Analysis of Data from
Nov 12, 2022-Mar 30 2023

Entrance Slatted Upper Entrance | Lower Entrance
faces Rack? With wind block

Sask1l South Cozy (R8) Yes No 1.8”x3/8”
Sask?2 South Cozy (R8) No No 1.8”x3/8"
Itall South Cozy (R8) Yes 1/2” x 3/8” Y oval —1" x
3/8”
Sask3 South Cozy (R8) No 1/2” x 3/8” Y oval —1" x
3/8”
Stalker North 3 layers of No 1/2” x 3/8” Y% oval — 1”7 x
R3.7 Colony 3/8”
quilt (R11.1)

NH Beekeeper Association



Definitions

* Vapor Density = Absolute humidity : (expressed as grams of water vapor per cubic meter
volume of air) is a measure of the actual amount of water vapor (moisture) in the air,
regardless of the air's temperature. (from weather.gov).

e Absolute humidity is also referred to as vapor density of the air.

* The equation used to calculate this is :
*  (0.611*10) * Power(2.71828,(17.502*T)/(T+240.9)) * (RH*2.18647)/(273.15+T)

Where RH is the relative humidity as measured by broodminder and T measured temp In Celsius

* Relative humidity also measures water vapor but RELATIVE to the temperature of the air.
It is expressed as the amount of water vapor in the air as a percentage of the total
amount that could be held at its current temperature. (www.zehnderamerica.com)

* Vapor Pressure Deficit (VPD) is a measure of how much more “room” there is for
humidity (water vapor) in the air, at the current temperature


http://www.zehnderamerica.com/

Box & Whisker graphs
Daily mean values




ORANGE CIRCLE indicates approximate cluster location

Temperature — (Mean daily values)

Sask1l - Slatted Rack, Single bottom entrance

M box2-south M box2-north M box4-south [ box4-north M box4-east M outdoor

Ital1-Slatted Rack, Top/Bottom entrance

M box2-south M box2-north [ box4-south [ box4-north [ box4-east M outdoor

90 In Jan,the tor:E of the cluster is on the west 1side of 100 Bees started moving up
the center of the box (no sensor) and are % way 90 during the-month-and-the top
80 between the north and south sensors ; In Feb they %0 of the cluster is in the middle
70 moved to the northeast corner; In march they of box 4
m to the south east corner 70
60
¢ 60
50 R .ﬁ ’ 50
40 # 20 .
30 30 + .’
20 20 Clustered near b
Clustered near box2-south Clustered near C_)XZ'
10~ in November, but then ° 10  south and keeping oo
0  started moving around e 0 Temps very constant
maybe looking for food? ° °
10 (may g ) 10
November December January February March November December January February March
Sask2 - NO slatted Rack, Bottom only opening Sask3 - NO Slatted Rack, Top/Bottom opening
B boxz-south B box2-north [l boxd-south [ boxd-north Bl boxd-east [l outdoor M box2-south M box2-north M box4-south E box4-north B box4-east M outdoor
100
90
90
80
80
70
°,° 70
60 -
o, ® 60
50 %o
. 50
40
m | * 2
30 é
30
20
° 20
10 )
10
0 . :
Clustered near box2-south — keeping temps very constant 0 — Clustered near box2 south in November, but moved up to box-4 south & east
-10 10 in December. They have been consuming sugar bricks since dec 3
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Interesting that there isn’t any commonality in the patterns between the mean temps in the colonies
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ORANGE CIRCLE indicates approximate cluster location

Vapor Density — (Mean daily values)

Sask1 - Slatted Rack, Single bottom entrance
Ital1-Slatted Rack, Top/Bottom entrance

B box2-south B box2-north B box4-south E box4-north M box4-east B box2-south B box2-north B boxd-south B boxd-north B boxd-east

25
25
Clustered near box4 south & east in December & Jan, moved east in
20 Feb— Relative Humidity in Box2-North in Jan/Dec is high because Clustered near box2-south in Nov & Dec, then moved to box4 in Jan.
. temps are low. 20 keeping moisture in air very constant. Temp in box4-south is low 50 in January.
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The colonies clustered at the top in Jan (Sask1 & Sask3) have much more variability in Dec... why? Itall moved up in 2" half of Jan — but

we don’t see the variability. Interesting 3 of the colonies have much more variability in Feb. The one less variability maybe a small cluster.



ORANGE CIRCLE indicates approximate cluster location

Relative Humidity— (Mean daily values)

Sask1 - Slatted Rack, Single bottom entrance

M box2-south M box2-north [M box4-south [F box4-north [l box4-east

Ital1-Slatted Rack, Top/Bottom entrance

B box2-south B box2-north M box4-south E box4-north M box4-east
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20 so much in Nov/Dec. Temp in Jan in box4-east was high 50s 20 moving to box4-south in January.and keeping
In Feb they were clustered in the northeast corner. The cluster maybe small. RH is very constant very constant
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. Cluster moved up to box4 in March RH in the area of the cluster (Box4-south) is in the 60s.
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ORANGE CIRCLE indicates approximate cluster location

VPD- (Mean daily values)

Saskl — slatted rack, bottom only*
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PINK indicate
approximate area of

the cluster

Monthly Stats — Mean Values

Slatted — Bottom entrance only* (Sask1)

box2-south
box2-north
box4-south
box4-north
box4-east

outdoor

Nov Dec Jan Feb Mar Nov Dec Jan Feb Mar
60.81 43.51 34.31 30.46 37.69 9.71 6.79 4.60 3.95 4.67
41.18 36.40 34.33 30.03 37.25 6.03 5.72 5.32 4.44 5.19
46.06 58.28 44.02 38.06 42.90 6.49 8.04 5.23 4.55 4.89
43.92 47.29 42.86 39.07 41.87 6.00 6.75 5.96 5.21 5.31
45.58 51.61 56.48 46.99 50.81 6.17 7.34 8.35 5.55 8.04
35.03 30.74 31.13 26.90 35.09 4.12 3.78 3.91 3.02 3.78

Slatted — Top & Bottom Entrance (ltall)

box2-north
box4-south
box4-north

box4-east

outdoor

Vapor Density(g/m3)

Nov Dec Jan Feb Mar Nov Dec Jan Feb Mar
51.00 53.61 48.47 38.47 44.78 7.41 7.54 6.29 4.98 6.21
43.19 39.37 41.24 37.06 43.68 6.89 6.28 6.97 6.37 7.48
49.03 45.84 49.85 64.24 84.44 7.11 6.30 7.22 8.93 12.87
46.30 41.98 45.34 49.72 69.35 6.85 6.27 7.20 7.70 11.94
48.11 42.84 46.22 50.52 73.76 6.66 5.76 6.61 7.76 13.30
35.03 30.74 31.13 26.90 35.09 4.12 3.78 3.91 3.02 3.78

*Late December the bees chewed
away the insulation opening up a
small entrance at the top of Sask1
Outdoor vapor density is NOT

measured in the apiary but derived

from data from Broodminder.

