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Recent approach in the geographically explicit land monitoring @

In the last years, the intensive work has been ongoing on exploring the existing spatially explicit LU/
LUchange datasets and developing the land monitoring system for LULUCF

LIFE LIFE OrgFIuX-PL:
‘E'“X-PL, Development of advanced multilevel inventory method for GHG fluxes
from agricultural organic soils using spatially-explicit data

Main aim: to improve the quality of greenhouse gas inventories in LULUCF sector, with a particular focus on
GHG fluxes in organic soils used grasslands. — SCAN ME =
Objectives: Lo
* Developing land monitoring system for LULUCF based on spatially explicit datasets. i
* Expanding the knowledge on the extent of organic soils, grassland management, and drainage.
* Developing local emission factors for grasslands on organic soils based on ground measurements.
* Modelling of GHG fluxes in organic soils used as grasslands, including uncertainty analysis.
 Making the modelling results available in a form of an interactive tool supporting the verification of GHG
fluxes in the context of implementing carbon farming.
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Recent approach in the geographically explicit land monitoring

Analysis of existing land use systems — national and European
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GSA - Geospatial Aid-Application BDL — Forest Data Bank EGiB — Digital Cadastral Maps

LPIS - Land Parcel Identification System  BDOT — Topographic Objects Database  GIS Mokradta — GIS Wetlands



JACS GSAA dataset for Cropland and Grasslands

|ACS Geospatial Aid-Application GSA (permanent grasslands + croplands + permanent crops)
e parcels declared annually through beneficiary declaration
e declarations are subject to verification (selected on the ground - CwRS/RFV)
e consist of detailed information on arable land, orchards, short-rotation coppices, and other

land types, inc. 48 plant groups and 700 plant species

BUT

* GSA covers only declared parcels
e substantial inter-annual variability
* available since 2018

31.12.2024

44.1% of the country

31:32:2023

44.7% of the country

31.12.2020

45.3% of the country

GSA Croplands + Grasslands
covers 44-45% of the country

IPCC_NFR_Name [IPCC_NFR_CRF| IPCC_NFR
Croplands 4.B 2
Graslands 4.C 3




JACS LPIS dataset for Cropland and Grasslands .

IACS LPIS - available from 2016 .

Environmentally Sensitive
W, Permanent Grassland

LPIS is updated only for declared
areas GSA

-—— V| TUZ_C_2025

geometries change from one year to

| EFA_POW_2025 "
another
v| mko_orny_2025
arable land other land cover classess are very
V| PZ_POW_2025_dissTYPZ genera lized
= P - areas suitable for agriculture
uprawy trwate
= B overlaps with different LCLU classes
—|nny
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L-las .

O-zalesienia PROW TUZ_C — overlap with other classes,
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- Z-teren zadrzewiony lub zakrzewiony i
Bl 75-zagainiki ér6dpoine designated for arable land
e areas suitable for agriculture
- <all other values>
GSA LPIS
ha arableland orchards 0;7:;;35 grassland shocrct);z;c::on mko_orny Tz c
IPCC 2 2 2 3 2 2
mko_orny / Cropland| 2 10 870 968,57 41 332,20 8 583,27 94 250,04 473,35 X X
TUZ_C/ Environmentally Sensitive Permanent Grassland| 3 9 090,75 46,68 26,63 409 022,61 8,77 11 526,92 X




|ACS LPIS dataset for Cropland and Grasslands

IACS LPIS - Mapping Croplands and Grasslands - 49% of the country

LPIS 2024

v| TUZ_C_2025

7| EFA_POW_2025

v| mko_orny_2025

v| PZ_POW_2025_dissTYPZ

IVYDZ ¥On

CU -uprawy trwate

"l 0- siedlisko

| -inny
- K-komunikacyjny

L-las

- 0O-zalesienia PROW

OM-oczka wodne

I R-zagajniki o krétkiej rotacji

- S-sady, plantacje
T-trwate uzytki zielone (TUZ)

