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From the Chair 

 

Dear colleagues, 
 

It has been a while since we have send you the Pedometron. Much has hap-

pened since the last one but now especially the COVID-19 is shaping our 

daily lives. I hope that you and your families are safe and not too much af-

fected by Covid-19. The current circumstances demand flexibility, creativi-

ty and solidarity from us. Due to the severe travel restrictions, the majority 

of the 2020 conferences have been cancelled and consequently we miss op-

portunities to reconnect and collaborate in person. That is unfortunate but I 

hope that the Pedometron gives you a some support and helps us to remain 

connected in these difficult times.    

 

In this issue we prepared for you the regular items to enjoy, including the 

Pedometrics Comic, Poetry and Pedomathemagica, óWhatôs new in Rô and 

several conference reports. An important contribution in this issue is the 

óPedometricians Digital MindðMindfulness & Pedometricsô written by 

Sabine Grunwald. Not only is this an interesting and creative read, it may 

actually help you to find some peace of mind in these stressful days.  

 

Finally, I would like to welcome you all to join us at the online European 

General Assembly 2020. On 8 May, we have a full day of Pedometrics talks 

and everybody can join the sessions for free. I hope to connect with many of 

you that day.  

 

That is all for now! Happy reading and be inspired! 

 

 

Titia Mulder 

April, Wageningen, The Netherlands 
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Mindfulness & Pedometrics 

 

 

By Sabine Grunwald (sabgru@ufl.edu) 

Ph.D., Professor University of Florida (UF), pedometrician, Director of the UF Mindfulness Program, and 

mindfulness practitioner 

 

We love being pedometricians! We like to publish 

(congratulationsð159 pedometrics papers published in 

2019, Google Scholar), and the IUSS Pedometrics Com-

mission has been one of the most active commissions with 

numerous conferences/workshops in digital soil mapping, 

soil spectroscopy, and pedometrics. As pedometricians we 

praise ourselves that our minds are attuned to quantify, not 

only to quantify soils but also many other things in our 

lives. The ñbread and butterò of a contemporary    pe-

dometrician are machine learning, deep learning, advanced 

stats, mathematics, and coding in R. To excel in the 

ómetrics-partô of pedometrics brings accolades to success-

ful pedometrician.  What gives us a blast is to transfer soil 

knowledge into a digital formatðpedometricians digital 

minds.  

 

However, there is a shadowside to our profession, specifically in academia, that is also common to other STEM 

(science, technology, engineering and mathematics) disciplines. Pedometricians work in highly competitive work 

environments in the academy that impact researchers, teachers, and students alike. The growing costs are burn-

out, depression, and high stress levels that have consequences for well-being, physical and mental health. There 

is a current mental health crisis in academia brewing with one of the highest incidences of mental illness when 

compared to other occupations according to a recent synthesis of various studies (Lau & Pretorius, 2019). Ac-

cording to Lau and Pretorius, the factors that have contributed to this health crisis entail the increasing pressure to 

compete for research funding and publish in high-impact journals, lack of work-life balance, isolation, increasing 

work demands with less resources, career and financial insecurity, interpersonal conflicts, and lack of support 

systems. The numbers tell a story. Data from a survey with 621 respondents of counseling center directors from 

U.S. universities paint a dire picture how stress has translated into health issues. Anxiety continues to be the most 

frequent concern among college students (48.2%), followed by stress (39.1%), depression (34.5%), suicidal idea-

tion (25.2%), specific relationship concerns (22.9%), family 

concerns (21.2%), interpersonal functioning problems (18.8%), 

sleep problems (15.8%), and loneliness/social isolation 

(15.5%). One in two Ph.D. students have experienced psycho-

logical distress and one in three are at risk of a common psy-

chiatric disorder (Levecque et al., 2017). Other stress-inducers 

are associated with multi-tasking and the heavy technology use 

for communication that focuses our attention away from the 

present moment experience due to a constant stream of incom-

ing text messages and emails as well as flashy reminders and 

ringing tones from smart phones and other media devices that 

disrupt our attention.  

