
Japanese Encephalitis (JE)
Simulation Parameter Entry — Technical Support Manual
Quick Navigation (Platform Steps)
1. Go to https://nivedi.res.in/
1. Click NADRES v2, or open https://nivedi.res.in/Nadres_v2/
1. Click Disease Simulation, or open https://nivedi.res.in/simulation/
1. Click Start Exploring
1. Select the disease — choose JE (Japanese Encephalitis)
1. Click Open Dashboard
1. Review the guide panel at the top (▼ toggle) — summary of the model and assumptions
1. Scroll to the parameter panel on the left and start entering values
Before You Start
1. Keep the latest catchment/district-level counts ready: human population and JE case line-list (asymptomatic/symptomatic, recovered, vaccinated dose I/II); pig, wading-bird and mosquito population estimates.
1. Every input field has a Help button next to it — tap it to see the exact same title/what/how/range guidance reproduced in this manual.
1. Use whole numbers for population counts, decimals (0–1) for rates, fractions and coverage, and °C for temperature.
1. Fields marked “Auto” or “Computed” (e.g., Sₕ, Sₚ) should not be typed — they update automatically from the other compartments.
1. The Contact Module (Section 11) is optional — leave “Use contact modifier” unchecked to run the base model with contactScale = 1.
Recommended Data-Entry Order
1. Simulation horizon: simDays
1. Human compartments: Nₕ → I_Aₕ (asymptomatic) → Iₕ (symptomatic) → Rₕ → V₁ₕ → V₂ₕ (Sₕ auto-computes)
1. Pig compartments: Nₚ → Iₚ → Bₚ (Sₚ auto-computes)
1. Wading bird compartments: N_w → I_w → B_w (S_w auto-computes)
1. Mosquito compartments: N_m → I_m (S_m auto-computes)
1. Demography & natural rates (Section 6)
1. Transmission probabilities & biting (Section 7)
1. Human progression & vaccination (Section 8)
1. Pig/bird control measures (Section 9)
1. Environment: temperature T, T₀, b₀ (Section 10)
1. Contact module, only if district/village mixing needs to be modelled explicitly (Sections 11–12)
Step-by-Step Operating Guides
These walk-throughs cover the Contact Module (Village mode and District mode, run separately) and the Year-wise Validation panel (choosing a district from the built-in list, running on the default dataset, or uploading your own CSV).
A. Village Mode — Step-by-Step
Use this when you have local, close-contact survey data for a single village and do not need district-level spillover from neighbours.
1. In the parameter panel, open the “JE Contact Rate – Village vs District” card.
1. Tick the “Use contact modifier” checkbox (je_useContactMod) to switch the module ON. Leaving it unticked runs the base model with contactScale = 1 and skips both Village and District inputs.
1. From the “Level” dropdown (jeContactType), select Village — this is the default selection and reveals the Village Level Contact block; the District block stays hidden.
1. Enter Nc — the number of humans/animals in close JE-relevant contact (je_vil_Nc), e.g. 40.
1. Enter Ntot — the total humans/animals at risk in the village (je_vil_Ntot), e.g. 200.
1. The Village contact rate (je_contactRateVillage = Nc ÷ Ntot) is read-only and auto-computes, e.g. 0.200.
1. This contact rate becomes the active contact scale that multiplies both the vector–reservoir and human transmission cycles feeding into R₀ — no further action is needed.
1. Continue filling the remaining compartments and rates (Sections 2–10 of this manual) as usual, then read the results from the main chart and R₀/HIT panel.
B. District Mode — Step-by-Step
Use this when host density, mobility, and spillover pressure from one or more neighbouring districts/interfaces need to be modelled explicitly.
1. Tick “Use contact modifier” (je_useContactMod) to switch the module ON.
1. From the “Level” dropdown (jeContactType), select District — the Village block hides and the District Level Contact block appears.
1. Enter this district's host density (je_density_current, animals/km²) and the reference/average density for comparison (je_density_ref, animals/km²).
1. Enter the mobility/exposure Modifier M (je_alpha_modifier, 0–1).
1. The density scaling factor auto-computes: αJE = (Density ÷ RefDensity) × M.
1. Click + Add Neighbor for every bordering district, wetland, or trade/ecological interface that can contribute spillover. For each neighbour row enter: name, vaccination coverage, monitoring level, biosecurity score (all 0–1), plus Iₚ/Nₚ (infected/total pigs), I_w/N_w (infected/total wading birds) and I_m/N_m (infected/total mosquitoes).
1. Each neighbour's interface weight wᵢⱼ = (1−VaccCov) + (1−Monitoring) + (1−Biosec) + THI, and its contribution to each species pressure, auto-compute and display next to the row.
1. The district contact-pressure summary cards CRᵖ (pig), CRʷ (wading bird) and CRᵐ (mosquito) auto-update from αJE and the neighbour contributions.
1. The human JE hazard λₕ(i) = βₘₕ × b(T) × CRᵐ(i) auto-computes and becomes the active contact index used in R₀ and transmission (in place of the village contact rate).
1. Village-only fields (Nc, Ntot) are hidden and ignored while District mode is selected.
Parameter-by-Parameter Guidelines
Every row below mirrors the title / what / how / range shown in the on-screen Help panel for that field. “Default” is the value pre-loaded in the Udupi District demonstration dataset — replace it with your own district's data.
1. Simulation Control
Set the simulation horizon before entering compartment values.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	simDays – Simulation horizon (days)
	Total number of days for which JE dynamics will be simulated. Choose longer horizons (≥ 180) to see seasonal patterns; shorter for outbreak windows.
	30 – 365 days.
	50