Looking at the temps corresponding vapor densities, all colonies look pretty similar :
- if the temps at the sensor are in the 70s/80s Vapor density is 12-14
- temps in the 60s, vapor density is 9-11
- temps in the 50s , vapor density is 7-8
- temps in the 40s,vapor density is 6-7 (There is one case — sask2, box4 east that is closer to 8 in Nov)

- temps in the 30s,vapor density = 5-6 (but outdoor vapor density is in the 4 rang)




PINK indicate

approximate area of Monthly Stats — Mean Values

the cluster
NOT Slatted — Bottom entrance only (Sask2)

Sask2 Temp(F) Vapor Density(g/m3)
Nov Dec Jan Feb Mar Nov Dec Jan Feb Mar
box2-south 61.14 64.80 61.11 57.90 58.50 10.34 11.47 11.35 11.18 9.25
box2-north 42.13 40.10 40.28 36.85 44.62 7.25 6.75 6.76 6.41 8.70
box4-south 44.16 42.08 41.93 40.71 59.15 6.90 6.51 6.59 6.50 10.41
box4-north 45.83 43.90 43.13 44.30 50.27 7.17 6.67 6.62 6.84 9.57
box4-east 45.48 43.44 43.54 42.37 52.58 8.64 7.13 7.74 7.83 11.25
outdoor 35.03 30.74 31.13 26.90 35.09 4.12 3.78 3.91 3.02 3.78

NOT Slatted — Top & Bottom Entra nce(Sask3) *This colony has a temp-only sensor at box4-east

Vapor Density(g/m3)
Nov Dec Jan Feb Mar Nov Dec Jan Feb Mar
box2-south 64.00 37.17 36.45 35.89 47.46 8.99 5.20 5.34 5.49 8.53
box2-north 44.83 36.73 36.82 37.44 50.60 6.89 5.89 6.12 6.35 8.87
box4-south 53.47 68.07 61.96 61.43 79.35 8.81 11.79 9.72 9.56 14.62
box4-north 50.13 50.38 49.58 58.51 82.81 7.73 7.84 7.76 10.01 14.83
outdoor 35.03 30.74 31.13 26.90 35.09 4.12 3.78 3.91 3.02 3.78

Looking at the temps corresponding vapor densities, all colonies look pretty similar :
- if the temps at the sensor are in the 70s/80s Vapor density is 12-14
- temps in the 60s, vapor density is 9-11
- temps in the 50s , vapor density is 7-8
- temps in the 40s,vapor density is 6-7 (There is one case — sask2, box4 east that is closer to 8 in Nov)
- temps in the 30s,vapor density = 5-6 (but outdoor vapor density is in the 4 rang)



PINK indicate
approximate area of
the cluster

Monthly Stats — Mean Values

Stalker - NOT Slatted — Top & Bottom Entrance(stalker) — R11.1, north facing

stalker

Nov Dec Jan Feb Mar Nov Dec Jan Feb Mar
box2-
Helliigl | 4454 | 40.39 | 41.49 | 41.80 | 54.26 6.06 5.58 5.97 5.66 7.79
box2-
Weipia | 46.93 | 44.05 | 51.07 | 64.62 | 81.65 7.38 6.82 8.52 12.58 | 16.28
box4-
el | 46.07 | 41.30 | 41.86 | 42.06 | 55.51 8.33 6.49 4.59 6.28 12.09
box4-
Welgial | 45.99 | 41.59 | 42.42 | 43.01 | 70.15 6.30 2.00 1.50 2.22 16.27
box4-
east 55.49 | 43.79 | 42.79 | 43.25 | 60.16
Wilideleleld 35.03 | 30.74 | 30.95 | 26.90 | 35.09

Stalker has much more moisture in the air for the March temp readings on the north side than the other colonies

Looking at the temps corresponding vapor densities, all colonies look pretty similar :
- if the temps at the sensor are in the 70s/80s Vapor density is 12-14
- temps in the 60s, vapor density is 9-11

- temps in the 50s , vapor density is 7-8

- temps in the 40s,vapor density is 6-7 (There is one case — sask2, box4 east that is closer to 8 in Nov)
- temps in the 30s,vapor density = 5-6 (but outdoor vapor density is in the 4 rang)




Monthly
Daily mean values



Compare Colonies - Jan Day(8am-10pm) - Temps

Sask2- Bottom only, no rack

Sask1 — bottom-only*, slatted Rack
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Sask3 — top/bottom, no rack
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Sask1l & Sask3 are at the top of the box
Stalker & Sask2 are in box2 — but Stalker is on the north side & Sask2 is on the south side. Are the Stalker bees on the north

because it is in the airflow path? This is the 2" year in a row we’ve observed this.

Itall — is in box4 south/east side.



Sask2 — bottom only, no rack
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Density

Sask1 — bottom only*, rack

Compare Colonies - Jan Day(8am-10pm) — Vapor
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Stalker — top/bottom, no rack, north facing
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Stalker — box4 north & south humidity readings are suspect
It is unclear if the dips in Sask2 box4-east vapor density are real

It is interesting that stalker is on the north side of the colony — in the air flow
Vapor densities in Itall are consistent at all of the sensors. The cluster may be in between the sensors and not on top of any of them
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00-¢T1CT-T
00:-vTLTT-T
00-9T10T-T
00:8T16-T
00:0¢18-T
00-¢clLT
00-6LL-T
00:TT19T
00:€T1ST
00:STL1V-T
00-£LT1E-T
00:6TLCT
00-TClT-T
00-81T-T

o

box4-north-vpd box4-east-vpd

box4-south-vpd

Saskl — bottom only*, rack

box2-north-vpd

Compare Colonies - Jan Day(8am-10pm) - VPD

box2-south-vpd

i

L tn
N o

box2-north-vpd box4-south-vpd box4-north-vpd box4-east-vpd

box2-south-vpd

Stalker, top/bottom , no rack, north facing

2.5

In Sask2 - Except for box2-south area — the

air is fully saturated (VPD ~=0)

2

=0

Box2-north has essentially VPD

15

except for stalker that is clustered there.
This is probably because the airflow
doesn’t hit that area so it is fully

saturated.

Is this because with the single bottom
opening there isn’t as much air flow?
Bees in Saskl made their own upper

1

0.5

*Mw

0

It is also the coldest sensor

entrance in box4. Is this why we don’t see

the same pattern as we see in Sask2?

Itall- top/bottom, rack

00-81T¢€-T
00-0¢l6¢-1
00-£T18¢-T
00-¥TLLC-T
00-TT19¢-1
00-81S¢-T
00-0CLEC-T
00-£T1ce-T
00-¥T1TC-T
00-TT10C-T
00-816T-T
00-0C1LT-T
00-£T19T-T
00-¥T1ST-T
00-TTLVI-T
00-8LET-T
00:0CLTT-T
00:£LT10T-T
00:-vTL6-T
00:TTL8T
00:81L-T
00-0C¢1ST
00:LTLv-T
00:vTLE-T
00:TTLCT
00-81T-T

box2-north-vpd 25

box2-south-vpd

Sask3 — top/bottom, no rack

2.5

00-81T¢E-T
00-0¢16¢-T
00:£T18CT
00-¥TLLC-T
00-TT19¢-T
00-81S¢-T
00:-0cLECT
00:LT1ce-1
00-¥T1TC-T
00-TT10C-T
00:816T-T
00-0C1LT-T
00-£T19T-T
00-¥T1ST-T
00:TTLYI-T
00-8LET-T
00-0C1TT-T
00-£T10T-T
00:vTL6-T
00-TT18-T
00-81/-T
00-0¢1ST
00:LTLv-T
00-vTLlE-T
00-TTle-T
00:81T-T

