Trends.Earth — EEEEEEEEEEE EEN
EEEEEEEEEEEEN

version 2.3.4

Conservation International

October 01, 2026






EEEEEEEEEEE ENN SENEEEEEEEEEN 1
EEEEEEEEEE 1
EEEEEEEEEEE EmEm mmmmEEE QGIS 1
EENEEEEEEEE EEEE sEEmsEmsE Earth Engine 5
EEEEEEEEEEEEEN EEEEEEEN SESEEEEEN EEEEN 8
EEEEEE N EEEEEEEEEEN EEEEEN EEEEEN 9
EEEEEEEEEEEN SEESEEN SEEEEEEEEE 9
EEEEEEE N SENEEEEN ENEEEEEEEEEN 13
EEEEEEEEN EEEEEEEEEEEE 14
EEEEEEEEEEE Python 14
EEEEEE ENEEN EEEEEE SEEEEEE 18
EEEEE 18
EEEEEN ENEEEEEEN 21
2.3.4 (September 29, 2026) 21
2.3.2 (July 2, 2026) 21
2.3.0 (May 12, 2026) 21
2.2.10 (April 20, 2026) 22
2.2.8 (April 17, 2026) 22
2.2.6 (April 13, 2026) 22
2.2.4 (March 19, 2026) 22
22228 mummEm 2026 mmEE) 23
22024 mumunm 2025 ummn) 23
212010 emmmmmn 2025 mmnm) 23
2118 (G emmmnnm 2025 emnn) 24
2.1.16 (31 mmmm 2024 mumnm) 25
2114 (24 umummnn 2023 mEnn) 25
2112 (17 ummumnn 2023 mmnn) 25
2110 (7 mmmmnm 2023 umnn) 25
21825 mmmmEm 2023 mumnm) 25
216 Cummmmnm, 2022) 25
2162l mmmmnm, 2022) 26
212 (18 mmmmmnm, 2022) 26
210 (1l mmmmmm, 2022) 26
2073l emmmmnn, 2022) 26
205(19mmmmmmm, 2022) 27
203 (19mmmmmnn, 2022) 27
201 (13 mmmmmnn, 2022) 27
20 (20 mmmm, 2022) 27
1.0.10 (7 mmmm, 2022) 28

108 (15 mmmmmnn, 2021) 28


https://github.com/ConservationInternational/trends.earth/releases/tag/v2.3.4
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.3.2
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.3.0
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.10
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.8
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.6
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.4
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.2
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.0
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.20
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.18
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.16
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.14
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.12
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.10
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.8
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.6
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.6
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.2
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.0
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.0.7
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.0.5
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.0.3
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.0.1
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.0
https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.10
https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.8

1.0.6 (15 mmmm, 2021)
1.04 30 mmmm, 2021)
1.02 (14 mmmmmum, 2020)
10027 mmmmmm, 2020)
0.98 (2 mmmmmm, 2020)
0.66 (20 mmmm, 2019)

0.64 (9mmmm, 2019)

0.62 (27 mmmmmm, 2019)
0.60(Cummmmmm, 2018)
058 (1l mmmmmmm, 2018)
0.56.5 (21 mmm, 2018)
0.56.4 (21 mmm, 2018)
0.56.3 (21 mmmmmm, 2018)
0.56.2 (10 mmmmmm, 2018)
0.56.1 (10 mmmmmm, 2018)
056 Ommmmmm, 2018)
0.54 (Smmmmmm, 2018)
0.52.1 (21 mmmmm, 2018)
0.52.1 (21 mmmmm, 2018)
052 (19 mmmmm, 2018)
0.50 (15 mmmmm, 2018)
0.48 (13 mmmmm, 2018)
0.46 (13 mmmmm, 2018)
044 (12mmmmm, 2018)
042 (4mmmmmmm, 2018)
040 (Ammmmmmm, 2018)
0.38 (l6 mmmmmm, 2018)
036 (14 mmmmmmm, 2017)
0.34 (14 mummmmnnm, 2017)
032 (14 mmmmmmm, 2017)
030 (12 mmmmmmm, 2017)
024 (Emmmmmmm, 2017)
022 (4mmmmmmnm, 2017)
0.182mmmmmmnm, 2017)
0.16 (6 mmmmmm, 2017)
01425 mmmmmnmnm, 2017)
0.12(6mmmmmmm, 2017)

28
28
28
29
29
30
31
31
31
31
31
32
32
32
32
32
32
33
33
33
33
33
33
33
34
34
35
35
36
36
36
36
36
36
36
36
36


https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.6
https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.4
https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.2
https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.0
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.98
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.66
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.64
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.62
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.60
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.58
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56.5
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56.4
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56.3
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56.2
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56.1
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.54
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.52.1
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.52.1
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.52
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.50
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.48
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.46
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.44
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.42
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.40
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.38
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.36
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.34
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.32
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.30
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.24
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.22
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.18
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.16
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.14
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.12

ATRENDS EARTH— S SN EESESESESESEEEE E SESSESEEN EEEEEEEEEEN EEEEEEEEEEN,
EEEEEEEEEEEEEEE SEESEEEEEEEEE SESEEEEEEEEE sEEEEEEEE GNU, sememmm
20 EEE EEEENE EEEEEEN,

EEEEEEEEEN ATRENDS.EARTHEEEEEENE SN SEEN SESSSEEEEEEN EEEEEN —EEEN
EEEEEE QG|S, sEEEEEEEEEEEEN EESEEN EEEEEEEEEEN, EEEEEE N ENEEN
EEEEEN ENEEEEEEEEE N SEEEEEEEEEEN SEEEEEEN EEEE EEN EEN EEEEEEEE
EEEEEEEEEN SEEEEEEEEE SN SEN SEEEEEEEE EEEE BN EEEEEN
EEEEEEEEEEEENEE EEN EEEEEEEEE N EEEEEEEEEEE GitHub trends.earth.

EEEEEE ATRENDS.EARTHEEE QGISESEESESESEESESEEEESEN SEEEN SEESSENEN ENEEENEEN
Em Python, sEEEEEEEEES SESEEEENNESEN SEEEEEEEN EmmmmmnmnE B Google Earth
Engine (gee). nm N EEEEEEE EEEEEEEEE R SEEEEEEN QccNNNNNEEEEEEENEEEN
Emmmmnmmmnn GitHub.

- mmmEEE «trends.earth-algorithms» EEEEEEEE ENE EEN SENEEEEEEN EENEEEE N
EEEEEEEN EEENEE EEN SEEEEEN N EEEEE EEEEEN EEEEE EEEEEEE,
EEEEEEEEEEEEEE SESEEEEEEN EEEEEEEEEE NDV) sEEEEEEEEEEEER
EEEEEEEEEN N SEEEEN EEEEN EEN SEEN SEEEN EENEEEN SEEEEEEE N
eemmmmEEnnE «landdegradation
<https://github.com/Conservationinternational/trends.earth-algorithms>» mm GitHub.

- mmmmmn frends.earth-schemaS EEEEEEEE BN EEN EENEEEEEEEN EEEEEEN,
EEEEEEEEEEEEE EEN EENEN/ENEEEE EEEEEN EE frends.earth, suEEEmEm
EEEEEEEEN EESEEEE SEEEESEEEEEEEEEN SESEEEEEEN EEEEEEN,
EEEEEEEEEEEEEEEE EEEEEEE SEN SEEEEEEEE EEE N SEEEEEEEEE EEEE
EEEE EEEEEESEEEEEN N ENEEEE SEEEEEEEN EEEEEEN,

EEEN EEEEEEEEN EEEEN SEEENEEEEN EENEEEEEEE N EEN EEN EEEEEE EEERE
EmmmEE ® Trends.Earth, s e EEES SEN SEEEN SEEESEEEEEEEN SEEESEEEEEN EEENEEEN,
EEEEEEN EEN EEEEEEEEN EEN EEEEEEEE N EEEEEEEN EEE-EEEEE N EEEEEEE.

EEEEEEEEEEE enEm mnmmmnnm QGIS

EEEEEEEEEE EEEBE trends.earth

mmm Trends.Earth amm eum seEEEES snm m snm nnnnnnnn Google Eearth Engine,
EEEEEEE EEE EEEEEEEEEEEE EEEEEEEEEEE BN GiiHUbe sesEEEEEEEE
«trends.earth <https://github.com/Conservationinternational/trends.earth>» . aEEEEEEEEE EEEN
EEEEEEEEEEE N EEESEEEN EEEEE BN EENEE EEEEEEEEEE EEEEE EEEEEEEEE,
NN BN EEESEEEEEEEEN EEEEN EEEEEEEEE EEEEEEE EEEE.

EEENE EEN EEEEEN EEEEE EEEEEEEEEEE fends.earth, sEEEEEE EEEEEEEEE B
EEEEEENEN SEESEENEEEN ESENEEN SESEEEEEEE EEEEEEEEEEEE QGIS3, s smEEEEE
EEEEN EESEEEEEEN SEEEEEEEEE BN EENEN cKENEEEEEEEE) EEEEE «(QiS2» — NN
EEEEE EEEEEN EEEEEE SEEEEEN N EEE EEEEEEEEEEEE mmEEEE QGIS2 2.18+.
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Python

EEEEEN EEEEEEN EN Python. aEmEEs sessEEn snnnnnn snnnn QGIS, Python emmnnm
EEEEEEEEEEEN ENN SESEEEEEN EESESEEEEEN EESEEEEN (NEEEEEEENE EENEEEN,
EEEEEEEEN SNEEEN ENN SENSEEEEEEEEN N N . N) ENEE PythonEEEEEE §E EEEEEN
QGIS, NN EEEEE EEEEEEEEEEN EEEEEEEENE EEEEEE Python, sNEEEEE SN EEEEEEN
EEEEEEEEEE N SEEEEEEEEEN EEEEEEEEEEEN EEEESEEENEN SN EEEEEEEEEE
EEEEEEEN EENEN SESESEESEN SENEEN SEEEEEEEN EEEEEEEEEEE EEEEEEEER Python
— SN ENEEEEEEEEEN EEEEEEmEEEE Anaconda <https://www.anaconda.com>. mmm
EEEEEN ENN SEEEEEEENEEN EENEEEN EENEEEEEE Python 3. A EEEN EEEEEEEEN
Python 3.7 (NEEEEEEEEEEEE) EEEEE Anaconda, IS . SN EEEEEEEN
<https://www.anaconda.com/distribution/#download-section>.

EEEEEEEEEEER Python

HEEEEE EEEEEEEE N EEEEE trends.earth,--- EEEEEEEEEN EEEEE BN EEEEE
HEEEEEEEEEE EEE EEEEEEEEER Invoke,l EEEEEN EEN EEEEEN EEEEEEN EEEEEER
EEEEEEEEEEESN EEN SEEEEEEEEEE EEEESEEEEEEEE EEEEEEEEEE E NN EEE EEE
EEEEEE EESEEEEEEEN E EEEEE EEEEEEEEEE «dev» mmm Trends.Earth, smm smm mm
EEEEN EEEEEEEEEN EEEEEN N EEEEEEEEE EEEEEE N EEEEEEEE EEEEEEE EEEERE
EEEN frends.earth s EmEEEN;

pip install -r requirenments-dev.txt

Note

EEEE BN EEEEEEEEEEHE Anaconda, EE EEEESEN EEEEEEEE SEEEEEEEEEE
EENEEEEEEEN EEEEN Python 37, EEEEEN EEN EEEEEEEEN EEEEEEEEE BEEEEN
EEEEEER (l EEEEE BN EEEEER inVOke—llllll,IIIIIIIIIIIII HE IIIIIIII).
HEEEN BN EEEEEEEE EEEEEEE EEE — EEEENEEEEN KNENEEEEEEEN EEEEEN
AnaCOﬂda», EEEEEE EEEEEEEEEEE EE EEEE EEEEEEEE Anaconda.

PyQt
PyQt5 — EEE EEEEN EEEEEEEEEEE SESSEEEEEEEEN EEEEEEEEEEEE QGIS3. emmmnm

EEEEEEN EEEEEEEEEEEEEEEE EEEEEEEEE EEE Trends.Earth mmm QGIS3, mnnm
EEEEEEEEEE EEEEEEEEEE PyQtC. SEEEE EEEES SEEEEEEEEN EE DD, SEEEEEEEN;

pip install PyQ5

Note

PyQt4 — EEE EEEEE EEEEEEEEEEE SESEEEEEEEEN EEEEEEEEEEEE QGIS2.
EEEEEE EEEEEN EEN EEEEE EEEEEE BN WiNndOwS— SN EEEEENE EEEEEEN,
EEEEEEEEEEEEEN EEEEEEEEEEE EEEEEE 5E UCIrvine. ammmm emmmnnE PyQt4,
EEEEEEEN SESSSEEESN SESEE S ENSS SESEEESN EEEEEEEN EEEEEEEEEE
EEEE ENN ENEE EEEEEE Python, EEEEEEE S5 EEEEEEEEESES EEEEEEEE EEEE BN
EEEEEEEEEEE Python 2.7, N EEEEEE EEEEEE «CP27>H ENEEEEEE ENEEN EEEE BN


https://www.anaconda.com
https://www.anaconda.com/distribution/#download-section
https://docs.anaconda.com/anaconda/user-guide/getting-started/#write-a-python-program-using-anaconda-prompt-or-terminal
https://www.lfd.uci.edu/~gohlke/pythonlibs/#pyqt4

EEEEEEEEEEE Python 3.7, aNEEEEEN EEEEEE B «CP37»>»H ENEEEEEN ENEEN,
EmmmEEEE «amd64» mmm python 64-bit m «win32» mmm python 32-bit.