2. Human Compartments (t = 0)
District/catchment-level human population broken into disease and vaccination states.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	Nₕ – Total human population
	Total number of humans in the study area at t = 0. Fill from census or estimated catchment population.
	Integer ≥ 0.
	1177361

	2
	Sₕ – Susceptible humans
	Humans who are at risk and not infected or vaccinated at t = 0. Auto: Sₕ = Nₕ − I_Ah − Iₕ − Rₕ − V₁ₕ − V₂ₕ.
	0 ≤ Sₕ ≤ Nₕ.
	1177318

	3
	I_Aₕ – Asymptomatic infectious humans
	Humans infected with JEV but without clear clinical signs at t = 0. Use surveillance / literature estimates of asymptomatic : symptomatic ratio, or set small if unknown.
	Integer ≥ 0 and ≤ Nₕ.
	2

	4
	Iₕ – Symptomatic infectious humans
	Clinically apparent JE cases at t = 0. Fill from line list / case records for the start day of simulation.
	Integer ≥ 0 and ≤ Nₕ.
	43

	5
	Rₕ – Recovered humans
	Humans who had JE earlier and are now recovered and immune at t = 0. Use cumulative recovered JE cases before simulation start (minus deaths).
	Integer ≥ 0 and ≤ Nₕ.
	2

	6
	V₁ₕ – Humans vaccinated dose series I
	Humans who completed JE vaccine primary series (dose I schedule) at t = 0. Use JE vaccination programme data for first dose/primary series completed.
	Integer ≥ 0 and ≤ Nₕ.
	79

	7
	V₂ₕ – Humans vaccinated dose series II
	Humans who received booster / second series of JE vaccine at t = 0. Use JE vaccination records for second dose / booster coverage.
	Integer ≥ 0 and ≤ Nₕ.
	50



3. Pig Compartments (t = 0)
Pigs are the principal amplifying host for JE virus.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	Nₚ – Total pig population
	Total number of pigs in the study area at t = 0. Fill from livestock census or local herd listings.
	Integer ≥ 0.
	3289

	2
	Sₚ – Susceptible pigs
	Pigs that are at risk but not infected or in biosecure units at t = 0. Auto: Sₚ = Nₚ − Iₚ − Bₚ.
	0 ≤ Sₚ ≤ Nₚ.
	1000