box4-south-vpd

box2-south-vpd == hox2-north-vpd

00:81TE-T
00:810€-T
00:8162-T
00:818Z-T
00:81£Z-T
00:819Z-T
00:81SZ-T
00:81¥Z-T
00:81€Z-T
00:81ZZ-T
00:81TZ-T
00:810Z-T
00:816T-T
00:818T-T
00:81/T-T
00:819T-T
00:81ST-T
00:81¥T-T
00:81€T-T
00:81ZT-T
00:81TT-T
00:810T-T
00:816-T
?| 00:818-T
3l 00:8LL-T
00:819-T
00:815-T
4 00:8L¥-T
k 00:81€-T
00:81Z-T
00:81T-T

box4-north-vpd === hox4-east-vpd

box4-north-vpd

box4-south-vpd

box2-north-vpd

e ) 0X2-south-vpd

Sask3 — box4-south sensor has the highest VPD

Stalker — box4 north & south humidity readings are suspect so they are removed.

14
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Compare Colonies -Jan Night (11lpm-/am)j) -

Sask2 — bottom only, no rack

Saskl — bottom only*, rack

100

00:0CLTE-T
00:TC10€E-T
00-¢cl6cT
00:816¢-T
00-618¢-T
00-0TLLCT
00-TT19C-T
00-¢T1SC-T
00-€T1VC-T
00-¥TLEC-T
00-STlce-T
00-9T1TC-T
00-£T10C-T
00-8T16T-T
00-6T18T-T
00-0C1LT-T
00-TC19T-T
00-¢C1ST-1
00-81ST-T
00:61PT-T
00:0TLET-T
00:TTLCT-T
00:CTLTT-T
00-€TLOT-T
00:-vTL6-T
00-ST18-T
00-9T1L-T
00-£T19-T
00-8T1S-T
00-6T1v-T
00-0cle-T
00-Tcle-T
00-¢clT-T
00-81T-T

00-0LTE-T
00:010¢-T
00-016¢-T
00-018¢-T
00:0LL¢-T
00-019¢-T
00-019¢-T
00:01v¢-T
00-0L€C-T
00-0Lce-T
00:01T¢-T
00-0L0¢-T
00-016T-T
00:018T-T
00-0LLT-T
00-019T-T
00:01ST-T
00-0LVT-T
00-0LET-T
00:01¢T-T
00-0LTT-T
00-010T-T
00:016-T

00-018-T

00-0L£-T

00:019-T

00-01S-T

00-01v-T

00:01€-T

00-01¢-T

00-01T-T

box4-south-Temp

box2-north-Temp

e [OX2-south-Temp

box4-east-Temp = == outdoor-Temp

box4-north-Temp

box4-south-Temp

box2-north-Temp

e hOX2-south-Temp

Stalker — top/bottom, faces North

box4-east-Temp = == outdoor-Temp

box4-north-Temp

100

80

60

-,

S

L}
[

hd ™

\ "5“\

o PlmyNt

l‘-t

L
It

‘\].,’\-

00-0LTE-T
00-€¢l6C-T
00-£18¢-T
00:91/L¢-T
00-919¢-T
00-v1S¢-T
00-€1ve-T
00-cLecT
00-Tlce-T
00-01T¢-T
00-€Cl6T-T
00-£18T-T
00-9LLT-T
00:S19T-T
00-¥71ST-T
00-€1PT-T
00-¢LET-T
00:T1CT-T
00-0LTT-T
00-€cl6 T
00-£18-T
00:91/-T
00-919-T
00:71S-1T
00-€1v-T
00:-C1e-T
00-TleT
00:01T-T

box4-south-Temp

box2-north-Temp

box2-south-Temp

Sask3 — top/bottom, no rack

100

Itall — top/bottom, rack

box4-east-Temp = == outdoor-Temp

box4-north-Temp

100

90
80

00:01TE-T
00-0L0¢-T
00-016¢-T
00:018¢-T
00-0LLcCT
00-019¢-T
00-01S¢-T
00-0Lve-T
00:0L€¢-T
00-0L¢c-T
00-01Tc-T
00:010¢-T
00-016T-T
00-018T-T
00:0LLT-T
00-:019T-T
00:01ST-T
00:0LvT-T
00-0LET-T
00:01¢T-T
00-0LTT-T
00-010T-T
00-:016-T

00-:018-T

00-0LLT

00-:019-T

00-:01S-T

00-0Lt-T

00-01¢-T

00-:01¢-T

00-:017T-T

00:LTLTET
00:STLOE-T
00:€TL16Z-T
00:TTL8C-
00:61£2-T2
00:zzLseE
00:021¥Z-R
00:8TLET-E
00:9TL7Z-B
ooﬁ:N-_
00:ZT.10Z-
00:0TL6T-E
00:818T-T2
00:TZLIT-E
00:6T15T-
00:LT1¥T-%
00:STLET
00:€T.LZT-
00:TTLTT-
00:610T-T g
00:ZTL8- T
00:02LL-T5
00:8T19-T3
00:9TLS-TX
00V TLY-T3
00:ZTLE-T
00:0T.LZ-T
00:81T-T

box4-south-Temp

-Temp

box2-north

e— hox2-south-Temp

Temp

-Temp === outdoor

east

box4

box4-north-Temp

box4-east-Temp === outdoor-Temp

box4-north-Temp

Saskl & Sask3 are at the top of the box
Stalker & Sask2 are in box2 — but Stalker is on the north side & Sask2 is on the south side. Are the Stalker bees on the north because it is in

the airflow path? This is the 2" year in a row we’ve observed this.
Itall —is in box4 south/east side by mid jan — but all of the sensors are essential the same reading so the cluster is probably in between

them



Compare Colonies - Jan Night (11pm-7am)— Vapor

Sask2- bottom only, no rack

Density

Sask1- Bottom only*, rack

25
20

n o
L |

00-0C1Te-T
00-Tcl0o€e-T
00-¢elec-1
00-816¢-T
00-618¢-T
00-0TLLC-T
00-TT19¢C-T
00-¢T1SCT
00-€T1VC-T
00:-vTLECT
00:STLCCT
00:9T1TC-T
00:£T10CT
00-8T16T-T
00-6T18T-T
00-0CLLT-T
00-TC19T-1
00-¢ClST-T
00-81ST-T
00-6LVT-T
00-0TLET-T
00-TTLCT-T
00-C¢TLTT-T
00-€T10T-T
00:vTL6-T
00:STL8-T
00:9TLLT
00:£T19T
00:8TLST
00-6T1P-T
00-0cle-T
00-Tcle-T
00-¢ClT-T
00-81T-T

00-01TE-T
00-0L0¢-T
00-016¢-T
00-018¢-T
00-0LL¢-T
00-019¢-T
00:-01S¢-T
00:01vc-T
00-0L€c-T
00-0Lce-T
00-01Tc-T
00-0L0¢-T
00:016T-T
00:018T-T
00:0LLT-T
00-019T-T
00-01ST-T
00-0LvT-T
00-0L€T-T
00:01¢T-T
00:01TT-T
00:010T-T
00-016-T