EEEEE EEEEEEEENEE SN SESEEEEEEEN ENEN SENEEE EEEEEEEEEEE <Pp»,
EEEEN EEEESESESEEN SN SEESEEEEN EEE EEEEEE 64-bitmmm Python 3.7 mm
EEEEEENEN:

pip install PyQ4-4.11.4-cp37-cp37m wi n_and64. whi

EEEEEEEE EEEEEEEEEEEEEN, B Trend.Earth e EEES SEEEEE, EEEEEEE
EEEEEEEENEEEN EENEENEN SEEEEN (NEEEEEEE, (065), S NN EEEEEEEEEEEENEN
EEEEEN EEEEN SN EEEEEN ENSSSEN SEEEEESSEEEEN EEEEEE EEEEEE
(memmmEEn, 0.66), I EEEEEEEENE ENEEEN EENSESSEESEEEEEEN EEEEEE EEEEEEE
EEEEEEN SN SEEEEEEEEEE EEEEN EEEEEEEEEEE QGIS, s EEEEEE EEEEEEE
EEEEEEEEEEEN SEEEEEN SN SESEEEE SN SEEES SESEEEEEEEEEEEE EENEEEE,
EEEEEEEEEEEEEEE SN SESEEEES SEEEN EESSSEEEEEEN EEEEEEENE
EEssssEmEEEEE Trend.Earth as ESEEES SESEEEEEEN SESSN EEEEEEN NN EN
EEEEEEEEEN EEEEEEN,

EEENE SN SEEEESESE SESEENE SEEEEEEEN N EEN H SEEEEEN EENEEEEEE EEEEEE
EEEEEEN (NEEN EESSSSS SEEEESESESESESEEN EEEEES SEEEEE) SEEEEN EEN —EEE
EEEEEEEE EENEEN EEENEEE SN SEEEEEEEEN SN SEE SEEENEEENEEEEEEEE
EEEEEEEEE EEEEN EEN EESEEEEN EEEN SN SEEEEEE EEEEEE 0GOEEEEEEN EEE
EEEEEEEEEEN EEEEEEEN EEEEEE AN OG/, S EEEENE BN SN SEEEEEN EEEEEEN
EEEN EENEEEEESE N SEEN EENN SENSEEEEEE EESEN NSNS SESENEEEEEE EEEEEE
(MEEEN EEE S SEEEEN ENNEEEE SEEEEEN GEE), aESSEEEN EEEN NVOKe-EmEEEN,
EEEEEEN SEEEEEENE E SEEEEEEEEN SESEEEN EESEEE SEEEEEEN EENN EEEEEE BN
0.67, s EEEEEEEEN:

i nvoke set-version -v 0.67

AN EEEEEEEN EEEEEEEEE N EEN EEEEEEEN EEE EEEEEEEEEER
EEEESEEESEEESEEEE EN EEEEN EEEEEEEEE N EEN EEN EEEEEE EEEEE EEEE
EEEEEEEN EEEEEEEN N EEE SN EEEEEEEEN EEEEEEEN EEEEE EEEN EEEEEE.
EEEEEN EEEEEN EEESEE EEEEEEEEEEEEE ESEEEEEEEE EEEEEE EEE EEEERE
EEEEEEE B EEEEEEEEEER QG|S (III HEEN EEEEN EEEEEEEEEN EEEEEER
IIIIIIIIIIII),IIIII EEEEEEEEEN EEN EEEEEEN EEENEEEEN EEEN BN EEEEERE
EEEEENR,

EEEEN EEEEEEEESEEEEN EEEEE SEEEEEEEEE EEEEEEE SN EEEEEE N EEEEERE
EEEEEN QG|S,III EEEEEEEEEEN EEEEEEEEEE EEN EEEEEEEE EEEBN
inVOke—llllll,lllllll EEEEEEEN B EESE SEEEEEEEE EEEEEE EEN,
EEEEEEEEESESES EEEEEEEEE EEEEEEEN EEE ESENEEEEEE EEN BN EEEEEEEERE
EEEESEEN EEEEE EEEESEEEEEEEEN EEEEEEE EEN EEEEE EEEN EEEEEEEEE QG|S
EEEEE EEN SEEEEEEEN EEEEEEEEE:



i nvoke pl ugi n-setup

EEEEEEEEEEN EEEN EEEEEE EEEEEEN EEEE EEEEEEEEN EEEEE BN EEEEE
EEEEEEEEEN EEEBE trends.earth,lll EEEE E EEEEEEEEEEE EEN EEEEEEEN EEEBE
EEEEEEN EEEEN-EEEN EEEEEEEEE EN EEEEEEEEN KENEEEN-EEEEEEEEE)>EEEERN
EEEEEEEEEEEN EEEEN EEEEEEEEEEEE EEEEE NN EEEEN EEEEEEEEEE EEEER
EEEEEE H EEEN EEEEEEEE EEEEEE «<-B» (IIIII)I EEEEEEEEEEN EEEEN EEEEEEE.

EEEEN EEEEEEN KEEEEEEN-EEEEEEEEE)> SN EEEEEN N EEEEEEEEN EEEEEEEB®E
EEEEE EEEEEEER QG|S HEE EEEES EEEEEEEEEN EESEE EEEEEEE EEN EEEEEEEEER

i nvoke plugin-install

HEEEEN EEEEEEN EEEEEEEEEEE EEEE EEEEEEE EEE EEEEEEEEEER Illlll)
EEEEEEEEEEEER QG'S,III 2)IIIIIIIIIIII EEEEEEEENEEEEN EEEEEEN EEEEER
EEEEEEEEEEEEE EEEEEE Trends.Earth s e EEEEEEE EEEEEEEEEEN EENEEEEEN
EEEN EEEEEEEENE.

AN EEEEEEEEN KEEEEEN-EEEEEEEEE)> EEEEEEEEE EEEEEE EEEER
EEEEEEEEESESN EEEEEE SN EEEEN EEEEEEEEEE NN NN EEEEEN EEEEEEE EEEEERN
(IIIIIIIIIIIIIIII EEEEEEE RN I.I.),IIIIIII EEEN EEEEEN EEE EEEEEEE.
EEEEN EEEEEE EEN EEEEEEN EEEEEEENE EEEEEE «<-C» (IIIII)I EEEEEEEEEER
EEEN EEEEEEN EEEEEEEEN EEN EEEEEEEEEEEN EEEEEER QG|S,IIIII EEEEEEN
EEEESEEESE EENEEE SEEEEEEEE EEEEEEE EEEEEEEEE EEEEEE «<-E»

Note

EE EEEEEEESES EEEEEN - SEEEEEEEEN SESSSEEEEEEEN EEN BN EEEEER
EEEEEEEEEE EESEEE ENEN EEEEEEEEEEEEE B QGIS3. aEEEE EEEEEEEEER
EEEEEE EEE EEEEEEEEEEEEE B QGIS3, s EEEEEEN EEEEEE V2> ENEEEEN
«*ENEEEN -EESEEEEEE) SEEEEEN SN SESEEE EESSS EEEE, N SEEEE N BN EEEE
EEEEEEEEE SEEEEEEEEEEEEE BN QGIS3— SNEN EEEEEE NN SEEEEEEEEE
EEEEEEEEEE EEE QGIS2 e sun snnnnEnnnnn nm QGIS3.

AN EEEENEEEEEEN EEEEEE EEEEER geoBoundaries EEEEEEEN EEEEEEEEEEER
EEEEEN EESEEESESEN D EESEEE SEEEEEE EESEEEEEN EEEEEEEEE EEEEEEER:

i nvoke downl oad- boundari es- cache

EEEEEN EEEEEEEEN EEEEEEEEEEEEEE EEEEE AP| Trends.Earth. s m seEEEEEEE
EEEEENEN ENNEEN SEEEEEEN EEEE nvokeyam ' m EEEEEEEE EENEEEEN
EEEEEEEEEENE EN EEEEEEEEEE EEEEEEER:

trends_earth_api:

user: "you@xanpl e. cont
password: "your-password"

EN EEEEN SEEEEN SEEEEEE SEEEEEN EEEEEE N SEEEEEE SEEEEEEEEE EEEEE
TRENDS_EARTH_API_USER m TRENDS_EARTH_API_PASSWORD s s SN EEEEEEEN
EEEEEN,


https://plugins.qgis.org/plugins/plugin_reloader/

EEEEEEEEEN EEEEE //[PEEEEEER

EEEN EEEEEEEEN NVOKe-EEEEN EEEEEEN SEEEEENEE SEEEEEEEE EEEE 7P EEnm
EEEN EENEN ENSEEEEEN EEEEEE N EEEEEEEEEEE QGISEEE EEEEEEEEEN
EEEEEEEEEEEEEEN SEEEEEN SEEEEEN N SENEEEN EEEEE SEEEEEEEEEEEER
EEEEEE N EEN EEN SEEEEEEEEEE N EEEN 7P, SEEEEEN EEEEE EEEEEEEEEN,
EEEEEEEEEEEEN EEEEEEEEN EEEEEEEEE B mEEEE readme <https:/github.com/Conserva
tionInternational/trends.earth#installing-latest-packaged-development-version>" , EEEEEEEEN;

i nvoke zipfile-build

EEE SEEEEEN SEEEEEN SEEEE SN EEEEEN CESEEEEEEE> N SEEEEEEE SEEEEEEN
EEEEE mmEnm frends.earth, s @ EEEN EEEEE SN EEEEEEE EEEE < LDMP.Zip». anmm
EEEEEN EEEEN SEEEEEEE N EEEEEEN EEEEEEE EEEEN EESEEEEEEEEE EEE EEE
EEEEEE EEEEEEEEE Trends.Earth. amm SEEES SEEN SENEEEN EEEN ENEN
EEEEEEEEEEEEN EEEEEEEEEE N EEE-EN SEEEEN SEEEEEN SEEEEEEEN EEEEEN
EEE EEN SEEEEN EEEEEEEEEE N EEEEEEEN EEEEEEEEEE SEEEEN EEEEEEE.

EEEEEEEEE EEEEE //PEESEEEEEEEEEEEENE EEEEEE

Em emmmmmnnE Trends.Earthm GitHuUb e e s seEEEE En Z|P-ESEE EEEEEEN SEEEEEEEN
EEEEEEEEEENEEE NN SEEEEEEEEN SEEEEEEEEEENEEN ENEEENEEN EEEEEE N
EEEEEEEEEEEEEEN EEEEEE Trends.Earth. aemEs seeEEEn Z|P-aaEE D SEEEEEEEEN
EEN EN EEEN EEEEEEEN (Z/[P-EEES SEEEEEEE N S3), SEEEEEEEN SEEEEEEEE
EEEEEEN;

i nvoke zipfil e-depl oy

EEN EEEEEEN EEEEEEEEEEEN EEEEEE N EEEEEEEEE EEE BN
https://s3.amazonaws.com/trends.earth/sharing/LDMP.zip.

Note

EEEEEEEEEEN EEEE EEEEEEE BN EEEEEEEEEN EEEE N EEE BEEN EEEEEE,
EEEEEN EENEE EEEEEEN N EEEEE «trends.earth» mm S3.

EEEEEEEEEEE EEEE EEEEEEEEE Earth Engine

EEE EEEEEEE smmmmmmmnm Google Earth Engine (GEE), smmmmmmmmmmm Trends.Earth,
EEEEEEEEEENE N EEEEE Jee»> ENN ENENENE ENEEEE frends.earth. ammEm mmm
EEEEEEE EEEN SEEEEEEE EESEEEEEEEEEE EEEEEEE frends.earth QGIS, sum eEEEEE
EEEN ENEEEEEE N EEEEEE gpifrends.earth, i EEEEEEEEEEE S EEEEEEEEEEEE
EEEEEEEEN SEEEEEEEENE SEEEEEN EESEEN SENEEEEEN SEEEEEEEEEEEE
EEEEEEE EEEEEEEEEEEE FarthEngine amm sEEEEEEEEEEEE EEEEN
EEEEEEEEEEEEEEE EEN SEESN SEEEEEEEEEEEEN SEEEEEEEEEEEEEEE EEEEEEE
EEEEEE 58 GEE. SN S EEEEEEE SN SEESESEEESEEEEEE N SENEEEEN EEEEEEE
GEE, suEEEEE EENEE EEEEEEEEEEEEEE B Trends.Earth.


https://github.com/ConservationInternational/trends.earth#installing-latest-packaged-development-version
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trends.earth-CLI

EEN EENEEE N EEEEEEEE gpitrends.carth ammmmmmmm mmmmm Python trends.earth-CLI.
EEEN EEEEE EEEEEEEEE BN GitHubm smsssmmmmmn trends.earth-CLI
<https://github.com/Conservationinternational/trends.earth-CLI>.

EEEEEN EEN — EEEEEEEEEEN EEEN EEEEEEEEEEEN NN EEEE EEEEEEEENR ER
EEEEEEEEESN EENEEEEEEEN SEEEEEEEEEEE N NN NN EEEEE EEEN EEEEEEEEE EEE
trends.earth. EEEEEEEN EEEE N EEE SN EEEEEEEEEE EEEE EEEEEN Code,llllllllll
E EEE BN EEEEE EEE EEEEEEEEEEE «trends.earth
<https://github.com/Conservationinternational/trends.earth>» (um smm sesmmmm QGISH
EEEEEEEEE N EEN EEEEEEEE GEE), snm m nmmmmmmmmmn «frends.earth-CLI
<https://github.com/Conservationinternational/trends.earth-CLI>».

EEEEN EEEEEEEEN EEEEN EEEEEEE SEEEEEEEN EEEEEEEEEEEEE EEEE,
trends.earth-CLI S EEES SESEEEEESE S SESESEEN SESESEN, SESESESESSESEEEEEEN ENE
EEEEEEEEEE frends.ecarth EEE EEEEEEEEEEN, EEEEEN EEEN BN EEEEEEEEER
trends.earth-CL/ ® SN EEEE SEEEEN EEN EESSEE SEEEEESE EEEE N EEEEEEEER
«invoke.yaml» m sEEEEEN ENEEEEN EEEENEEEEE frends.earth, s m EEEE EEEEN
mmmmmnnnE Trends.Earth, smm seeeeennmnn nun frends.earth-CLI. ammm mmmm YAML
EEEEEN SEEEEEEEEE SEEEEEEN EEN EEN EEEEEEEE EEER (IIII EN EEEEEEEER
mmm m Windows s smmmn m smmmmnnnn «C:/Users/azvol/Code/trends.earth-CLI/tecli»):

gee:
tecli: "C/Users/azvol/Code/trends.earth-CLI/tecli"

EEEEE EN EEN BN EEEEN EEEEENEEEE EEEEN EEERN .yam|,llll EN EEEEEEEERN
EEEEEEE SN SN EEEEEEEEEEEEE EEEE.

mmmmEn frends.earth-CLI mum sEEEEE EEEEEEEEE dOCKe/ ENEEEEENE EEEN
EEEEEEEEEEN EEN SEEEEEEEE EEEEEE E \Windows, " EEEE EEEEEEEEEEN EEN
EEEEEEEEE EEEEEE E MacOS. aEEE BN EENEEEEEENEEE LjnUuX, SEEEEEEN
EEEEEEEEEEE BN SEEN SEEEEEES EEN EEEEEEEEEEEE LNUX, SEEEEEE BN
EEEEEEEEEEN,

EEEEEEEEE EEEEEEEEEEEE EEEEEEE Earth Engine

EEEEN EEEEEEEEE smmnnn frends.earth-CLI mum suuEn speeEmEEn snnn tecliym m
EEEEEEE SEEEEEN N ESEEEEEN SEEEEE EEEEEN GEEuEnE sEEEEEEEEEER
EEEEEEEE 8 GEE. oSS SN EEEEEEE EEEEEEN EEEEEE sEEnEE GEE mmnm tecl,
EEEEEEN SEEEEEES EEEN SN SESSN SEEEEEN SESEEN EEEEEE E EEEEEEE JSON
(mm google cloud console), INEEE EEEEEEEEEEN B basc64. ENEEEEN ENEE
EENEEEEEEEEEEN N Dase6/ mEEE B teClim EEEEEEN EENEEEEEEN ENNEEEN

invoke tecli-config set EE_SERVI CE_ACCOUNT_JSON key

EEE GEEEN» — EEEE SEEEEEN SEEEEN EEEEES EEEEEEEEEEEEEE B Dase64, m
emmmmEEnE JSON.

