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Amhara 2021 Amhara 2022
Reference data Classified data Reference data Classified data
LULC class TC GW CL BA WA SL SV FC TP YP |Total PA[%] LULC class TC GW CL BA WA SL SV FC TP YP |Total PA[%]
Tree cover (TC) 12 - - 3 - - 15 80.0 Tree cover (TC) 19 - - - - 2 - - 2 23 826
Grassland/Wetland (GW) | - 22 5 - - - 2 - - 31 710 Grassland/Wetland (GW) | 2 32 3 - - - - - - - 37 865
Cropland (CL) 1 - 200 - -4 3 1 - |209 957 Cropland (CL) 2 - 212 - T - | 220 964
Bare/Built-up (BA) - - 26 - - 26 100.0 Bare/Built-up (BA) - - 14 - - - - 14 100.0
Water (WA) - - - - 1 - - - - 1 100.0 Water (WA) - - - - 2 - - - - - 2 100.0
Shrubland (SL) 2 - 15 55 - - 72 764 Shrubland (SL) - 3 7 - - 64 1 - - 75 853
Sparse vegetation (SV) 8 1 3 2 - - 23 391 Sparse vegetation (SV) - 3 1 - 8 3 - - - 15 20.0
Fallow cropland (FC) - - 1 - - - 36 - - 37 973 Fallow cropland (FC) - - 3 - - - 7 - - 10 70.0
Tree plantation (TP) - - 3 ) - 13 - 14 929 Tree plantation (TP) 1 - 1 - - - 20 - 22 909
Young plantation (YP) - - - - - - - - 3 3 100.0 Young plantation (YP) - 2 - - - - - - - 2 4  50.0
Total 15 30 222 26 1 66 11 43 14 3 | 431 OA[%] Total 24 37 229 15 2 79 5 7 22 2 | 422 OA[%]
UA [%] 80.0 73.3 90.1 100.0 100.0 83.3 81.8 83.7 92.9 100.0 87.5 UA [%] 79.2 86.5 92.6 93.3 100.0 81.0 60.0 100.0 90.9 100.0 88.9
Benishangul 2021 Benishangul 2022
Reference data Classified data Reference data Classified data
LULC class TC GW CL BA WA SL SV FC TP |Total PA[%] LULC class TC GW CL BA WA SL SV FC TP |Total PA[%]
Tree cover (TC) 50 - - = = 2 = - - | 52 962 Tree cover (TC) 47 1 - E = 2 s 2 - | 50 940
Grassland/Wetland (GW) | - 70 17 - - 7 2 - - 96 729 Grassland/Wetland (GW) | - 86 10 - - 4 1 - 2 103 835
Cropland (CL) - 17 388 - - 17 4 2 - 428 90.7 Cropland (CL) = 16 272 = - 18 1 2 2 311 875
Bare/Built-up (BA) - - 1 37 - 1 2 - - 41 90.2 Bare/Built-up (BA) - 1 - 49 - - 1 - - 51 96.1
Water (WA) - - - - 2 - - - - 2 100.0 Water (WA) - = - - 1 - - - 1 100.0
Shrubland (SL) 2 5 11 - 195 - - - 213 915 Shrubland (SL) 3 4 15 - - 192 - 216 889
Sparse vegetation (SV) - 1 2 - - - 32 2 - 37 86.5 Sparse vegetation (SV) - 10 2 1 - 1 25 - - 39 641
Fallow cropland (FC) - 1 3 1 - = B 35 - 40 875 Fallow cropland (FC) - - 1 - - - - 13 - 14 929
Tree plantation (TP) - - - - - - - 13 | 13 100.0 Tree plantation (TP) 2 - - - - - - - 10 | 12 833
Total 52 94 422 38 2 222 40 39 13 | 922 OA[%] Total 52 118 300 50 1 217 30 15 14 | 797 OA([%]
UA [%] 96.2 745 91.9 97.4 100.0 87.8 80.0 89.7 100.0 89.2 UA [%] 90.4 72.9 90.7 98.0 100.0 88.5 83.3 86.7 71.4 87.2
Gambella 2021 Gambella 2022
Reference data Classified data Reference data Classified data
LULC class TC GW cL BA WA SL FC MV | Total PA [%] LULCclass TC GW CL BA WA SL sV FC TP MV | Total PA[%]
Tree cover (TC) 39 - 1 - - 5 - - - - 45  86.7
Tree cover (TC) a4 = & é 3 5 i z 50 90.0 Grassland/Wetland (GW) 138 18 % g @ - 168 821
Grassland/Wetland (GW) 2 100 15 & = 8 1 = 124 80.6 Cropland (CL) 2 402 - 3 28 = 2 a - | 432 931
Cropland (CL) - 1 512 - - 9 - 1 | 523 979 Bare/Built-up (BA) - 2 - - 1 1 - 1|3 o914
Bare/Built-up (BA) - - 1 24 - - 2 1 28 85.7 Water (WA) - - - 5 - - - - 5  100.0
Water (WA) = - - = 7 & = 7  100.0 Shrubland (SL) 9 39 - 240 2 - - 3 293 819
Shrubland (SL) 1 4 33 - - 139 - - | 177 785 ipﬁ'se "eﬂel'a‘::(';(g)") 1 g £ o= U8 ; i 285 :Z:
allow cropian - - - .
Fallow cropland (FC) - - 3 - - 23 - |2 885 il plam:"on a5 o S R -
Mixed vegetated/bare (MV) | - 2 11 1 - - - 11 | 25 440 Mixed d/bare (MV) | - R 5 R B 3 R : B 26 | 38 765
Total 46 107 572 28 7 161 26 13 | 960 OA[%] Total 39 150 474 32 6 285 23 7 6 30 |1052 OA[%]
UA [%] 97.8 935 89.5 85.7 100.0 86.3 88.5 84.6 89.7 UA [%] 100.0 92.0 84.8 100.0 83.3 842 783 714 1000 86.7 86.6