 

Mindfulness has been identified to (1) counter stress, (2) enhance attention, well-being and health, and (3) help 

balance work and personal life. In a nutshell, mindfulness is paying attention in a particular way, on purpose, in 

the present moment, and non-judgmentally (Kabat-Zinn, 1994). Mindfulness has gained attention in U.S. higher 
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education over the past decade concurrently with the unfolding mindfulness, wellness, and yoga movement in the 

U.S. (Barbezat, & Bush, 2014; Pickert, 2014). Evidence-based (empirical) mindfulness research studies have 

demonstrated its positive effects on health (e.g., reduction of anxiety, worries/rumination, and depression), well-

being, cognitive appraisal (i.e., the personal interpretation of a situation that influences the extent to which a giv-

en situation is perceived as stressful), emotional resilience, physiological functioning, and self-regulation. Exam-

ples of several meta-analysis on mindfulness effects were provided by Grossman et al. (2004), Greeson (2009), 

Khoury et al., 2013), and Goyal et al. (2014). This kind of research has shown what mindfulness practitioners 

have known for centuriesðthat greater attention, awareness, acceptance, and compassion can facilitate more 

flexible, adaptive responses to stress, which, in turn enhances health and well-being (see Garland et al., 2015), 

work performance and collaboration (Good et al., 2016), and task performance (Dane, 2011). There is growing 

recognition in organizations and institutions that mindfulness is not something separate that is cultivated only 

weekends or when time permits (which mysteriously never materializes because of busyness and overloaded 

schedules), but it is considered a life skill that is best integrated into daily life and work.   

 

One example how mindfulness is integrated into STEM and pedometrics programs comes from the University of 

Florida (UF), USA. The UF Mindfulness interdisciplinary program (https://mindfulness.ufl.edu/) offers training, 

practice mindfulness sessions, action events, workshops, and retreats related to mindfulness. This program was 

launched in 2015 and has since grown to infuse the university campus and curricula with mindfulness. The goal 

of the program is to co-create mindful campus culture.  

 

Yes! it is possible for scientists and pedometricians to practice mindfulness at the workplace, integrate it into 
research and teaching, and reap the benefits that come from its practice.  I am inviting pedometricians to try one 

of the mindfulness practices below. If you are an experienced ómindful pedometricianô keep enjoying to practice. 
Ideas how to integrate mindfulness into your daily work life or one of the upcoming pedometrics conferences or 
workshops may inspire us to co-create a mindful pedometrics community that stays in the ñgreen zoneò without 

getting completely stressed-out (ñred zoneò).  
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Mindfulness practices for novices 

 
https://www.mindfulnesscds.com/pages/videos-of-jon
-teaching 

  
https://counterculturist.net/how-to-meditate-for-
beginners/ 

Simple daily mindfulness practices 
¶ Practice 10 deep in- and out-breaths before you 
start work at your desk 

¶ Take a long outbreath before picking up your 
smart phone when it rings or vibrates 

¶ 10 minutes of guided mindfulness (get kick-
started with one of the apps ï Insight Timer, 
Headspace, Calm or other) 

  

 

 
Practices for the experienced mindful  
pedometrician 

 
¶ https://openheartproject.com/open-heart-project/ 

 
¶ 1 hour meditation, yoga, tai chi or qigong 

Ideas to co-create a mindful pedometrics commu-
nity 
¶ 20 or 30 min. long mindfulness sessions in the 
morning and afternoon at a pedometrics confer-
ence (to destress and listen more attentively to 
more Power Point presentations) 

¶ Gentle body movement session 
¶ Offer once a month a group meditation at your 
workplace 

¶ Give yourself, your colleagues/fellow-students, 
mentees ñbreathing spaceò before pushing them 
to meet the next deadline 