EEN EENEEEEEEEEEEN EEEN, SESEENESEEEEN SENEEN ENN EEEEEEE ® GEEmm
JavaScriptm Python, s EEE EEEE EEEEEEN EESEEEEN SEESESNEEN EESEEEEEEEEN
EEEEEEE ENN EENEEEEEEEEEN ENE NN EEEEEEE gpitrends.earth. amEEE mmm

EEEEEEN EESEEEEEEEN SEEEEN EEEEEE (UN. EEEEEEEN EEEEN EESEEEEEEEEN


https://github.com/ConservationInternational/trends.earth-CLI
https://github.com/ConservationInternational/trends.earth
https://github.com/ConservationInternational/trends.earth-CLI
http://www.docker.com
https://docs.docker.com/docker-for-windows/install/
https://docs.docker.com/docker-for-windows/install/
https://docs.docker.com/docker-for-mac/install/
https://docs.docker.com/docker-for-mac/install/
https://docs.docker.com/install
https://docs.docker.com/install

EmmmEnE «land cover», ENEEEEEEE E EEEEENEEN EEEEEEE EEEE Trends.Earthm m
EEEEEEEEN EEEEEN EEEEEEEEN

invoke tecli-run | and_cover

EEEEN EEEEEEEEEEEN mmmnn trends.earth-CL/ mmm sEEEEEEE B ESEEEEEEEEN
EEEEEEEEN SEEEEEEEEN EENEEEE SENNEEEEEEN EENEEEEEE EEEEEE «land_cover».
EEEE N EEEEEEN EESN SENEEEEEEEEEEE SEEEEN ENN EEEEN EEEEE ENE
EEEEEEEESEN SEEEEEEEEE ENEEN EEEEEE EEEEEE EEEEEEER B apitrends.earth
EEEEEEEEE EEE jnvoke tecli-run EEEEE EEEEEEEEE EEEEEEN EEE EEEEEN.

EEE EEEEEEEEEEEEE nvoke tecli-run EEEEE EEEEEEEEN EEEEEE N EEEEEENR;

Invalid JWI: Token nust be a short-lived token (60 minutes) and in a
reasonabl e ti mefrane. Check your iat and exp values and use a clock with
skew to account for clock differences between systens.

EEEEEEEEEEEEE snnmmnnm GEE mm api.trends.earth

EEEEN EEEEEEEEN SEEEEEEEEEEE SEEEEEN GEE, anEE SN SEEEEE EEEEN BN
EEN ENEEEEEN EEEEE EEEEEE QGIS(s sussEn sEEEEmmEmEEEE Trends.Earth),
EEEEN EENEEENEEN EEE BN EEEEEEE gpitrends.earth. aNEEEE EEE R EEEEEEEE —
EEEN NN ENEEEN gpitrends.earth. s mm EEEEN EEEENEEEN:

invoke tecli-login

EN EEEEEN SEEEEE EEN SEEEEEEEEEEE N EEEEEN EEE NN BN EEE
EEEEEEEEEEEN N SEEEEN SENEEEE SN SEEESEEEEEN SEN SEEEE BN EENEEE
Trends.Earthmm spmmmmm QGIS. s EEE SN SN EEEEEEEEN EENEEEEEEEEEEEN, BN
EEEEEEN EEEEN, SN SENSEEEEEN SEEEEEE SN SESES SEEEEEEN ENN EEEEEEEER
EENNEEE EEEEEEEN EEEEEEE «and_cover», Em EEEEEN EEEEEEEEN:

i nvoke tecli-publish -s [and_cover

EEEN EEEN SEEESN SEN SEEEEEEENEE SN SEEEEEN, SN SEEEEN SEEEEN EEEEEEE,
EEEEEN SN SN SEESEEEENEN EENEEEEEEEEN SEEEEE EEEEEN EEEEE
EEEEEEEEEEN SN SESEEEEN SEEEEEEE N SEEEN SEEEEEEEEEEEEEEE
EEEEEEEN EEN SEN SEN SESEEEN SESEEEEEEEE N SEEEEEEN SEEEEEN N EEEEE
EEEEEN SEEEN SEEEEN SN SEEN SEESEEEEEEEN SEEEEN NN EEEEE
EEEEEEEEEEEN S EEEEE SEEEEEEEEEN SEEEEEEE N S EEEEEEE EEEEEEEEEE
(NEEEEEEE EEEEEN)

EEEEN EEEENEEEES EEENEEEE BN EEEEEEE BN EEEEEN EEEEEEEEEEEE EEEEER
tecli-inffONE N EEEEEEEN SEEEEEN SEESEEES EEEEN SESEEN EESEEEEN BN BN
EEEEEEEEN — EEEN EEEEEEEEE R EENEEEEEEN EEEEEEN EEEEE EEEEER
EEEEEEEER IIIII).III EEEEEEEN EEEEEEE EENEEEEEEEEEEEEE EEEEEER
EEEEEEEEN

i nvoke tecli-publish -s [and_cover

HEEEN BN EEEEEEN EEEEN EEENEN EEEEEEE N EEEEEE EEEEEEEEE EEN EEEEEER
GEENEEEEEEEEEEN (III EEEEEEEEESEN EEN EEEEEEEEE EEEEEE EEEEEER
IIIIIII),IIIIIIIII:



i nvoke tecli-publish

Trends.Earth s e eSS EES SEESEEESEEEEESS SESESSESSEEE EEEEN EEEEEEEEE
EEEEEEN EEN EEEEESEEN EEEEEEEE EEEEEEEEEEEEEN EEEEEE EEEEEEE.

H EEEEEEEEN EEEEE EESEEEEEEEEEEE EEEEEE EEEEN N KEENEEEER
EEEEEEEEEEEEEE/EEEEEEEEEEEEEE EEEEEEEEEN EN SN EENEEEEEEEEER
EEEEN EEEEEEEE N EEEEEE EEEEN EEEEEEEEN EEEN EEEEEEEEE BN EEEEEEEER
mmmmEm GeoPackage, inNEEEEE EEEEEEEEE B EEEEE data/error recode s EEEEEEEE
EEEEEEEEN EEEEEEN ESN SEEEEEN SESN EEEEEEEEN EEEEEE EEEEEEEEEEG
EEEEEEESE EEEEEEN BN EESEEEN EEE EESEEEE EEEEEEEEEEEN EEEEE EEE EEBE
EEEEE ([SOEEEEEEEEEEE § SESEEEEN SESEEENEE N SEEEN EEEEN EEN
EEEESEEEEEN EEN SEESEEEEEEEEEEEE EENEEEEEEEEEEE EEEEN N EEEEEER
EEEEEEEEEN EEN EEEEEEE SN SEEEEEEEN EEEEEEEEEE EEERN QG|S EEEEE EEEEER
EEESESEEEEE EEEN EENEEEEEN EEEEEE QG|S,I H EEEEEEEE EEEEEEEEERE
EEEEEEEN EEEEE EESEEEEEEEEEEEE EEEEEEEEEN EEEEEE EEEEEEEEEE EEEEE.

EEE ESEEEEEEEN EEEEN EEEN SEEEEEEEEN SESESEEEN SESEEEEENEEEEEEE EEEEE
EEEEEEEE E EEEEE data/error recode EEEEEEEE EEEEEEEEN EEEEEEE EEEE
EEEEEEN SEEEN SEEEEEEN SESEEEEEEEN SENEEEEEEEEN EENEEEE N EENEEEEEEE
EN EEEEEEEEN EEEEEEE SEESEN SESSEESEEEEEN EEEEEEEEE N ENEE EEE
esemmmnnn m QGIS.

AN EEEEEEEEEEN EEEEEEEE N EEEEE EEEEEEEE EEEEEEEEEEEN EEEEEEEEER
EEEEEN QML.IIIIII EEEEEEEEN EEEEEEEE N EEEEEEEEE EEEEEEEER
EEEEEEEEEN EEEN EEEEEEEE EE EEEEEEENEEEEEEEN EEEEEN EEEEEEEEEEETR®E
EEEEEEN EEEEEEEEER.

inport QtQuick 2.0
inport QCharts 2.0

ChartView {
wi dth: 380
hei ght : 200
margins {top: O; bottom O; left: 0; right: 0}
backgroundCol or: "#eeeeec"
I egend. al i gnment: Q. Al'i gnBottom
antialiasing: true
Val ueAxi s {
id: val ueAxi sY
min:
max: 100
}

Bar Series {
id: nySeries
axi sY: val ueAxisY
axisX: BarCategoryAxis { categories: ["Productivity", "Land cover”, "Soil organic carbon"] }
BarSet { label: "Degraded”; color: "#9b2779"; values: [expression.evaluate("\"prod_deg\""), expression.evaluate("\"land_deg\""), expression.evaluate("\"soil_deg\"")] }
BarSet { label: "Inproved"; color: "#006500"; values: [expression.evaluate("\"prod_inp\""), expression.evaluate("\"land_inp\""), expression.evaluate("\"soil_inp\"")] }
)

BarSet { label: "Stable"; color: "#ffffe0"; values: [expression.evaluate("\"prod stab\""), expression.evaluate("\"land stab\""), expression.eval uate("\"soil _stab\"")] }

EEN EENEEEEEEN SESNEEEEE EEEN SENEEEEEEEEEN
EEEEEEE expression.evaluate(»'prod_deg"») , SN EEEEEEEEEN EENEEEENEN EENEEEE EEN
EEEEEEEEN SEN SEES — SEN EEEE. N SESSESEEES SEEEN EEEEEEE
EEEEEEEEEEEE/EEEEEEEEEEEEEN EEEE SES SEEEEEEEEE EESEEEEEEEEENEN,
EEEEEEEN SEEEEE N SENEEEEEN SEESEESEEEEE EEEEEEE EEN EEEEEEE
EEEEEEENEEN EENESN SEEEEEEEN NN SESEEEEE SESEEEN SEEEEEEEEEE,
EEEEEEEEEEN H SEEEEEEEEEN SEEEEEEEN SENEEEEEEEEEE EEEEEEE,
EEEEEEEN, H ENEEEN EEEEN SESN SESSEEEEEN SEESEENEEEEEEN EEEEE;



e prod de— EEEEEEEEEN EEEEEEEEEEEEER
e prod stab — EEEEEEEEEE EEENEEEEENEEEEN

® prOd_imp—llllllllll ESEEEEEEEEEEER

EEEEE NN EEEEEN SN EESESEEEEEEE ENSN SESEEEEEEEEE N SEEEEEEEER
emmmmnn (| and_* fieldsS)s s EEEEEEES SEEEEEEEEEEEE EEEEEEEE (SOi | _* fields).

EEEEEN EEEEEEEEEEN EEEEEEEEEEN EEEEEEN SEEEEEEEEENE N EEEEEEE
EEEEEEEEEEEEEEEN SEEEEEE SEEEEEEEE EEN SEEEEEE SEEEN EEEEE N EEEEE
charts.py s EEEEEEEN EEEEEESEN SEEEEEN SESEEEN SEEEEEEEEEEEEN EEN
EEEEEE E EEEEEEEN SEEEEEEEEE N SEEEEEEEEN EEEEEEEEN EEEEEEEN EEN
EEEEEEEN SESEEEEEN SEEEEEN SENEEEEEEEEEEE EEEEEEEEnnnnn (bbox)m
EEEEEEEEN EEEEEEEEEEEE SEEEEE EENEEEEEE EEEE EEEEEEEEEEEEN.
EEEEEEEEN EEEEEEEEEEEE SEEEEEEENE E SEEEEE D SEEEEEEEN BN D EEEEEEEE
EEEEE N EEEEEN EESESE EEEESEEEENEN EESEEEEEEE EEEEEEEN EEEEEER
EEEEEEEEEEEE EEEEEEEN N SEEEEENEEEN SEEEEEEEEE EEEEEEEEEEN.
EEEEEEEEN EESEEEN SEESENES EEEEEEE SN SEEEEEEN EEEEEEEE NUMPY, BN
EEEEE EEEEE EEEE EEN SENEEEEE EEEEEEEEN.

EEEEEEENEEN EEEEEN SEEEEN EEEEEEEE N EEEEEEE QGISQMD. mum smmmm QMD
EEEEN EEEN SEEEEES SNS SEESEEN SESESN SESEESEEEEEEE E EEEEE EEE
EEEEEN EEEEEN SEEEEN SESEEN SEEEEEEEEEEEEN EEEEEEEEEN EEEEEEEEEEE
mm mmmm Edit metadata m Trends.Earth dock.

EEEEN EEEEE EESEENN SESEEEENEEEEEE N 7/P aEEEEEEEEEEEEE B [SO XML
EEEEEEEEEEN E EEEEEEEEEEEEEN EEEEEEEEEEEEE XS|T. S EEEEEEEEEEEEEE
EEEEEEEEEEEEE EENEEEEEEEEE D EEEEEEEEEEEEE data\XxS| s EEEEE EEEEEEEEN
EEEEEEN,

EEEEEEN EEEEEEEEEN EEEEEEE EEN SEEEEEEEEEN E EEEEEEEEEEEEEN EEE
EEEEEEEEEEEEN EEEEN EESEEEEEEEEEEN EESEEEEEN EEEEEEE N EEEEEEEEEEER
EEEEEEN EEEEEEEEEN EEEEEE (gsProject @ (gsPrintLayout, EiNEEEENE NN EEEEEEEN
EEEEEEN-EEEEESEEEEEEEEEN EEEEEEN EEEEEEEEEEEN ggis process HNNE
EEEEEEN EEEEEN SEEEEEEEEEEEE EEEEEEN (N SEEEEEEE) SEEEEN SEEEEEEEEN
B qgis_process ENEEN,

l]. EEEEEEEEN EEEEENE Report TaskContext, EANEEEEEEENE NENENENENE Report Configuration
(Mm EEEEEEEES SEEEEEEEEN SEEEEE)N ESEEEEN job, SNEEEENEEEEEEE N
EEEEEE DatasetS. ENEE EEEEEN Report TaskContext ENEEEEEEEEENENE N ENNE
EEEEEEN JSON,S SEEES SESESEEEEEEN ESS SESE S SEEEEEEEEN E EEEEEE
Report ProcessHandl erTask (NN EEEEE EnEEmmmmn mm QgsTask).


https://docs.qgis.org/3.22/en/docs/user_manual/processing/standalone.html
https://qgis.org/pyqgis/master/core/QgsTask.html

EEEEEE ReportProcessHandlerTask EHEEEEEEEE SESSSSESS SEEEEEEEER

gqgis_process I ENEEEEEN EEEEEEN EEEEE sEEEEEN JSONEEE EEEEE B
EEEEEEEN EEEEEEEN irendsearth:reporttask. AN E EEEEEN EEEEEEN EEENEEEN
EEEEEEEEEEEENEN ENEN N EEEEEN Report TaskContext M ENEEENENEN NEE N
EEEEEE Report TaskProcessor, INEEEEEEEN NN ENSNNENEEN ENEEEEE N Emmmmn QGIS.
EEN EEEEEEEEEN EEEEEEEEN EEEEEEEE, EEEEEE Report TaskProcessor

EEEEEEEE EESEEN-EEEEEEN EEEEEEE A gorithnChartsManager, INEEEEN
EEEEEEEEN EEEEEEN EESEEEEEN EEEEEEEEEEEN EEEEEEEEE EEE
EEEEEEEEN EEEEEN EEEE SEN EEEEEEEEEN, EEEEEEEER

EEEEEEEEEEEEEEN EEEEEEEEE N ENEE EEEEEE PNG. (NeEEEEEE EEEEE
EEEEEEEE E EEEEEEEEEEEEN EEEEEEEN EESEEEEEEE EEEEEEEEEEER

EEEEEEEEN)

2 2

« process_agonthm)

El

Main QGIS Application

qgis_process

An

[algorithm| config_found]

*EEE EEEEEEEEEN EEEEEEEN EESEEEN BN SEEEEEEEEEN.