	3
	Iₚ – Infectious pigs
	Pigs currently infectious for JEV at t = 0. Use clinically affected + viremic pigs from field data or scenario assumption.
	Integer ≥ 0 and ≤ Nₚ.
	300

	4
	Bₚ – Bio-secured pigs
	Pigs kept under high biosecurity (pens, screens, housing) reducing mosquito contact. Fill with number of pigs under effective biosecurity interventions.
	Integer ≥ 0 and ≤ Nₚ.
	250



4. Wading Bird Compartments (t = 0)
Ardeid wading birds are the natural reservoir host.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	N_w – Total wading bird population
	Total number of wading birds acting as JEV reservoir at t = 0. Fill from bird census / ecological survey or scenario assumption.
	Integer ≥ 0.
	1005

	2
	S_w – Susceptible wading birds
	Wading birds at risk of infection but not yet infected or behind barriers at t = 0. Auto: S_w = N_w − I_w − B_w.
	0 ≤ S_w ≤ N_w.
	980

	3
	I_w – Infectious wading birds
	Wading birds currently infectious for JEV at t = 0. Use small positive numbers based on reservoir prevalence studies or scenarios.
	Integer ≥ 0 and ≤ N_w.
	5

	4
	B_w – Barrier-protected wading birds
	Wading birds effectively excluded from pig / mosquito interface (barriers, habitat management). Fill with approximate number under bird barriers (nets, distance from farms).
	Integer ≥ 0 and ≤ N_w.
	20



5. Mosquito Vector Compartments (t = 0)
Culex vectors link the reservoir/amplifying hosts to humans.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	N_m – Total mosquito population
	Total adult female mosquito population relevant for JE transmission at t = 0. Use entomological indices or scenario assumption (e.g., per human or per pig).
	Integer ≥ 0.
	50000

	2
	S_m – Susceptible mosquitoes
	Mosquitoes that are not yet infected with JEV at t = 0. Auto: S_m = N_m − I_m.
	0 ≤ S_m ≤ N_m.
	500

	3
	I_m – Infectious mosquitoes
	Mosquitoes that carry JEV and can transmit infection at t = 0. Use proportion infectious from entomological studies or scenario (often small).
	Integer ≥ 0 and ≤ N_m.
	300



6. Demography & Natural Rates
Recruitment, natural mortality, and logistic growth terms for each host/vector population.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	bₕ – Human recruitment rate
	Per capita human recruitment (births + in-migration) per day. Choose small value based on crude birth rate / 365 for the population.
	Typical 0 – 0.02 per day.
	0.016

	2
	bₚ – Pig recruitment rate
	Per capita recruitment of pigs (births / replacement) per day. Estimate from herd turnover: annual farrowing / 365.
	Typical 0 – 0.01 per day.
	0.00147

	3
	b_w – Wading bird recruitment rate
	Per capita recruitment of wading birds per day. Derive from ecological data or use literature-based values.
	Typical 0 – 0.1 per day.
	0.084

	4
	b_m – Mosquito recruitment rate
	Per capita adult mosquito recruitment per day. Calibrate to entomological data; higher in rainy season.
	Typical 0 – 0.5 per day.
	0.23

	5
	μₕ – Natural death rate of humans
	Per capita natural mortality of humans per day (non-JE). Compute as 1 / life expectancy (in days) or from crude death rate.
	Typical 0 – 0.0001 per day.
	0.014

	6
	μₚ – Natural death rate of pigs
	Per capita natural mortality of pigs per day. Estimate from annual mortality in pig herds divided by 365.
	Typical 0 – 0.01 per day.
	0.058

	7
	μ_w – Natural death rate of wading birds
	Per capita natural mortality of wading birds per day. Use ecological literature or expert opinion.
	Typical 0 – 0.1 per day.
	0.05

	8
	μ_m – Natural death rate of mosquitoes
	Per capita daily mortality of adult mosquitoes. Approximate as 1 / mean lifespan of mosquito (in days).
	Typical 0.05 – 0.3 per day.
	0.0714

