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Results and Discussion

The semantic search engine can be run either locally or via a web server and accessed online.
A budget-friendly setup makes use of 10 out of the 34 publication series, runs on a server CPU
from 2019, and needs 45 GB of RAM and 5.5 GB of storage space for the database. Processing of
a query takes several minutes with this setup. However, the construction of a more performant
setup is viable using this framework. The search engine works as expected and, based on a
subjective evaluation of the replies to several queries, its replies appear to surpass those of
UnityGPT in quality, a comparable specialized chatbot (Abraham & Curry, 2023). A more
systematic comparison is not possible, as UnityGPT currently does not output quotes and
references anymore.

The semantic search engine reliably retrieves quotes and corresponding references when a
guery is made. Quotes retrieved sometimes lack relevance to the query. But at least it can easily
be assessed whether this is the case because all quotes are free of hallucinations and their sources
are stated. Thus, the search engine can serve as a helpful specialized information search tool.
Unfortunately, because of copyright restrictions, it cannot be made available to a wider public.
Nevertheless, it can be an encouragement to others trying to build such a tool.
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Introduction

Soil carbon sequestration is a key climate mitigation strategy, storing atmospheric CO; in
organic and inorganic soil pools (Lal, 2007, Macias & Camp-Arbestain, 2010). Among natural
carbon sinks, tundra mosses and coastal wetlands exhibit high sequestration efficiency (Hansell
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et al., 2009; Nakatsubo et al., 2023; Rohr et al., 2018). Roots and the rhizosphere regulate soil
carbon fluxes, where microbial activity and respiration influence the balance between CO; storage
and release (Dijkstra et al., 2020; Liu et al., 2020).

While approaches like afforestation, reduced tillage, and biochar enhance sequestration (Jat
et al., 2022), large-scale carbon removal technologies remain costly (XPRIZE Carbon Removal,
2024). Mosses, particularly Sphagnum species, play a significant role in carbon retention due to
their slow decomposition rate and high biomass productivity, though disturbances like peatland
drainage may accelerate CO; release (Kasimir et al., 2021; Nijman et al., 2024).

Emerging research suggests that consciousness-based practices may influence plant growth
and health (Mukul et al.,, 2020), yet their impact on climate mitigation strategies remains
unexplored. Intentional influences, such as healing practices (Roney-Dougal & Solfvin, 2003) and
meditation-based interventions (Pandey et al., 2015; Sharma et al., 2014), have been linked to
enhanced seed germination and crop resilience. Expanding on this, the feasibility and pilot studies
discussed here examine whether consciousness-based interventions can enhance CO;
sequestration in soil. Citizen scientists facilitated intention toward increasing CO, uptake in peat
and moss-filled, pint-sized jars alongside identical control samples, exploring a novel
consciousness-based approach to climate action.

Methods

The feasibility and pilot studies employed a citizen science approach in which participants
conducted experimental trials using kits provided by Public Parapsychology (PuP). In the feasibility
study, both authors and students who attended a “Subtle Activism and the Environment” class
held in Columbus, Ohio utilized a CO, indoor test kit, including two US pint-sized jars, two packets
containing three ounces of sifted peat moss, and two packets of fresh Sphagnum or Dicranum
moss sufficient to cover the surface of peat. Each kit also contained a Solvita® CO, detector probe
for each jar (https://solvita.com/product/basic-field-test-kit/), a Solvita® color reference chart,
and a distilled water spray bottle for controlled misting. The pilot study utilized the above
conditions, but with exclusively Sphagnum moss. Pilot participants were self-selected, responding
to a call published on the PuP website and circulated using social media.

Participants constructed both jars, designated one of them as the target and the other as a
control, and completed a short intake questionnaire to demonstrate attention to the instructions
and mark the start of the experiment. They were instructed to keep Solvita® probes refrigerated
until the measurement time, then prepare the jars by misting the moss with 2 — 3 sprays of
distilled water before putting the lids on. The jars were placed in a bright room away from direct
sunlight, with minimal disturbances. Participants were advised to keep the jars closed for most of
the experiment, only opening them for 5 — 10 minutes weekly to regulate air recirculation unless
additional misting was required. The experiment lasted 10 — 30 days, depending on participant
availability, with final CO, measurements taken over 24 hours on the final day. Participants were
free to apply any consciousness-based method (e.g., meditation, visualization, directed intention,
etc.) to the target jar to enhance CO, sequestration.

At the end of the experimental period, participants retrieved the Solvita® probes from
refrigeration, carefully inserted them into the substrate, and sealed the jars for 24 hours, allowing
the probe gel to react with accumulated CO,. Afterwards, they removed the probes and placed
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them beside the Solvita® color chart, indicating which belonged to the target jar and which to the
control. Then, they were asked to take high-resolution photographs under uniform light
conditions. These images, together with a final questionnaire, were uploaded to the PuP website.