 
University of Florida (UF) students 

 
UF Mindfulness Day (conference and workshops) 

https://time.com/1556/the-mindful-revolution/
https://time.com/1556/the-mindful-revolution/
https://www.mindfulnesscds.com/pages/videos-of-jon-teaching
https://www.mindfulnesscds.com/pages/videos-of-jon-teaching
https://counterculturist.net/how-to-meditate-for-beginners/
https://counterculturist.net/how-to-meditate-for-beginners/
https://openheartproject.com/open-heart-project/
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Invalid variograms are indeed valid 

 

Showing that invalid variograms are indeed invalid 
 

By Gerard Heuvelink 
Wageningen University & Research 

 

Those of you who havenôt gone for machine learning all the way but still see the use of kriging for mapping soil 

properties, will know that in the variogram modelling stage one cannot just fit any function that one likes to the 

experimental variogram. A variogram model must be óvalidô, meaning that any finite linear combination 

В ‌ὭϽὤ(ὼὭ)
ὲ
Ὥ= 1  for a random field ὤ= {ὤ(ὼ)|ὼɴ ὃ} must have non-negative variance, regardless of the choice 

of weights ‌Ὥ and locations ὼὭ in the geographical domain ὃ. That is why we usually go for ósafeô variogram 

shapes, such as the exponential, spherical and Matérn models. These models have been proven to be valid. 

 

To draw attention to this problem and make sure that students understand what it is all about, please see the exam 

question in the text box below. Please check yourself: can you answer this exam question? 

Exam question Wageningen University MSc-course óSpatial Modelling and Statisticsô 
 
Based on 80 observations of the soil moisture content (g/kg) taken in the dunes near Zandvoort (the Nether-
lands), a researcher comes up with the following variogram (where h is distance in meters): 
 

 
 
In this equation, ócosô is a function that computes the cosine of its argument specified in radians. 
 
a. Make a sketch of the variogram from h=0 to h=500 m, with units and measurement units along the axes. 
What is so special about it? Does the variogram have a sill? 

 
Let the soil moisture be measured at two locations x1 and x2-, with measured values 34.7 g/kg and 52.0 g/kg, 
respectively. We wish to predict the soil moisture at location x0-, see figure below. 
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Invalid variograms are indeed valid 

 

 
1. Compute the ordinary kriging weights. Which observation has the largest weight? Can you explain this? 
Compute also the predicted soil moisture at x0. Does the prediction make sense? 

2. Compute the ordinary kriging variance at x0. Does it make sense? Explain your answer. Compute also the 
ordinary kriging standard deviation, if possible. 

3. The ordinary kriging prediction and ordinary kriging variance are unconventional, to say the least. What 
could be the reason of these odd results? 

 

The exam question shows that we may get in serious trouble when using an invalid variogram. But problems may 

also arise in less extreme cases. For example, text books tell us that the linear-with-sill model is not valid in 2D 

and 3D and that the circular model is not valid in 3D. But I was never able to come up with examples that show 

that it goes wrong, while this would be so useful for my teaching. There must be cases where a particular choice 

of ὲ, weights ‌Ὥ and locations ὼὭ leads to ὠὥὶВ ‌ὭϽὤ(ὼὭ)
ὲ
Ὥ= 1 < 0 for a linear-with-sill variogram in 2D or a 

circular variogram in 3D. If anyone of you has such example or could derive it, then please share it with me! 
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Announcements 

Pedometrics Best Paper 2019 

 
Nominations are invited for the best paper in Pedometrics published in 2019.  The Pedometrics Commissionôs 

Awards Committee will assess all nominations and prepare a shortlist for a public vote. 

Papers must be: 

I. Concerned with pedometrics, the application of statistical and mathematical methods to the study of the soil. 
II. Published in a peer-reviewed international journal. 
III. Published in 2019.  This is the date that appears on the issue of the journal in which the paper is published, 
not the date on which it might be made available online. 