	9
	r_w – Intrinsic growth rate of birds
	Logistic growth parameter for wading birds (difference of per capita birth and death). Choose so that N_w tends towards carrying capacity K_w over time.
	Typical 0 – 1 per day.
	0.79

	10
	K_w – Carrying capacity of wading birds
	Maximum sustainable wading bird population in the habitat. Set ≥ current N_w based on habitat size and literature.
	Integer ≥ N_w.
	100

	11
	r_m – Intrinsic growth rate of mosquitoes
	Logistic growth parameter for mosquito population. Choose to match seasonal build-up towards K_m.
	Typical 0 – 1 per day.
	0.158

	12
	K_m – Carrying capacity of mosquitoes
	Maximum sustainable mosquito population given environment and breeding sites. Set ≥ N_m based on breeding indices or scenarios.
	Integer ≥ N_m.
	1000



7. Transmission Probabilities & Biting
Per-bite transmission probabilities between mosquitoes and each host, plus biting rates.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	β_mp – Mosquito → pig transmission probability
	Probability that an infectious mosquito infects a susceptible pig per bite. Use literature values or fit so that model reproduces observed pig incidence.
	0 – 1 per bite.
	0.30

	2
	β_pm – Pig → mosquito transmission probability
	Probability that a bite on an infectious pig infects a susceptible mosquito. Choose based on viremia levels and literature for JE.
	0 – 1 per bite.
	0.30

	3
	β_mh – Mosquito → human transmission probability
	Probability that a bite from an infectious mosquito infects a susceptible human. Key driver of human cases; calibrate to attack rates or literature.
	0 – 1 per bite.
	0.30

	4
	β_hm – Human → mosquito transmission probability
	Probability that a susceptible mosquito becomes infected when biting an infectious human. Completes the human–mosquito cycle in R₀; calibrate from viremia or literature.
	0 – 1 per bite.
	0.30

	5
	β_mw – Mosquito → bird transmission probability
	Probability that an infectious mosquito infects a susceptible wading bird per bite. Use reservoir competence data or literature estimates.
	0 – 1 per bite.
	0.50

	6
	β_wm – Bird → mosquito transmission probability
	Probability that biting an infectious wading bird infects a susceptible mosquito. Controls strength of bird–mosquito reservoir cycle.
	0 – 1 per bite.
	0.50

	7
	B – Biting rate on birds
	Average number of bites per infectious mosquito per day on susceptible birds. Partition total bites between birds (B) and pigs (C) so that B + C ≈ total biting rate.
	Typical 0 – 5 bites/mosquito/day.
	0.70

	8
	C – Biting rate on pigs
	Average number of bites per infectious mosquito per day on susceptible pigs. Choose so that host preference (birds vs pigs) is represented correctly.
	Typical 0 – 5 bites/mosquito/day.
	0.90

	9
	t – Seasonal month for human β(t)
	Month number used in the seasonal human transmission modifier. August is the peak month because φ₀ = 8. β(t) = β₀/2 × [1 + cos(2π/T × (t − φ₀))]. With β₀ = 0.0648, T = 12 and φ₀ = 8, β(t) is highest in August and lowest around February.
	Integer month number from 1 to 12.
	8



8. Human Disease Progression & Vaccination
Governs how a human case moves from asymptomatic through recovery, and how vaccination modifies R₀.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	φ – Progression asymptomatic → symptomatic humans
	Rate at which asymptomatic infectious humans become symptomatic infectious. Use 1 / mean pre-symptomatic period (days).
	Typical 0.05 – 1 per day.
	0.1

	2
	σ – JE-specific human death rate
	Additional mortality rate among symptomatic JE patients. Calibrate from case fatality ratio and average disease duration.
	Typical 0 – 1 per day.
	0.1395

	3
	α₁ – Overall vaccination rate of humans
	Fraction of human recruits entering vaccination stream per day. Estimate from annual JE vaccination coverage / 365.
	0 – 1 per day or fraction.
	0.0001096