Note

LDMP.reports m LDMP.processing_provider.report.

EEEEEEEEEN SEEEEN SEEEEEEEEEEEN SEEEEEEEEEN SEEEEEEEEN EEEEEEEEE
E EEEEEEE EEEEE (NEN EEEEEE)EEEfepOrt_settings M EEEEEEEN EEEEEEEEEN
EEEEEN N SEEEEN SENEEN SEEEEEEEEEEEEN SESEEENEEEEE SNEEEEEEEN,
EEEEEEEEEEEEE N SEEEEEN SENEEEEEEN SENEEEEEE ENEEENE,

EEEEEN EENENEENEEN SNEEENEEENN NN nanedtuple ® mmmmmE L DMP.reports.expressions
N, EEEEEEEEEEEEN EEESNSEEEEENE N SEEEEESENENEE N EEEEEEN EEEEEEN

Report TaskProcessor.
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../_images/report_dev_process.png
https://github.com/ConservationInternational/trends.earth/tree/master/LDMP/reports
https://github.com/ConservationInternational/trends.earth/tree/master/LDMP/processing_provider/report.py
https://github.com/ConservationInternational/trends.earth/tree/master/LDMP/reports/expressions.py

EEEEEEEEN EENEEEEEE N EEEEE EEEEEN EEEEEEEEEE SN EEEEEEEEEE EEEEEEN,
EEEEEEN EEEEEEEEEEN EEEEEEEEEE N EEEEEE EEEEEEEEEE EEEEEE
EEEEEENEENEEEENENEE B EEEEEEE JobAttrVarinfo, EINEEEENE EEEEEEN SN EEEEEER
EEEEEEEEN;

EEEEEEEEEEEN SEEEEEEN SEEEEEN Job,
EEN EEN EENEEEEEEEEE N SEEEEEEN
EEEEEEEEEEEEN EEEEEEEE

. EEEEEEEEEENENEN job id. NN NENEN EEEEEE
job_attr EEEEEN (N

EEEEEEEEEEEN SEEEEEEN

EEEEEEEEEEEEE ENEEEEEEE N
EEEEEEEEE BN SEEEENEEEN EEEEEEEEN

EEEEEEN EEEEEEEN, results.uri.uri.

EEEEEEEE EEEEEEEEEE EEEEEE EEEEEE.
var_name . EEEEER LI
- EEEEEN EEEEEEEER lllllllte_jOb_.

HEEEEEEEN SN EEEEEEEEE EEEEEER
EEEEEEN EEEEEEEEEEEE BEEE VAr_name,
EEEEEEEEEEEEEEE EEEEEEEEEEE EEEN
EEEEEEEEEN EEEEEEE.

default_value EEEEEN EEEEEN

EEEEEE-EENEEEN EENEEEN EEEEN
EEEEEEEEEEEN EEN EEEEEEEEEEEEEE
EEEEEENEN SEEEEEEN SEEEEE N EEEEEN,
EEEEEEEEEEE E sEEEEEEEEEnm QGIS. EEEEEN-N
EEEEEEEN, Sir EEEEN EEEEEEEEEEEN EEN EEEEEN
EEEEEEEEEEEEEN EEEEEEEN ((ENEEEEE BN
UUDE SNEEEN EEEEE SN EEEEEN
EEEEEEEEEEEN EENEN EEEEEE-EEEEEEN.

fmt_func

EEEEEEEN EEEN EEEN EEEEEEEEEE EEN EEEEEEEE EEEEEEEEEEEE
te_job_result name, N EEEEE EENEEEEEEEEENEE job. resul ts. nane.

# LDWMP/ report s/ expressions. py
def _job_attr_var_mapping() -> typing.List[JobAttrVarlnfo]:
return [

JobAttrVarlnfo('results.nane', 'te_job_result_name', "', str),

EEEEEEEEEEEEN EEEEEEEEEE EN EEEEEEEEEN EEEEEEEEEEE EEEE EEEEEE.
EEEEEEEEEN EEEN EEEEEEEEEN EEEEEEEEEEEEEENE B EEEEEEE |ayerVarlnfo,
EEEEEEEEEN EEEN EEEEEEEE

11



var nam | EEEEEEES SESESESEEN SEEEEN SENEEN EEEEEE EEEEE
e EEEEEEEEE EEEEEEE te_current_layer . u

EEEEEEEE SN EEEEEEEEN EENENEN EEEEEEN
default EEEEE | EEER
— | EEEEEEEEEEEE EEE VAl Name, INEEEEEEEEEEEEN

value u L]
EEEEEEEEEEE EEN SENEEEEEEN EENEEEEN,
EEEEEN EEEEEEN EEESEEEN ENEEN ENENEEEEEEEN
EEE EEEEEEEEEN §/ENN EEEEENEEEEEEEN
smsmmmnm mm QgsRasterLayer objectm smmmmm, EEEEN

fmt func | EEEEEEEEEEE E EEEEEEEEEEE QG|S. s EEEE EN EEEE | E-EEN EmE
EEEEEN ENEEEEEEEEEN EENEN-EENENEEE, EEEN
EEEEEEEN |anbda layer: layer.nang() ENEEEEEEEN EEN
EEEE,

EEEEEEEE ENEN ENSS SESEEEEEEN SN SEEESEEN SENEEEEEEEEE
te_current_layer height, s mEEES S ESEEEEEEEEEES SEEEEN ENEN EEEEEN.

# LDMP/ reports/expressions. py
def _current_job_layer_var_mapping() -> typing.List[LayerVarlnfo]:
return [

Layer Var | nf o(
"te_current_I| ayer_hei ght'

| anbda | ayer: |ayer. height ()

Note

l. S EEEEEE EEEEN EEEEE EEEEENEEN EEEEEEEEENEN BN BaseChart H ENEENEN
LDMP.reports.charts . ammEEEEEEE EEEEENEN export HEEN EEENEEEEEEN ENEE N
EEEEEEN EEEEEEEE, N EEEEEEEEEEEEEN EEEEEEEEEE PythonPlotly, sEEEEE®R
EEEEEEEEEEEE N EEEEEEE QGIS. e eEEEEE N EEEEEEN cxport ENEEEEEN
EEEENEN save inage EE N ENENENEN Figre ENEENEN Plotly s sessssnn sennn
EEEEEEEEEEE EEEEEEEEN EEEEE SN EEEEEEEE EEEEEEEEEEEEER
EEEEEEN QtQregeWiter. HNM EEEEEN EEESEN SESEEEEN SESEEEEN BN ENEEEEEEN
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https://qgis.org/pyqgis/master/core/QgsRasterLayer.html
https://github.com/ConservationInternational/trends.earth/tree/master/LDMP/reports/charts.py

# LDWP/reports/charts. py
Cl ass MyCust ontChart (BaseChart):

def export(self) -> typing. Tupl e[bool, list]:
status = True
nessages = []

# Create chart Figure using Plotly and set properties
fig = go.Figure(...)

# Add warning or error nessages
nessages. append(' Col our |ist not supported.')

# Set image path in dataset's reports fol der
ing_path = f'{sel f.root_output_dir}/chart-NDVI.png'

# Save i nmage and append its path
sel f.save_i mage(fig, inmg_path)
sel f. _pat hs. append(i ng_pat h)

return status, nessages

EEN EEEEN SEEENEEN EENEEEN ENENEEENEEENE B EEEEEE UniqueVal uesPi eChart.

EEEEEEN EEEEN EESEEEEEEEEEN EEEEEEEEN EEEEEEEEEEN EN

BaseAl gorithnChartsConfiguration ® ENEEEEEEN EEENENEEN j3dd charts. HENEN EENEEN
EEEEEEEEEEEN EEEEEEEE E EEEEEEEN EEEEEEEEEN EEEEN EEEEEEEEEN
EEEEN SESSEEEEENEEN ENN SENNEEEN EENEEEEEEN EEEEEEE | ayer_band_infos
EENEEEEN EEENEEEN EEEEEEEN [gyerBandinfo, ENEEEEEEEN SESEEEEEEE N
EEENE E EEEEN EEEEEEEEEEN EEN SEESEEEEEEEEN EEEEEEEN EEN EEEER
EEEEEEN EEEEEEN EEEEEEEEEE N EEEEEE | andCover ChartsConfi gurati on.

EEEEEEN EEEEEEEEN EEEEEEER (III)IIIIIIIIIIIIIIII EEEEEN
EENEENNEEENEN EENNEENEEENE N EEEENE AgorithnChartsManager, HEHE EEEEEEEN
EEENR;

# LDWP/ reports/charts. py
Cl ass Al gorithnChart sManager:
def _set_default_chart_config_types(self):

sel f.add_al g_chart_config('!and-cover', LandCover ChartsConfiguration)
sel f.add_al g_chart _config(' productivity', MyCustonliandProductivityChartsConfiguration)

EEEENE AlgorithnChartsManager, EINEEEENEEENEEENENENE B EEEEENE Report TaskProcessor,
EEEEEEN EEEEN EEEEEN EEEEEEEEEEEN EEEEEEEEE EEER
EEEEEEEEEEEEEEEN EEEEEEEEN EEEEEE NN EEEEE EEEEEEEEEEEER
EEEEEEN,

EEEEEEEEEEEE Jrends.Earth e EEEEEEEEEE B EEEEEEEEEEEEEE Sphiny,
EENEEEEEEEEE N EEEEEEE reStructuredText. EEEE SN EEEEEEEEE N SNNNN-EN BN
EEEN EEEEEEEEEEEN SESSEEEEEEEN N BN SENEEEEEEEEEN SEEEN EEEEEE NN
EE EEEEEEEEEEEENE.
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http://www.sphinx-doc.org/en/master/
http://docutils.sourceforge.net/rst.html

EEEEEEEEEEEnE Trends.Earth aammemnn m emnmn «docs» folders EEEEEEEE EEEEEEEN
trends.earth. EEEEEE EEEN EEEEN SEEN SEESESEEEEN SEEEEEEE EEEEEE N EEEEN,
EEEEEEEEN EEEEEEEN

* build: ememssss semsensnnnnn build mmm trends.earth (@ smemmmm PDF m HTML).
EEN EEEEEEENE SN SEESN SEESEEEEEN SEESEN EENEN EEEEEEEEEE
EEEEEm smmmnnm docs- build.

* 18N EEEEEEEN EEEEEEEN EEEEEEEEEEEN EN EEEEEE EEEEN EEN EEEEER
EEEEEN EEEEEEEEEEEEEN EEEEEEEEEEEEE N EEEEEEEEEEEEEE EEEEBER
HEEEEEN EESEEEESE N EEE SN EENEEN EEEN EEEEEE EEN EEEEEEEEER
EEEEEEEEEN EEENE EEEEE.

° resourceS. ENEEENENEN EEEEN EEEEEEN (N ENNEEEEN EEEEEEEEEEE ® PDF),
EEEEEEEEEEE N EEEEEEEEEEEN N EEEEEEEEN ENNEEN EEEN ENEEEN
EEEE EEEEE («"EN» EES SEESEEEEEEEN) NN SEN EEN ENEEEEEEEEE N
EEEEEEEEEEEN SEEES SN SEEESEEEEN EEEEEE EEEEEEE — EEE
EEEEEEEEEEEEN EEEEEEEEEEEEEN SEEEN EEEEN EEEE SEEEEEEEE N
«KEEEEEEE>NE SESEESEEEEEEEEN SEEEEN SEEEN EEESN EEEEEEEE
EEEEEEEEEEN SEEESEEEE N SENEEEEEEEEE EEEEEE,

e SOUCE ENNENENENE EENNEN ENNEEEEEE EEEE reStructuredText, IEEEEEEEEEEE
EEEEEEEEEEEN (NESEESEEEEN SEEES SN SEEESEEESE EEEEE N EEEEE,
EEEEEEE §H EEEEEEN SEESESEEEEEEE SEEEEEE EEEEEEEER)

EEEEEEEEEEER Python

EEN EENEEE N ENEN SENNSEEEEEEEEEN ENEENEE EEEEEEE Sphink, sphinx-intl m
sphinx-rtd-theme (mmmm smmmmmmE Trends.Earth), eSS EEEEEEEEE SN ENNEN
EEEEEEEEEN EEN SEEEEN SEEEEEEEEEE N SEEEN EEEEEEEEEE «dev> EEE
Trends.Earth, sm S EE , EEN SEEEE SEEN SEESESESESESESEN EEEEN SEEEEEEEEEN
EEEEEEEEE N ESENEEEEEE EEEEEE N EEEEN EEEEE frends.earthcode nmE EEEEE;

pip install -r requirenments-dev.txt

LaTeX

LlaTeX sEEEEEEEEEEN SEN SESEEEEEEEEN EEEEEE EEEEEEEEEEEE Trends.Earth m
mmmmmnnm PDF.

EEEEN EEEEEEEEEE § Windows, EEEEEEEE EEEN SESSSSEEEEN SN SENEEEEEN
LaTeX um sumEmEEEmEEE proTeXtus ENEEE Zp SENENEEEEN

= m m m m <http://ftp.math.purdue.edu/mirrors/ctan.org/systems/windows/protext/>" . @IS EEEEN
L[aTeX E N EEEEEN EEEEEEN (NEEESEEEEN SN) SESEEEN SNSSEEEE N SEEEEEEEE
EEEEN EEEEEEEEEEN EEEEEEN,

mmm MacOS, MacTeEX — EEEEEEE EEEEEEN EEEEN SEEN SEESEEEEEEE EEN
EEEEESESEEEN EEEE EEEEEEEEEN.

