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Abstract 

The WATX Protocol translates global water scarcity into a transparent, quantifiable digital 
framework. By merging hydrological science with blockchain verifiability, WATX constructs a 
data-driven economic analogue of the terrestrial water cycle. The system operationalizes 
empirical scarcity data into programmable behaviours through the Water Scarcity Index (WSI), a 
composite derived from NASA GRACE FO, FAO AQUASTAT, WRI Aqueduct, and UN Water 
datasets. 
Through the hydrological lens of evaporation (token contraction), rainfall (impact reinvestment), 
and reservoir supply (circulating liquidity), WATX defines an adaptive mechanism for data-
backed sustainability financing. This model introduces the Water Transparency Index (WTI) as a 
verifiable signal for real-world hydrological stress and provides a DAO-governed reservoir to 
fund and track measurable restoration initiatives. WATX does not represent a water price or 
commodity. Its value lies in verified data transparency and participation in the Water 
Transparency DAO. Scarcity data trigger algorithmic transparency actions, not speculative 
pricing.

 

1 Introduction 

Water scarcity is a quantifiable planetary boundary condition affecting over two billion people 
annually. Yet the informational asymmetry surrounding usage, depletion, and allocation 
remains one of sustainability’s most persistent barriers. WATX was conceived to reconcile 
environmental data transparency with economic response, enabling the dynamics of a finite 
resource to inform, constrain, and balance a digital economic system. 
By architecting a hydrological economic model, WATX provides a scientific translation between 
data and value, forming an adaptive, decentralized instrument that mirrors the global water 
cycle’s equilibrium-seeking properties. All data referenced by the protocol originate from peer-
reviewed or publicly verifiable hydrological sources, ensuring methodological transparency 
from inception.

 

2 Core Framework 

2.1 Data Foundations 

Four continuously updated global indicators define the WSI input layer: 
• 2.2 billion people lack access to safe drinking water. 
• 4 billion experience severe water scarcity ≥ 1 month / year. 
• 70 % of freshwater withdrawals are agricultural. 
• 6 km³ / year groundwater depletion (NASA GRACE). 

Weighted aggregation: 
35 % groundwater anomaly (NASA GRACE) + 25 % drought severity (Copernicus/NOAA) + 25 % 
water-stress ratio (FAO/WRI) + 15 % population exposure (UN WPP). 
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Figure 1 - Global Water Scarcity Intensity (2025) 

 
These datasets feed a composite WSI value posted weekly by decentralized oracles. 
The WSI functions as the independent driver for token mechanics and DAO governance. 

 

Figure 2 - WATX Data Flow and Validation Network: Integration of real-world environmental data into blockchain 
verification. 

 

3 Hydrological Token Mechanics 

3.1 Conceptual Analogue 

Hydrological 
Phenomenon Digital Analogue Functional Role 

Evaporation 
Token contraction (supply 
reduction) 

Represents scarcity stress; higher WSI → 
greater evaporation. 

Rainfall 
DAO-funded impact 
reinvestment 

Capital rehydration into verified water 
projects. 

Reservoir Circulating supply Active liquidity and governance volume. 

Catchment Basin DAO treasury 
Retained tokens awaiting redeployment 
(impact / staking). 
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3.2 Mathematical Dynamics 

At equilibrium: 
𝑆𝑡+1 = 𝑆𝑡 − 𝐸𝑡 + 𝑅𝑡 

 
• Evaporation: 

 
et=Emax[0.9+(WSIt)1.5] 

𝐸𝑡 = 𝑆𝑡 × 𝑒𝑡(weekly) 
 

where 𝐸𝑚𝑎𝑥 = 0.0065. This nonlinear term reproduces the same elasticity (~k ≈ 8 for WSI 0.5–
0.8) as in the simulation. 

• Rainfall: 
𝑅𝑡 = [𝑆0 ⋅ 𝑟𝑎𝑖𝑛𝑆ℎ𝑎𝑟𝑒 ⋅ max(1 − 0.7𝑊𝑆𝐼𝑡, 0.25)] 

⋅ 𝑚𝑎𝑥(1 − 0.6𝑆0𝑆𝑡 − 0.6𝑆0, 0.2) ⋅ 𝑚𝑎𝑥(1 − 𝑆0𝑆𝑡, 0.15) 
 
with rainShare adaptive 8–14 % of contraction volume. 
Scenario modifiers dampen rainfall at very low WSI and when St > S0(see code for exact 
factors). 

Rainfall originates solely from the Impact Reserve, a DAO-controlled pool funded by protocol 
data-access fees and verified sustainability grants. User balances are never reduced to finance 
rainfall. All rates are calculated per week. With Eₘₐₓ = 0.0065, this represents a theoretical 
upper bound of 0.65 % weekly contraction, equivalent to ~34 % annualized before rainfall 
offsets. 