00-018-T

00-0L£-T

00-:019-T

00:01S-T

00:01P-T

00:01€-T

00-01¢-T

00-01T-T

box4-south-vaporDensity

box2-north-vaporDensity

box2-south-vaporDensity

box4-south-vaporDensity

box2-south-vaporDensity ====box2-north-vaporDensity

box4-east-vaporDensity

box4-north-vaporDensity

box4-north-vaporDensity === bhox4-east-vaporDensity

Stalker — top/bottom, no rack,north facing

25

20

15

10

-re

00-0LTE-T
00-0L0¢-T
00:016¢-T
00-018¢-T
00-0LL¢-T
00-019¢-T
00:01S¢-T
00-0Lve-T
00-0L€c-T
00-0Lce-T
00:01T¢-T
00-0L0¢-T
00-016T-T
00-018T-T
00:0LLT-T
00-019T-T
00-01ST-T
00:01PT-T
00:0L€T-T
00-0L¢T-T
00-0LTT-T
00:010T-T
00-016-T

00-018-T

00-0LL-T

00:019-T

00-01S-T

00-0Lp-T

00-0L€-T

00:01¢-T

00-01T-T

box2-north-vaporDensity box4-east-vaporDensity

box2-south-vaporDensity

Sask3 — top/bottom, no rack

Itall — top/bottom, rack

25

25
20
15
10

o
[a\}

15

10

00-cliTe-T
00-€L0€-T
00-vl6¢-T
00:918¢-T
00-91/¢-T
00-£19¢-T
00-€¢1SC-T
00-01S¢-T
00:T1vC-T
00-clec-T
00:-€LlceT
00-v1Tc-T
00-s10¢-T
00-:916T-T
00-£18T-T
00-€CLLT-T
00-0LLT-T
00-T19T-T
00-C1ST-T
00-€LVT-T
00:vLET-T
00-9l¢T-T
00-91TT-T
00-£10T-T
00-€Cl6-T
00:016-T
00-T18-T
00-¢1LT
00-€19-T
00-71S-T
00:91Pv-1T
00-91¢-T
00-£1¢-T
00-€C1T-T
00-017T-T

00-€T1TE-T
00:ST10€-T
00-£T16C-T
00-6T18¢-1
00-TclleT
00:8LLC-T
00-0T19¢-T
00-¢T1SC-T
00-¥T1PC-1
00:9TLECT
00-8T1lcc-T
00-0¢1T¢-T
00-¢cl0oc-1
00-610¢-T
00-TTL16T-T
00-€T18T-T
00-STLLT-T
00:£T19T-T
00-6T1ST-T
00-TC1VI-T
00-81VT-T
00:0TLET-T
00-¢T1CT-T
00-¥TL1TT-T
00-9T10T-T
00:8TL6-T
00:0¢18-T
00-¢ClLT
00-61L-T
00:TTLST
00-€TLST
00-ST1v-T
00-£T1E-T
00-6T1C-T
00:TCLT-T
00-81T-T

box4-south-vaporDensity

box2-south-vaporDensity === box2-north-vaporDensity

box2-north-vaporDensity

vaporDensity

e 0X2-south-

box4-north-vaporDensity ====hox4-east-vaporDensity

box4-north-vaporDensity

Stalker — box4 north & south humidity readings are suspect so they are removed

== ox4-south-vaporDensity

It is unclear if the dips in box4-east vapor density are real in Sask2

It is interesting that stalker is on the north side of the colony —in the air flow
Vapor densities in Itall are consistent at all of the sensors. The cluster may be in between the sensors and not on top of any of them



00:0LTE-T
00:010€-T
00:0162-T
00:0187-T
00:0L£Z-T
00:0192-T
00:0152-T
00:01t2-T
00:0L€7-T
LIl oooLzzt
00:0LTZ-T
00:010Z-T
00:016T-T
I ooo1s1T
00:0L/T-T
00:019T-T
00:015T-T
00:0LtT-T
00:0LET-T
00:012T-T
00:0LTT-T
00:010T-T
00:016-T

00:018-T

00:0LL-T

00:019-T

00:015-T

Sask2 — bottom only, no rack

0.5

cw/3

box4-south-vpd

oo“o.:u-ﬁ
oo“o._.m-._”
oo“o._.N-H
oo“o._.H-H
oo_o._.Hm-H
oo_o._.om-H
OOUOHmN-ﬁ
oouo._.wN-H
oo_o._.mN-H
oo“o_.mm-ﬁ
oouo._.mN-H
oo_o._._uN-H
oo“o_.mm-ﬁ
oouo._.NN-H
oo_o._.HN-H
oo“o_.om-ﬁ
oouo._.mH-H
oo_o._.wH-H
oono_.mH-H
oouo._.oH-H
oo_o._.mH-H
oonobwﬁ-ﬁ
oo“o._.m.H-H
oo_o._.NH-H
oono_.:-ﬁ
oo“o._.oH-H
00:016-T
oo_o._.w-H
oouo._.n-ﬁ
oo_o._.m-H
oo_o._.m-H
oo“o_.v-ﬁ
oo_o._.m-H
oo_o._.N-H
oo“o_.H-H
O

Sask1- Bottom only*, rack

box2-south-vpd === box2-north-vpd

Compare Colonies - Jan Night (11pm-7am)- VPD

i

n N
o~ o

box4-south-vpd

box2-north-vpd

box2-south-vpd

box4-north-vpd === hox4-east-vpd

box4-east-vpd

box4-north-vpd

Stalker — top/bottom, no rack,north facing

2.5

In Sask2 - Except for box2-south area —
the air is fully saturated (VPD

=0

Box2-north has essentially VPD

1.5

except for stalker that is clustered

Is this because with the single bottom
opening there isn’t as much air flow?
Bees in Sask1l made their own upper

entrance in box4. Is this why we don’t

see the same pattern as we see in

Sask2?
Itall — top/bottom, rack

00-0LTE-T
00-010¢-T
00-016¢-T
00-018¢-T
00-0LLCT
00-019¢-T
00-01S¢-T
00-0L1v¢-T
00-0L€¢-T
00-0lce-T
00-01T¢-T
00-0L0¢-T
00-016T-T
00-018T-T
00-0LLT-T
00-019T-T
00-01ST-T
00-0L¥T-T
00-0L€T-T
00-0L¢T-T
00-01TT-T
00-010T-T
00-016-T

00-018-T

00-0L£-T

00-019-T

00-01S-T

00-01¥-T

00-0L1€-T

00-01¢-T

00-01T-T

1
0

0.5

there. This is probably because the

airflow doesn’t hit that area.

box2-north-vpd

box2-south-vpd

Sask3 — top/bottom, no rack

2.5

00-0LTE-T
00-0L0¢-T
00:016¢-T
00-018¢-T
00-0LL¢-T
00:019¢-T
00-01S¢-T
00-0Lve-T
00:0L€¢-T
00-0LceT
00-0LTc-T
00:010¢-T
00-016T-T
00-018T-T
00:0LLT-T
00:019T-T
00-01ST-T
00:01PT-T
00:0L€T-T
00-0L¢T-T
00:01TT-T
00:010T-T
00-016-T

00-018-T

00:014-T

00-019-T

00-01S-T

00:01P-T

00-0L€-T

00-01¢-T

00:01T-T

00:81TE-T
00:810€-T
00:8162-T
00:8182-T
00:81/2-T
00:8192-T
00:8152-T
00:81¥2-T
00:81€7-T
00:812¢-T
00:81T2-T
00:8102-T
00:816T-T
00:818T-T
00:81/T-T
00:819T-T
00:81ST-T
00:8LYT-T
00:81ET-T
00:81ZT-T
00:8LTT-T
00:810T-T
00:816-T
?l oo:818-1
3l 00:8L/-T
~ 00:819-T

00:815-T

00:81%-T
b 00:81€-T
00:812-T
00:81T-T

box2-north-vpd === box4-south-vpd

box2-south-vpd

box4-north-vpd

box4-south-vpd

box2-north-vpd

e hox2-south-vpd

box4-east-vpd

box4-north-vpd

Stalker — box4 north & south humidity readings are suspect so they are removed.

