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### THIS MODEL CODE WAS GENERATED BY AN R SCRIPT
# Parameters not defined here were defined in R and submitted to JAGS
model {

for (j in posteriorStartMonth:posteriorEndMonth){
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## Priors:
T

### SUPERIOR

superiorPrecip[j] ~ dgamma(superiorPriorPrecipShape[m[j]],
superiorPriorPrecipRate[m[j]1])

superiorkEvap[j] ~ dnorm(superiorEvapPriorMean[m[j]],
superiorkEvapPriorPrecision[m[j]])

superiorRunoff[j] <- exp(superiorLogRunoff[j])
superiorLogRunoff[j] ~ dnorm(superiorRunoffLogPriorMean[m[j]],
superiorRunoffLogPriorPrecision[m[j]])

superiorOutflow[j] ~ dnorm(superiorOutflowPriorMean[m[j]],
superiorOutflowPriorPrecision[m[j]])

superiorDiversion[j] ~ dnorm(superiorDiversionPriorMean[m[j]],
superiorDiversionPriorPrecision[m[j]])

### MICHIGAN-HURON

miHuronPrecip[j] ~ dgamma(miHuronPriorPrecipShape[m[j]],
miHuronPriorPrecipRate[m[j]])

miHuronEvap[j] ~ dnorm(miHuronEvapPriorMean[m[j]1],
miHuronEvapPriorPrecision[m[j]])

miHuronRunoff[j] <- exp(miHuronLogRunoff[j])
miHuronLogRunoff[j] ~ dnorm(miHuronRunoffLogPriorMean[m[j]1],
miHuronRunoffLogPriorPrecision[m[j]])

miHuronOutflow[j] ~ dnorm(miHuronOutflowPriorMean[m[j]],
miHuronOutflowPriorPrecision[m[j]])

miHuronDiversion[j] ~ dnorm(miHuronDiversionPriorMean[m[j]1],
miHuronDiversionPriorPrecision[m[j]])

### CLAIR

clairNBS[j] ~ dnorm(clairNBSPriorMean[m[j]],
clairNBSPriorPrecision[m[j]])

clairOutflow[j] ~ dnorm(clairOutflowPriorMean[m[j]],
clairOutflowPriorPrecision[m[j]1])

### ERIE

eriePrecip[j] ~ dgamma(eriePriorPrecipShape[m[j]],
eriePriorPrecipRate[m[j]])

erieEvap[j] ~ dnorm(erieEvapPriorMean[m[j]],
erieEvapPriorPrecision[m[j]])

erieRunoff[j] <- exp(erieLogRunoff[j])
erieLogRunoff[j] ~ dnorm(erieRunoffLogPriorMean[m[j]],
erieRunoffLogPriorPrecision[m[j]])

erieOQutflow[j] ~ dnorm(erieOutflowPriorMean[m[j]],
erieQutflowPriorPrecision[m[j]])

erieDiversion[j] ~ dnorm(erieDiversionPriorMean[m[j]],
erieDiversionPriorPrecision[m[j]])



### ONTARIO

ontarioPrecip[j] ~ dgamma(ontarioPriorPrecipShape[m[j]],
ontarioPriorPrecipRate[m[j]1])

ontarioEvap[j] ~ dnorm(ontarioEvapPriorMean[m[j]],
ontarioEvapPriorPrecision[m[j]])

ontarioRunoff[j] <- exp(ontarioLogRunoff[j])
ontarioLogRunoff[j] ~ dnorm(ontarioRunofflLogPriorMean[m[j]],
ontarioRunoffLogPriorPrecision[m[j]])

ontarioOutflow[j] ~ dnorm(ontarioOutflowPriorMean[m[j]],
ontarioOutflowPriorPrecision[m[j]])
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## LIKELIHOOD FUNCTIONS
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ySuperiorOutflowl[j] ~ dnorm(ySuperiorOutflowlMean[j],
ySuperiorOutflowlPrec)

ySuperiorOutflow2[j] ~ dnorm(ySuperiorOutflow2Mean[j],
ySuperiorOutflow2Prec)

