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Analyzing the agreement of maps through spatial aggregations
BU Ren-Cang'?, LI Xiu-Zhen', HU Yuan-Man', CHANG Yu'., HE Hong-Shi'  (Iustitute of Applied Ecology.

Chinese Academy of Sciences, Shenyang 110016.China; 2. Graduate School sChinese Academy of Sciences . Beijing 100039). Acta Ecologica Sinica
2004,24(4) :659~665.

Abstract ;: Spatial aggregation of raster data based on majority and random rule were used in this study. To access the agreement
of aggregation/scaling-up effects on landscape patterns. a classified TM imagery (8 cover types) covering 1. 37 million ha with
30m resolution was aggregated incrementally from 30m to 990m. For proportions of most common cover types in majority rule-
based aggregation increased slowly. whereas proportions of less common cover types decreased rapidly with increasing
resolutions. For random rule-based aggregation, proportion of each cover type remained constant value. Kappa index for no
ability, for location, for quantity and standard Kappa index decreased with increasing scales in majority and random rule-based
aggregations. For Majority rule-based aggregation, Kappa index for quantity decreased gradually, but for random rule-based
aggregation, it maintained 100%. Agreements of maps obtained from majority rule-based aggregation are higher than those
from random rule-based aggregation. Agreements due to quantity increased in majority rule-based aggregation. but it
maintained a fixed value 9. 64% in random rule-based aggregation with increasing resolutions. Agreement due to chance
maintained 12. 50% in all aggregations. Agreement due to location obviously decreased, whereas error due to location
substantially increased. There were no apparent changes in agreement and error due to location at stratum and substratum
levels in all aggregations. To the contrary, agreement and error due to location at grid cell levels substantially increased in all

aggregations. Agreement and error due to location at grid cell levels determined the agreement and error due to location,
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furthermore, agreement and error due to location determined the agreement and error of the whole map. If standard kappa was
higher than 70% was considered satisfactory, the critical value in spatial scale was 210m for majority rule-based aggregation,
and it was 150m for random rule-based aggregation. If a higher critical value was needed in study, the extent or classification
system should be altered according to objective of study.

Key words :aggregation; majority rule; random rule; Kappa index
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KQuantity = (P, — NQML) /(PQML — NQML) (5)
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Table 3 The Kappa indices in different measurement scales
(m) RuleM (%) RuleR (%)

Scale KNo K Location Kquantity KStandard KNo K Location KQuantity KStandard
30 100 100 100 100 100 100 100 100
60 92 91 100 91 90 89 100 89
90 88 86 100 86 84 82 100 82

120 83 82 99 81 79 77 100 77

150 80 78 99 77 75 71 100 71

180 77 75 98 74 70 67 100 67

210 74 72 97 71 67 63 100 63

240 72 69 97 68 64 59 100 59

270 70 67 96 66 61 56 100 56

300 68 66 95 63 59 54 100 53

330 66 64 94 62 57 51 100 51

360 65 63 94 60 55 49 100 49

390 63 62 93 58 53 47 100 47

420 62 61 92 57 51 46 99 45

450 61 60 91 56 50 44 100 44

480 60 59 91 55 49 43 100 43

510 60 58 90 54 48 41 99 41

540 59 57 90 53 47 40 100 40

570 58 56 90 52 45 39 99 39

600 57 56 89 51 45 38 99 38

630 Y 55 89 50 44 37 99 37

660 56 54 88 49 43 36 99 36

720 55 53 88 48 42 35 99 34

750 54 53 87 47 41 34 99 34

780 54 52 88 47 41 33 100 33

810 53 52 87 46 40 33 100 33

840 53 52 87 46 40 32 99 32

870 53 51 87 45 89 32 99 31

900 52 51 87 45 38 31 99 31

930 52 50 86 44 38 31 99 30

960 51 50 86 14 37 30 98 30

990 51 50 86 44 37 30 99 30
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