	4
	u₁ – Fraction going to dose series I
	Proportion of vaccinated humans entering V₁ₕ (vs V₂ₕ). Choose 0–1 so that u₁·α₁ matches first-dose pattern.
	0 – 1 (dimensionless).
	0.00006709

	5
	VE₁ – Protective efficacy of dose series I
	Protective effectiveness assigned to humans who received JE vaccine dose series I. The effective susceptible contribution of V₁ₕ is (1 − VE₁) × V₁ₕ. Increasing V₁ₕ therefore lowers the displayed R₀ in proportion to VE₁.
	0–1. VE₁ should normally be lower than VE₂.
	0.60

	6
	VE₂ – Protective efficacy of dose series II
	Protective effectiveness assigned to humans who received JE vaccine dose series II. The effective susceptible contribution of V₂ₕ is (1 − VE₂) × V₂ₕ. Because VE₂ is set above VE₁, the same increase in V₂ₕ reduces R₀ more than the same increase in V₁ₕ.
	0–1. Keep VE₂ greater than VE₁ for stronger dose series II protection.
	0.90

	7
	ρ₁ – Waning from V₁ₕ → Sₕ
	Rate at which immunity from first vaccine series wanes back to susceptible. Use 1 / mean duration of protection after first series.
	Typical 0 – 0.1 per day.
	0.00556

	8
	ρ₂ – Waning from V₂ₕ → Sₕ
	Rate at which booster / second series protection wanes back to susceptible. Usually smaller than ρ₁ (longer protection).
	Typical 0 – 0.05 per day.
	0.000913

	9
	τ₁ – Treatment recovery rate (with medicine)
	Rate at which treated JE patients move from Iₕ to Rₕ. Use 1 / mean time-to-recovery under treatment.
	Typical 0.05 – 1 per day.
	0.5

	10
	τ₂ – Spontaneous recovery rate (without medicine)
	Rate at which JE patients recover without effective treatment. Use 1 / mean recovery time without specific therapy.
	Typical 0 – 1 per day.
	0.5

	11
	1/ηₕ – Mean viremic period in humans (days)
	Average number of days a JE case remains viremic and infectious to mosquitoes. Use clinical / virological data (often 3–7 days).
	Positive number of days.
	5

	12
	δ – Effectiveness of medicine
	Fraction of infected humans benefiting from treatment in τ₂ term. 0 means no benefit; 1 means full effect.
	0 – 1.
	0.667



9. Pig / Bird Control Measures
Farm- and wetland-level interventions that remove hosts from the susceptible/infectious pool.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	α₂ – Pig treatment rate
	Rate at which infectious pigs are successfully treated and move back to susceptible class. Use 1 / mean duration of treatment in pigs where JE control is applied.
	Typical 0 – 1 per day.
	0.2

	2
	εₚ – Pig biosecurity rate
	Rate at which susceptible pigs move into biosecured compartment Bₚ. Higher εₚ means faster implementation of biosecurity on farms.
	0 – 1 per day.
	0.0083

	3
	ε_w – Bird barrier rate
	Rate at which susceptible wading birds move into barrier compartment B_w. Represents speed/strength of bird barrier interventions.
	0 – 1 per day.
	0.005



10. Environment & Biting-Rate Modifier
Ambient temperature drives the temperature-dependent biting rate b(T) used throughout the model.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	T – Ambient temperature (°C)
	Environmental temperature affecting mosquito biting rate b(T). Use representative daily / seasonal mean for the location.
	Typical 0 – 45 °C.
	28

	2
	T₀ – Temperature of maximum biting
	Reference temperature at which biting rate b(T) is maximal. Choose typical warm-season optimal temperature from literature (e.g. 25–30 °C).
	Typical 15 – 40 °C.
	28

	3
	b₀ – Biting rate at T₀
	Maximum daily biting rate per mosquito at temperature T₀. Use entomological estimates (e.g., 0.2–1 bites per mosquito per day).
	Typical 0 – 5 bites/mosquito/day.
	0.261