ySuperiorDiversionl[j] ~ dnorm(ySuperiorDiversionlMean[j],
ySuperiorDiversionlPrec)

ySuperiorOutflowlMean[j] <- superiorOutflow[j] +
ySuperiorOutflowlBias[m[j]]

ySuperiorOutflow2Mean[j] <- superiorOutflow[j] +
ySuperiorOutflow2Bias[m[j]]
ySuperiorDiversionlMean[j] <- superiorDiversion[j] +
ySuperiorDiversionlBias[m[j]]

yMiHuronOutflowl[j] ~ dnorm(yMiHuronOutflowlMean[j],
yMiHuronOutflowlPrec)

yMiHuronOutflow2[j] ~ dnorm(yMiHuronOutflow2Mean[j],
yMiHuronOutflow2Prec)

yMiHuronDiversionl[j] ~ dnorm(yMiHuronDiversionlMean[]j],
yMiHuronDiversionlPrec)

yMiHuronOutflowlMean[j] <- miHuronOutflow[j] +
yMiHuronOutflowlBias[m[j]]

yMiHuronOutflow2Mean[j] <- miHuronOutflow[j] +
yMiHuronOutflow2Bias[m[j]]
yMiHuronDiversionlMean[j] <- miHuronDiversion[j] +
yMiHuronDiversion1Bias[m[j]]

yClairOutflowl[j] ~ dnorm(yClairOutflowlMean[j], yClairOutflowlPrec)
yClairOutflow2[j] ~ dnorm(yClairOutflow2Mean[j], yClairOutflow2Prec)

yClairOutflowlMean[j] <- clairOutflow[j] + yClairOutflowlBias[m[j]]
yClairOutflow2Mean[j] <- clairOutflow[j] + yClairOutflow2Bias[m[j]]

yErieOutflowl[j] ~ dnorm(yErieOutflowlMean[j], yErieOutflowlPrec)
yErieDiversionl[j] ~ dnorm(yErieDiversionlMean[j],
yErieDiversionlPrec)

yErieOutflowlMean[j] <- erieOutflow[j] + yErieOutflowlBias[m[j]]
yErieDiversionlMean[j] <- erieDiversion[j] + yErieDiversioniBias[m[j]]



yOntarioOutflowl[j] ~ dnorm(yOntarioOutflowlMean[j],
yOntarioOutflowlPrec)

yOntarioOutflowlMean[j] <- ontarioOutflow[j] +
yOntarioOutflowlBias[m[j]]

ySuperiorPrecipl[j] ~ dnorm(ySuperiorPreciplMean[j],
ySuperiorPreciplPrec)

ySuperiorPreciplMean[j] <- superiorPrecip[j] +
ySuperiorPreciplBias[m[j]]

ySuperiorPrecip2[j] ~ dnorm(ySuperiorPrecip2Mean[j],
ySuperiorPrecip2Prec)

ySuperiorPrecip2Mean[j] <- superiorPrecip[j] +
ySuperiorPrecip2Bias[m[j]]

yMiHuronPrecipl[j] ~ dnorm(yMiHuronPreciplMean[j],
yMiHuronPreciplPrec)
yMiHuronPreciplMean[j] <- miHuronPrecip[j] + yMiHuronPreciplBias[m[j]]

yMiHuronPrecip2[j] ~ dnorm(yMiHuronPrecip2Mean[j],
yMiHuronPrecip2Prec)
yMiHuronPrecip2Mean[j] <- miHuronPrecip[j] + yMiHuronPrecip2Bias[m[j]]

yEriePrecipl[j] ~ dnorm(yEriePreciplMean[j], yEriePreciplPrec)
yEriePreciplMean[j] <- eriePrecip[j] + yEriePreciplBias[m[j]]

yEriePrecip2[j] ~ dnorm(yEriePrecip2Mean[j], yEriePrecip2Prec)
yEriePrecip2Mean[j] <- eriePrecip[j] + yEriePrecip2Bias[m[j]]

yOntarioPrecipl[j] ~ dnorm(yOntarioPreciplMean[j],
yOntarioPreciplPrec)
yOntarioPreciplMean[j] <- ontarioPrecip[j] + yOntarioPreciplBias[m[j]]

