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[1] Information needed for markets + managementThe nature repair market will follow the same market principles that govern markets for other products – such as Tomato Soup.  The label on the tin says it all: what’s in the tin; how to manage it, who produced it.Monitoring is only useful if it is used: by managers (to inform land management decisions) and by markets (to inform investment allocation)Markets don’t need minute detail.  They need a clear and methodologically robust signal that what is being offered for sale can be trusted to be what the project proponent says it will be.  Think of a can of soup….Efficiency – biodiversity outputs (area, complexity, edge, quality) versus costEffectiveness – biodiversity outputs versus outcomes (sustainable species/ ecosystem resilience) – remembering that biodiversity changes slowlyAdditionality – demonstrated by time-series fractional estimation/NDVIAssumptions/theory of change – the robust scientific evidence and methods that give confidence to the project proposalInvestment/theory of action – cost-effective project proposal.
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Conventionally reliable biodiversity monitoring methods depend mainly on costly, time consuming, and labor-intensive inventory in the field or on interpretation of Earth Observation data. The use of these methods is frequently limited by cost and time. Another option is the use of multi-spectral data such as those obtained from field and satellite spectrometers. An important step toward large-scale application of this approach is the successful classification of the spectral profiles of different habitats using ground-based hyperspectral measurements.[Yu et al. (1999) p1]
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[2] MRV Trade-offsA rigorous and cost-effective monitoring method will optimize trade-offs between cost, rigor, signal and noise.Trade-off 1: Cost vs Rigorous informationField survey - thousands of dollars per siteSatellite, drone and LIDAR imagery analysis - thousands of dollars per siteSatellite reference vs treatment spectral analysis - hundreds of dollars per site.Trade-off 2: Signal vs NoiseInherent trade-off between spatial, spectral and temporal resolutionsThe higher the spatial resolution, the lower the spectral and the temporal resolutionThe higher the temporal resolution, the lower the spatial and spectral resolutions.Figure illustrates some of the trade-offs in remotely sensed data. For example, sensors that collect images in a high spatial resolution, will typically have lower spectral (less bands) and low temporal (less frequent re-visit) resolutions. On the other hand, the spatial and spectral resolution of sensors with a high temporal resolution (frequent revisit) will typically be lower than sensors that collect data in a low temporal resolution (less frequent revisit).



Distinguishes between different habitats
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[3] How we are measuring changeOur monitoring solution uses medium resolution, small number of spectral bands and one point in time. It compares data for a calibrated/validated reference site and a treatment site.We addressed the challenges and trade-offs in several waysBecause biodiversity changes slowly, and multi-spectral imagery is needed to differentiate ecosystem quality, we’ve opted to use medium-resolution (Sentinel-2, 10m); multi-spectral (10 bands from visual to SWIR) imagery with 3-5 day latency.This allows us to compare the spectral profile for the ecosystem at a treatment site vegetation with the spectral profile from a calibrated, validated reference site that represents the desired end-state after treatment.



Covers wide range of reflectances – from 
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[4] How we ensure integrity of data collectionCompare treatment-site spectral profile data with spectral profile from a calibrated, validated reference site that represents the desired end-state after treatmentFrequency of measurement and time to reach reference-state depends on ecosystem type (e.g. quick swamp vs slow complex woodland) and seasons (El Niño, El Niña) as well as external shocks (e.g. fire, disease).This approach builds on scientific work conducted in EU during 2022 and earlier.  We have prepared a detailed framing paper and report for the proof of concept trials which are available if you are interested.Experience from Australia, Europe and USA suggests it is important to capture both:Visual-Near Infra Red (V-NIR ~400-1000nm) important for green vegetation reflectanceShort-wave Infra red (SWIR ~1000 – 1700nm) important for cellulose + lignin reflectance
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[5] How technology is helpingTime-series datasets for fractional estimation and NDVI can be prepared for each site using historical satellite imagery.  These data demonstrate additionality, but don’t monitor biodiversity change in detail.Fractional estimation and NDVI provide:Long-term data for backcasting to understand pressures and dynamic state dataLong-term data to demonstrate additionalityMulti-spectral imagery analysis to demonstrate changes over time between plant communities and their composition (treatment vs reference) Statistical analysis of variance (treatment vs reference) to quantify progress towards reference statePotential to inform a nature repair index (e.g. Accounting for Nature eCond)



Demonstrates tangible change over time to give 
market confidence that nature is being repaired
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[6] For land managers – balancing effort and qualityUse existing calibrated/validated reference sitesUse multi-spectral imagery with acceptable resolution, low cost and low latencyBuild on land-manager’s understanding of landscape dynamicsMonitor progress over time with information that can be reported directly to investorsVerify with statistical analysis of variance [treatment vs reference]
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[7] A new label for the canOur monitoring method costs a few hundred dollars per site.  It provides the information managers need to know to assess adequacy of progress towards an desired end state.  It also provides the information needed to give the market confidence in:additionality – additional change resulting from new managementadequacy of progress – cost effective change resulting from management interventionsvariance from plan – actual results compared to what was plannedoutputs – what was actually delivered/produced by methodsoutcomes – biodiversity impact(s) associated with outputs.So let’s design a label for our Nature Repair Soup – the methods, results and assessment of progress (towards end state and against plan).
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ThanksChris and I are available to answer questions and provide additional information.
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