Appendix S4: SENSITIVITY ANALYSES

Sensitivity analyses were done for the default setting and when varroa was added (i.e. N_Initial_Mites_Healthy:
10, N_lInitial_Mites_Infected: 10). Each single parameter was multiplied by a factor ranging from 0.1 to 4 (x-
axis). Mean colony size after 3 years was used as output (y-axis) (N = 10). Default values (i.e. factor = 1) are
shown as a white circles. The effect of Squadron_Size, which defines the number of foragers represented by a
forager super-individual, was varied from 1 to 1000.
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Without varroa With varroa
(xii) ~ "DRONE_EGGLAYING_STOP" (default = day 240, i.e. 28" August)
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Without varroa With varroa

(xvii) "FLIGHT_VELOCITY" (default velocity = 6.5 m/s)
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"MAX_EGG_LAYING" (default = 1600 eggs per day)
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Without varroa With varroa
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(xxix) "MITE_FALL_DRONECELL" (default proportion = 0.2 per emergence)
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(Xxx) "MITE_FALL_WORKERCELL" (default proportion = 0.3 per emergence)
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(xxxi) "MITE_MORTALITY_BROODPERIOD" (default mortality = 0.006 per day)
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Without varroa With varroa
(xxxiii)  "MORTALITY_DRONE_EGGS" (default mortality = 0.064 per day)
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(xxxvii) "MORTALITY_EGGS" (default mortality = 0.03 per day)
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Without varroa With varroa
(xI) "MORTALITY_PUPAE" (default mortality = 0.001 per day)
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Without varroa

(xIv) "POLLEN_R_kg" (default weight = 1 kg)
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VIRUS SPECIFIC PARAMETERS (Deformed Wing Virus):

"MORTALITY_INHIVE_INFECTED_AS_PUPA" (default mortality = 0.012 per day)
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"VIRUS_TRANSMISSION_RATE_MITE_TO_PUPA" (default probability = 0.89)
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Without varroa With varroa

(Ixi) "VIRUS_TRANSMISSION_RATE_PUPA TO_MITES" (default probability = 1)
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Impact of the number of foragers per super-individual:

(Ixii) "SQUADRON_SIZE" (only without varroa) (default number of bees = 100)
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Parameters not included, as they require integer values:

"DRONE_EMERGING_AGE"
"DRONE_HATCHING_AGE"
"DRONE_PUPATION_AGE"
"EMERGING_AGE"
"HATCHING_AGE"
"MAX_AFF"

"MIN_AFF"
"PUPATION_AGE"

Parameters not included, as their default value is 0:

"DANCE_INTERCEPT"
("N_INITIAL_MITES_HEALTHY")
("N_INITIAL_MITES_INFECTED")
"POST_SWARMING_PERIOD"

Parameters not included for other reasons (e.g. because they are constants or do not affect the modelled
processes):

"ENERGY_HONEY _per_g"
"ENERGY_SUCROSE"
"INPUT_FILE"
"MAX_BROODCELLS"
"MAX_km_PER_DAY"
"N_FLOWERPATCHES"
"N_GENERIC_PLOTS"
"PATCHCOLOR"
"SEASON_START"
"SEASON_STOP"
"STEPWIDTH"
"STEPWIDTHdrones"
"WEIGHT_WORKER_g"