yOntarioPrecip2[j] ~ dnorm(yOntarioPrecip2Mean[j],
yOntarioPrecip2Prec)
yOntarioPrecip2Mean[j] <- ontarioPrecip[j] + yOntarioPrecip2Bias[m[j]]

ySuperiorEvapl[j] ~ dnorm(ySuperiorEvaplMean[j], ySuperiorEvaplPrec)
ySuperiorEvaplMean[j] <- superiorEvap[j] + ySuperiorEvaplBias[m[j]]

ySuperiorkEvap2[j] ~ dnorm(ySuperiorEvap2Mean[j], ySuperiorEvap2Prec)
ySuperiorEvap2Mean[j] <- superiorEvap[j] + ySuperiorEvap2Bias[m[j]]

yMiHuronEvapl[j] ~ dnorm(yMiHuronEvaplMean[j], yMiHuronEvaplPrec)
yMiHuronEvaplMean[j] <- miHuronEvap[j] + yMiHuronEvaplBias[m[j]]

yMiHuronEvap2[j] ~ dnorm(yMiHuronEvap2Mean[j], yMiHuronEvap2Prec)
yMiHuronEvap2Mean[j] <- miHuronEvap[j] + yMiHuronEvap2Bias[m[j]]

yErieEvapl[j] ~ dnorm(yErieEvaplMean[j], yErieEvaplPrec)
yErieEvaplMean[j] <- erieEvap[j] + yErieEvapilBias[m[j]]

yErieEvap2[j] ~ dnorm(yErieEvap2Mean[j], yErieEvap2Prec)
yErieEvap2Mean[j] <- erieEvap[j] + yErieEvap2Bias[m[j]]



yOntarioEvapl[j] ~ dnorm(yOntarioEvaplMean[j], yOntarioEvaplPrec)
yOntarioEvaplMean[j] <- ontarioEvap[j] + yOntarioEvapilBias[m[j]]

yOntarioEvap2[j] ~ dnorm(yOntarioEvap2Mean[j], yOntarioEvap2Prec)
yOntarioEvap2Mean[j] <- ontarioEvap[j] + yOntarioEvap2Bias[m[j]]

ySuperiorRunoffl[j] ~ dnorm(ySuperiorRunoffiMean[j],
ySuperiorRunofflPrec)

ySuperiorRunofflMean[j] <- superiorRunoff[j] +
ySuperiorRunoffiBias[m[j]]

ySuperiorRunoff2[j] ~ dnorm(ySuperiorRunoff2Mean[j],
ySuperiorRunoff2Prec)

ySuperiorRunoff2Mean[j] <- superiorRunoff[j] +
ySuperiorRunoff2Bias[m[j]]

yMiHuronRunoff1[j] ~ dnorm(yMiHuronRunofflMean[]j],
yMiHuronRunoffiPrec)
yMiHuronRunoff1lMean[j] <- miHuronRunoff[j] + yMiHuronRunoffi1Bias[m[j]]

yMiHuronRunoff2[j] ~ dnorm(yMiHuronRunoff2Mean[]j],
yMiHuronRunoff2Prec)
yMiHuronRunoff2Mean[j] <- miHuronRunoff[j] + yMiHuronRunoff2Bias[m[j]]

yErieRunoffi[j] ~ dnorm(yErieRunofflMean[j], yErieRunofflPrec)
yErieRunofflMean[j] <- erieRunoff[j] + yErieRunofflBias[m[j]]

yErieRunoff2[j] ~ dnorm(yErieRunoff2Mean[j], yErieRunoff2Prec)
yErieRunoff2Mean[j] <- erieRunoff[j] + yErieRunoff2Bias[m[j]]

yontarioRunoffl[j] ~ dnorm(yOntarioRunoffiMean[j],
yOntarioRunoffl1Prec)
yOntarioRunofflMean[j] <- ontarioRunoff[j] + yOntarioRunoffiBias[m[j]]

yontarioRunoff2[j] ~ dnorm(yOntarioRunoff2Mean[j],
yOntarioRunoff2Prec)
yOntarioRunoff2Mean[j] <- ontarioRunoff[j] + yOntarioRunoff2Bias[m[]j]]