 

3.3 Rainfall Ponds – Low-Risk Participation Layer 

Rainfall Ponds are autonomous, non-custodial wallets that passively hold WATX allocations. 
Each Pond receives a small, fixed distribution and cannot lose balance. When verified WSI 
values decrease, proportional Rainfall Drops are credited from the Impact Reserve, but only 
when the reserve > threshold Tₘᵢₙ. Reserves are replenished from data-service fees and DAO 
partnership grants. Ponds visualize hydrological progress on-chain without speculation, 
embodying the ethos: “When the world’s water improves, every Pond fills.” 

 

Figure 3 - WATX Hydrological Analogue: The Digital Water Cycle 
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4 Data Indices and Transparency Framework 

4.1 Water Transparency Index (WTI) 

The WTI consolidates scarcity signals into a normalized 0–1 scale. 
Inputs are smoothed (λ = 0.3 EWMA), medianized across sources, and published weekly. 
Regional sub-indexes will enhance precision in Phase II. 
All computation notebooks and update logs will be released under MIT license at data.watx.io. 

 

4.2 Water Scarcity Index (WSI) 

The WSI is a composite indicator designed to quantify global freshwater stress through 
transparent, measurable data. It combines four critical hydrological and social KPIs sourced 
from leading global datasets: 

1. Access (A) — Population lacking access to safe drinking water (UN Water) 
2. Scarcity (S) — Population facing severe water scarcity ≥1 month per year (WRI 

Aqueduct) 
3. Usage (U) — Fraction of freshwater withdrawals used for agriculture (FAO AQUASTAT) 
4. Groundwater (G) — Normalized groundwater depletion rate (NASA GRACE FO) 

Each KPI is normalized to a 0–1 range and combined using fixed transparent weights: 

WSI = (0.25 ⋅ 𝐴) + (0.35 ⋅ 𝑆) + (0.25 ⋅ 𝑈) + (0.15 ⋅ 𝐺) 
 
The resulting index represents global water scarcity on a 0–1 scale, where higher values indicate 
greater stress. 
For on-chain applications, the value is scaled to an integer range (e.g., 0.52 → 5200) for precision 
and smart contract compatibility. 
WSI is recalculated weekly through the WATX data engine, published on-chain via the Oracle 
contract, and visualized in the Transparency Dashboard. 
 

 

5 Transparency Simulator 

A live hydrological-economic simulator models multi-decade trajectories (default 25 years; 
long-horizon mode extends to 2124).: 

• Optimistic: Declining WSI, increasing rainfall. 
• Baseline: Stable reservoir equilibrium. 
• Severe: Elevated WSI and accelerated contraction. 

Outputs = { WSI, E, R, S, ΣR }, served as JSON via /watx.io/transparency-simulator. 
Monte Carlo sampling (1 000 runs, variance ≈ 0.01) produces 95 % confidence intervals. 
Parameter ranges for each scenario (Eₘₐₓ, rainfall share, and variance) are summarized in 
Appendix A. 
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Figure 4 - 3 Scenario simulations (Eₘₐₓ = 0.0065, rainShare 8–14 %). 

Monte Carlo Uncertainty Modelling 
Stochastic variance (σ² ≈ 0.01) is applied as Gaussian noise to each weekly WSI value across all 
three scenarios. The ensemble consists of 1 000 Monte Carlo runs, generating 95 % confidence 
intervals for reservoir, evaporation, and rainfall trajectories through 2124. These bands quantify 
the uncertainty visible in Figure 4 and form the statistical basis for the long-term equilibrium 
ranges reported in Appendix C.
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6 DAO Structure and Governance 

Data updates trigger governance checkpoints for parameter re-alignment. 
Transparency channels: public oracles, weekly datasets, on-chain votes. 

Three-tier governance: 

Tier Vote Weight Election Method 
Pond 0 Observer only 

veWATX Stakers 1 vote per veWATX token (quadratic cap) Snapshot proposals 

Council (3/5 multisig) Collective execution 
Elected annually by top 50 
stakers 

Parameter changes limited ± 20 % per epoch; 7-day timelock and ⅔ quorum apply. 
This balances agility with security, no single actor can alter core logic. 

 

Figure 5 - Governance and Data Feedback Loop. 

Council reselection incorporates a pseudo-random hash seed to prevent collusion; candidates 
are drawn from the top 50 veWATX stakers but finalized randomly each 12-month epoch. 

 

7 Environmental and Ethical Alignment 

WATX embeds “hydrological ethics”, economic contraction under stress and reinvestment 
under abundance. DAO allocations are audited and logged in the on-chain Impact Registry for 
SDG 6 projects. The Impact Registry follows a standardized MRV chain: project → third-party 
verifier → registry entry → DAO review → fund release. Each record includes geolocation, verifier 
ID, and proof URL. 

External Transparency Incentives 
The Water Transparency Reputation Score (WTRS) rewards data contributors and voters with 
non-transferable reputation points usable in ESG reporting integrations (e.g., Chainlink Proof of 
Impact). 