The Solvita Field Test probes are intended for measuring soil CO, respiration on a visual color
scale from 0 — 5. To facilitate a more precise quantitative analysis of the Solvita® probes, images
collected from citizen scientists were digitally analyzed to extract CIElab color codes. CIElab is a
uniform color space that closely aligns with human visual perception and minimizes variations
caused by lighting or camera differences.

To determine how closely each probe color matched the Solvita® color reference scale, a
DeltaE2000 metric was calculated. This method takes into account lightness, chroma, and hue
variations, thus providing a highly precise measurement. The chroma values for colors (L1,a1,b1)
as,

(reference color) and (L2.az2.bz) (target color) were calculated as:

Cl = Ja;z + b;_:z Cz = Ja;z + b;z

7

with the mean chroma value given by:
N
C = ———
2

To adjust for chromatic adaptation, the adjusted a* were computed using:

, . a; C7
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allowing for the recalculation of new chroma values as:

C; = [a? + bj* C5 = [af + b3?

The differences in lightness, chroma, and hue were then determined as:
AL" = L5 — I3
AC" = € — Cy

I r I ; ﬂh,
AH" = 2,/C{C5 sin >

where AR’ represents the difference in hue angles. The final AE2000 value, which integrates
these differences with perceptual weighting factors, was computed using:
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where K, K¢, Ky are parametric weighting factors (default = 1), and Sy, Sc, Sy are scaling terms
for lightness, chroma, and hue differences, while RT is a rotation term correcting chroma-hue
interactions.

Since the Solvita® reference scale consists of discrete color levels, an Inverse Distance
Weighting (IDW) interpolation method was applied to estimate continuous CO, concentration
values. Given a probe color falling between two reference colors, its estimated position was
calculated as:

W1.V1+W2.V2
W1+V2

V:

where Vi, V> are the two closest reference values, and W1, W, are weights based on the
perceptual color distance (AE2000) between the probe color and each reference color. The
weighting function used was:

W, = —
1 d

1
where di represents the AE2000 difference between the probe color and the reference color.
To ensure that interpolated values remain within a valid range, they were constrained by:

Vmin <V< Vmax

where Vmin and Vmax define the boundaries of the Solvita® scale. All calculations were
performed using custom Python scripts, ensuring standardized and reproducible analysis across
participant data.

Preliminary Results

The feasibility study collected data from six participants. The mean CO, concentration was
2.075 (SD = 0.903) for the target subset vs. 1.595 (SD = 0.667) for the control group. To evaluate
whether the CO, concentration in the target jars was significantly higher than in the control jars,
a one-tailed Mann-Whitney U test was conducted. The analysis yielded a p-value of 0.1548 and
an effect size of 0.32. Among the different consciousness-based approaches reported by
participants, yogic practice pranayama appeared to be the most effective, producing the highest
CO, sequestration values, surpassing longer-duration trials. Results of the pilot study will be
reported at the convention.
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Discussion

Overall, CO; levels in the target jars were higher than in the control jars, but the difference was
not statistically significant due to the small sample size. The result is suggestive that it may be
possible to influence biological processes using psi or consciousness-based techniques, which
may have implications for mitigating the effects of climate change. Additionally, there are several
learned lessons that we incorporated into the subsequent pilot study underway. These include
the use of only one type of moss (Sphagnum), a fixed duration for the experimental period (now
14 to 28 days), and the identification of ideal conditions for the proper conservation of the moss.
For this second phase — the pilot study — we have recruited a larger number of citizen scientists,
which will allow us to give greater support to our conclusions once data collection has ended and
the relevant statistical analyses are performed.
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Introducing the Planet Minute App: A Tool for Research on Intention

Annalisa M. Ventola, Alex A. Alvarez, & Jeremy Parnell
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The Planet Minute mobile app is a free, ad-free tool to facilitate collective intent experiments
focused on global concerns. It offers a real-time, scalable application for testing hypotheses
related to directed intention and planetary change. Drawing inspiration from historical collective
intention practices, such as the “Big Ben Minute” (Dakers, 1943) and the “Maharishi Effect” (Nicol,
2016), the app provides a structured platform for users to engage in focused intent while also
contributing data for scientific analysis. This presentation will provide an overview of the app’s
purpose, structure, and scientific potential.

Planet Minute utilizes two-tiered intention statements. The “big print” intent is broad, high-
level goal, which is paired with a “small print” intent that includes a precise, measurable outcome.
Incorporating real-world monitoring systems provides empirical grounding for intent-based
outcomes and sets defined metrics for success. The app currently presents three varieties of
intention sessions as follows:

Subject: Amazon Rainforest

Big Print Intention Statement
Protect the Amazon Rainforest.

Small Print Intention Statement

Achieve a 10% reduction in illegally deforested hectares in the Brazilian Amazon between
August 2025 and July 2026 compared to the average of the last four years, as measured by the
System for Monitoring Timber Harvesting (https://imazon.org.br/en/).

Subject: Rising Sea Levels

Big Print Intention Statement
Reduce the loss of ice mass from the Greenland ice sheet.
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