yClairNBS1[j] ~ dnorm(yClairNBS1Mean[j], yClairNBS1Prec)
yClairNBS1Mean[j] <- clairNBS[j] + yClairNBS1Bias[m[j]]

yClairNBS2[j] ~ dnorm(yClairNBS2Mean[j], yClairNBS2Prec)
yClairNBS2Mean[j] <- clairNBS[j] + yClairNBS2Bias[m[j]]

yClairNBS3[j] ~ dnorm(yClairNBS3Mean[j], yClairNBS3Prec)
yClairNBS3Mean[j] <- clairNBS[j] + yClairNBS3Bias[m[j]]



### WATER BALANCE MODEL WITH ROLLING WINDOW
for(k in rollPeriod:posteriorEndMonth){

### SUPERIOR
ySuperiorRStore[k] ~ dnorm(superiorRStore[k], ySuperiorRStorePrec)

superiorRStore[k] <- (
sum(superiorPrecip[(k-rollPeriod+1):k])
-sum(superiorkvap[(k-rollPeriod+1):k])
+sum(superiorRunoff[(k-rollPeriod+1):k])
-superiorOutflow_mm[k]
+superiorDiversion_mm[k]
+sum(superiorProcError[m[ (k-rollPeriod+1):k]])

)

superiorOutflow_mm[k] <- sum(superiorOutflow[ (k-
rollPeriod+1):k]/supArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k])

superiorDiversion_mm[k] <- sum(superiorDiversion[ (k-
rollPeriod+1):k]/supArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k])

### MICHIGAN-HURON
yMiHuronRStore[k] ~ dnorm(miHuronRStore[k], yMiHuronRStorePrec)

miHuronRStore[k] <- (
sum(miHuronPrecip[ (k-rollPeriod+1):k])
-sum(miHuronEvap[ (k-rollPeriod+1):k])
+sum(miHuronRunoff[ (k-rollPeriod+1):k])
-miHuronOutflow_mm[k]
+miHuronInflow_mm[k]
-miHuronDiversion_mm[k]
+sum(miHuronProcError[m[ (k-rollPeriod+1):k]])

)

miHuronOutflow _mm[k] <- sum(miHuronOutflow[ (k-
rollPeriod+1):k]/mhgArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k])

miHuronInflow_mm[k] <- sum(superiorOutflow[ (k-
rollPeriod+1):k]/mhgArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k])

miHuronDiversion_mm[k] <- sum(miHuronDiversion[ (k-
rollPeriod+1):k]/mhgArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k])

### CLAIR
yClairRStore[k] ~ dnorm(clairRStore[k], yClairRStorePrec);

clairRStore[k] <- (
sum(clairNBS[ (k-rollPeriod+1):k])
+ sum(miHuronOutflow[ (k-rollPeriod+1):k])
- sum(clairOutflow[(k-rollPeriod+1):k])
+ sum(clairProcError[m[(k-rollPeriod+1):k]])



### ERIE
yErieRStore[k] ~ dnorm(erieRStore[k], yErieRStorePrec)

erieRStore[k] <- (
sum(eriePrecip[(k-rollPeriod+1):k])
-sum(erieEvap[ (k-rollPeriod+1):k])
+sum(erieRunoff[(k-rollPeriod+1):k])
-erieOutflow_mm[k]
# DETROIT RIVER
+erieInflow_mm[k]
# WELLAND CANAL
-erieDiversion_mm[k]
+sum(erieProcError[m[(k-rollPeriod+1):k]])

)

erieOutflow_mm[k] <- sum(erieOutflow[ (k-
rollPeriod+1):k]/eriArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k])

erieInflow_mm[k] <- sum(clairOutflow[ (k-
rollPeriod+1):k]/eriArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k])

erieDiversion_mm[k] <- sum(erieDiversion[ (k-
rollPeriod+1):k]/eriArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k])