11. Contact Module — Village / District Mixing
Optional module that scales contact pressure by local mixing intensity (village) or by host density and neighbouring-district spillover (district).
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	Use contact modifier (Village/District mixing)
	Turns ON/OFF the JE contact module. When OFF, the model uses contactScale = 1 (no village/district scaling). Keep ON if you want district/village contact to influence R₀ and transmission. Turn OFF to compare with baseline mixing.
	Checkbox.
	-

	2
	Contact level: Village vs District
	Chooses how contact pressure is computed for JE transmission. Village: Nc/Ntot (close-contact fraction). District: mosquito contact pressure (CRᵐ) derived from neighbours + density scaling.
	Village or District.
	-

	3
	Nc – Close-contact population (village)
	Number of humans/animals with JE-relevant close contact (e.g., near pigs/paddy fields). Enter the subgroup with higher mosquito exposure. Used to compute village contact rate = Nc/Ntot.
	0 – Ntot.
	40

	4
	Ntot – Total at-risk population (village)
	Total humans/animals in the village considered at risk for JE exposure. Used with Nc to compute village contact rate = Nc/Ntot.
	≥ 1.
	200

	5
	Village contact rate (Nc/Ntot)
	Computed village-level contact fraction used as contactScale in Village mode. Auto-calculated as Nc / Ntot and capped to [0,1].
	0 – 1 (read-only).
	0.200

	6
	District density (animals/km²)
	Host density scaling used to compute α_JE for district contact pressure. α_JE = (Density / RefDensity) × M. Higher density increases district contact pressure (CR).
	≥ 0.
	150

	7
	Reference density (animals/km²)
	Baseline density used to normalize district density. Set to long-term average or state mean density so α_JE stays interpretable.
	> 0.
	300

	8
	M – Mobility/exposure modifier
	Extra scaling (0–1) capturing mobility, paddy coverage, irrigation exposure, etc. Increase towards 1 for higher movement/exposure; lower for contained settings.
	0 – 1.
	1.0

	9
	αJE – Density scaling factor
	Scales district contact pressure based on local host density and mobility/exposure. αJE = (Density / RefDensity) × M. Higher density or higher M increases αJE and therefore CRᵖ/CRʷ/CRᵐ and λₕ(i).
	≥ 0 (computed).
	-

	10
	CRᵖ – Pig district contact pressure
	Pig-side contact pressure contributed by neighbouring interfaces (0–1). CRᵖ = clamp01(αJE × Σ wᵢⱼ × (Iₚ/Nₚ)). Higher infected fraction or higher wᵢⱼ increases CRᵖ.
	0 – 1 (computed).
	-

	11
	CRʷ – Wading bird contact pressure
	Bird-side contact pressure from neighbouring interfaces (0–1). CRʷ = clamp01(αJE × Σ wᵢⱼ × (I_w/N_w)).
	0 – 1 (computed).
	-

	12
	CRᵐ – Mosquito contact pressure
	Mosquito-side contact pressure from neighbouring interfaces (0–1). CRᵐ = clamp01(αJE × Σ wᵢⱼ × (I_m/N_m)). Drives λₕ(i) and affects R₀ in district mode.
	0 – 1 (computed).
	-

	13
	λₕ(i) – Human JE hazard (district)
	Mosquito-driven force of infection on humans in district mode. Computed as λₕ(i) = βₘₕ × b(T) × CRᵐ(i). This affects contactScale used in R₀ and transmission.
	≥ 0 (read-only).
	0.0000



12. Neighbouring District / Interface Inputs (District Mode)
Repeat this block for each neighbouring district or trade/ecological interface; add rows with “Add neighbour”.
	#
	Parameter
	What to Enter / How to Get It
	Range / Format
	Default

	1
	Neighbour / Interface name
	Label for the interface (e.g., Neighbour 1, Wetland belt, Trade corridor). Name is only for readability.
	Text.
	-