 
Please send nominations before 30th June 2020 to the committee chair:  R.M. Lark, mu-

ray.lark@nottingham.ac.uk  with the subject heading ñBest Paper in Pedometrics 2019ò 

Upcoming conferences and call for abstracts 

4 ï 8 May, 2020 EGU2020: Sharing Geoscience Online (#shareEGU20) brings part of the activities of the EGU 

General Assembly 2020 online. We hope that you will join us in sharing our research and discussing with col-

leagues. On 8 May 2020 (CEST) everyone can join us online for their favourite Pedometrics sessions, participa-

tion is for free. https://www.egu2020.eu/  

 

14-18 December 2020, Goa, India. 2nd Joint workshop for Digital Soil Mapping and GlobalSoilMap IUSS 

WGs https://sites.google.com/view/soilmapping2020  

A Pedometrics PhD defence 

Last August Alexandre Wadoux successfully defended his PhD at 

Wageningen University entitled óSampling design optimization for 

geostatistical modelling and predictionô. The thesis was supervised 

by Gerard Heuvelink and Dick Brus. Alexandre developed sam-

pling techniques for mapping with geostatistics or machine learn-

ing, and applied them on case studies in hydrology and soil science. 

The defence committee was composed of  Philippe Lagacherie 

(INRA, France), Marc Bierkens (Utrecht, NL), Alfred Stein (ITC, 

NL) and Arnold Bregt (WUR, NL). The thesis is available online 

and the video of the defence can be accessed by this link. Alexan-

dre is now working in Sydney. 

Errata in Conversation with Margaret Oliver 
Some words missed out in two places. 

 
What was your main motivation to do soil science 
Original:   I found a University science and geology. 

New:    I found a University with soil science and geology courses.  

 
What makes the EJSS unique compared to other journals 
Original:  The EJSS is the oldest soil science journal 

New:  The EJSS is one of the oldest soil science journals  

mailto:muray.lark@nottingham.ac.uk
mailto:muray.lark@nottingham.ac.uk
https://www.egu2020.eu/
https://sites.google.com/view/soilmapping2020
https://www.researchgate.net/publication/335524098_Sampling_design_optimization_for_geostatistical_modelling_and_prediction
https://weblectures.wur.nl/P2G/Player/Player.aspx?id=cOUieW
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Soiling tea bags 

 

Soiling Tea Bags to promote soil health and citizen science 
in Australian schools 

 

By Alex McBratney, Damien Field, Vanessa Pino, Edward Jones, Eugenia OôBrien1, Kim Chau Le 
The University of Sydney  

 

Soiling tea bags (green and rooibos) is the simplest, shortest and 

most standard method available these days for a better apprecia-

tion on how the soil processes the decomposition of organic ma-

terials under different environments and conditions and what 

would makes this soil function to be healthier.  

 

The so-called Tea Bag Index method (TBI) released in 2013 

(Keuskamp et al., 2013) has become popular because is simple 

and fun for tracking experiments about soil decomposition in 

collaboration with a non-scientific community such students and 

citizen scientists.  

 

This method shows us that the break down of the organic materi-

als - such as those two tea types, i.e. green and rooibos - during 

the decomposition is a function of a range of cellulolytic en-

zymes that come from also a range of different soil microorgan-

isms driven by their soil habitat. Therefore, by burying a pair of 

different tea bags at about 10 cm deep in the soil, leaving them 

for three months and then exhume them up, we can estimate the 

remaining tea as to whether the soil is microbially more or less 

efficient and active.  

 

By digging as many pair of tea bags under all different soil types 

and land uses we could acknowledge the changes of this soil 

function across soil habitats due to differences in their microbial 

activity. 

 

To promote soil connectivity and awareness while creating a picture of soil health contributing to soil security in 

Australia, the University of Sydney has adopted the TBI method throughout the TeaComposition Project. This 

initiative aims to analyse the soilôs ability to decompose organic materials by working with primary schools re-

cording the simultaneous decomposition of the two tea types during three months experiments and for three con-

secutive years.  
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The University of Sydney workflow is 

currently available on a website (Fig. 2). 

