Supplementary Figures
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[bookmark: _Hlk177113892]Supplementary Information Figure S1. The workflow of this manuscript, providing a detailed description of how this manuscript was developed, how work tasks were divided and the general flow of the process.
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[bookmark: _Hlk177113959]Supplementary information Figure S2. Demographics of the authors of this manuscript. We provide background information on all 27 authors of the manuscript. Note that authors could indicate all options regarding their discipline, most often studied biome and study object.


Supplementary Text
[bookmark: bookmark=id.gjdgxs]
[bookmark: _Hlk177114011]Supplementary Text S1. R-code and visuals for the four steps in the data compilation process (see Fig. 8) in Guideline 8.
[bookmark: bookmark=id.30j0zll]Plot data[image: ][image: ][image: ][image: ]
[bookmark: bookmark=id.1fob9te]
Visual inspection
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[bookmark: bookmark=id.3znysh7]Data handling and quality control using myClim
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[bookmark: bookmark=id.2et92p0]Load data
library(myClim)
# load all TMS files in folder
tms<-mc_read_files("./data/",dataformat_name = "TOMST",
                       silent = T,clean = F)
[bookmark: bookmark=id.tyjcwt]Visualize time series
mc_plot_line(tms,sensors = c("TMS_T3","TMS_moist"))
[image: ]
[bookmark: bookmark=id.3dy6vkm]Visualize temperature records
mc_plot_raster(tms,sensors = "TMS_T3")
## [[1]]
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[bookmark: bookmark=id.1t3h5sf]Clean time series (order and duplicated)
# fix order and remove multiplication of records
tms.clean.0<-mc_prep_clean(tms,silent = T)
myClim cleaning log showing the time-series range, number of missing records, records in wrong order and duplicated records.
##          serial_number          start_date            end_date step_seconds
## 94236668      94236668 2022-05-31 16:00:00 2023-04-23 03:15:00          900
## 94243336      94243336 2022-09-08 09:00:00 2023-04-25 10:45:00          900
##          count_duplicities count_missing count_disordered rounded
## 94236668               588           352                4   FALSE
## 94243336                 0             0                0   FALSE
[bookmark: bookmark=id.4d34og8]Missing values filling
# fill small holes (linear approximation)
mc_plot_line(tms.clean.0,sensors = c("TMS_T3","TMS_moist"),
             start_crop = as.POSIXct("2023-01-15",tz="UTC"),
             end_crop = as.POSIXct("2023-01-20",tz="UTC"))
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tms.clean.1<-mc_prep_fillNA(tms.clean.0,maxgap = 100)

mc_plot_line(tms.clean.1,sensors = c("TMS_T3","TMS_moist"),
             start_crop = as.POSIXct("2023-01-15",tz="UTC"),
             end_crop = as.POSIXct("2023-01-20",tz="UTC"))
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[bookmark: bookmark=id.2s8eyo1]Detect humidity sensor out of the soil
# detect TOMST TMS logger out of soil
tms.clean.2<-mc_prep_TMSoffsoil(tms.clean.1)


mc_plot_line(tms.clean.2,sensors = c("TMS_T3","off_soil"),
             start_crop = as.POSIXct("2022-06-15",tz="UTC"))
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[bookmark: bookmark=id.17dp8vu]Cropping data
# crop and calculate monthly microclimate variables
tms.clean.3<-mc_prep_crop(tms.clean.2,
                          start = as.POSIXct("2023-01-01",tz="UTC"),
                          end = as.POSIXct("2023-05-01",tz="UTC"))
env.temp<-mc_env_temp(tms.clean.3,min_coverage = 0.5,period = "month")
first 10 rows showing myClim microclimate monthly variables calculated from time-series of TMS TOMST loggers
##    locality_id           sensor_name    height   datetime    time_to      value
## 1     94236668     T.soil_8_cm.min5p soil 8 cm 2023-01-01 2023-02-01  2.8750000
## 5     94236668 T.soil_8_cm.frostdays soil 8 cm 2023-01-01 2023-02-01  0.0000000
## 9     94236668      T.soil_8_cm.mean soil 8 cm 2023-01-01 2023-02-01  4.6445838
## 13    94236668    T.soil_8_cm.max95p soil 8 cm 2023-01-01 2023-02-01  7.6562500
## 17    94236668    T.soil_8_cm.drange soil 8 cm 2023-01-01 2023-02-01  0.4032258
## 21    94236668      T.air_2_cm.min5p  air 2 cm 2023-01-01 2023-02-01 -0.2500000
## 25    94236668  T.air_2_cm.frostdays  air 2 cm 2023-01-01 2023-02-01  6.0000000
## 29    94236668       T.air_2_cm.mean  air 2 cm 2023-01-01 2023-02-01  2.7049626
## 33    94236668     T.air_2_cm.max95p  air 2 cm 2023-01-01 2023-02-01  8.1875000
## 37    94236668     T.air_2_cm.drange  air 2 cm 2023-01-01 2023-02-01  1.8770161
[bookmark: bookmark=id.3rdcrjn]Data alignment
[bookmark: bookmark=id.26in1rg]Temporal resolution
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[bookmark: bookmark=id.lnxbz9]Temporal mismatch
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[bookmark: bookmark=id.35nkun2]