U-urbanizacja, przemyst
W-woda

- Z-teren zadrzewiony lub zakrzewiony

~Zagajniki srodpoine

e

- <all other values>

Environmentally Sensitive
Permanent Grassland
(not update regularly)

arable land

perennial crops

forested area PROW

short rotation coppices
orchards
permanent grasslands

trees or shrubs

potentially agricultural land use

'l\



Review the existing datasets

plus mokradta poza

plus mokradta poza

plus mokradta poza

plus mokradta poza

plus mokradta poza

plus mokradta poza

plus mokradfa poza

Categorie 2016 2017 2018 2019 2020 2021 2022 2023 2024
s LULUCF
FL BDL+ BDL+ BDL+ BDL+ BDL+ BDL+ BDL+ BDL+ BDL+
BDOT BDOT BDOT BDOT BDOT BDOT BDOT BDOT BDOT
a LPISPZ LPISPZ LPISPZ LPISPZ LPISPZ LPISPZ LPISPZ LPISPZ LPISPZ
+uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT
GL LPISPZ LPISPZ LPISPZ LPISPZ LPISPZ LPISPZ LPISPZ LPISPZ LPISPZ
+uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT +uzu BDOT
BDOTPT (wody BDOTPT (wody BDOTPT (wody BDOTPT (wody BDOTPT (wody BDOT PT (wody BDOT PT (wody BDOTPT (wody BDOT PT (wody

plus mokradtfa poza

plus mokradta poza

WL zasiegiem FL,CL,GL|zasiegiem FL,CL,GL|zasiegiem FL,CL,GL|zasiegiem FL,CL,GL|zasiegiem FL,CL,GL|zasiegiem FL,CL,GL|zasiegiem FL,CL,GL| zasiegiem FL,CL,GL| zasiegiem FL,CL,GL
+ BAGNO, TORF, N, |+ BAGNO, TORF, N, [+ BAGNO, TORF, N, [+ BAGNO, TORF, N,|+ BAGNO, TORF, N,|+ BAGNO, TORF, N,|+ BAGNO, TORF, N,[+ BAGNO, TORF, N,|+ BAGNO, TORF, N,
E-N zBDL E-N zBDL E-N zBDL E-N zBDL E-N zBDL E-N zBDL E-N zBDL E-N zBDL E-N zBDL
SL BDOTPT BDOTPT BDOTPT BDOTPT BDOTPT BDOTPT BDOTPT BDOTPT BDOTPT
oL BDOTPT BDOTPT BDOTPT BDOTPT BDOTPT BDOTPT BDOTPT BDOTPT BDOTPT

BDL — Forest Data Bank
BDOT — Topographic Objects Database

LPIS - Land Parcel Identification System

EGiB — Digital Cadastral Maps

GIS Mokradta — GIS Wetlands

Land use categories

forest land;
cropland;
grassland;
wetlands;
settlements;
other land




Developing nomenclature — 2. Cropland

7 classes

41 classes

IPCC_NFR

CRF

NFR

PL_L2

PL_L3

4.B

P o

= LPIS PZ= CU-uprawy trwale, S=ady, grunty ome, O PROW, R- zagajniki

» BEDOT PTLZ- teren |eény lub zadreewiony, FTRE -rodinnoéd kzewiasta w zasiegu LPISFZ IPCC 2