	2
	Vaccination coverage
	Higher vaccination reduces risk contribution from this interface. Used in wᵢⱼ: (1−VaccCov).
	0 – 1.
	-

	3
	Monitoring level
	Higher monitoring reduces interface risk contribution. Used in wᵢⱼ: (1−Monitoring).
	0 – 1.
	-

	4
	Biosecurity score
	Higher biosecurity reduces risk contribution from this interface. Used in wᵢⱼ: (1−Biosec).
	0 – 1.
	-

	5
	Iₚ (infected pigs)
	Number of infected pigs in this neighbour/interface. Used with Nₚ to compute Iₚ/Nₚ.
	≥ 0.
	-

	6
	Nₚ (pig population)
	Pig population size for this neighbour/interface. Used as denominator for Iₚ/Nₚ.
	≥ 1.
	-

	7
	I_w (infected wading birds)
	Infected birds in this interface. Used with N_w to compute I_w/N_w.
	≥ 0.
	-

	8
	N_w (wading bird population)
	Bird population in this interface. Denominator for I_w/N_w.
	≥ 1.
	-

	9
	I_m (infected mosquitoes)
	Infected mosquitoes in this interface. Used with N_m to compute I_m/N_m.
	≥ 0.
	-

	10
	N_m (mosquito population)
	Mosquito population size for this interface. Denominator for I_m/N_m.
	≥ 1.
	-

	11
	THI (0–1)
	Thermal/humidity index proxy that increases interface risk when high. Added in wᵢⱼ as +THI.
	0 – 1.
	-

	12
	wᵢⱼ
	Interface risk weight. Higher means stronger influence from this neighbour. wᵢⱼ = (1−VaccCov) + (1−Monitoring) + (1−Biosec) + THI.
	≥ 0 (computed).
	-

	13
	contribᵖⱼ
	Neighbour contribution to pig pressure. contribᵖⱼ = wᵢⱼ × (Iₚ/Nₚ).
	≥ 0.
	-

	14
	contribʷⱼ
	Neighbour contribution to bird pressure. contribʷⱼ = wᵢⱼ × (I_w/N_w).
	≥ 0.
	-

	15
	contribᵐⱼ
	Neighbour contribution to mosquito pressure. contribᵐⱼ = wᵢⱼ × (I_m/N_m).
	≥ 0.
	-



