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Highlights
 Indicators and spatial assessment of Land Degradation Neutrality (LDN)
 Soil organic carbon (SOC) stock mapping in Hungary
 Spatio-temporal modelling of soil organic carbon stock (SOC)
« SOC changes vs. land use/land cover (LU/LC) changes

« SOC changes attributed to land use/land cover (LU/LC) changes
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Land degradation neutrality (LDN) aims to
achieve no net loss of land-based natural
capital, compared with the baseline.

LALS

15 H;ELAND The minimum set of indicators recommended for

tracking progress towards LDN against a baseline are:

* land cover,

« land productivity (metric: net primary productivity)
and

* carbon stocks above and below ground (metric: soil
organic carbon).

Indicator 15.3.1
Proportion of land that is
degraded over total land area
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Soil organic carbon (SOC) stock mapping in Hungary
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Szatmdri G, Pdsztor L: Comparison of various uncertainty modelling approaches based on geostatistics and machine learning algorithms. GEODERMA, 337: 1329-1340 (2019)


http://www.fao.org/global-soil-partnership/pillars-action/4-information-and-data-new/global-soil-organic-carbon-gsoc-map/en/
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-7095.html
https://www.sciencedirect.com/science/article/pii/S0016706117318499
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Soil organic carbon (SOC) stock mapping in Hungary

2"d: Based on GSOC@hu (QRF) with some modifications ( 500 m -> 100 m; two dates: 1992 & 2010)

Lower limit - 1992 Prediction - 1992 Upper limit - 1992

Lower limit - 2010 Prediction - 2010 _

Szatmadri G, Pirké B, Ko6s S, Laborczi A, Bakacsi Zs, Szabé J., Pdsztor L.: Spatio-temporal assessment of topsoil organic carbon stock change in Hungary. SOIL & TILLAGE RESEARCH, 195 (2019)


https://www.sciencedirect.com/science/article/pii/S0167198719301448
http://dosoremi.hu/int_szenkeszlet_1992_0_30.html
http://dosoremi.hu/int_szenkeszlet_2010_0_30.html
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Spatio-temporal
modelling of soil
organic carbon stock

Change of soil organic
carbon stocks between
the years 1992 and 2010
and its significance
according to the
elaborated scheme
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Scheme for assessing the soil organic carbon stock temporal
change based on the 90% prediction intervals, (a) decreasing,
(b) decreasing tendency, (c¢) no change, (d) increasing tendency —
and (e) increasing. (blue and red circles are the spatial " SR gy
predictions for the years 1992 and 2010, respectively; blue and i o

decreasing tendency

red whiskers are the corresponding 90% prediction intervals. A i

Szatmadri G, Pirké B, Ko6s S, Laborczi A, Bakacsi Zs, Szabé J., Pdsztor L.: Spatio-temporal assessment of topsoil organic carbon stock change in Hungary. SOIL & TILLAGE RESEARCH, 195 (2019)


https://www.sciencedirect.com/science/article/pii/S0167198719301448
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Spatio-temporal modelling of
soil organic carbon stock

SOC changes vs. LU/LC changes
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Szatmadri G, Pirké B, Ko6s S, Laborczi A, Bakacsi Zs, Szabé J., Pdsztor L.: Spatio-temporal assessment of topsoil organic carbon stock change in Hungary. SOIL & TILLAGE RESEARCH, 195 (2019)


https://www.sciencedirect.com/science/article/pii/S0167198719301448

national level assessment of land degradation neutrality in Hungary
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S O C Change S 501—3 Trends in carbon stocks above and below ground ESA Climate Change Initiative Land
° Soil organic carbon stocks D I-L .0.7,
attrlbuted to Cover Dataset [CCI-LC] v2.0.7

Quantitative data wﬁ;ﬁl t?:-.n;::rurtet; :;‘ll organic carbon (SOC) stock in topsoil {0-30 cm) within each land ISRIC S OilGI'idS 250m

I l l / I ‘ Default data are derived from the SoilGrids database of the ISRIC — World Soil Information

and they can be amended as appropriate.

Soil organic carbon stock in topsoil (t/ha) . ”»
Change S Y Tree-covered Artificial ”Thlnk gl ct locally

Grassland
- rass Cropland Wetland surfaces Cther Land

96,1 785 772 1196 699 9256
96,1 78,5 772 11956 699 926
96,1 785 772 1196 69,7 926 SOC(1992) @hu & CLC Changes
96,1 785 772 1195 6956 9256

R . I f 2004 96,1 78,5 772 1195 694 926
eport|ng manual Tor 2005 96,1 785 772 1195 69,2 9256

Soll organic carbon stock in topsoil (t/ha)
the 2017-2018 UNCCD 2006|961 78,5 772 195 69 926 —
reporting process 2007 |96 784 772 195 689 926 Treecovered | Grassland | Cropland Wetland Artificial =1 o1her Land
areas surfaces