» BDOT PTUT-uprawa trwafa, PTTR= uprawa na gruntach omych

= ARIMR UprawyGS4; grupa roslin <= TUZ

oleiste 211
okopowe 212
ol gizte 213
ozdobne 214
pastewns 215
ugDry 216
uprawytrwale [LPIS FZ=CU] 71 [NETyWa 1
zhoda 218
zioka 219
miodo dajne 220
meatylkowe 221
miEszane 222
pozostaie 273
inne-brakinfo GE& 224
Sady drzewiaste 231
Sady [LRPISPZ =5 23 Sady kremwiaste 232
inne-brakinfo Gsa 233
OChezar zaleciony po 2008r. w ramach PROW [LPIS P2=0) na gruntach rolnych 24 x 240
topola 251
Zagziniki o krothie] rotadji (LPISFZ=R) 25 |DEOE =2
wierzha 253
inne-brakinfo GSA 254
oleiste 261
okopowe 262
ol gizte 253
ozdobne 264
pastewne 265
ugDry 266
~ ; I ) Warrywa 267
Grunty orne pozostate (LPIS mko_omy) 26 ~hoin =
zioka 2&8
miodo dajne 270
motylkowe 271
miEszane 272
pozostaie 273
inne-brakinfo GSA 274
Grunty uprawne & DOT (FTUT-uprawa trwala, FTTR= uprawsa na gruntach omych) poz = Uprawsa trwafa 2B1
zasegiem LPIS PZ kategoria IPCCZ2 13 Uprawa na gruntach omych 262
Grunty zadrzewione < 0,1 ha (B DOT FL/PTLE) w @siegu LPIS FE=IPCC 2 291
Grunty zadrewione | zakrzewione na gruntach uprawnych (B DOT PTLZ, PTRE) 29 Grunty zadreewione »= 0,1 ha [BDOT FL/PTLE) w zaziegu LPIS FE=IPCC 2 202
Grunty zakrzewione B DOT PTRE=krzewy w zasiegu LPIS PZ=IPCC 2 283

L2: LPIS

Gaps in LPIS/GSA filled
with BDOT (arable land
and woody features)

L3: GSA



Developing nomenclature — 3. Grassland

3 classes

10 classes

IPCC_MNFR
CRF

HNFR

PL_L2

PL_L3

4.C

= LFIS FZ T- plantage wisloletnie, trwale uiytk ziskone, 26,75 (zadrewienie grupowe/srodpoine), Z

[teren zadrrewiony lub zalrrewiony)
= EDOT: FTLZ- teren lesny lub zadrzewiony, PTRE -krzewy w zaziegu LPIS FZIPCC 3
= BDOT FTTR=roslinnodc trawiasta

= ARIMR U prawy GSA; grupa roslin TUZ

Uiyt ki zielone uiyt kowane w dobnej kulturze rolngj [LPIS PZ=T) 31 u?_»,-tk.:.earEGSA 2
U zytki zie lone poza GSA 312

Uyt zielone nisudytkowan e w dobrej kulturze rolnej (BDOT FTTR= roslinnosd trawiasta - U zytki zie lone GSA 321
poza LPIS PZ IPCC 2,3) U zytki zie lone poza GSA 322
Teren zadmewiony lub zakewiony LPIS PZ : ZE 75 F 331

Teren zadreewiony < 0,1 ha [EDOT PTLZ) w zasiesu LPISFZ=T 332

Teren zadrrewiony lub zakzewionyna gruntach trawiastych 33 LErEn :a:"._sw.-:ﬂry >=0,1 ha [6DOT PTLZ) w :35.2? L.PISFT':T = —
Teren zadrzewiony postaly [EDOT PTLEZ poza zasiegiem LPIS PZ IPCC 2,3 i pow <0 1ha) 334

Teren zakrewiony BDOT PTRK=krzewy w zasiegu LPISFZ=T 335

336

Teren zakpewiony EDOT PTRK=krzewy poza zasesem LPIS IPCC 2.3

L2: LPIS

Gaps in LPIS/GSA filled with BDOT - grasslands, woody features)

L3: GSA, LPIS - woody features, BDOT - woody features




Integration and harmonisation @

2. Harmonization of time series 2016-2024

(5) Roads network,
BDOT

(4) Water BDOT

(1) Forest BDL / EGiB * Decision rules based on a data hierarchy

Land use categories
. forest land;
cropland;

(5) Settlements BDOT

e Basic mapping unit: 10 by 10 m grid
/EGiB ppIng y g

e Building Land Use time series

(3) Grassland LPIS

1

2.