ELinUXEEEEEEEEN [gTeX EEEEEE EEEN SEEEEEE EEEEN  SEEEEEEEEEEE
EEEEEEEN EEEEEN EEEEEEEEEEEN SN SEEEEEEEE N SEEEEEEEN EEEEEEEEEEEN
EE EEEEEEEEE EEEEEEEEEEEE [ gTeX.
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https://www.tug.org/protext
http://www.tug.org/mactex/
http://www.tug.org/mactex/

Qt Linguist

QtLinguiStEmEEE EEEEEEEEN NN SESSEESEEEEN SNEES SN EEEEEE EEEE E GUI
EEE EEEEEEEN EEEEEEE release»> ENEEEE ENEN SEEEEEEE N SENEEEEE N EEE
EEEEEEN EENNEENENEN:

I rel ease

H EEEN EEEEEEEEN EEEN EESE SN SEEEEEEES, ESEEEEEEEEE EEEEEEEEEE Qt
Linguist. Em S ENEEEEES EEEN SESEEESE EEEEEEEEEEEE EuE QtlLinguist ammmm
EEmEEEEEE QtlLinguist INEEEEEEEN EEEEEEEN EEEEN SEESSEEEEE EEEEEEE
release " EEEEEEN EEN EENNEN ENNEEE EEEEEE Trends.Earth amm sm eEEEN,

EEEEN EEEEEEEEN EEEEEEEEEE SPhiNX AN SEEEES SEEEEN EEEEEEEEEEE
EEEEEEEEEEES EEESEEEEEN SESEEEEEEEEN EEEEE SEEEEEEEE N EEEEE
«docs\source». EEEEE EEEEEESEN EESEENEEEN E SN SEEEE SN EEEEEEEEEER
EEEEEEEEEEEE SENESEEEEEEN EESEEE SESEEEN SEEEEEEEEE EEEE EEE
EEEEEE EEEEEEEEEEEn Trends.Earth: HTML-S @S e S (NS SESESEEEEEEES SEN SNNEN)N
PDOF-EEEEE (NS SESEEESEN SN SESSSENEEN) SN SESEEEEEEEEE
EEEEEEEEEEEE Trends.Earth aaEEEEEEEEE EsEEEEE EEEEEE «docs-build». mm
EEEEEEEEN SN SESNSESE SESSEEEENEN EEEEEN EEEEEEEEEEEE EEE Trends.Earth, m
HTML = PDF, s SN SN SESESSSESSSESSESESS EESEEEN ESN SESSEN SEEEEE EEEEEEEER
EEEEN (NN SEEEEEEEEN SEEEE) NN SN SEEEEN SN NN EEEEEEEEEE
EEEEEEEEN EESEEE SESEEEEEEE N SESEEEEEEEEEN EEEEN SEESEEE SEEEEEEEEEEER
EEEEE -f (WEE «faS/AEEEEEY) SN SENEEEEN SENEEEEEEE EEEEEN
EEEEEEEEEEEE E EEEEEEE HTMLES SESEEEEEEES SESEEE N SEEEEE EEEEE
EEEEEEEEE EEEEEN SEEN SEEEEEEESEEEE E SESEEEEE EEEEEN SEEEEEEEEEEEER

i nvoke docs-build -f

EEEEEEEEEE SEEEEEN EESN SEEEEE SEEEEEEEN EEEEEE EEEE SN EEEEEEEEEE
mm mmmmmn «docs\buildihtmi\en», sm seEEEEEs HTML-SEEEES ESEEEEEEEEEEN,
EEEEEEEEE EEEE «ndex.htm» s sES-EEEEEEES EEESE SEEEEEN EEE EEN
EEEEEEEN.

EEN EEEEEEEEENEEN EEEEEN SEEEEEEEEEEE EEN EEEN EEEEEE E EEEEEEEE PDF
EHTML(EEEEES SN SEEEEEEESES SEEEN SEEEN SESEEN SNEEEEEEE EEEER),
EEEEEEEEN

i nvoke docs-build

EEEEN EEEEEEEEEN SEEEEEEEEEEEEN EEEEEEN BN SEEEEEN SENEEEEEEEEE BN
EEEEEEENEEN EEEEE B EEEEEEE HTML em smmmmm «docs\buildihtmi\en», s s eemmmmm
PDF mm mmmmmm «docs\build\html\en\pdfs».

EEEN BN EEEEEN EEEEEEEEEEEEEN EEEEEEEEEE EEERN (III EEEEEEEEEEER
IIIIIIII,IIIIIIII),II HEEEEEN EEEEEEEN SN EEEEN EEEN EEEEE EEE BEEEER,
EEEEN EEEEENENEEEEN EEEEEEEEN EEEEEN EEN EEEEE EEEEEN EEEEEEEE EEN
EEEESEEEEEENEEN EEEEEEEEEEEN EEEEEEN BN EEEEEEEEE EEEEEEEENR:

i nvoke docs-build -1 es

EEEEN EEEEN SEEENEEEEEEEEE BN EEEEN EEEEE EEEEEEEEEEEE EEEEEER
EEEENEEN EEN EEEEEEEEEEEN HTML-ESSESEES SEEEEEEEEEEN BN EEEEEEEEN
EEEEN EEEEEEENR:
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https://github.com/lelegard/qtlinguist-installers/releases

i nvoke docs-build -f -1 es

EEEEEEEN EEEEEN SESEEEEEEEEN ENN SEEES SEEEEEN SEEEEEEEEEEER
EEEEEEN EEEEEN SEEEEN SESEEEEEEEEN EEN SEN SNN SEEEN SEEEEEEEE
EEEEE EENEEN SN SEESEEEEEN SN SEEEEEEEEEN SEEEEEEEEEEN EEEEE EEE
EEEEEEN EEEEEEEEEEE EEEEE -C (Clean/mmmmmmmm):

i nvoke docs-build -c

E EEEEN EEEEEEE JoCcS-bUll EEEEEE EEES SEEEEEEEN SN SEEEEN EEEN EN
EEEEEEEEEN SESEEEEEEN SESSEEEEEEEEEN SN SEEEEEEEEE BN BN EEEEEN,
EEEEEE EEN SESEEEEEN EESSSEEEEEEN SN SEEEE EEEN EEEEERE
EEEEEEEEEENEEEE EEEEEN SESEEEEEEEEN SESEEEEN EEESSEEEEE EEEEEN EEE
EEEEEEEEN EEEEEN (NEEEEEEN, EN-SN SESEEEEEEEEEEE SEEEEN EEEEEEEEE N
EEEEEEEE EEEEEEEE) S SESEEEEEEN SEEEEEEEENEN EEEEEEEEEE
EEEEEEEEEEES EESEEEENEN SN SEEEEEN N SEEESEEEEN EEEEEN EEEEE EEN
EEEENEN NENENEEENEEEEN EEEEEE - (ignoreerrorS /AN EEEEEEEEEN ENENEEN)

i nvoke docs-build -

EEE EEEEEEENE EEEEEEEEE N EEEEN EEEEEEEEEEEN EEEEE EEEEEERN
EEEEEEEEN EENEEEEEEE EEEEEE B TJransifex, sEEEE SEE EEEENE EEEN EEEEEEEEEN,
EEN EEEENEEEEEE EEEEE E Transifexs sEEEEEEEEEE EEEEEEEEN;

i nvoke transl at e- push

Note

EEEEN EEEEEEN EEEEEEEEN EEEEEEEEEE EEEE SEEEEEEE EEEEE EEEEE BEEEEN
E EEEEEEE EmEEEE Trends.Earth Transifex.

EEEEN EEEEEEEESN SEEEEE EEEEEEEEEEEE EEEEEN EEEEEEEEEEE EEEEEEEERN
EEEEEE EEEEEEEE BN Transifex, s EaEE GG SEEEEEEE EEEN SEEEEEEEEEE EEN
EENEEN EEEEEEEEN

i nvoke transl at e-pul

EEN EENEEEENEEEN EEEESN SESEESEEEEEN SNS SEEEEN SNEEEEEEN (NN EEEEE
EEE N EEEEEEE PDF), sEEEE SEEESEEESEEEEE SN SEESESEEEEEEN EEEEEEEEE
EEEEEEE JdOCS-bUi | NN EEEEEEEEEEEEEN EEEEEEEEEN

i nvoke docs-build
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Note

EEE BN EEEEEE ENNE ENEEE EEEEE EEEEn -f (force/mmmm), EREEEEN
EEEEEEEEEEEEE ENESESE ENN SEEEEN SENESEEEN SESEEEEE BN ENE N
TransifeXx (NEEEEEEEEEEEEN) SESEESEEEES SSN SNSSN SNSEEE EENE EE
EEEEEEEEN EEEEEENE N EEN, NN BN SESEEEN NN SEN SEN SEEEE EEEEEEEEE
EEEEEEEEEN EEEEEEEE B Tfansifex, s SN SEEEEEEE § SEEEEN EEEEEN,
EEEEEEEEN EEEEEEESEEEEE ENSN SEEEEEESN EEEEEEEN ENN BN EEEE
EEEEEEEEEE § github.

EEEEE EEEEE EEEEE (S{, SEEEEEEEEENE N EEEEEEEEEEEN EEEEEN EEEEN
EEEEEEEEE N EEEEEN EEEEEEEEEE EEEEEEEEEEEE EEN EEEEN EEEEE EEE
EEEEEEEEE N EEEN EEESEEEEN EEEN EEEEEE EEEEEEE EEEEEEEEEE R N
EEEEEN EEEEEEEEN EEEEN SN SEEEEEEEEEEEE N EEEEEEE PDF-aemEEEE,
HEEEEEEN EEEEN EEEEEEEEE BN EEEEEEEEEE.

» docs\sourcelindex.;St EEEEEEEEEE EEEEN [SiH SEEEEN SEEES SEEEN EEEEE
EEE EEEN SEEEEEE N EEEN EEEEEEEEN,

o tX\CONfig: MEEEEEE ENEEN EEEEN (SIEEEES (N NSNS SN SNEEEEN EEE N
EEN EEEEEEEENEN SNEEE) SEEES SEEEEEEES SEENEEEEN SEEEEEEE BN
EN EEEEEEE N SENSEEENENEEN ENENENEEE

» docs\source\conf.py: S EE NN EEEEEN ENSEENEEEEENEEN PDF-EnES sEEEEEEN
EEEEE NN EENEEEN SEEEES ENN EEEEEEEE ® EmmEEE | atex_documents.
EEEEEN BN SEEEEE EEN SEEEEN SEN SEEEEEN SEEEEEEEE EEEEEEE EE
EEEEE EESEEEN EESEEEEEEN SENEEEEEEN EEEEEEEE N EEEE
EEEEEEEEN PDF-SSSEES SESSEN SENESEEN SN SESN SEEEN EEEEE
EEEEEEEE §E PDF-SSESEES SN SEEEE N SESEEN EESSSEEEEN BN EEEN,
EEEEEEEE NN EEE B EEEEEE | atex_docunents.

EEEEN EEEEN EEEEEEEEEEE EEN EEEEEE EEEEEEE (PDFI IIIIII),IIIIIII
EEEEEEEEEN EEESEEEEEEEEE EEEEEN EEEN EEEEEEEEE BN EEEEEE
«docs\resources\en». s E EEEEEEE EESEEN EEEEEEEEE EEEEEE EEEEEE
EEEEEEEEEEN EESEN EEEEEEEEEEE EEEEEEEEE N EEEEEEEEEEE EEEEEEEEER.
EEN EEESE SEEEN EEEEEEEN EESEN SN SEEEEEN EEEEE EEEEEEEEER GUI
EEEESEEEEEESSN SN ESESEEEN EEEEN EEEEEEEEN EEN EEEEN EEEEEEEN EEEEEEEER
EEEEN EEEEEEEEEEEE®N ((dOCS\I’eSOljrcesen»(l EEEEEENE BN EEEEEEEEER IIIII).
EEEEE EEEEEEEN EEEEN EEEEEEEEEEE N EEEEEEEEEEEN EEEEEEER®E
EEEEEEEEEN EEN EEEEEEEEEEE N EEEEE EEEEEEE EEEER (IIIIIIII,
EEEEEEEEEEEN EESEEEEEEEEN EEEEEEN EN EEEEEEEEN EEEEEE EEEEEEEEER
AN EEEEERN ((dOCS\I’eSOUYCGS\eS»).IIIIIIIIII EEEEEN EEEEEEEEEEN EEEEHN
EEEEEEEEEEESN EN EEEEEEEEEN EEEN EEEN EEEEEEN EEE EEEEEEE EEE
EEEEEEEEEESE N EEESEEEEN EESEEE EEE EEN SEEEEEEE EEEEEEEEEEEEERE
EEEEEN EESEN EEEEEEEEEEEE EEE.
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Note

EEEEEEENEEN EEN EEEN EEEEE, docs\source\static, INEEEEE EEEEEEEEENEEN EEE
EEEEEEEEEN SESEEEEN SEEEEEEN SN SEEEE SEEEEEEEEE EEEEEEEN,
EEEEEEEEN EEEEEEEEEEEE Trends.Earth. aumm sm EEEEE -EEEN EEEEEEEEN
EEEEEEEEEEEE SN SEEN SEEEEEEEEN N SEES SEEEN EEEEE SEEEEEEEEEERE
EEEEEEEEEES EENE SEEEEN SESSEEE SN SEEEESE SEEEEEEEEEEE EEE
EEEEEEEEEN SEEEN SEEEEEEN  SEEEEN SEEEEEE EEEEEN EEEEEEN
EEEEEEEEE B EEEEE docs\resources\en EE N EEE EEEEEEEEEEEN EEEEEEEEEEN, N
EEEEEEEEEEEEEEN EEEEN EEN SENEEEEEEEE EEEEE B docs\resources.

EEEEEEEN EEN EEEEEEE QGISE aEEEE EEEEN EEEEEEEEEEE fransifex. amEm mm
EEEEEN EEEEEEN EEEEEEE E SEEEEEEN EEEEEEE N EEEEEEEEEEEE (NN EEEEE
EEEN EEEEN EEEEEE)) SN SESEEEN SEEEEEEEN SEEEEN SN SEEEEEEEEEEEE N
EEEEN EEEEEEE EEEEN fransifex, IEN IEEEEEE NN BN EEEEEN
trends.earth@conservation.org.