Sask3 — box4-south sensor has the highest VPD.
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00:Tcl8¢-¢
00-0T18¢-¢
00-vTLLC-C
00:8T19¢-¢
00-celse-¢
00:TTlSC-¢
00:STlve-¢
00-6TLEC-C
00-8L€cC-¢
00:¢Tlee-¢
00:9T1TC-¢
00:0¢10¢-¢
00:610¢-¢
00-€TL6T-C
00:£T18T-¢
00:TCLLT-C
00:0TLLT-C
00:¥T19T-¢
00-8T1ST-¢
00-¢elvT-¢
00-TTLVT-C
00:STLET-C
00-6TLCT-C
00-81¢T-¢
00-¢T1TI-C
00:9T10T-¢
00-0¢16-¢
00-616-C
00-€T18-¢
00:LT1LC
00:Tc19-¢
00-0T19-¢
00-7T1S-¢
00:8T1¥-¢
00-¢clLe-¢
00:TTLE-C
00:9TLc-¢
00:6TLI-C
00:81T-¢

Sask2- bottom only, no rack

100
80
60
40
20 1V
0
-20

00-618¢-¢
00-0TL1LC-¢
00:TT19¢-¢
00:¢T1S¢-¢
00:€TLlve-¢
00:vTLEC-C
00:STLCC-¢
00:9T1T¢-¢
00:£T10¢-¢
00:8T16T-C
00-6T18T-¢
00:0¢LLT-¢
00:TC19T-¢
00-¢elsT-¢
00-81ST-¢
00-61vT-¢
00:0TLET-C
00:TTLCT-C
00:¢TLTT-C
00-€T10T-¢
00-vT16-¢C
00-ST18-¢
00-9T1L-¢
00:£T19-¢
00:8T1S-¢
00-6T1P-¢
00-0cle-¢
00-Tcle-¢
00-¢elt-¢
00-81T-¢

Sask1- bottom only*, rack

Compare Colonies - Feb Day(8am-10pm) - Temps

100

box4-north-Temp

-south-Temp

box4

-north-Temp

box2

Temp

e hox2-south

south-Temp

box4-

north-Temp

box2-

box2-south-Temp

box4-west-Temp

box4-east-Temp = == outdoor-Temp

Stalker — top/bottom, no rack, north face

-east-Temp === outdoor-Temp

box4

box4-north-Temp

% pollen patty added to all

colonies on 2/27

00:618¢-¢
00:0TLLC-¢
00:TT19¢-¢
00:¢T1S¢-¢
00:€T1vC-C
00-vTlEC-¢
00:S8Tlce-¢
00:9T1T¢-¢
00:£T10¢-¢
00:8T16T-C
00:6T18T-¢
00:0¢L/LT-C
00:TC19T-¢
00:¢elsT-¢
00:81ST-¢
00:6.1vT-C
00:0TLET-C
00:TTLlcT-C
00:¢TLTT-C
00:€T10T-C
00:vT16-C
00:ST18-¢
00:9TL1L-C
00:£T19-¢
00:8T1S-¢
00:6T1¥-C
00:0¢Le-¢
00:T¢le-¢
00:¢¢lT-¢
00:81T-¢

box4-south-Temp

box2-north-Temp

box2-south-Temp

Ital1- top/bottom, rack

box4-east-Temp === outdoor-Temp

box4-north-Temp

Sask3-top/bottom, no rack

100

100

00:TTL8¢-¢
00-vTLLC-C
00-£T19¢-¢
00-0c1S¢-¢
00-815¢-¢
00:TTLve-¢
00-vTLEC-C
00:LTlce-¢
00-0¢lTC-¢
00-81T¢-¢
00-TTl0C-C
00-¥Tl6T-C
00:£T18T-¢
00-0¢1LT-¢
00-81LT-¢
00-TT19T-¢
00-¥T1ST-¢
00:£LT1¥T-C
00-0C1ET-C
00-8LET-C
00-TTlcT-¢
00-¥T1TT-C
00:£T10T-¢
00-0¢16-¢
00-816-¢
00-TT18-¢
00-¥T1L-C
00-£T19-¢
00-0¢1S-¢
00-815-¢
00-TT1P-¢
00-¥vT1E-C
00-£LTlc-¢
00-0¢1T-¢
00:81T-¢

00:TT18¢-¢
00:-vTLlLC-C
00:£T19¢-¢
00:0¢ls¢-¢
00:815¢-¢
00:TTlvc-¢
00:-vTLEC-¢
00:LTlce-¢
00:0¢ltTe-¢
00:81T¢-¢
00:TTl10C-¢
00-vTl6T-C
00:£T18T-¢
00:0¢LLT-¢
00:81LT-C
00:TT19T-¢
00:¥T1ST-C
00:LT1vT-C
00:0¢1eT-¢
00:8LET-C
00:TTLCT-C
00:vT1TT-C
00:£T10T-¢
00:0¢16-¢
00:816-¢
00:TT18-¢
00:vTLL-C
00:£T19-¢
00:0¢1S-¢
00:815-¢
00:TTLlP-¢
00:vTLE-C
00:£Tlc-¢
00:0¢1T-¢
00:81T-¢

south-Temp

box4

Temp

-north-

box2

-Temp

box2-south

box4-south-Temp

e ) 0X2-50Uth-Temp === hox2-north-Temp

box4-east-Temp = == outdoor-Temp

box4-north-Temp

Temp === outdoor-Temp

east-

box4-

box4-north-Temp

Sask1,Itall & Sask3 are at the top of the box
Stalker & Sask2 are in box2 — but Stalker is on the north side & Sask2 is on the south side. Are the Stalker bees on the north

because it is in the airflow path? This is the 2" year in a row we’ve observed this.