3. grassland;
4. wetlands;
5

. settlements;

(2) Gropland LPIS 6 other land
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(4) Wetland BDOT

(6) Other BDOT

| 4

BDL — Forest Data Bank, BDOT — Topographic Objects Database, LPIS - Land Parcel Identification System, EGiB — Digital Cadastral Maps



Integration and harmonisation

Land use 2024 - IPCC Level 2: 27 classes

N L

r
on

56

a
58

29

PL_L2 PL_L2_opis

11 Grunty lesne PGL LP zalesione (area_type: D-STAN, PLANT NAS, PLANT SZ)

12 Grunty lesne PGL LP niezalesione lub zwigzane z gospodarka lesna

13 Grunty lesne zalesione (BDOT PTLZ) poza PGL LP w zasiegu laséw ewidencyjnych (EGIB OFU=Ls)
14 Grunty zadrzewione pozostate (BDOT PTLZ +PTRK01) >=0,1 ha

21 Uprawy trwate (LPIS PZ =CU)

23 Sady (LPIS PZ=S)

24 Obszar zalesiony po 2008r. w ramach PROW (LPIS PZ=0) na gruntach rolnych

25 Zagajniki o krétkiej rotacji (LPIS PZ=R)

26 Grunty orne pozostate (LPIS mko_orny)

28 Grunty uprawne BDOT (PTUT-uprawa trwata, PTTR= uprawa na gruntach ornych) poza zasiegiem LPIS PZ kategoria IPCC 2i 3
29 Grunty zadrzewione i zakrzewione na gruntach uprawnych (BDOT PTLZ, PTRK)

31 Uzytki zielone uzytkowane w dobrej kulturze rolnej (LPIS PZ=T lub C)

32 Uzytki zielone nieuzytkowane w dobrej kulturze rolnej (BDOT PTTR= roslinno$¢ trawiasta poza LPIS PZ IPCC 2,3)
33 Teren zadrzewiony lub zakrzewiony na gruntach trawiastych

41 Wody powierzchniowe (BDOT PT)

42 Tereny podmokte

51 Tereny mieszkaniowe (BDOT PTZB)

52 Tereny przemystowe (Grunty przemystowe BDOT OT_KUPG, PTWZ, PTSO)

53 Tereny komunikacyjne (PTKM)

54 Inne tereny zabudowane (PTNZ)

55 Tereny zadrzewione i zakrzaczone w zasiegu gruntéw zabudowanych (EGIB)

56 Tereny trawiaste w zasiegu gruntow zabudowanych (EGIB)

57 Uprawy trwate LPIS PZ w zasiegu gruntéw zabudowanych (EGIB)

58 Grunty pozostate w zasiegu gruntéw zurbanizowanych (EGIB)

59 Wody powierzchniowe w zasiegu gruntéw zabudowanych (EGIB)

60 Inne_grunty




Integration and harmonisation

a3_Combine LU2019 - 99

UniqueValue Pixel Value
OBJECTID

Count
EGIB_2024_25_26_maskal 5.8 rc
BDL 202001 _rc
LPIS_PZCL_202001r_rc
LPIS_PZGL_202001r_rc
LPIS_mkorny_202001r_rc
BDOT_PT201912_rc
BDOT_OIMK_201912_rc
BDOT_KUPG_201912_rc

rG_lasBDL_BDOTmerge_rGri9_recl

JOIN_ID
JOIN_ID_1
FIN_LU
PL_L2
PL_L2_opis
PLL21
PLL3
PL_L3_opis

X,344575,2028

Y,323104,3624
99

99
985710763
9

0

0

0

26

282

0

0

0
900026282000
26

26

Grunty orne pozostate (LPIS mko_orny)

26
Null
Null



Lesson learned @

Detailed review the existing LU datasets, with the analysis of consistency, compatibility, availability,
semantics, nomenclatures, accuracy and product continuation is critical.

IACS LPIS provides reliable information on Cropland and Grassland categories covering majority of
agricultural land in Poland, but gap filling is still needed.

There are some discrepancies between LPIS and GAP, which require further examination.
LPIS EFA can be used as additional source of inland water (small ponds) and woody features.

Harmonization and integration are interactive processes, which depend on well-defined decision
rules.

Tracing the land use changes will be challenging.
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