Figure S1. Confusion matrix tables for the LULC classifications for the three study areas Amhara,
Benishangul and Gambela for the years 2021 and 2022. The accuracies are given as user’s accuracies
(UA), producer’s accuracies (PA) and overall accuracy (OA).
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Table S1. Overview of the 33 input data variants tested for random forest crop type classification.
The table provides information about variant category (column 1), bands/indices/parameters in-
cluded as input features (column 2), number of input features (column 3), and overall accuracies
retrieved (columns 4-12). The overall accuracies are provided for the six individual classifications,
as average for each study area, and as overall mean.

33 Variants Overall accuracies
Category Input features li\llof;t(:tf AMH AMH BEN  BEN GAM GAM :1\:/([31: :\]/E:- iv‘/\el\r/f O:l(;r-
features 2021 2022 2021 2022 2021 2022 age  age age | mean
VI NDVI 8 085 073 064 074 083 077|079 0.69 0.80 0.76
MSR 8 084 073 065 075 080 076 | 078 0.70 0.78 0.75
EVI 8 08 072 063 074 089 075 | 079 0.69 0.82 0.76
EVI2 8 084 077 063 074 089 073 | 080 0.69 0.81 0.77
SAVI 8 085 073 059 072 087 073 | 079 0.66 0.80 0.75
GNDVI 8 084 0.67 061 076 089 073 | 075 0.68 0.81 0.75
NDRel 8 084 0.66 066 073 085 076 | 075 0.70 0.81 0.75
NDRe2 8 081 074 066 073 085 077 | 078 0.70 0.81 0.76
ReNDVI 8 085 073 070 073 083 070 | 079 0.71 0.77 0.75
GNDWI 8 080 0.65 061 079 088 073|073 0.70 0.80 0.74
NDWI1 8 082 0.68 063 074 085 070 | 075 0.69 0.78 0.74
NDWI2 8 083 0.69 064 077 084 076 | 076 0.70 0.80 0.75
VI combined EVI2 + NDRe2 16 088 0.81 070 078 0.88 0.77 | 085 0.74 0.83 0.80
EVI2 + NDRe2 + GNDWI 24 089 080 073 081 088 0.77 | 084 0.77 0.82 0.81
EVI2 + NDRe2 + NDWI2 24 086 077 073 079 089 077 | 082 0.76 0.83 0.80
S2 S2 bands 80 093 082 081 08 088 079 | 087 0.83 0.84 0.85
S2 + VI S2 bands + EVI2 88 089 0.81 080 08 088 078 | 085 0.83 0.83 0.84
S2 bands + EVI2 + NDRe2 96 092 081 080 087 089 081 | 087 0.84 0.85 0.85
S2 bands + EVI2 + NDRe2 + GNDWI 104 092 080 080 08 09 081 | 086 0.83 0.86 0.85
RI RVI 8 063 0.61 049 058 058 042 | 062 0.54 0.50 0.55
Diff 8 057 061 054 060 067 055|059 057 0.61 0.59
Ratio 8 062 0.64 046 056 059 045 | 063 0.51 0.52 0.55
RI combined RVI + Diff + Ratio 24 064 065 058 065 063 056 | 064 0.62 0.59 0.62
S1 VV +VH 16 077 0.66 063 0.72 077 0.66 | 0.72 0.67 0.72 0.70
S1+RI VV +VH + RVI 24 077 069 061 073 076 0.68 | 073 0.67 0.72 0.71
VV + VH + Diff 24 075 071 065 077 081 0.67 | 073 0.71 0.74 0.73
VV + VH + Ratio 24 075 072 062 073 077 066 | 074 0.67 0.72 0.71
VV + VH + RVI + Diff + Ratio 40 074 070 064 069 080 0.65 | 072 0.66 0.72 0.70
VI+S1+RI EVI2 + NDRe2 + VV + VH + Diff 40 089 0.8 070 084 080 079 | 08 077 0.80 0.81
EVI2 + NDRe2 + GNDWI + VV + VH + Diff 48 091 080 073 08 082 077 | 085 0.79 0.80 0.81
S2+S1 S2 bands + VV + VH 96 091 081 08 087 088 0.81 | 08 0.83 0.84 0.85
S2 +S1 +RI S2 bands + VV + VH + Diff 104 090 0.84 081 08 088 0.83 | 087 0.83 0.85 0.85