### ONTARIO
yOntarioRStore[k] ~ dnorm(ontarioRStore[k], yOntarioRStorePrec)

ontarioRStore[k] <- (
sum(ontarioPrecip[(k-rollPeriod+1):k])
-sum(ontarioEvap[(k-rollPeriod+1):k])
+sum(ontarioRunoff[(k-rollPeriod+1):k])
-ontarioOutflow_mm[k]
+ontarioInflow_mm[k]
+sum(ontarioProcError[m[ (k-rollPeriod+1):k]])

)

ontarioOutflow_mm[k] <- sum(ontarioOutflow[ (k-
rollPeriod+1):k]/ontArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k])

ontarioInflow_mm[k] <- sum(erieOutflow[ (k-
rollPeriod+1):k]/ontArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k]) + sum(erieDiversion[ (k-
rollPeriod+1):k]/ontArea* *secondsInADay*dayVector[ (k-
rollPeriod+1):k])
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## BIAS TERMS
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for (i in 1:12){

superiorProcError[i] ~ dnorm(©, )

miHuronProcError[i] ~ dnorm(@, )

clairProcError[i] ~ dnorm(9, ) # For CMS equivalent
erieProcError[i] ~ dnorm(©, )

ontarioProcError[i] ~ dnorm(©, )

ySuperiorOutflowlBias[i] ~ dnorm(©,ySuperiorOutflowlBiasPrec[i])
ySuperiorOutflow2Bias[i] ~ dnorm(@,ySuperiorOutflow2BiasPrec[i])
ySuperiorDiversionlBias[i] ~ dnorm(©,ySuperiorDiversionlBiasPrec[i])
yMiHuronOutflowlBias[i] ~ dnorm(©,yMiHuronOutflowlBiasPrec[i])
yMiHuronOutflow2Bias[i] ~ dnorm(©,yMiHuronOutflow2BiasPrec[i])
yMiHuronDiversionlBias[i] ~ dnorm(©,yMiHuronDiversionlBiasPrec[i])
yClairOutflowlBias[i] ~ dnorm(9,yClairOutflowlBiasPrec[i])
yClairOutflow2Bias[i] ~ dnorm(©,yClairOutflow2BiasPrec[i])
yErieOutflowlBias[i] ~ dnorm(9,yErieOutflowlBiasPrec[i])
yErieDiversionlBias[i] ~ dnorm(@,yErieDiversioniBiasPrec[i])
yOntarioOutflowlBias[i] ~ dnorm(@,yOntarioOutflowlBiasPrec[i])
ySuperiorPreciplBias[i] ~ dnorm(©, )

ySuperiorPrecip2Bias[i] ~ dnorm(@, )

yMiHuronPreciplBias[i] ~ dnorm(@, )

yMiHuronPrecip2Bias[i] ~ dnorm(©, )

yEriePrecipiBias[i] ~ dnorm(@, )

yEriePrecip2Bias[i] ~ dnorm(9, )

yOntarioPreciplBias[i] ~ dnorm(@, )

yOntarioPrecip2Bias[i] ~ dnorm(©, )

ySuperiorkEvaplBias[i] ~ dnorm(9, )

ySuperiorEvap2Bias[i] ~ dnorm(9, )

yMiHuronEvaplBias[i] ~ dnorm(@, )

yMiHuronEvap2Bias[i] ~ dnorm(©, )

yErieEvaplBias[i] ~ dnorm(9, )

yErieEvap2Bias[i] ~ dnorm(@, )

yOntarioEvaplBias[i] ~ dnorm(@, )

yOntarioEvap2Bias[i] ~ dnorm(©, )

ySuperiorRunofflBias[i] ~ dnorm(©, )

ySuperiorRunoff2Bias[i] ~ dnorm(@, )

yMiHuronRunoff1Bias[i] ~ dnorm(@, )

yMiHuronRunoff2Bias[i] ~ dnorm(©, )

yErieRunoffiBias[i] ~ dnorm(@, )

yErieRunoff2Bias[i] ~ dnorm(9, )

yOntarioRunoffiBias[i] ~ dnorm(@, )

yOntarioRunoff2Bias[i] ~ dnorm(@, )