EEEEEN EEEEE EEEEEE Trends.Earth aEEEEEEE @ SN SN S EEEEEENEN SNEEEEN
EEEEEN EEEEEEEN i-EEEEN EEEEEE SEEEEN EEEEEEE N SN SEEEEEEEEE EEN
Em GitHub,smm s m eEEEEEEEEEE EEEEEEEE QG|S. s U S EEEEEN ENNEEEEEEN
EEEEEEEEN SEEEEEN EEEEEN SEEESSN SESEESEEEEEEEN EENEEEEEEEN EEEE
EEEEN,

]. NS EEEEN EEEEEN EEEEEEEEN

EEEEEEE SEEEEEEEN EEEEEN EEEEEEEEE B EEEEE [ DMPmetadata.txt, s mmmmm
EEEEEENEE SESEEEEEEEE SN SEEEESEEEEE N SESEN EEEEES EEEEEEEE EEEEE
EEEEEE N EEEN SESNEEEN, H SEEES SEEEES EESSEEEEEENE EEEEN EEEEEEN,
EEEEEENEEEN EEEEEN N EENEEN EEEEEEEEE,

2. AEEEEEEEEEN EEEEN EEEEEN

EEEEEEEEN EEEEERN Set-VerSiOﬂ,lllll EEEEEEEN EEEEEN EEEEEEN BN EEEE EEEER
EEENR;

i nvoke set-version -v X.Y.Z -m

EEE XY — SN SEEEN SEEEN SEEEEN (GEEEEEEN, 2]120). aEEE -MESEEEEEEEEN,
EEN EEEEEN SESEES SEESN SEESNE SESEEEEEE N EEEEEEEEN EEEEEEE
(trends.earth-schemas m trends.earth-algorithms).

s mmmmmEE |DMP/metadata.txt aEmEs EeEEEEE
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http://www.transifex.com
https://www.transifex.com/conservation-international/trendsearth
mailto:trends.earth@conservation.org

s ENNEEEEEEEEN mmEE | DMP/_version.pys sEEEEEEEEEE EE (it
s ENNEEEN EEEEEE N nEEEEEEEEmEE (docs/source/conf.py)

s ENEEEEENEN EEEN eXperimental @ EEEEEEEEEEN SN SEEENEEN/EEEEEEEEEN
EEEEEEE EEEEES (NEEEEN “CEESEEEEEES EEEESN EEEEEEEN CEEEEEE
EEN EEEEEEEEEN)

Note

EEN EEEEEEEESEN EEEEEEE (N SEEEESES SEEEEEEE EEEEEE EEEEEEEN,6 2.1.18)
EEEEEN Sef-verSON EEEEEEE EEEEEE SN SEEEEEEEENES EENEN SEEEEEEEEEER
EEEEENE N EEEEES SEEN SEEEEEN SN SEEEEEEEEEEEN (N EEEEEEEEN
EEEEEEEN EEEEEE EEEEEEEN,2]1]0)sEN SEEEN ENNEEEEEEEEN EEEEE Master.

. AmEEEEEN EnuEnnn GEE (wuun smmnmmm) **

EEEE EN EEEEEN EEEEEEEEE B smEmEEE Google earth Engine (m EmEEE gee) aEE B
mmmmE trends.earth-schemas mmm trends.earth-algorithms, ssssEsEs e -gunm
EEEEEEEEEE EEEEEEE Set-version:

i nvoke set-version -v X.Y.Z -m-g

AN EEEEEEN EEEEEE EEEEEE NN EEEE EEEEEEEEEEEEEEEE EEEEEE EEEEEEER
GEE. s EEN EEEEEEEEESEN EEEEEEEN EEEE EEEEEEN EEE EEEEEEEEEN
EEEEEEEEEEEN EEEEE EEEEEEN GEESNSESESESESEEEE EEEEEEEEEE EEEEEN:

# In trends. earth-schemas (where x.y.z is the new version nunber
i nvoke set-tag -v X.y.z

# In trends.earth-al gorithns (where x.y.z is the new version nunber)

i nvoke set-tag -v X.y.z

EEEEE EEEN EEN SN SEEEEEEEEEE EEEEN EESEEEEE EEEEEN EEEEEEEEEEER
EEEEEEEEEEN EEEEEEE BN AP|-mmmmmmnm Trends.Earth:

i nvoke tecli-publish
EEN EENENEEN ENNEEEEEE EEE EEmmmnn GEE mm gpitrends.earth, semmm sum epmEEn

4 AEEEEEEEEEN EEN EEEEEEEEEN

EEEEEENEEN ENN NN SESEEEEEEN SEEEN EEENEEEEEEEEEE B gt
git add -A
git commt -m"Rel ease version X Y.Z"

. EEEEEEEE E EEEEEEEEN git-EEEE

EEEEN EEEEEEEN EEEEEEEEE N EEEN EEEEEEEEEEN EEEEEEEEE EEEEEEE invoke
set-tag:

invoke set-tag -v x.y.z # (where x.y.z is the new versi on nunber
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EEN EEEEEEN SENEEEEEEEEEEE Qii-EEE SN SEEEEEN (NEEEEEEE, V2.1.20) .
EEEEEEEE EEE N GtHuh. s eSS & SN EEEN EEEEEEEEEEEEEEEEN EENEEEEEN,
EEEEEN SEESEEEES ESN SEEEEEE SN SEEEEEEEEEEEN.

C.EEEEEEEN EmmEE mE GitHub

EEEEEEEEE EEEEEE release-GitHub, s m e seeEEEn snnnn nn GjitHub =
EEEEEEEEEEEEE Zp-EEEEEE EEEEEEE

i nvoke rel ease-github

* ENEEEEEN ENNENEEN ZD-EEEEN EEEEEEN (sEEEEEEN, [DMP_2.1.20.zip) am
EEEEN EEEEEEEEEEEEN.

* ENENEEEN NEN EENSEN N EESEENEEEEEN DYC, EEEEN SENEENEEEEENEEEN
EEEEEEEEEEN EEEEEEEEEEEE EmEEmEEnEEE QGIS.

s ENNEENEEE EEEEN BN GitHub, sEEEEEEEE & EEEN 7|[P-ESEEN EEEEEENE N
EEEEEEEN SEEEEEEEEEEN EEEEEEN

Note

EEN EEEEEEEEEN SEEEEN SEES SEEEEEE SN SESEEEEEEEN SEEEEEEEEEEE
EEEEE EEEEEEE GtHUD S SN SEEEEES EESEEEEEE (6PO, ENENEENEEEEE N ENEEN
invoke.yam|. s N EEEEEEEE SN SESEEESEN SESEES SN N SESSEEEEEE BN EEEEEEE,
EEEEEEEEEEN SEN SN SEEEEEEEEEEEEE.

/. aEEEEEEEEEE @R mmmmmmmEmEE QGIS

EEEEEEN EEEEEEN EEESEEEEEN EEEEEE R EEEEEEEEEEN EEEEEEEE QG|S

1. ESEEEEEEEN Zp-EEEN SEEEEEN (NEEEEEES,[DMP _21.20.Zip) s sEEEEEEEEN
EEEE EEEEEE BN GitHuUD (W SEEES SEEEEE B EEEEEEE SSets.

2. ammmmum m QGIS plugin repository <https://plugins.qgis.org/plugins/>
3. EEEEEEEENE BN EEEEEEEN EEEEEEEEEN EEEEEEEER

4, aEEEEEEEN EEEEN EEEEEN EEEEEEEEE ZpD-EEEE

EEEEEEEEEEE QGISEEEEEEEE Zp-EEEE E EESSESSEEEEE N EEEE EEEEER
EEEEEEEEEEEEE EEEEE EEEEEEEE smmEEEEE QGIS.

B Trends.Earth e EEEEEEEE SEEEEEEEN SEEESEEN SENSEEEEEN EEEEEN;

* ENNEEN EEEEN (NEEEEEEN, 2118 2120) suEEEEEEEN ENNEEN,
EEEEEEEEEEEEEEN SN SEEEESEEEN EEEEEEEEEEEEN

* ENENENEN EENEEE (NEEEEEEN, 27119 2]12]) auEEEN SNN S NENEEEEEEEN
EEEEE EEEEEEE

EEEEEN EEE EEEEEEEEEEEEE EEEEEEE SN EEEEEEEEEEE N EEEEEEEEEER QG|SI
EEEEEEEEEEEN EEEEEE EEEEEEEE EEEEEEEEEEEEE EEN EEEEEEEEEEEE.
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https://plugins.qgis.org/plugins/

HEE EEEE SEEEEEEN EEEEEEEEN EEEEEEN EEEEEE ATRENDS.EARTH.

2.3.4 (September 29, 2026)

Remove no longer used SOC by transition table from land degradation report template

Add rows to drought excel report template to allow for longer timeseries

Fix off-by-one bug in worst drought calculation (fourth year of every period was not considered)
Added support for importing male and female population rasters

Fixed WorldPop population exports and processing to preserve totals and precision during
resampling

Improved performance and progress reporting for zonal statistics, including FWv2 processing
resolution

Added options to configure notification emails during registration and profile updates
Added experimental LDN planning analysis and report-generation support

Updated translations and dependencies

Applied security and maintenance fixes

Security fixes for QGIS plugin website

2.3.2 (July 2, 2026)

Added support for 30-meter resolution land productivity datasets (FWv2)
Fixed incorrect date range handling for JRC (Joint Research Centre) datasets
Fixed Qt 6 compatibility issues causing charts not to display correctly

Fixed a false «not logged in» error that could appear despite valid credentials

Improved thread safety and credential caching for authentication to prevent intermittent login
failures

Translation updates and other minor bug fixes and performance improvements

2.3.0 (May 12, 2026)

21

Added support for QGIS 4
Added global SDG 15.3.1 and Trends.Earth results datasets to the download tool

Added (experimental) option to connect a personal Google Earth Engine account via OAuth
(browser-based sign-in)

Fixed a bug in the Total Carbon analysis tool that caused failure to compute annual statistics
Fixed loading of boundary files stored in compressed format
Fixed issue where changing the study area didn’t refresh the interface

Fixed map layer style registration in the QGIS symbology panel


https://github.com/ConservationInternational/trends.earth/releases/tag/v2.3.4
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.3.2
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.3.0

» Misc minor bug fixes and performance improvements

2.2.10 (April 20, 2026)

» Fixed SDG 15.3.1 summary failing on multi-period datasets due to duplicate band name
matching across periods

2.2.8 (April 17, 2026)

 Fixed custom data import (land cover, SOC, LPD) to correctly reproject rasters in non-WGS84
coordinate systems such as UTM

2.2.6 (April 13, 2026)

» Added experimental support for LDN counterbalancing analysis

» Moved file downloads to background tasks to keep the interface responsive
» Added local job logging for better troubleshooting of locally-run analyses

» Improved caching of area extents for faster dropdown loading

» Added support for parallel processing in te_algorithms

* Added documentation on SO2-3 indicator calculations

2.2.4 (March 19, 2026)

e ENEEEEEEN EEEEEEEEEESEN E SESSSSSEEEEEE EEEEEEE N AP|-EEEEEEN,
EEEEEEESEN EEEEEEN EEEEEEE EEEEEEEE DR EENEEEEEE EEEEEEE.

e ENEEEENENEN EEEEEEEEEEN EEEEEEEEN URL-mmmmEm AP|-EEEEEER

» Added in-plugin news feed

» Added handling for Google Earth Engine terms of service change

» Optimized local caching of job results to improve plugin responsiveness
» Add styles for SPEI layers and NDVI integrals

* EEEEENEESESN EEEEENEEEEEEN EEEEEEE EEEEN EEEEEE N EEEEEER
EEEEEEEN EEEEEEEEEER FAQI EEEEEEEEEN EEEEEEEEEEEEEEEEER
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https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.10
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.8
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.6
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.4

222 (28 mmmmnnm 2026 mmEN)

EEEEEEENEN SEEEN SEEEEEEEN/ESEEEEEEEN SEEEEEEEEEN NN
AEEEEEEEEEEN EEEEE BN EEEEEEEEEEE EEEEEEE EEEEEER

EEEEEEEEN SEEEESN SENEES N SESEEEEEEEEEEEEEEE EEEEEE (LPD)m
EE EEEEEEEEEEEEE E SESEEEEEEN BN ENEEEE

EEEEEEEEN EEEEEEEN EEEEEEEEEEE N EEEE JSON-EEEEER
EEEEEEEEEEEEEEE BN EEEEN

EEEEEEEEEN EEEEEEE SOCH ENEEEE EEEEEEEE EEEE smmEEE SOC (2000)
EEEEEEEEN SESNEEEEEEEE D EEEEEEEEEmnE Thread

22024 mmmmnnm 2025 mmnn)

EEEEEEEEEEES SENENEN SEEEEN BN SEEEEEEE SN mmEEmmsEm ® Natural
Earth mm geoBoundarieS (NEEEEEN EEEEE SN -EEEEEEEN EEEmmmmmmm Natural
Earth)

EEEEEN AP|-EEEEEEEE N SESEEEEEEN SENEEN SEEEEEEEN EEEEEEN,
EEEEE EEEEEEESEN EEEEEEEEEE EEEEEEEEE EEEEE EEE
EEEEEEEEEEEEEE B AP| trends.earth.

EEEEEE EEEEEE EEEEEEEEEE EEEEEEEE BN EEEEE https://data.trends.earth

2120 (10 emmmmnn 2025 mmnEnm)

23

EEEEEEEEN EESEEEEEEEEEEEEEN EEEEEEEEEEEEEEEN SN EEEEEEN
EEEEEEEEEEEEEE NN |53 ] S SEEEEEEEEEE SN EEEEEEEEN,
EEEEEEEEEEEEEEEN EEEESEEEEE EEEEN SEEEEEEEEN BN EEEEEN,


https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.2
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.2.0
https://data.trends.earth
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.20

s ENEEENEEEEENEE N ENEEEEEEEE EEEEEEEE te_schemas m te_algorithms,
EEEEEEN SEEEENEEEN SESEEEEEN SESENEEEEEEEN SEEEEEEEE NN
EEEEEEEEE EEEEEE te_algorithms.

e IENEEEEEEEEEN EEEEEEEEE EEEEEE EEEEEE EEEEER
FAO-WOCAT/JRC/Trends.Earth LPD s sEEEEEE SEEESEEEEEEEEEE EEE 1531

* ENEEEENENNNENEEN EEEEEEEEEEEEEE B frends.earth-AP| (NEEEEEEEN EEEEEN
EEEEEEEEEE N SEEESN SEEEEEEE EEEEEEE)

s EEEEEEEEEEEEE SEtUptoolS-SCM EEE ENEEEESEEEEEN ENEEEEEEEEEEN
EEEEEN (NEEEEEEN SESEEEEEN SNN SN, SEN SEEEEEEEEE
EEEEEEEEEEEEEE EEEEEE frends.earth)

- EENEEEEEEEE googleearthengine-apimm mmmmmm 1.6.6.

