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• 149 Sampling Areas (SAs) to
represent 27 farming strata

• randomly selected

• nr of SAs per stratum represents
relevance for farming intensity

• 97 SAs scheduled for visit; 52 in
reserve

• an SA is a 500x500m box for which a
homogeneous polygonic segment
cover has been prepared by image
interpretation

• field visits to label the segments
with crop data
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Strategy of crop acreage determination

• Determine per crop at segment level
• Aggregate to SA level
• Aggregate to stratum level
• Aggregate to study unit level (being municipality, (sub)district,

province, nation or …)



Crop acreage determination

𝑠1

Known a priorily
𝑷𝒗𝒊𝒔(𝑺𝒏)  :  set of visited SAs 𝑝 in stratum 𝑆𝑛 
𝜶 𝒔𝒊 :  area size of segment 𝑠𝑖  inside SA’s box500
𝜶(𝒑𝒌)    :  total area size of SA 𝑝𝑘  (max 250,000) 

Known a priorily and possibly adjusted during fieldwork
𝝈𝒄𝒖𝒍𝒕 𝒑𝒌 :  set of cultivated segments s in SA 𝑝𝑘

Determined during fieldwork
𝝆(𝒔𝒊, 𝒄𝒋)  :  ground cover percentage of crop 𝑐𝑗  in segment 𝑠𝑖  

  (for part inside SA’s box500)
𝝈𝒗𝒊𝒔𝒄𝒖𝒍𝒕 𝒑𝒌 :  set of visited cultivated segments s in SA 𝑝𝑘
𝝈𝒏𝒐𝒕𝒗𝒊𝒔𝒄𝒖𝒍𝒕 𝒑𝒌 :  set of not visited cultivated segments s in SA 𝑝𝑘

We work in [m2], eventually convert to [ha].



Aggregation at SA level

𝑠𝑒𝑔𝑚𝑒𝑛𝑡_𝑐𝑟𝑜𝑝_𝑎𝑟𝑒𝑎(𝑠𝑖 , 𝑐𝑗) ≡ 𝛼 𝑠𝑖 ∙ 𝜌(𝑠𝑖 , 𝑐𝑗)

s𝑎_𝑐𝑟𝑜𝑝_𝑎𝑟𝑒𝑎_𝑜𝑏𝑠 𝑝𝑘, 𝑐𝑗 ≡ σ𝑠 ∈ 𝜎𝑣𝑖𝑠𝑐𝑢𝑙𝑡 𝑝𝑘
𝑠𝑒𝑔𝑚𝑒𝑛𝑡_𝑐𝑟𝑜𝑝_𝑎𝑟𝑒𝑎(𝑠, 𝑐𝑗)

𝑠𝑎_𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑡𝑒𝑑_𝑎𝑟𝑒𝑎(𝑝𝑘) ≡ ෍

𝑠∈𝜎𝑐𝑢𝑙𝑡(𝑝𝑘)

𝛼(𝑠)

sa_𝑐𝑟𝑜𝑝_𝑎𝑟𝑒𝑎 𝑝𝑘, 𝑐𝑗 ≡ 𝑠𝑎_𝑐𝑟𝑜𝑝_𝑎𝑟𝑒𝑎_𝑜𝑏𝑠(𝑝𝑘, 𝑐𝑗) ∙
𝑠𝑎_𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑡𝑒𝑑_𝑎𝑟𝑒𝑎(𝑝𝑘)

σ𝑠∈𝜎𝑣𝑖𝑠𝑐𝑢𝑙𝑡(𝑝𝑘)
𝛼(𝑠)



Aggregation at stratum level

𝑠𝑡𝑟𝑎𝑡𝑢𝑚_𝑐𝑟𝑜𝑝_𝑎𝑟𝑒𝑎 𝑆𝑛, 𝑐𝑗 ≡ ෍

𝑝∈𝑃𝑣𝑖𝑠(𝑆𝑛)

𝑠𝑎_𝑐𝑟𝑜𝑝_𝑎𝑟𝑒𝑎(𝑝, 𝑐𝑗)

𝑠𝑡𝑟𝑎𝑡𝑢𝑚_𝑒𝑎𝑠_𝑎𝑟𝑒𝑎(𝑆𝑛) ≡ ෍

𝑝∈𝑃𝑣𝑖𝑠(𝑆𝑛)

𝛼(𝑝)

𝑠𝑡𝑟𝑎𝑡𝑢𝑚_𝑐𝑟𝑜𝑝_𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑆𝑛, 𝑐𝑗 ≡
𝑠𝑡𝑟𝑎𝑡𝑢𝑚_𝑐𝑟𝑜𝑝_𝑎𝑟𝑒𝑎 𝑆𝑛, 𝑐𝑗
𝑠𝑡𝑟𝑎𝑡𝑢𝑚_𝑠𝑎𝑠_𝑎𝑟𝑒𝑎(𝑆𝑛)



Aggregation to study unit level

Given any spatial unit U and a crop 𝑐𝑗, we can compute the crop area:

𝑐𝑟𝑜𝑝_𝑎𝑟𝑒𝑎(𝑈, 𝑐𝑗) ≡

෍

𝑛

𝑎𝑟𝑒𝑎 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑈, 𝑆𝑛 ∙ 𝑠𝑡𝑟𝑎𝑡𝑢𝑚_𝑐𝑟𝑜𝑝_𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒(𝑆𝑛, 𝑐𝑗)



SAs

70 scheduled and visited
7 not scheduled but visited

27 scheduled but not visited
45 not scheduled nor visited