Bees in Sask1, Itall, Sask3 moved to the pollen patty when added



Compare Colonies - Feb Day(8am-10pm) — Vapor

Sask2- bottom only, no rack

Sask1- bottom only*, rack

30
25
20

15
10

00-TT18¢-¢
00-vTLlLC-C
00-:£T19¢-¢
00-0¢1S¢-¢
00:81S¢-¢
00-TTlvC-C
00-¥TLEC-C
00-LTlcc-¢
00-0¢1T¢-¢
00:8LT¢C-C
00-TT10¢C-¢
00-¥T16T-C
00-£T18T-¢
00-0¢1/LT-¢
00:8LLT-C
00-TT19T-¢
00-¥T1ST-C
00-LT1¥T-C
00-0¢1ET-C
00:8LET-C
00-TTlCT-C
00-vTLTIT-C
00-£T10T-¢
00:0¢l16-¢
00:816-¢
00:TT18-¢
00:vT1L-C
00:£T19-¢
00:0¢1S-¢
00-815-¢
00:TT1v-¢
00:vTLlE-C
00:£Tle-¢
00:0¢1T-¢
00:81T-¢

00:6.18¢-¢
00:0TLLC-¢
00:TT19¢-¢
00:¢T1S¢-¢
00:€T1ve-¢
00:-vTLEC-C
00:9Tlce-¢
00:9T1TC-¢
00:£T10C-¢
00:8T16T-¢
00:6T18T-¢
00:0¢1LT-¢
00:T¢19T-¢
00:¢¢1ST-¢
00:81ST-¢
00:6.1vT-C
00:0TLET-C
00:TTlcT-¢
00:¢T1TT-C
00:€T10T-¢
00:vT16-C
00:ST18-¢
00:9T1L-C
00:£T19-¢
00:8T1S-¢
00:6TL1P-¢
00:0¢lE-¢
00:Tcle-¢
00:¢cltT-¢
00:81T-¢

vaporDensity

-south

box4

vaporDensity

-north

vaporDensity === hox2

south

box2-

-south-vaporDensity

box4

vaporDensity

north-

box2-south-vaporDensity === bhox2

north-vaporDensity === box4-east-vaporDensity

box4-

-vaporDensity

east

box4-north-vaporDensity e hox4-

Stalker — top/bottom, no rack, north face

35
30
25

o
o~

n O
-

00-6T18¢-¢
00-Telle-¢
00-81L¢-¢
00-0T19¢-¢
00-¢T1S¢-¢
00-vTLve-¢
00-9T1EC-¢
00:8Tlce-¢
00-0¢lTc-¢
00-¢eloc-¢
00-610¢-¢
00-TTl6T-C
00-€TL8T-¢
00:STLLT-C
00:£T19T-¢
00-6T1ST-¢
00-TelvI-¢
00-81vT-¢
00-0TLET-C
00-¢TLCT-C
00-vTLTIT-C
00-9T10T-¢
00-8T16-¢C
00-0¢18-¢
00-¢els-¢
00-61L-C
00:TT19-¢
00-€TLS-¢
00:ST1P-¢
00-£T1E-C
00-6Tlc-¢
00-TelT-¢
00-81T-¢

-vaporDensity

box2-north

-vaporDensity

= ox2-south

Itall- top/bottom, rack

north-vaporDensity

box4

== hox4-south-vaporDensity

Sask3-top/bottom, no rack

00-6T18¢-¢
00-Telle-¢
00-8LL¢-¢
00-0T19¢-¢
00-¢T1S¢-¢
00-vT1be-¢
00-9T1EC-¢
00-8Tlce-¢
00-0¢lTC-¢
00-¢eloc-¢
00-610¢-¢
00-TTL6T-C
00-€T18T-¢
00:ST1/LT-C
00:£T19T-¢
00-6T1ST-C
00-TelvT-¢
00-81¥T-¢
00-0TLET-C
00-¢TleT-¢
00-¥T1TT-C
00-9T10T-¢
00-8T16-¢
00-0¢18-¢
00-cels-¢
00-61L-C
00:TTL9-¢
00-€T1S-¢
00:ST1v-¢
00-£T1E-C
00-6T1lc-¢
00-TclT-¢
00-81T-¢

00-618¢-¢
00-0TLlLC-¢
00:TT19¢-¢
00-¢T1S¢-¢
00-€T1vc-¢
00-vTLlEC-C
00:STlee-¢
00:9T1TC ¢
00:£T10¢-¢
00-8TL6T-C
00-6TL8T-¢
00-0¢LLT-C
00:T¢19T-¢
00-¢elst-¢
00-81ST-¢
00-61vT-¢
00-0TLET-C
00-TTlcT-¢
00-¢T1TT-¢
00-€T10T-¢
00-vT16-¢C
00:ST18-¢
00-:9T1/-¢
00-£T19-¢
00-8T1S-¢
00-6T1V-¢
00-0clE-¢
00-Tcle-¢
00-¢elt-¢
00-81T-¢

box4-south-vaporDensity

box2-south-vaporDensity === box2-north-vaporDensity

south-vaporDensity

box4-

north-vaporDensity

box2-south-vaporDensity ===hox2

box4-north-vaporDensity === hox4-east-vaporDensity

-vaporDensity

Vapor density increases on sunny days. All colonies had a dip in Vapor density on 2/17-18. Temps were in the 20s instead of the

box4-north-vaporDensity === bhox4-east

30s over those days.
Sask1 has very low vapor density. | think that cluster is pretty small.
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Sask2- bottom only, no rack

3
2.5
2
1.5
1

0.5

Saskl1- bottom only*, rack

A

Compare Colonies - Feb Day(8am-10pm) — VPD

3

2.5
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0.5
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VAV

box4-north-vpd === hox4-east-vpd

box4-south-vpd box4-north-vpd
INTT DEcKeecpEel ASSULIALIVINI

box2-north-vpd

Sask3- Bees moved down to box2-north on 2/17 — so there was room for more moisture in the sir.
Sask2 — continues to have almost fully saturated air (not sure | trust the box4 east reading — but they may be correct).

box2-south-vpd

Stalker — At the end of the month the temps rose (raising brood?) on box2-north — so there is more room for moisture in the air.



Compare Colonies - Feb Night (11pm-7am) - Temps

Sask2, no rack, bottom only

Sask1- bottom only*,Rack

100

100

20 \\’-"'

00-910¢-€
00-€clec-€
00-TleC-€
00-€18¢-€
00-Sl/c-€
00-£19¢-€
00-019¢-€
00-21S¢-€
00:-v1vc-€
00-91€¢-€
00-€clee-€
00-Tlce-€
00-€1Tc-€
00-s10¢-€
00-£16T-€
00-016T-€
00-¢18T-€
00-vLLT-€
00-919T-€
00-€C1ST-€
00-TLST-€
00-€LVT-€
00-SLET-€
00-£1¢T-€
00-€CLTT-€
00:TLTT-€
00-€10T-€
00-S16-€
00-£18-€
00-018-€
00-¢1L-€
00-719-€
00-91S-€
00-€Clpv-€
00-TLv-€
00-€L€-€
00-S1¢-€
00-£1T-€
00-01T-€