Classes that engage in the experiments 

receive TBI materials and perform the 

experiment in their school. A soil scien-

tist from USYD provides interpretation 

of data and may conduct visits to the 

schools to promote soil connectivity in 

the school community.   

 

A total of 97 classes from 38 schools 

across NSW have participated in the experiment to completion. New regional schools participate as far north as 

Grafton and one in Queensland (Tweed Rivers). So far, more than 2,000 students have tested the decomposition 

ability of the soil on their school grounds. An interactive map from TeaComposition website show the distribu-

tion of schools locations across NSW and Queensland.  TBI and soil data are available online to schools and visi-

tors. 

  

Results so far have shown a significant relationship between k and S with other soil properties such as  organic 

matter (OM), soil pH and soil physical stability (coefA). 

 

Disturbed soil conditions tend to increase k and decrease S. This would indicate increases in microbial activity 

that releases CO2 instead of storing C in the soil.  

 

The TeaComposition Project aim to streamline the method to allow it to be used beyond this project to the wider 

community such as agricultural contexts and with regional communities. 

Principal component analysis (PCA) between soil properties and TBI parameters k and S collected from the 

schools. 

 

 

 

 
References: *Keuskamp, J.A., Dingemans, B.J.J., Lehtinen, T., Sarneel, J.M., Hefting, M.M., 2013. Tea Bag Index: A novel 

approach to collect uniform decomposition data across ecosystems. Methods in Ecology and Evolution 4, 1070ï1075. 

doi:10.1111/2041-210X.12097 / ** https://teacomposition.sydney.edu.au/ 
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In conversation with Wirastuti Widyatmanti 

 

Wirastuti Widyatmanti is organizing the next Pedometrics conference in Indonesia. We ask her to introduce her-

self and to relate on her experience on practicing Pedometrics in Indonesia.   

 

What motivated you to work in soil? What are 
your main research interests and why? 
 
I have been working with soils since I undertook 
Physical Geography in my Undergraduate Program. 
After experiencing a tedious procedure of soil labora-
tory analysis, and then exploring more about soil map-
ping, I found that we can learn soil from a different 
perspective. Rather than focus on lab analysis, we can 
utilise remote sensing and geographic information 
systems (RS&GIS) to study and infer soil-ecological-
landscape processes. This type of approach allows me 
to evaluate and monitor land quality from a multi-
disciplinary perspective (soil, ecology, geography, 
geomorphology & remote sensing).  
 
My geography background helps me in understanding 
the processes of soil development and how different 
elements of nature can influence soil formation spa-
tially. This understanding equips me to apply various 
soil mapping methods with specific purposes, such as 
land evaluation, feasibility, and capability.  Advanced 
technologies allow me to solve complex problems, 
such as using spatial statistics and modelling in the 
problems of scale conversion and accuracy assess-
ment. 
 
My main research interests are developing a multi-
scale method for mapping peatland and coastal acid 
sulfate soil (ASSoils), and developing a framework 
for soil security in Indonesia. Indonesian peatland has 
been facing severe environmental challenges. More 
than 250,000 km2 peatlands have been mapped using 
various methods, but none of them can create an inte-
grated approach that can be applied in various envi-
ronments in Indonesia.  
 
Similar problems with the Coastal ASSoil mapping. 
Indonesia, with more than 17,000 islands, has one of 
the longest shore lines in the world. Indonesia has a 
massive problem with coastal soil management and 
mangrove conversion to anthropogenic functions.  I 
have been developing a mapping method using RS 
and GIS to map some of the coastal ASSoils, howev-
er, there are still some limitations with the data and 
field and laboratory equipment which challenge me to 
develop a more robust method.  
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What are the main research challenges for soil scientists in Indonesia 
 
A common problem for soil scientists in Indonesia is the unavailability of comprehensive and complete data, at 
different scales. This is due to limitations in equipment, technology and accessibility to many remote areas in 
Indonesia. These problems lead to high data uncertainty, inappropriate method of quantifying accuracy, and data 
unavailability on a large scale, which is now urgently needed to support the soil and food security. Indonesian 
soil scientists should explore innovative but practicable methods to solve these problems. Nevertheless, things are 
improving, we have an One Map policy, meaning that all maps (related to land and resources) are now reconciled 
under one portal. We now have access to high-resolution satellite images and DEM throughout the country. 
While not perfect, it is a good start, and probably better compared to other developing countries.  
 