R₀, Herd Immunity Threshold (HIT) and Endemic Equilibrium
How R₀ is computed
1. The dashboard computes a combined R₀ from two linked transmission cycles and then adjusts it for vaccination:
1. Vector–reservoir cycle (mosquito ↔ pig, mosquito ↔ wading bird): driven by biting rates B and C, the temperature-dependent bite rate b(T), transmission probabilities β_mp/β_pm/β_mw/β_wm, natural mortalities μ_m/μ_p/μ_w, and pig treatment rate α₂.
1. Human cycle (mosquito ↔ human): driven by β_mh, β_hm, b(T), progression rate φ, JE-specific death rate σ, and recovery rates τ₁/τ₂.
1. R₀ (basic) = R₀ (vector–reservoir cycles) + R₀ (human cycle), then scaled by a vaccination/booster-intensity factor (from ρ₁, ρ₂ relative to reference values) and a treatment-intensity factor (from τ₂).
1. Final R₀ = R₀(pre-vaccination) × √(effective susceptible human fraction), where effective susceptible humans = Sₕ + (1 − VE₁)×V₁ₕ + (1 − VE₂)×V₂ₕ. Raising V₁ₕ or V₂ₕ (or their efficacies) lowers the displayed R₀.
1. If the Contact Module is switched on, the district-level contact scale (αJE and neighbour contributions) multiplies directly into both transmission cycles.
Herd Immunity Threshold (HIT)
HIT = 1 − 1/R₀, shown as a percentage, and is only meaningful when R₀ > 1. It is the minimum share of the effective population that must be immune (through vaccination or recovery) to stop sustained JE transmission in the modelled district.
Endemic Equilibrium
1. The Endemic Equilibrium panel (separate input block, independent of the main simulation parameters) estimates the steady-state (“long-run”) level each compartment settles to if the disease persists rather than dies out.
1. Workflow: open “Endemic Equilibrium Parameters”, adjust only if you know disease-specific durations/progression rates for your setting, then click ▶ Compute Equilibrium.
1. The tool also flags a threshold breach: if the simulated outbreak's peak in any compartment exceeds its computed equilibrium value, the dashboard raises a “Endemic Equilibrium Threshold Reached” alert recommending immediate intervention.
How to Download Results
1. Download Report (HTML): full report — summary, current-day values, equilibrium point, embedded charts and all input parameters. Open in a browser and Print → Save as PDF.
1. Download Parameters (CSV): every input setting (parameter name/ID/value, including sliders and checkboxes).
1. Download Results (CSV): day-wise simulation data for all compartments (S_h, I_Ah, I_h, R_h, S_p, I_p, S_w, I_w, S_m, I_m, etc.) plus R₀ (input), R₀ (computed) and HIT %.
1. Download Chart + Summary (PNG): the main stacked chart with a summary footer.
1. Download I_total (PNG): the total-infections curve alone.
1. Download All Graphs (HD PNG): every chart on the page as high-resolution images in one go.
1. Download With vs Without Control (HD PNG): side-by-side comparison chart for an intervention scenario.
Quality Checks Before Running the Simulation
1. Bounds: rates and fractions in 0–1, temperature in a realistic °C range, and all population counts as non-negative integers.
1. Consistency: I_Ah₀ + Iₕ₀ + Rₕ₀ + V₁ₕ₀ + V₂ₕ₀ ≤ Nₕ; Iₚ₀ + Bₚ₀ ≤ Nₚ; I_w₀ + B_w₀ ≤ N_w; I_m₀ ≤ N_m.
1. VE₁ should normally be lower than VE₂ (first dose series gives less protection than the completed/boosted series).
1. If your dashboard's contact module is switched off, contactScale = 1 is used automatically — no need to fill in Section 11/12.
1. Confirm whether a field expects a rate/day, a fraction (0–1) or a percentage before typing — the Help button on each field states this explicitly.
C. Year-wise Validation Panel — Step-by-Step
Located at the bottom of the dashboard (📊 Year-wise JE Simulation Validation). Runs a Runge-Kutta 4th-order hindcast against historical district data and reports accuracy metrics.
Choose exactly one of the three District Historical Data sources:
1. Option 1 — Built-in Karnataka district: keep the first radio button (“Karnataka District — built-in, NVBDCP 2008-2020”) selected, then pick a district from its dropdown (29 districts available, e.g. Bagalkote, Belgaum, Mysore…; Udupi is pre-selected by default).
1. Option 2 — Run on default values: select the “West Bengal District CSV data (default)” radio button, then choose Kolkata or Purba Barddhaman from its dropdown. This runs immediately on the pre-loaded default dataset — no file upload needed.
1. Option 3 — Upload your own file: select “Upload Another District CSV” and use this only for a district not already covered by the two options above. Click the file field and upload a .csv with required columns Year, Observed_Cases, Human_Population (optional columns: District, Deaths, Dose1, Dose2).
Then complete the run:
1. (Optional) Type a custom label in District Name and click Apply to relabel the panel title and tables.
1. Set Year From and Year To to bound the validation period, and choose whether to Include all years or Exclude years with 0 observed cases.
1. Click ▶ Run Year-wise Validation. For each year the tool back-calculates βₘₕ from observed incidence, solves the host–vector ODE system by RK4 for 365 days, and classifies the year as TP / TN / FP / FN by comparing reported vs predicted activity.
1. Review the summary cards — YES rate (Accuracy), McFadden R², AIC (Full/Null), LR χ² (p-value) — and the year-by-year validation table below them.
1. Click ⬇ Export CSV to download the full validation table.