2008|961 78,4 77 1195 68,7 926
2009|961 784 77 1194 68,5 926
2010 |96, 78,4 77, 1194 683 926
2011|961 78,4 77 1194 68,1 926
02 |9, 784 772 1194 679 9256 A 493 3056 6256 116 333
2013 96,1 78,4 771 1194 67,7 926 41,2 49,3 50,6 11,6 533
2014|961 784 77 1194 676 226 4,2 49,2 50.7 62,8 1.6 53,3
2015 96,1 784 77 1194 674 926 41,2 49,1 50,7 62,8 11,6 53,3
41,2 49,1 50,7 62,9 116 53,2
41,2 49 50,8 63 11,6 53,2
i i Land conversion D Soil organic carbon (S0C) stock change (2000 -2015) 41,2 49 50,8 63,1 11,6 53,2

nite ations change

Convention to Combat crom ™ e | mitial sOC Final soc [ initialsoc | Finalsoc | soc stack 4.2 309 B 16 53,2
Desertification stock (t/ha)|stock (t/ha)| stocktotal | stocktotal | change (1) 41,2 50,9 63,2 11,6 53,2

41, 49,5 50,5 62,4 11,6 53,3
41,1 494 50,5 62,5 11,6 53,3
41,1 494 50,6 62,5 11,6 533

Estimates of change of organic carbon stock in s0il due to land conversion to a new land cover type

Cropland| |Artificial [+] 69 513 10562319 | 7848936 | -2713.383 41,3 50,9 63,3 11,6 53,2
Tree-cow]-] (Cropland -] 84,1 76,1 1500.714 | 1358307 | -142.407 41,3 51 634 11,6 53,2
Grasslan{=] Artficial [+ 68,9 513 247518 184176 | 63342 4.3 51 63,5 11,6 53,2

. 41,3 51 63,6 116 53,2
Tree-co'vtl Artificial j 85,2 658 252216 194913 -57.303 - ! ! -

Add row
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Corine Land Cover Change maps were

SOC Changes attl'lblltEd to used to derive the GSOC estimations
LU / LC Changes for the base year (2000) as well as for

e e the target year (2012) from the original

|:| loss in SOC 10% or more (potentially degraded) o L g SOC map (representing 1992.).
B cain in SOC is more than 10% (potentially improved) = 2 . SOC change was estimated by the
change (loss or gain) in SOC isless than 10% /- WgPr = BN &  difference of the two predictions.

Met area
change

- -_.E,-Landconverslon

soil erganic carbon (SOC) stock change (2000 - 2015)

Initial SOC | Final SOC Initial SOC Final SOC | SOC stock
stock (t/ha) [stock (t/ha)| stock total stock total | change (t)

Tree-cov{~||Tree-cov(-]| 6,62 22,6 22,6 14.961 14.961
GrasslanH Tree—covtl 39,17 39,17 3.766.361 3.766.361
Cropland~||Tree-cow(-] 4 30,58 35,29 319.684 368.808
WEﬂandE TrEe—CDUE \ 44,61 44,61 1249 1.249
Artificial | ~|(Tree-cov(~| 2,66 4,31 274 444
Tree-cov(-||Grassland-] 38,24 38,24 5.437.421 5.437.421
Grasslant| Grasslamu 44,07 44,07 756177 756.177
Cropland~||Grasslan{-] 42,37 48,84 4424107 | 5.099.198 | 675.091
Wetland[~] |Grasslan{] 47,69 47,69 6.915 6.915 0
Artificial || |Grassland~| 24,03 38,67 50.295 80.942 30647
Tree—cavE CmplancEl 44,47 38,00 12.496 10.955 -1.541
Grassland-| Cmplanc[j 52,85 46,46 1.697.744 1.492.668 | -205.076
Cropland~||Cropland-] 38,36 38,36 2.149.172 | 2.149.172 0
Wetland[-]|Cropland-] , 85,08 70,31 3.063 2,531 -532
Artifidal |~||Cropland ~| 27,6 44,34 3.450 5.543 2.093
GrasslanE WellandE § 20,25 20,25 9.922 9.922 0
Tree-cov{~| |Artificial {~| 16,47 1,44 17.570 1.537 -16.033
Grasslan{-| |Artificial {-]| 16,55 1,51 77.022 7.044 -69.978
Cropland~| |Artificial {-] 14,92 1,34 285115 25.698 -250.417
Wetland[-] |Artificial {-| I 28,55 2,67 4.454 M7 -4.037
Artificial {-]|Artificial {-] 10,05 10,05 40,665 49.665 0
Add row
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TAKE HOME MESSAGE

« Spatial assessment of LDN SOz1-3 (trends in carbon stocks
above and below ground) supposes the availability of
proper DSM products;

« SOC stock map compiled using local (at most regional; as
opposed to global) data can provide more accurate
estimates at national level;

A International
ok Decade of Soils

* Spatial information on LC/LU changes can and should be RIS 2015-2024
used in SOC mapping and monitoring;

*  Werecommend applying the SOC stock map of 1992 as

baseline to track and assess SOC stock change in Hungary. Ho

read \ HER /
THANK YOU FOR YOUR ATTENTION more .


https://www.sciencedirect.com/science/article/pii/S0167198719301448