00:518¢-¢
00-91/¢-¢
00-£19¢-¢
00-€clsc-¢
00-01s¢-¢
00:T1vc-¢
00-clec-¢
00-€lce-¢
00-v11¢-¢
00-s10¢-¢
00-916T-¢
00-£18T-¢
00-€cl/LT-C
00-0L4T-¢
00-T19T-¢
00-¢1ST-¢
00-€1vT-¢
00-¥1€T-C
00-s1¢T-¢
00:91TT-¢
00-£10T-¢
00-€¢16-¢
00:016-¢
00-T18-¢
00-¢lL-C
00:€19-¢
00-71S-¢
00-91¥-¢
00-91¢-¢
00-£1¢-¢
00-€ClT-¢
00-01T-¢

north-Temp

box4

box4-south-Temp

box2-north-Temp

= hox2-south-Temp

box4-south-Temp

box2-north-Temp

box2-south-Temp

Temp

box4-west

Temp === outdoor-Temp

east-

box4

Temp

box4-east-Temp = == outdoor

Temp

box4-north-

north facing

Stalker, top/bottom, no rack,

100

©
O
+—
ge)
(]
e
ge)
©
>
+—
o+
©
Qo
[
Q
©
o
X

colonies on 2/27

00-¢18¢-¢
00-vl/c-¢
00-919¢-¢
00-€clse-¢
00-Tl1S¢-¢
00-€1vc-¢
00-sl€c-¢
00-£1¢e-¢
00-0Lce-¢
00-¢lTe-¢
00-v10¢-¢
00-916T-¢
00-€¢18T-¢
00:T18T-¢
00-€1/T-C
00-919T-¢
00-£1ST-¢
00-01ST-¢
00:¢1PvT-¢
00-v1€ET-C
00-91¢T-¢
00-€C1TT-¢
00-TLTT-C
00-€10T-¢
00-916-¢
00-£18-C
00-:018-¢
00-¢lL-¢
00-719-¢
00-915-¢
00-€Clv-¢
00:T1v-¢
00-€1€-¢
00-9l¢-¢
00-£1T-¢
00-01T-¢

box4-south-Temp

box2-north-Temp

box2-south-Temp

Itall- top/bottom, rack

Temp

east-Temp === outdoor

box4

-Temp

box4-north

Sask3 — top/bottom, no rack

100

100

00-918¢-¢
00-91/¢-¢
00-£19¢-¢
00-€clSc-¢
00-01s¢-¢
00-Tlve-¢
00-clec-¢
00-€lce-¢
00-v1Tc-¢
00-s10¢-¢
00-916T-¢
00-£18T-¢
00-€clLLT-C
00:014T-¢
00-T19T-¢
00-¢1ST-¢
00-€1vT-¢
00-7L1€ET-C
00-sl¢T-¢
00-91TT-¢
00-£10T-¢
00-€¢l6-¢
00-016-¢
00-T18-¢
00-¢lL-¢
00-:€19-¢
00:-v1S-¢
00:91¥-¢
00-91€-¢
00-£1¢-¢
00-€ClT-¢
00-01T-¢

box4-south-Temp

box2-north-Temp

box2-south-Temp

00:¢18¢-¢
00:-vLLC-C
00:919¢-¢
00:-€¢1S¢-¢
00:TLS¢C-¢
00:€Lvc-¢
00:9l€C-¢
00:£1¢¢c-¢
00:0L¢c-¢
00:¢lTe-¢
00:v.10¢-¢
00:916T-¢
00:€¢18T-¢
00-TL8T-¢
00:€LLT-C
00:919T-¢
00:£1ST-¢C
00:01ST-¢
00:¢LvT-¢
00:71ET-C
00:91¢T-¢
00:€CLTT-C
00:T1TT-C
00:€10T-¢
00:916-¢
00-£18-¢
00-:018-¢
00-¢l/l-¢
00:719-¢
00-915-¢
00:€Cly-¢
00:Tl¥-¢
00-€1¢-¢
00:9l¢-¢
00:£1T-¢
00-0LT-¢

Temp

Temp === outdoor

-east-

box4

-north-Temp

box4

-south-Temp

box4

-north-Temp

box2

-south-Temp

box2

box4-east-Temp === outdoor-Temp

-north-Temp

box4

Jan16-18 were some of the warmest days — so the bees moved around the colonies

Did they go down to the box2-north sensor to get some moisture?
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Compare Colonies - Feb Night (11pm-7am)— Vapor

Density

Sask2 — No Rack, bottom only

Sask1- bottom only*,Rack

25
20

15
10

00-v10€-€
00-sl6¢-€
00-918¢-€
00:L1/¢-€
00-€cl9¢-€
00-019¢-€
00-TlSc-€
00-¢lve-€
00-€l€c-€
00-vlce-€
00-9l1Tc-€
00-910¢-€
00-£16T-€
00-€C18T-€
00-018T-€
00-TLLT-E
00-¢19T-€
00-€19T-€
00:-71PT-€
00-S1ET-€
00-91¢T-€
00-91TT-€
00-£10T-€
00-€cl6-€
00:016-€
00-T18-€
00-¢1L-€
00-€19-€
00-71S-€
00:91P-€
00-91¢-€
00-£1¢-€
00-€ClT-€
00-01T-€

00-¢18¢-¢
00-vlLc-¢
00-919¢-¢
00-€clse-¢
00-Tl1S¢-¢
00-€lve-¢
00-51€¢-¢
00:L1¢c-¢
00-0lce-¢
00-¢lTe-¢
00-v10¢-¢
00-916T-¢
00-€C18T-¢
00-T18T-¢
00-€LLT-C
00-919T-¢
00-£1ST-¢
00-01ST-¢
00-¢1vT-¢
00-7L1ET-C
00-91¢T-¢
00-€CLTT-C
00-TLTT-C
00-€10T-¢
00-916-¢
00:£18-¢
00:018-¢
00-¢lL-¢
00-719-¢
00-91S-¢
00-€¢ly-¢
00-T1v-¢
00-€1€-¢
00-9l1¢-¢
00-£1T-¢
00:01T-¢

box4-south-vaporDensity

-vaporDensity

box2-north

box2-south-vaporDensity

box4-south-vaporDensity

box2-south-vaporDensity == box2-north-vaporDensity

box4-east-vaporDensity

box4-north-vaporDensity

Stalker, top/bottom, no rack, north facing

box4-north-vaporDensity === bhox4-east-vaporDensity

00:518¢-¢
00-91/¢-¢
00:£19¢-¢
00-€clLSe-¢
00-01s¢-¢
00-TLlve-¢
00-clec-¢
00-€lce-¢
00-v1Tc-¢
00:510¢-¢
00-916T-¢
00-£18T-¢
00-€ClLLT-C
00-0L4T-¢
00-T19T-¢
00-¢1ST-¢
00-€1vT-¢
00-vL1ET-C
00-51¢T-¢
00-91TT-¢
00-£10T-¢
00-€¢l6-¢
00-016-¢
00-T18-¢
00:¢lL-¢
00-€19-¢
00-71S-¢
00:91¥-¢
00-91¢-¢
00-£1¢-¢
00-€ClT-¢
00-01T-¢

box4-south-vaporDensity

north-vaporDensity

vaporDensity == hox2

south-

e hox2

Sask3 — top/bottom, no rack

box4-north-vaporDensity === box4-east-vaporDensity

25

Ital1- top/bottom, rack

20

15

10

00-918¢-¢
00:91/¢-¢
00:£19¢-¢
00-€clse-¢
00-01S¢-¢
00-Tlve-¢
00-cLEcC-¢
00-€Lce¢
00:v1T¢-¢
00-5s10¢-¢
00-916T-¢
00-£18T-¢
00:€CLLT-C
00-0LLT-¢
00:T19T-¢
00:¢1ST-¢
00-€LvT-¢
00-vLET-C
00-S1¢T-¢
00-91TT-¢
00:£10T-¢
00:€Cl6-¢
00-016-¢
00-T18-¢
00-¢LL-C
00-€19-¢
00:715-¢
00:91¥-¢
00-91€-¢
00-£1¢-¢
00-€ClT-¢
00-01T-¢

box4-south-vaporDensity

box2-south-vaporDensity === hox2-north-vaporDensity

00-918¢-¢
00-91/¢-¢
00-£19¢-¢
00-€clse-¢
00-01s¢-¢
00-Tlve-¢
00-clec-¢
00-€lce-¢
00-v11¢-¢
00:510¢-¢
00-916T-¢
00-£18T-¢
00-€clLT-C
00-0L4T-¢
00:T19T-¢
00:¢1ST-¢
00-€1vT-¢
00-v1€T-C
00-sl1¢T-¢
00-91TT-¢
00-£10T-¢
00-€cl6-¢
00-016-¢
00-T18-¢
00-¢lL-¢
00-€19-¢