S2+VI+S1+RI S2bands+EVI2+NDRe2+VV+VH+Diff 120 092 084 08 08 089 085 | 088 0.85 0.87 0.86
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Amhara 2021 Amhara 2022
Referencedata |Classified data Reference data | Classified data
Cro.ptvpe p | 3 4 5. 6 8 10 12 15 18 19 |Total PA[%] Crop type 1 3 4 5 6 8 0 15 18 19 |Total PA[%]
Maize (1) 24 - - - - - 1 - - - - | 25 960 -
Sunflower (3) : g9 w5 ow o= & = e | 487 2000 Maize (1) AL S R
Sesame (4) . _ 5 . . . . . . . . 5 1000 Sunflower (3) 1 17 - - - - - - - - 18 944
Mung bean (5) ) A 5 ) ) ; ) . . ) 5 1000 Sesame (4) 1 - 3 - 1 - - - - - 5 60.0
Soya bean (6) 101 - 7 - - - - - - |19 ws9s Mupgheano) | = = = 8 4 = = = = =g 1833
Haricotbeane)| = = = & = & = & = = & |5 wmoog Soyabesnlo) I T - T A e -
Pepper (10) 1 ; ; A : 4 . . A . 6 66.7 Haricotbean (8) | 1 - - - - 3 - - - - 4 75.0
Chickpea (12) 2 2 = = = % 7 5 - | 6 667 Pepper (10) 2 ) 1 2 90 e ) = [ = 00
Whest{15) ; S ) ) g - | 46 .0t Wheat (15) 1 2 - 2 2 20 - - |21 952
Teff (18) - - a - |a 1000 TeRO8 T S I
Finger Millet (19) - R R . R . R R R 0 6 6  100.0 Finger Millet (19)| - - - 1 - - - - 2 3 66.7
Total 28 2 3 3 7 5 5 2 3 5 3 110 OA[%)] Total 37 17 3 8 28 3 0 21 3 2 122 OA (%]
UA [%] 85.7 95.0 83.3 83.3 100.0 100.0 80.0 100.0 100.0 80.0 100.0 91.8 UAT] 73.07100.0'100.0°62.5: 756 10007 = 252 100.0:1000 82,6
Benishangul 2021
Reference data |Classified data Benishiangyl 2022
Crop type 1 2 4 6 7 10 18 20 |Total PA[%] Reference data |Classified data
Maize (1) 32 2 - - - - - - 34 941 Crop type 1 2 6 10 18 20 |Total PA[%]
Sorghum (2) 1 35 - 3 - - - - 39 897 Maize (1) 23 1 - 2 - - 26 885
Sesame (4) 1 1 0 - - - - - 2 0.0 Sorghum (2) 2 24 - - - 1 27 889
Soya bean (6) 5 3 - 33 - 3 - 1 45 733 Soya bean (6) - 1 10 - - - 11 90.9
Groundnut (7) 1 - - - 2 - - - 3 66.7 Pepper (10) 2 3 - 33 - - 38 86.8
Pepper (10) 1 2 - 2 20 - 1 26 769 Teff (18) - - 2 3 - 5 60.0
Teff (18) - - - - 3 - 3 100.0 Niger seed (20) - - - - - 6 6 100.0
Nigerseed(20) | - - 1 - - - - 2| 3 667 Total 27 29 10 37 3 7 [113 OA[%]
Total 41 43 1 38 2 23 3 4 155 OA[%] UA [%] 85.2 82.8 100.0 89.2 100.0 85.7 87.6
UA [%] 78.0 814 0.0 86.8 100.0 87.0 100.0 50.0 81.9

Gambella 2022
Gamiiella;2021 Reference data |Classified data
Reference data |Classified data Crop type 1 2 4 5 6 9 |Total PA[%]
Crop type 1 2 5 9 |Total PA[%] Maize (1) 19 - - 2 - - 21 905
Maize (1) 8 1 1 - 10 80.0 Sorghum (2) 2 3 - 4 - - 9 333
Sorghum (2) - 3 1 2 6 50.0 Sesame (4) - 7 - - - 7 100.0
Mung bean (5) - 31 31 100.0 Mung bean (5) 5 22 - - 27 815
Cotton (9) 2 - 2 31|35 86 Soya bean (6) = - 2 12 2|16 750
Total 10 4 735 33 82 OA[%] Cotton (9) - - - - = 31 31 100.0
UA [%] 80.0 75.0 88.6 939 89.0 Total 26 3 7 30 12 33 | 111 OA[%]

UA [%] 73.1 100.0 100.0 73.3 100.0 93.9 84.7

Figure S2. Confusion matrix tables for the crop type classifications for the three study areas Amhara,
Benishangul and Gambela for the years 2021 and 2022. The accuracies are given as user’s accuracies

(UA), producer’s accuracies (PA) and overall accuracy (OA).