Most of us do not know much about Pedometrics activities that are ongoing in Indonesia, can you briefly 
highlight some ongoing activities.  
 
Pedometrics activity was started some 10 years ago by the support of many Pedometricians around the world 
through training, conference, and some research collaborations. Prof. Budiman Minasny is the one faithfully sup-
porting and encouraging us to develop more Pedometric activities that involve more soil scientist in Indonesia 
and to promote digital mapping method using RS and GIS and spatial statistics.  
 
In your opinion, what is the added value of the application of Pedometrics in soil research in Indonesia. Do 
you foresee particular challenges with respect to this? 
 
Pedometrics is still considered new in Indonesia, and this conference can bring a new dimension not only to soil 
science but also to geographers and other environmental sciences. 
 
Indonesia has unique, but vast tropical soils that vary among the thousands of islands. New methods and ad-
vanced technologies in developing soil spatial databases, and more accurate mapping are prominent; these could 
lead Indonesia to a better sustainable soil resources management, thus to the global soils. 
We hope that the conference will enable us to provide some insights into new data analytical techniques and 
sensing technologies that enable the development of a clear understanding of the status of our land resources.  
 
You are the next organizer of the Pedometrics conference. What was the main reason you decided to wel-
come us?  
 
I believe that Pedometrics can contribute significantly to soil related problems in Indonesia. After more than a 
decade of Pedometrics development, many Indonesian soil scientists are still not yet aware of it. Only a small 
amount of research groups that actively contribute to Pedometrics development in Indonesia. Therefore, my col-
leagues from the Ministry of Agriculture, and other universities agree to welcome Pedometricans around the 
world to showcase their latest Pedometrics development in the 2021 Conference. We hope that soil scientists will 
learn how statistical and mathematical techniques can help soil management and mapping. Geographers can ben-
efit from new modelling techniques and the creative use of remote sensing products. Environmentalists can know 
better the distribution of high conservation areas for protection. Land managers and government officials can 
benefit from having comprehensive information on their soil conditions to determine the best inputs and practices 
to be employed. 
 
And more importantly, we want international scientists to experience our hospitality, food, culture, and soil. We 
picked Bali as a venue because it is widely known as the island of the gods, we have soils from volcanic moun-
tains, karst landscape, down to paddy fields, mangrove, acid sulphate soils, and beaches. 
 
During your presentation on Pedometrics 2021, you have introduced a theme to us. What does hosting Pe-
dometrics 2021 mean for your country? Can you elaborate on this? 
 
The theme of Pedometrics 2021 is ñPedometrics to support soil and food security in the tropical regionsò.  
The main issue in tropical regions, such as Indonesia, is food security, and to ensure food security, we need to 
secure its soil resources. Indonesia, as the fourth most populated country in the world, needs to meet its food se-
curity challenge with a shrinking arable land area. 
We hope that pedometricians can show us ways of assessing soil functions for crop production to support soil 
security.   
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Do you have a final message to your Pedometrics colleagues? 
  
We hope the conference can provoke pedometricians to think about ways of mapping soil in remote and difficult 

to access areas. Also not just demonstrate the latest machine learning models to make soil maps, but think about 
how to link maps to soil functions, and socio-economic factors that can affect decisions regarding soil manage-

ment and land use. And always remember that the soul of soil knowledge is on its nature of the formation pro-
cess.  

 

 






