21.18(bummemnnnm 2025 mmnnm)

s ENNEEEEEEEN EEEEEEEN EEEEEE N SENEEEN EESEEEN SEEEEEEEEN BN
EEEEEEEEE BN @merydian m #943

e ENEEEEEEENEEN EEEEEE N EEEEEEEEEEEEEE EEE EEE |53 s EEEEEEEEN
EEEEEEEEE BN @merydian m #945

- ENEENEEEEEE EEEEEEEEE BE @github-actions[bot] m #946

e [pre-commit.cCiiEEEEEEEEEEEEEE EEEEEEEEEE pre-commit mm @pre-commit-ci[bot]
m #929

s ENNEEEENEE EEEEEN SESEEEEEN EESESEEEEN EEEN N EEE EENEEN,
EEEEE EN BN EEEEEEE @dimasciput m #954,

s EEEEEEEEN ENEEEEEE NXEES SEEEEEEEEEN ENEEEEEE EEEEEEEN
EemmmmEEEEEEE NixXOS, ammmm @timlinux m #950.

s mmmmmmEmE Qgis mm @timlinux m #955

e IEENEEEEEEEE EEEEEEEEE EEE EEEEEEEEEEEEEEEENE EEEEERN 2.1.18..
@timlinux m #956

e [pre-commit.cCiiEEEEEEEEEEEEEE EEEEEEEENEE pre-commit mm @pre-commit-ci[bot]
m #948

e IENEEEEEN EEEEEE EEEEEEEE R EEEEEEEEEE EEEEEER fig,lllllllll
@azvoleff m #951.

s ENNENEEEEEE EEEEEEEEER BE @github-actions[bot] m #958

* INEEEEEEEEN EEEEEEEEE EEEEEEEEEN EEEEEEEE EEEEEEEEE EEE BEER
15.3.1 mm @merydian m #961

e ENEEEEEEN EENEEEN SEEEEENE N EEEEEN EEEEEEEEEEEEEEEEER
FAO-WOCAT mEN ENEEEEN EEEEEE N 153.1 mm @merydian m #963

s ENNENEEEEEE EEEEEEEEER BE @github-actions[bot] m #964

e ENEEEEEEN EEEEEEEEN EEEEEEN EEEEEE N SEEEEEEEEE EEEEEER
CHIRPS e UK-CEH S EEEEEEEESEEEN EEN EEEEEE N EEEEEEN.
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https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.18

21.16 Gl mmmm 2024 mmmnm)

s ENNEEEEEEN EEEEEN SEEEESEEEEEN ENN SENEEEEEEE EEEEEEEE E 812
s ENNEEEEEEEE emsmmmmnmnnm np.float

s ENEEEEENEEN EEEEEEE EEEEEE BN snEEEEEEE emmmnm (MODIS, CHIRPS, ESA
CCI, PERSIAN, MODIS ET, Hansen Global Forest Change)

s ENNEEEEEENEEN BN (Uff EEE EEEEEEEEEEEEEN/EEEEEEENE EEEN

e NN EEEEENE SN EEEEEEEEEEEEEN EENE ]53] EEEEN SEEEEEEEE EEEEEEN
H EEEEEEEEN SN SEEEEEEEN SEEEEEEEEEEEE EEEEE EEEEEE,
AEEEEEEEEEENEEEEN EEEEEEEEEE EEEE EEEEEERE
EEEEEEESEENEEEEEEEEE EEN N EEEEEEEEN EEEN EEEN NN EEEEN EEEE EEEN
AEEEEN EEEEEEEEEE EEEEEEEEEER.

211424 uummnnn 2023 amnn)

e ENEEEEEEN EEEEEEEEEEE EESEEEEN EEEEEE N EEEEEEEEEEEEER
EEEEEN EEEEEEE EEEEEEEEEm mmmmmE JRC, FAO-WOCAT mmm Trends.Earth, m
EEEEN EEEEEEEEEEN EEEEEEN ESEEEEEEEN N EEEEEEEN EEEN,

2112 (17 mummmnn 2023 amnEn)

* ENEEEEEEN EEEEEEEEEEE EEN EEEEEEEE EEEEEEN EEEEEEE EEEEEEEEN
EEEEEEEN EEEEEE N EEEEEEEER WOf'dPOp,IIIIIIIIIIII H EEEEEEEEER
EEEEENR,

2110 (7 mummmnm 2023 mmnEn)

s ENEEEEEEEE EEEEEE ENEN EEEEEEEEEEEEE shapefiles/geojsons mmm
EEEEEEEEEEE 20 (#768)

21825 mmmmnnm 2023 mmnn)

e mmmEEN JSON-EEEE EEE PraiS, sEEEEEEEEEN SENSEENEENEN EEEEEEN
EEEEEN SEEEEEEEEEEN/EEEEEEN,

e ENEEEEEENEN #7/52 — EEEEEEEEEEEEEEEEEN/EEEEEEEEEEEEEEEEER
EEEEEN EEEEEE BN EEEEEEEEEEEE E EEEEEEEEEEEEEE EEEEEER

216 (Smmmmmmnm, 2022)
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https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.16
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.14
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.12
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.10
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.8
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.6

*c EENNEEEEEEEEN EEEEEEEEEEEN EEEEEEEEEN EEEEEEE EEEEEEE EEEEEEEN
mm 45 (IIIIIIII EEEEEEEN EEN EEEEEEEEEEEEN EEEEEEEER
EEEEEEEEEEEN EEEEEEEE EEEEEEEEEERN COFinE).

s ENEEEEEEEN EENEEEEN, SEEEEEN EEEEEEEEE BN Mac/Linux Em-mm
EEEEEEEEEE EEEEN EENEEEEEEEEEEEEEE EmEmEmmEem QgsPanelWidget.

216 (2l mmmmnnm, 2022)

e ENENEEEEEEEEN EGI1 (IIIIIIII,IIIIIIIIIII HEEN EEEEEEN EEEEEEER
EEEEEEN IIIIII).IIIII EEEEEEN EEEEEEN EEEEEEEEE EEEEEE
EEEEEN EEEEEEEEEN EEEEEEEE BN EEEEEEEEE.

* IENENEEEEEEEN EEEEERN Python,lllllllllll,lllll HEEEN EEEEEEEN EEEN
EEEEEEN E EEEEE EEEEEEN EEEEEE BN EEE EEEEEE.

212 (18 mmmmmnm, 2022)

s EENNEEENEEEEN N7/ EEEEEEEEE EEN SEEEEEEEEEEN EEEEEEEEEN
EEEEEEN SEEEEEN SEEEEEE SN SEEESEEEN EEEEEEEEEEE EE 38
( EEEEEEEE NSNS SESSEEEEEEEEEN EEEEEEEE BN EEEEEEEEE B gSeftings,
EEEEEEN EEEEEE EEEE 32)

s ENNEEEEENEN N/?7 — EEEEEEN EEEEN EEEEN EEEEN SN EEEEEEEEEER
land_cover_transition_matrix_unccd.json.

e ENEENEEEEEEN E/20SEEEEENE EEN SEEEEN SEEEEE SEEEEEE N EEEE
AEEEEEEN EEEEEE EEE EEEEEEEEEEEEEEE EEEEEEE EEEEEE.

21.0(1lmmmmmm, 2022)

* ENEEEEEEN SENENEEN SENEEEEEEN N SENEEEEN N EEEEEE EEER
EEEEEEEn smmmnnE QGIS.

* marshmallow-dataclass ammmmmm mm 8510 m marshmallow mm 3.18.0. amm
EEEEEEEEEEN EEEEEEEEE B frend.earth-schemas, EEEEEEE EEEEEEEN EEN
HEEEEEEEEN EEEEEE EEEEEEE EEEEE EE EEEEEEEEEEE N EEEE EEEERE
EEEEER (III EEEEEEEEEEEEE EEEEEEEEEE EEEEEEEEEERN IIIIIIII).

2073l mmmmmnnm, 2022)

s ENNEENEEN ENENEEEEN EEEEEN EXxce/lnmm pEm 153 o SEEEEEEEEEEEN
AEEEEEEEEEEEEEEEN EEEEEEE — EEEEEE EEE EEEEEEEEE EEEEEEEER
AEEEEN EEEEEN EEEE EEEEEEEEE.

* ENEEEEEEEN EESEEEEN EEEEEEN SCENSEEEEEN — EEEEN EEEEEEEEEE
EEEEEEN EEEEEEEN SEEEEEE SN SEEEEEEEEN EENEEEEENEERE
(NEEEEEEEEEEEN SEENEEEEEN ENEEEEEEEE EEEEEEEEE Trends.Earthmmm
EEEEEEEEN SEEEEEN EEEEN ENN EEEEEENER)
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https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.6
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.2
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.1.0
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.0.7

205 (19 mmmmmnnm, 2022)

e ENEEEEEENEN EEEEEEEN EEEEEE EEN EEE EEEEEEEEEEEEE JRCILPDumnm
WOCAT LPD.

203 (19mmmmmnnm, 2022)

e ENENEEEEEEEN EEEEEEER EXCELIIII HE EEEEEEEN EEEEEEN EEN /EEEEEEN.

201 (1Semmmmnnm, 2022)

e ENNEEEEEN EEEEESESEEEEN EEEEEEEEN SEEEEEEEEEE EEEEEEE
EEEEEEENEN EEEEEEN EEEEEEEEEEEE N Trends.Earth, sememes semEEm,
EEEEEEEN EEEN N SEEEEEEEN SESEEEN EEEEEN N SEEEEEN EEN

EEEEEEN EEEEESEN EEEEEEEEEE EEN 153 ] F  SEEEE SEEEEEEEEEE ENN
EEEEEEEEEEN SEEEEEEEEEEEEN EEEEEEEEEE EEEEEEEEEEEEN
EEEEEEENE N SENEEEEEN EEEEEEN,

* EENEEEEEEN EEEEEEEEEEE EEEEEEEER
EEEEEEEEEEEEEEEEEEE/EEEEEEEEEEEEEN EEEEEE EEEEEE N EEEER
EEEEEN EEEEEEEEE EEEEN EEEEEN EEEEEEENE N EEEE EEEEEEEEEEEEER
EEEEEEEEEEEEEN EEEEEEEEEEN EEN EEEEEEEEERE
EEEEEEEEEEEEEEEEEE/EEEEEEEEEEEEE EEEEEEEEEEE N EEEEEE EE
EENE,

e ENEN EEEEEEEEEEEEENEEEN EEEEE EEEEEEEEN EEEEEEEE EEEEEEEN
EEEEEN EXcCe/laEE EEEEEEEEEEN EEN 153 ] SN ESEEEEEE EEEEN
EEEEEEEEEEEEEE N SEEEEEEEN (NEEEEEEEEN)EEEEEN,

2.0 (20 mmmm, 2022)
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e Trends.Earth amm EEEEEEEEEE SN SEN ESESSSSEEEEEN EEEEN SN N EEEEN
EE EEEEEEEEEEEEE EEEN EEESS SEEEEEEEENEEE EEEEEEEE EE
EEEEEEE N EEEEN (NN EEEEEN EEEEEEEEEN)


https://github.com/ConservationInternational/trends.earth/releases/tag/v2.0.5
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.0.3
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.0.1
https://github.com/ConservationInternational/trends.earth/releases/tag/v2.0

* ENENEEN EEEEEEEN EEN EENEEEEEEN EEEEEEEEEE EEEEE EEEEEEEEER
EEEEER (IIIIIII EEEEEN EEEEEEEEE EEEEEEEE EEEEEEEEEEEN EEBE
EEEEEEEE B EEEEEENE EEEEBE IIIIII)

* ENENEEN EEEEEEN EEEEEEEEEEN EENEEEEEE EEEEBER (IIIIII
HEEEEEEESESES EEEEEE EENEEEEEEN EEEEEN EEEEEEEEEEE
EEEEEEEEEEEEEEE N l.l.)

1.0.10 (7 mmmm, 2022)

s ENEEEEEEEN EEmEmmEE E TransformDirection, s EEEEEEE N EEEEEEEEEEE N
QGIS 3.22+.

1.08(15ummmmmnm, 2021)

* ENEEEENEEN EENEEN ENN SESESEEEESN SEESEEEEN EEEE ENN EEEEEEE
EEN (NEEEEEEEE E EEEEEEEEEE ® 500 m ® 505).

1.0.6 (15 mmmm, 2021)

e trends.earth-schemas EEEEEE EN EEEEEEEEEE E EEEEEEEEEEEEEEN EEEEER
setup.py (NS EEEEEEEES SESESEEN ENEEEN EENEESEEEE N N N)

e ENNEEEEENEN EEEEENE EEN EEEEEEEE EEEEEE NDVimm 2020 mmm m mmm GEE
("EE EEEEEES NSNS SESEEEEEEEE EESESEEEEEEE § EEEEEEEEEE EEEE
EN EEEEEEEEEE 2020 mEE)

1.04 (B0 mmmm, 2021)

s N ENEEEN EENEEEN EEEEEEEEN EEEEE Trends.Earth, smmmmmmmn WorldPop =
Gridded Population of the World ammmmm 4 (GPWv4)

s ENNEEEEEEN EENNENESEEEEEN EEEEESE E SEEEEN N SEESEEEEEN EEEEEEE
ESA-CClmm 2020 ammm

e IENENEEEEEEEN EEEEEEE EmEmnE GPCCm GPCP
e ENENEEEENEN EEEEEE EEN EEEEEEEEEEEEN EEEEEEEEEEENEEEN EEEEEEEN

1.02 (14 emmmmmnm, 2020)

e ENNNEENEEE ENN EEEEENEEN EEN NEEEN SEEEEEN EEEEEEEER
EEEEEEEEN EEEEEEEE EEEEEEEE N EEEEEEEEE EE J10000mm 25000 mm . m N,

s ENNEEEENEN EEEEEEEEE EEEEEE MERRA2 (mm 2019 mmmm).
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https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.10
https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.8
https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.6
https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.4
https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.2

EemmEn hitplib2 seeessees s =mm 0.18.0.
eepmnmnnnnn GPCCm Vo mm V7

EEEEEENEEE EEEEEE SN EEEEEEEEEEEN EEEEEEE EEEEEEE Hansenetal. mm
2019 mmm

EEEEEEEN SNENN ENN SEEEEN N SESESEEEEN SESEEEEEN SN EENEEEE
EEEEEN (NEESEEEEN ENESEEEEN N SESEEEEN ENEEENEE N
EEEEEEN/EEEEEEE EEEEEN)

HEEEEEEEEN EEEEEEEEE EEEEEEEEN EEEEEEEEEE EEENEEE EEEEEE EEN
EEEEEEN EEEEEEEEE EEEEEEEN EEEEEEEEEEEEEE EEEEEERE (IIIIIIIII
PointZ, MultiPoint, MultiPointZ, PolygonZ, MultiPolygonZ).

