2022.txt va chuyén cdc gid trj (cot cudi cling, ky hiéu I3
“Iclu_2022") vao bang Excel Sample_Analysis.xlsx, trang map accuracy input (cét F):

Ma
Sample ID and Strata Reference data datg Input table for map accuracy
A B C D E F G H | J K

ID Stratum X ¥ Interpreted Type Iclu_2022 ID Stratum Map Ref
2 1 1 105.4174 9.225625 water 1 1 1 1 1
3 2 1 105.5416 9.258125 water 1 2 1 1 1
4 3 1 105.3299 9.415625 water 1 3 1 1 1
5 4 2 105.6906 9.851875 trees 2 4 2 2 2
6 5 3 105.7196 9.812375 cropland 3 5 3 3 3
7 6 5 105.7874 9.283875 other 3 6 5 5 3
8 7 1 105.3496 9.0594875 water 1 7 1 1 1
9 8 5 105.6904 9.242875 settlement 5 8 5 5 5
10 9 2 105.8186 9.924625 trees 2 9 2 2 2
1 10 2 105.4226 9.697375 trees 2 10 2 2 2
2 11 3 105.6546 9.658125 water Q\—H) 1

Cong cy do chinh xac ban d6 st dung tén I&p bang s6 nén tén I&p tham chi€u phai dugc chuyén d&i thanh m3 sé
kh&p véi chu giai I6p pha ban d6. Trong vi du trén, ching tdi da chuyén cac 1ép LCLU ban d6 vao cdt J va chuyén
ddi nhan I&p LCLU van ban tir cot E sang gid tri s6 trong cot K.
Bang dau vao két qua cé cac cot sau (Hay thyc hién ding theo hwdng dan néu khong két qua s& khong sai):

» ID mau (lién két dén cot A)

*  Tang mau (lién két dén cot B)

*  LoaiLCLU ban d6

e  Loai LCLU tham chiéu
Sao chép bang dir liéu dau vao (cét H-K) vao tép van ban mai LCLU_2022_accuracy.txt. Kiém tra xem tép khéng
c6 dong tréng & dau hodc cudi tép.

File Edit Format View Help
t[D Stratum Map
1 1

1
1
2
3

LRV = VYO N}
TR R e e
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Tép area_LCLU_2022_param.txt chita cac tham s6 dé wdc tinh dién tich.

___— Input table for accuracy estimation
1‘ accuracy_2022_param.txt - ... )

File Edit Format View Help —
ltable=LCLU_2822_accuracy.txt ! J K
SAMPLING __ Table for estimation parameter file, area in ha
1 119321.216 1570955 il 119321.216 5
2 57673.367 768344 2
3 188642.185 23808432 -— ! 37
4 43653.042 575173 Pl d
5 8823.943 116186 o
END — =
Table from Sample Analysis.xlsx, page
Ln1, 100%  Unix (LF) UTF-8 sampling design (without header!)

M@ CMD trong khong gian lam viéc va chay 1énh CMD...

... d& tinh d6 chinh xac téng thé cla ban do:

perl C:/GLAD_Tools/samples_estimate_oa.pl accuracy_2022_param.txt

... d& tinh d6 chinh x&c cta cac 1&¢p LCLU riéng |é:

perl C:/GLAD_Tools/samples_estimate_accuracy_by_class.pl accuracy_2022_param.txt

Tép dau ra Overall_accuracy_report_LCLU_2022_accuracy.txt chira bdo cdo d6 chinh xac téng thé cla ban d6.
D6 chinh xac t6ng thé cta ban d6 va sai s6 chuin (SE) clia badn d6 dwoc hién thi & dong cudi cung cla bdo co.

File Edit Format View Help
konfusion matrix
N samples with map and Strata Map=-Ref Map=/=-Ref )
reference agreement per {1 22 e N samples with map and
stratum g — 13 ; reference disagreement per
4 18 2 stratum
5 13 7
Accuracy
0A SE
Overall accuracy and SE | 98.1670784680618 3.81513021989581
Ln1, Col1 100%  Windows (CRLF) UTF-8

Tép dau ra Accuracy_report_LCLU_2022_accuracy.txt chira cac bdo cdo vé d6 chinh xac cho tirng 1ép LCLU. Béo
céo cho mbi 1&p duoc phan tach bang mét tiéu dé. Dudi day ching toi trinh bay ciu tric bao céo cla lép LCLU
dau tién:

8 Accuracy_report LCLU_2022_accuracy.bit - ...

File Edit Format View Help
Report header — fccuracy report for class 1 ~
Confusion matrix
Strata Map/Ref Map/@ ©/Ref ©/@
1 20 ] ] %]
. . 2 [} [} ] 20
Confusion matrix 3 0 [} 1 19
per stratum T4 o o 1 19
5 -] ] 2 18
Accuracy
0A SE
Overall accuracy and SE —————+{97.049857581495 2.27105065332315
UA_classl SE
User’s accuracy and SE ————+{100 )
PA_classl
Producer’s accuracy and SE ——+|90.7880778258158 6.4381771176165 User’s and Producer’s
UA_class@ SE ies f h
95.8404688248196 3.20205083444706 accuracies for the
PA_class@ SE background class (target
100 [
v class absence)
Ln1,Col 1 100%  Windaws (CRLF)  UTF-8
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Gidy phép va phén phai lai

Cong cu GLAD va dif liéu Landsat ARD dwoc cung cdp mién phi cling nhu khong cé han ché ddi véi viéc phan phéi
lai hodc s dung sau nay, mién 13 cé trich dan phu hop theo quy dinh clia Gidy phép Ban quyén Sang tao Cong
cdéng (CC BY). HOp cdng cu bao gdm cac thu vién va ma dugc chia sé bdi cac du dn phan mém ngudn mé khac:

e  MinGW - C++ compiler, GNU C Library (Open-source software; Copyright © Free Software Foundation)

e gdal - GDAL Core (Open-source software; Copyright © Frank Warmerdam and others)

o tree.exe — CART model (Open-source software; Copyright © B. D. Ripley and J. Ju)

e  Other utilities — GLAD ARD Tools (Freeware; Copyright © GLAD UMD)

Ban quyén © Nhdm Phan tich va Phat hién DAt Toan cau, Pai hoc Maryland

Goiy trich dan: Potapov, P., Hansen, M.C., Kommareddy, ., Kommareddy, A., Turubanova, S., Pickens, A.,
Adusei, B., Tyukavina A., va Ying, Q., 2020. Dt liéu san sang phéan tich Landsat dé lap ban d6 |&p phd va st dung
dat toan cau. Remote Sens. 2020, 12, 426; doi:10.3390/rs12030426 https://www.mdpi.com/2072-4292/12/3/426

Céng cu GLAD bao gbm cac goi dwoc bién soan dé sir dung nhu dwoc mé ta trong sé tay Cong cu. Nhém GLAD
khéng dua ra bat ky bdo dam nao, rd rang hay ngu y, bao gdm bdo ddm vé kha ndng ban dugc va sy phu hop
cho mét muc dich cu thé; cling khdng chiu bat ky trach nhiém phép Iy hodc trach nhiém nao déi vdi cac ing
dung cta Céng cu GLAD.

Céng cu GLAD phu thudc vao mot sé géi nguén mé cla bén th ba (PERL, Curl, wget, 0SGeo4W, R). Nhém GLAD
khéng chiu trach nhiém hd tro cac gdi nay. Nguoi dung nén tham khao gidy phép cta tirng goi dé biét chinh sach
phan phéi lai.
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