Ethical Clarification 
Higher scarcity increases data-burn rates to enhance informational signal, not profitability. 
WATX rewards transparency and improvement metrics, not market appreciation, removing any 
“profit-from-scarcity” dynamic. 

 

https://www.watx.io/


V.1.3 Nov 25’ 
 

watx.io | © 2025 WATX DAO 
Water is finite — data can be infinite. Together, they create value for a sustainable future. 
 

8 Roadmap 

Phase Period Focus 
I Q1–Q2 2026 Live KPI integration; Simulator launch 

II Q3–Q4 2026 DAO prototype; on-chain WSI oracle 
III 2027 + Full autonomy; verified impact grants 

Safeguards: DAO autonomy only after oracle redundancy, Impact Registry verification, and 
legal compliance validation. 

 

9 Conclusion 

WATX bridges environmental data and financial transparency, forming a living economic cycle 
where sustainability becomes auditable truth. By transforming verified hydrological indicators 
into transparent digital signals, the protocol enables global water-scarcity dynamics to be 
measured, shared, and acted upon in near real-time. 
Its architecture connects data integrity, decentralized governance, and ethical token mechanics 
into one adaptive framework, where information scarcity, not speculation, defines value. 
As the Water Transparency Index (WTI) and DAO expand, every new data point contributes to a 
more accountable understanding of water risk and resilience. 
The long-term vision is a network where environmental conditions directly shape resource 
allocation and public insight, a step toward measurable planetary transparency. 

 

10 Legal and Data Framework 

WATX DAO operates as a Swiss Data Cooperative (Genossenschaft) dedicated to open 
hydrological transparency. All NASA/FAO/WRI datasets are redistributed under their open 
licenses. 
Tokens confer governance and data-access rights only; no financial claims. 
DAO Council members act under independent service agreements to ensure jurisdictional 
compliance and limit liability.  
Oracle inputs are authenticated via signed JSON payloads and multi-source verification. 
Discrepancies > 5 % trigger automatic pause and rollback to the last verified median dataset. 

 

Appendix A – Simulation Parameters 

Parameter Definition Optimistic Baseline Severe 
Eₘₐₓ (weekly) Maximum evaporation rate 0.0042 0.0058 – 0.0065 0.0090 

Elasticity Sensitivity exponent in evaporation 
function (𝑊𝑆𝐼𝑡)

1.5 (𝑊𝑆𝐼𝑡)
1.5 (𝑊𝑆𝐼𝑡)

1.5 

Rainfall Share 
Fraction of evaporation re-allocated as 
rainfall 

0.10 – 0.12 0.13 – 0.14 0.08 – 0.10 

Simulation 
Horizon 

Duration (years) 2026 – 2124 2026 – 2124 2026 – 2124 

Update 
Frequency 

Temporal resolution Weekly Weekly Weekly 

Monte Carlo 
Runs 

Ensemble size (n) 1 000 1 000 1 000 

Variance (σ²) Injected stochastic noise on WSI 0.01 0.01 0.01 
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Appendix B – Risk and Mitigation Summary 

Risk Description Mitigation 
Governance Capture Large holders dominating votes Quadratic weight + ⅔ quorum 
Data Latency Delayed input feeds Multi-source median + cache 

Model Drift Parameter bias over time Annual recalibration 

Impact Verification False claims 3rd-party audit + Registry proofs 

Regulatory Ambiguity Utility vs security classification Data-access model + legal review 

 

Appendix C – Parameter Calibration and Simulation Parity 

The live PHP engine implements the same model numerically: 
• Evaporation: Scenario constants (Eₘₐₓ and rainShare) per Appendix A. 
• Rainfall: 𝑅𝑡 = 𝑟𝑎𝑖𝑛𝑆ℎ𝑎𝑟𝑒 × (1 − 0.7 ⋅ 𝑊𝑆𝐼𝑡) × 𝐸𝑡; rainShare ≈ 8–14 %. 
• Reservoir: 𝑆𝑡+1 = 𝑆𝑡 − 𝐸𝑡 + 𝑅𝑡. 
• Monte Carlo: 1 000 runs, variance ≈ 0.01, yielding 95 % CIs. 
• Impact Reserve Split: 70 % Impact / 30 % Ops. 

These values empirically reproduce hydrological behaviour from 2015–2024 datasets and serve 
as the canonical simulation baseline. Rainfall throttles via capacity- and headroom-factors to 
prevent overfilling; see code for constants 0.25 / 0.2 / 0.15. 

 

Appendix D – Allocation Rainfall Graphs 

Allocation rainfall graphs: 

 
Figure 6 -  Rainfall allocation for Baseline 
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Figure 7-  Rainfall allocation for Optimistic 

 

Figure 8-  Rainfall allocation for Severe 

 

Disclaimer 

WATX is an experimental data and impact protocol. It is not an investment contract and makes 
no guarantee of profit. 
All mechanics are governed and may change through DAO vote. 
Tokens represent governance and data utility rights only. 
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