EEEEEEEEN EEEEEEEEEEE EEN EEEEEEEEEE EEEEERE Python,
HEEEEEEEEEEN EEE EEEEEN EEEEEEEEE EEEEEEEER QMeSSB.QEBOX.

1.00 27 esmmmmnm, 2020)

EEEEEEEEN SESEEEEEEEN SESEEEEE N EEEEEEEEEEEEN
EEEEEEEEEEEEEN SENEEEEEEEEEEEEN (N EEEEEEE NUmba) EEEEEEEE
EEEEEN EEN SESEEEEEN EESSEEEEN EEEEEEEEE SEENEEEEEEE EN
EEEEEN EENEEE EEN SEEEEEEEEEE EEEEEEEE SEEEEN ENN EEEEEEN
EEEEEEN EEEEEEE SDG153.]1, s R EEEEEEEN ENEEN EEEEN
EEEEEEEEEEEEEE N BN SEENEEE EEEEEEEEEEN,

H EEEEE N EEEE N EEEN EEEEEEEN EEEEEEEEN EEEEEN KNNEEEEEEEEER>»
EEEEEEEN EEESESE EESEEEEEN EEESEEEEEEEEEE EEEEEEEEE
EEEESEEESEEEEEES EEEESEEEEEEENEEEEE EEEEEEEE EEEEE N EEEEER
EEEEEEEN EEN EEEEEEEEN EEEEEEEEE EEEEEEEEEEEEEE EEEEER
EEEEEEEEEEN EEEEEEEEE BN EEEEEEE EEEEN EEEE EEEEEEE EEE
EEEEEEEEEN EEEEEEEEN N EEEEEN NN EEEEEEEEEEEEE.

EEEEEEEEEE EENEEEEEN EEEEE EEEEEE VMODIS(N sNEEEEEEE ENENEEN
EEEEEEN SN SEEN SEEEEEEEN SENEEEEEEE EEEEEEN)

EEEEEEEEE EEEEN EEEEEEEEN EEEEEEEEEE N EEEEEE N EEEEEE 3bout.

EEEEEEEEESN EEESESEEEEEEEN SEEEEN (N SEEEESEEEN SEEEEEE N
EEEEEN EEEEEEER)

0.98 (2 mmmmmnm, 2020)
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https://github.com/ConservationInternational/trends.earth/releases/tag/v1.0.0
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.98

c ENENEEEN EEEEER QG|S3-IIIIIIIII EEEEEEEEEEN EEN EEEEEEEEEE ER

Qt5 m QGIS3 API.

EEEEEEEEE BN EEEEEEEEE EEEEEE BN ESEEEEEEEE EE EEEEEE 2020 EEm
EEEEEEEEEEN EEEEEEN.

EEEEEEEES EEEEEEEEEN EEEEEEEE EEEEEN EEE EEEEEEEEEEEER 1sterS
N EEEEEEEEN SN EEEN EEEEEEEEN EEEEEEE EEEEEE.

EEEEN EEEEEEE BN EmmmmmmmEE QGSProcessingm QGStask -m smmmmEEEN
EEEEN EEEEEEEEN SEEEES EESESEEEEEN SEEEEEN, N NN SEEEEEEEE
EEEEEEEEEEN SEEEE EEEEEEEEEE E EEEEEE 1.0/

EEE EEEEEEN GEENSEEEEEEEE EEE EEEEEEEEEEEEN EEEEEEEEE EEEEER
GEE API (0.1.213).

EEEEEN SEEEESEEEEN EESEEN SEEESEES EESSEEEEN N SEEEEEEEEE
EEEEN EEEEEEEEEEEE N EEEEEE mmmmmEE QGIS.

EEEEESESEESEEESEESN EEEE EEEEEEEEEE DN EEEEN dOCSI EEEEE EEEEEEEEEERN
trends.earth.

EEEEEEEEN EENEN EEEEEEEEN EEEEEEEEEE N EEEN EEN EEEEEEEEEEEER
m mmmmmmmnE Trends.Earth.

EEEEEEN EEEEEEEEEEN SEEEN SENSEEEN SESEEEEEEEEEEEEN EENEEE
EEEEEEEEE E EENEEEEEEE EEEE EEEEE EEEEEE B gitignore.

EEEEEEEE EEEEEEE fransifex ammmmEEEE B E «trendsearth».

0.66 (20 mmmm, 2019)
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EEEEEEEEEEN EEEEEEEEEEEE EEEEEEE EEE EEEEE N 10000000 N . mm HE
EEEEEEEEEEN EEEEE E SEEEEEEEN EEEEEEN EEN EEEEEEEER
eemsmemmmmnn 10000 mm. mm.

EEEEEEEN EEEEEEEEEE EEEEEE BN SDG 113l s EEEEEEEEN EEEEEER
EEEEEEE mmE SDG 11.3.1.

EEEEEEEE NN SDG1]1.3. . an SEEEEEEEE N EEEEN 1998 EEEn (HEN
EEEEEEEEEN EEEEEEEE) SEEEN SENEEEEEEEN EEE N EEEEEE
EEEEEEEEN EENEN,

EEEEEEEEENE EEEEEEEEEEE EN EEEN D EEEEEEEEEEEEN EEEEEEEEEER
SDG 15.3. . e EEEEE EEEEEEEEEEE ESA ® MODIS.

EreadmcEEEEEEEN EEEEEE E ENN NN SEEEEEEEEEEEE smmmnn ® Github.

EEEEEEEN N SENEEEEN SEEEEEN SN SEEEEEEEE EEEN EEEEEEEER
Google-EEEEEEEN NN EEEEEN EENEEN,


https://github.com/ConservationInternational/trends.earth/releases/tag/v0.66

0.64 (Ommmm, 2019)

EEEEEEEEENE EEEEEEEEE NOdato @ EEEEEEEEEEN EEEEE EEEEEEN.

EEEEEEEEN EEEEEEEEE EEEEEE Hansenmum 2018 AN @ EEEEEEEEEEN
EEEENE EEEEEER.

EEEEEEEEN EEEEEEEEN EEEEEEEEEN EEEEEE N EEEEEEEE 30m =m Wood’s
Holem smEEE EEEEEEN

EEEEEEENEE EEN EEN SENEEEEEEEEE EEEEEEEEEEE SDG 15.3.1
EEEEEEEEEE BN 205 (e sEEEEEEEEEEE B EEEEEEE ESA).
EEEEEEEEEEEEEEEEEN Trends.Earth e EEEEE EEEEEEN EEEEEN BN
EEEEEEEEE E EEEEEEEEEEN EEEEEEEEEEE SDGumm 153.1.

0.62 (27 mmmmmm, 2019)

EEEEEEEEn snnnnn MODISEm 201S amm.

Openpyxllllllllll HH EEEEEEEEN EEEEEN -EEEEEEEEEE EEEEEEER
EmmmmEmEnE Trends.Earth s sEEEEEE EEEEEEEN.

0.60 Gummmmmnm, 2018)

EEEEEEEN EEEEEN EEEEEEEEE SEEEEEEEN EEEEEENEEE N EEEEEE
EEEEE EEEEEEEER (SDG 11.3.1)

058 (11 wmmmmmm, 2018)

AEEEEEEEEN EEEEEEEN EEEEEE EEEEEE EEEEEEER (III H EER IIIIII)I
AEEEEEEN EEEEEEEE R EEEEEEEEEN EEEEEEEEEEEE EEEEEEE EEEEEER

0.56.5 (21 mmm, 2018)
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EEEEEEEEEN EEEEEN SEN EEEEEEN [PDE SEEEEEEE EEEN EEN EEEEEE,


https://github.com/ConservationInternational/trends.earth/releases/tag/v0.64
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.62
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.60
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.58
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56.5

0.56.4 (21 mmm, 2018)

EEEEEEEEE EEEEEEEEEEEEEEEN EEEEEE EEEEEEEEEEEEE EEE SOCEmnm
AEEEEEEEEEEEEN EEEEEEEEEEEN EEEEEE EEEEEE N EEEEEEEEEEEER
EEEEE R EEEEEEEEEE EEEEEEEEEE EEEEEER.

MODI1GA2 EEEEEEEE H EEEEEEEEEEEENEN EEEEEEEEN EEEEER
EEEEEEEEEEEEENE EEEN EEEE EEN EEEEEEE EEEEEE SOCE LC
HE EEEEEEEEENE EEEEEEENE EEEEEEEE EEEEEEEEEE EEEEE EEE Trends.Earth.

EEEEEEEEEN EEEEEEEEE EEEEEEEE NULL S EEEEEEEN.

0.56.3(2l mmmmmm, 2018)

EEEEEEEEEN SEEEEEEEEE SEEEEEN EEEEEE NN SEEEEEEE EEEEEEEN,
EEEEEEEEEEE |30-R S EEEEEEEEE (NEEEN EEEEEE NN NH)

EEEEEEN EEEEEN SENEEEEEN EEEEN SENEEEN, SEESN SESEEEEN N EEEEE
EEEEEEEEEE EEEEEEEEEEE EEEEEEEE EEEEEEEEE NDVI (<00l anmmnEm
NDV/iEN SEEEEENE EENEEEN)SEEEEEEEN EEEEEEEEEEN,

0.56.2 (10 mmmmmm, 2018)

EEEEEEEEEEEEEE EEEEEEEEEEE Unicode.

056.1 (10 mmmmmm, 2018)

0.56 (Ommmmmm, 2018)

EEEEEEEEN SEEEEEEE N SEEEEEN SEEEEEE NN (N EEEEN EEEEEEE NN
EEEEEN)

0.54 (8 mmmmmm, 2018)
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https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56.4
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56.3
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56.2
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56.1
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.56
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.54

s ENNEENEEN EEENEN NEEEN ENN SEEEEEEEEEEEEEE Maps.trends.earth
s EmmEEEEE pyopenxl

e ENEEEEEN EEEESE EEEEEEN/EEEEEEEE E EEEN SEEEEEEEN EEEE EEEEE

0.52.1 (21 mmmmm, 2018)

0.52.1 (21 mmmmm, 2018)

0.52 (19 mmmmm, 2018)

0.50 (15mmmmm, 2018)

e ENENENENEEN EENEEENENEE EESEEEN EEEN SN SEEEEEEEE N EEEEEEEEER
mmmEE Trends.Earthm mmmmm Excel.

0.48 (13 mmmmm, 2018)

0.46 (1S mmmmm, 2018)

c EENNEEEEEEEEEN EEEEEEEEEE N EEEEEEEEN EEEEEEE NN EEEEEEEEER
EEEEEEEEEEEEEE EEEEN (IIIII,IIIIII)

*c EENEEEEEN EENEEEEN EEENEEEEE EEEEEEEEEEEEEEEEEEN EEEEEE
EEEEEEEEEE EEEEEEE EE EEEmnmm mmmmm UNCCD

e ENENEEEENEN EENNEEEEN ENEN EEEEEEEN EEEEEEEEEEEEEER
EEEEEEEEEEEEEEEEEE TE

* ENNEEEEEESN EEEEEE BN EEEEEEEEER (III EEE EER IIIIII)

0.44 (12mmmmm, 2018)
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https://github.com/ConservationInternational/trends.earth/releases/tag/v0.52.1
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.52.1
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.52
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.50
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.48
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0.42 (4

0.40 (4
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EEEEEEEN EEEEEEEEEE EEN SEEEEEEEEE EEEEEEEEEEEEN EEEE N
EEEEEEEEEEEEEE smmEEE Natural Earth

EEEEEEEEEEEEN ENEEE KEEEEN EEEEE» BN KEEEEEE EEEEE» ENE
emsemnemmnmnn UNCCD

EEEEEEEE EEEEEEEER
EEEEEEEE BN EEEEEmmmnn 3.0.0b7
EEEEEEEEEEN BN GEEm sEEEEEE EEEEEEEEEEE trends.earth

EEEEEENEEN EESNESEEEEENENEEN EEEEEEEE 58 GEE, S EEEEEEEEEE EE N
VRT

EEEEEEEEEEEN SEEEEN EENSEEEENE ENEN SEEES EEEENEEN EEEEEEEEEN
180 EEEEEEEE

H EEEENE EENSNEEEN EEEEEE ESEEEEEEN GEESSEEN SEEEEEEEE N EEEEEEE
EEEEEEN

EEEEEEN, 2018)

EEEEEEEEN ENEN NN SNEEEN EEEEEEEEE [C (mm-mm setEnabled mm
EEEEEEEEE EEEEEEN)

EEEEEEN, 2018)

EEEEEEEEE EEEEEEEEEEEN EEEEEEEEEEEEEN EEN EEEEEE N EEEER
HEEEEEEEEEN EEEEEE SN EEEEEEEEEEE EEEEEEEE.

EEEEEEE EEmEnnn GEEmm v0.3.


https://github.com/ConservationInternational/trends.earth/releases/tag/v0.42
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.40

EE EEEEEEEEE MODISEEE EEEEEEEN EEEEEEEEEEEEEEEEER.

0.38 (16 mmmmmm, 2018)

EEEEEEEN EEEEEE EEEEEEEEEEEEEN EEEEEEN EEEEEEEEE EEEEEER
EEEEEEEEE EEEEEEEE ffstShows EEEEEEEEEEEEEN EEEEEEN

NN EEEEEEEEN EEEEEEEEEN SEEEES N SESSEEEEEEEEN ENEEEEENE,
EEEEN EEN SEEEEEEEEEEEEEN EEEEEEEEEE 32768 (NEEEEEEEENE EEEEER)
B -32767 (uEEEEEEEEEEEEEN EEEEEN)

EEEEEEEEEEEEEEEEE SN SEEENEEENE EENEEN EEEEN EEENEEEER
EEEEEEEN EEEEEEEEEE Em EmEEEE GEE.

HEEEEEESS EEEEEEEEEE EEE EEEEEEEE EEEEEEEEEEEN EEEEEEE EEEEEHR
trends.earth m QGIS.

EEEEEEEEEN EEEEEEEEEEE EEEEENE N EEEEEEEE EEEEEEE —BEBR
EEEEEEEEN EEEEEEEN SEEEEEEEEEEEEEEE EEEEEE Em mmmmnnE CCIl

0.36 (14 mmmmmnnm, 2017)
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EEEEEEEEN EEEEEEEE B showEveni s sEEEEEEEEEEN EEEEEEEEEE EN
EEEEEEENE EEEEN.


https://github.com/ConservationInternational/trends.earth/releases/tag/v0.38
https://github.com/ConservationInternational/trends.earth/releases/tag/v0.36

034 (14 mummmmmnm, 2017)
032 (14 mmmmmnnm, 2017)
030(12mmmmmmm, 2017)
024 (6 mmmmmmnm, 2017)
022 (4mmmmmnmnm, 2017)
0.182mmmmmnmnm, 2017)
0.16 (6 mmmmmm, 2017)

0.14 (25 mmmmmnnm, 2017)

0.12 (6 mmmmmmm, 2017)
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