Supplementary information 2
This supplement contains the R-code and visuals related to Guideline 9 on data analysis.
[bookmark: bookmark=id.1ksv4uv]Plotting data
[bookmark: bookmark=id.44sinio]Thermal isoline heatmap
ggplot(data = df, 
       aes(x = Chron, y = Temperature)) + 
  geom_raster(data = df, 
       aes(x = date(Chron), y = hour(Chron), fill = Temperature)) +
  scale_fill_gradient2(low="navy", mid="white", high="darkred", 
                      midpoint = mean(df$Temperature)) +
  labs(x = 'Days', y = 'Hour') +
  theme_bw()
[image: ]
ggplot(data = df, 
       aes(x = Chron, y = Temperature)) + 
  geom_raster(data = df, 
       aes(x = week(Chron), y = hour(Chron), fill = Temperature)) +
  scale_fill_gradient2(low="navy", mid="white", high="darkred", 
                      midpoint = mean(df$Temperature)) +
  labs(x = 'Week', y = 'Hour') +
  theme_bw()
[image: ]
ggplot(data = df, 
       aes(x = Chron, y = Temperature)) + 
  geom_raster(data = df, 
       aes(x = month(Chron), y = hour(Chron), fill = Temperature)) +
  scale_fill_gradient2(low="navy", mid="white", high="darkred", 
                      midpoint = mean(df$Temperature)) +
  labs(x = 'Month', y = 'Hour') +
  theme_bw()
[image: ]


image6.png
Daily

40

Temperature

20

10

Jun 07 00:00

Jun 01 06:00

Jun 07 12:00
Time.

Jun 01 18:00

Jun 02 ¢




image7.png
40

Temperature

10

Quality control

Outliers

:

Duplicated @

Jon 12 Jun 16 Jun 18





image8.png
raw.tms$X6

20 0 20

-60

-100

0

5000

T
15000

Index

T
25000





image9.png
10~

30~

Temperature °C

20-

series_name

Oct Jan
datetime

™S _moist

Apr

™S T3

euBis omision




image10.png
™S T3

3
’ Al
|
202507 202210 202301
date
|
perature °C

0 10

94236668

94243336




image11.png
00—

-3000

o oo
w sizs88 - om0
o o TN A
e
£
.
e
E
5 I
5 200
w oc2433%5 - 100
ol .
-10- 0 . v -1000
e Lotre a0
datetime

series_name ————— TMS_moist

™S T3

euBis omsion




image12.png
00— -3000

- 2000
10 94236668 - 1000
o .
e
2 0-
§ -
—t—t—r T
5
8 20- 2000
10 94243336 - 1000
o- 0
-10- " " T ~1000
san 16 san 18 san 20
datetime
TS moist TS T3

series_name

euBis omsion




image13.png
Temperature °C

3 8

series_name

datetime

off_soil

Ieaibof




image14.png
Time series 1

Temperature

Time series 2

Temperature
.
.
.
.

Jul23

Jul30 Aug 06
Time





image15.png
Time series 1

sgate”

Temperature

ol

e e oo
Time
Time series 2

ol § C.!éu,”' o Ss

Bsoq .,,l ‘-”

e €8 PR AT 'f-.«s

" 04 "
e e o

Time





image16.png
S
] ww ‘

mmmmmmmmmm




image17.png
Hour

20

15

10

25

30

35
Week

s

Temperature

0

2

N




image18.png
Hour

20

15

10

Temperature

0

2

N




image1.png
Coordinating team

September Idea formation,
lanning of workflow
2023 planning Section leaders
November | Inviting SoilTemp Steering Signing up as co-author & Everyone
023 Committee membersas > providing feedback on idea
co-authors proposal

Proposing idea to journal
editors

Volunteering as section Volunteering as co-author

leader for a given section & fora given section
March Qreaniine Slneethe o Attending meeting to
discuss content, g0 & !
2024 discuss content.
through workflow
Setting up documents for Providing ideas, text and Structuring section ideas
manuscriptand author > references within section —» 8
into section outline
information groups
Mzy Organization and leading Day 1: Writing frst draft of Day 2: Presenting key Day 2: Discussing
2008 of 2-day hybrid writing = sections, brainstorming — message of sectionsand % overlap, alignment &
workshop figures writing progress figure ideas
ehing et draftsof Reading & providing
Eolshing) ‘:,5‘ raftsof . comments within section —» Editing sections
sections aroups
Providing full author
information
July Comping & Cdhng Reading manuscript & Implementing comments &
manuscript, creating  —» D -
2024 providing comments polishing
figures
Giving final approval
August

2000 Submission




image2.png
Discipline

Global change ecology 1

Other ecology 1

Ecophysiology

Biogeography

Remote sensingq

Temperate forest
Grassland -
Tundra-

Boreal forest+
Tropical forest
Shrubland
Desert+

Dryland+
Agricultureq
Urban+

Microclimate 4

Plants

Ecosystem processes A
Arthropods 4

Mammals -

Reptiles and amphibiansq

o
(&)
N
o
o

Biome

o
(&
N
o
&

Study object

o
(&)
5
=
N
o

Gender identity

Male-

Female

Other~

Prefer not to say+

Professor-

Postdoctoral researcher+

PhD researcher

Other-

0 5 20
Career stage
0 2 4 14





image3.png
30

Temperature

10

Time serie

Jin

il

Aug

Time.

sep

oct

Nov





image4.png
40

Temperature

Time serie with reference

Jin

il

Alg

Time.

sep

oct

Nov





image5.png