00-71S-¢
00:91¥-¢
00:91¢€-¢
00-£1¢-¢
00-€ClT-¢
00-01T-¢

box4-north-vaporDensity == box4-east-vaporDensity

box4-south-vaporDensity

box2-south-vaporDensity === box2-north-vaporDensity

box4-north-vaporDensity === hox4-east-vaporDensity

The amount of moisture in the air on 2/16-2/18 increased because the bees were moving around due to the warmer temps.

Sask3 also experienced a smaller version of that on 2/20 . It isn’t as obvious in the other colonies
Sask1’s air is much drier and less variable in the area of the sensors .. I'm guessing this is because the cluster is small



Compare Colonies - Feb Night (11pm-7am)— VPD

Sask2 — NO rack, bottom only.
m&&%&m [ j ,.:

Sask1- bottom only*,Rack

1.5

1
0.5

cw/8

0

—— ——

00-910¢-€
00-€clee-€
00:Tl6C-€
00-€18¢-€
00:Sl/c-€
00-£19¢-€
00-019¢-¢
00-¢1Sc-¢
00-vive-€
00:91€¢-€
00-€clee-¢€
00-TLCC-€
00-€LTC-€
00:S10¢-€
00-£16T-€
00:016T-€
00:¢18T-€
00:7.LLT-€
00-919T-€
00-€C1ST-€
00-TLST-€
00-€LVT-€
00:SLET-€
00:£1CT-€
00:€CLTT-€
00-TLTT-€
00-€10T-€
00:916-€
00:£18-€
00-018-€
00-¢lL-€
00:719-€
00-915-€
00-€Cly-€
00-T1P-€
00-€Le-€
00-9l¢-€
00:£1T-€
00-:01T-€

box2-north-vpd box4-south-vpd box4-north-vpd box4-east-vpd

box2-south-vpd

Stalker, top/bottom, no rack, north facing

00-918¢-¢
00-91/¢-¢
00-£19¢-¢
00-€c1S¢e-¢
00-019¢-¢
00-TLlve-¢
00-clLec-¢
00-€lce-¢
00:-v11¢-¢
00-510¢-¢
00-916T-¢
00-£18T-¢

box4-south-vpd

00-€cl/LT-¢
00-0L4T-¢
00:T19T-¢
00-¢1ST-¢
00-€LvT-¢
00-vL1ET-C
00-S1¢T-¢
00-91TT-¢
00-£10T-¢
00-€¢l6-¢
00-016-¢
00-T18-¢
00-¢lL-C
00-€19-¢
00:-71S-¢
00-91v-¢
00-91€-¢
00-£1¢-¢
00-€ClT-¢

box2-south-vpd ===box2-north-vpd
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Ital1- top/bottom, rack
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Sask3 — top/bottom, no rack
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box2-south-vpd

The two colonies with the bottom only opening appear to have more saturated air Te temps around Sask2-box2-south sensor are

lar to those of box Itall-box4-east — but the VPDs are much lower.
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Sask2- NO rack, Bottom only

- Mar Day(8am-10pm) - Temps

les

Sask1-bottom only*, rack
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Stalker,top/bottom, no rack, north facing
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Itall — top/bottom, rack

Sask3- top/bottom no rack
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— ) )X 2
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-Temp
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Temp
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-Temp

north

box4-south-Temp

Temp === outdoor-Temp

-east-

box4

-north-Temp

box4

Sask1,Itall & Sask3 are at the top of the box
Stalker & Sask2 are in box2 — but Stalker is on the north side & Sask2 is on the south side

On 3/9 Stalker bees moved into box4 and dispersed between the 2 north sensors
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Compare Colonies - Mar Day(8am-10pm) — Vapor

Sask2-No Rack, bottom only
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Sask1-bottom only — Rack*
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e 0Xx2-south-

box4-east-vaporDensity

box4-north-vaporDensity

box4-north-vaporDensity

== ox4-south-vaporDensity

Vapor density increases on sunny days.

Saskl dwindled nd died at the end of March

Stalker has a much more moisture near the cluster compared to Sask3 & Itall —

’

even though temps are similar in the area. Also, stalker was much steadier — is this because it was on the north side?
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box4-east-vpd
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box4-north-vpd box2-south-vpd box2-north-vpd box4-south-vpd box4-north-vpd
NH Beekeeper Association

box4-south-vpd

Sask1 is cold due to small/dieing cluster and the air can’t hold much moisture.
Sask2 are is pretty saturated — only the south sensor areas are not saturated. ITall box2-north sensor is saturated until 3/20.

box2-north-vpd
°

box2-south-vpd



Sask2 — bottom only, no rack

Sask1-Bottom only, rack*

Compare Colonies - Mar Night (11pm-7am) - Temps
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Stalker clustered in box2-north and

’

Sask1 dwindled to die in late March, Sask2 cluster moved up to box4 south & west on 3/9

also in box4-north starting 3/10. Sask3 clustered near box4 north and south, Itall clustered near box4 east and south
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box4-south-vaporDensity

box2-south-vaporDensity == box2-north-vaporDensity

box2-north-vaporDensity

e 0x2-south-vaporDensity

box4-north-vaporDensity === bhox4-east-vaporDensity

box4-north-vaporDensity

== 0X4-south-vaporDensity

Moisture near Stalker cluster (box2-north) is much higher than near Sask3(box4-north/south) and Itall(box4-east/south)

clusters even though the temps were similar (80F).
Saskl wasn’t controlling moisture because of the small cluster. Sask2 moisture is lower — but so is air temp so it can’t hold more



Compare Colonies - Mar Night (11pm-7am)— VPD
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Sask1-bottom only, rack
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The two colonies with the bottom only opening appear to have more saturated air temps around Sask2-box2-south sensor are

box2-north-vpd
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lar to those of box Ital1-box4-east — but the VPDs are much lower. (Stalker Box4-readings are suspect)
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Misc thoughts & notes

* VPD seems to be a good way to compare the various
configurations.

* |t seems like the colonies that have a bottom only sensor have
much moisture air than those with a top/bottom opening.

 The box2-north sensor in Sask1,2,3 & Itall and (aka furthest

from the ventilation) seems to have completely saturated air
most of the time.

* The Stalker bees have stayed on the north side of the hive
(the side with the ventilation) all winter (and did the same last
year).. Is this because they can control the moisture in the

air??
* Saskl colony died at the end of March — Necropsy showed”

* Plenty of food, small cluster at the end, 15 mites/300 dead bees
sampled from last of cluster, NO mold
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