yClairNBS1Bias[i] ~ dnorm(9, ) # For CMS equivalent
yClairNBS2Bias[i] ~ dnorm(@, ) # For CMS equivalent
yClairNBS3Bias[i] ~ dnorm(©, ) # For CMS equivalent
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## PRECISION FOR OBSERVATIONS
S R
ySuperiorRStorePrec ~ dgamma(
ySuperiorOutflowlPrec ~ dgamma(
ySuperiorOutflow2Prec ~ dgamma(
ySuperiorDiversionlPrec ~ dgamma(

yMiHuronRStorePrec ~ dgamma(
yMiHuronOutflowlPrec ~ dgamma(
yMiHuronOutflow2Prec ~ dgamma(
yMiHuronDiversionlPrec ~ dgamma(

yClairRStorePrec ~ dgamma( B
yClairOutflowlPrec ~ dgamma( ,
yClairOutflow2Prec ~ dgamma( ,

yErieRStorePrec ~ dgamma(©.1,
yErieOutflowlPrec ~ dgamma( ,
yErieDiversionlPrec ~ dgamma( ,

yOntarioRStorePrec ~ dgamma( B
yOntarioOutflowlPrec ~ dgamma(
ySuperiorPreciplPrec ~ dgamma(
ySuperiorPrecip2Prec ~ dgamma(
yMiHuronPreciplPrec ~ dgamma(©.1,
yMiHuronPrecip2Prec ~ dgamma( ,
yEriePreciplPrec ~ dgamma( ,
yEriePrecip2Prec ~ dgamma( ,
yOntarioPreciplPrec ~ dgamma( ,
yOntarioPrecip2Prec ~ dgamma( ,
ySuperiorEvaplPrec ~ dgamma( ,
ySuperiorEvap2Prec ~ dgamma( ,
yMiHuronEvaplPrec ~ dgamma(©.1,
yMiHuronEvap2Prec ~ dgamma( ,
yErieEvaplPrec ~ dgamma( , )
yErieEvap2Prec ~ dgamma( , )
yOntarioEvaplPrec ~ dgamma( ,
yOntarioEvap2Prec ~ dgamma( ,
ySuperiorRunofflPrec ~ dgamma(
ySuperiorRunoff2Prec ~ dgamma(
yMiHuronRunofflPrec ~ dgamma(©.1,
yMiHuronRunoff2Prec ~ dgamma( ,
yErieRunofflPrec ~ dgamma( ,
yErieRunoff2Prec ~ dgamma( ,
yOntarioRunofflPrec ~ dgamma( ,
yOntarioRunoff2Prec ~ dgamma( ,
yClairNBS1Prec ~ dgamma( , )
yClairNBS2Prec ~ dgamma(©.1, )
yClairNBS3Prec ~ dgamma(©.1, )

3

)

)
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# POSTERIOR PREDICTIVE DRAWS FOR VERIFICATION

P L e
for(jp in posteriorStartMonth:posteriorEndMonth){

ySuperiorOutflowlPP[jp] ~ dnorm(ySuperiorOutflowlMean[jp],
ySuperiorOutflowlPrec)

ySuperiorOutflow2PP[jp] ~ dnorm(ySuperiorOutflow2Mean[jp],
ySuperiorOutflow2Prec)

ySuperiorDiversion1PP[jp] ~ dnorm(ySuperiorDiversioniMean[jp],
ySuperiorDiversionlPrec)

yMiHuronOutflowlPP[jp] ~ dnorm(yMiHuronOutflowlMean[jp],
yMiHuronOutflowlPrec)

yMiHuronOutflow2PP[jp] ~ dnorm(yMiHuronOutflow2Mean[jp],
yMiHuronOutflow2Prec)

yMiHuronDiversionlPP[jp] ~ dnorm(yMiHuronDiversionlMean[jp],
yMiHuronDiversionlPrec)

yClairOutflowlPP[jp] ~ dnorm(yClairOutflowlMean[jp],
yClairOutflowlPrec)

yClairOutflow2PP[jp] ~ dnorm(yClairOutflow2Mean[jp],
yClairOutflow2Prec)

yErieOutflowlPP[jp] ~ dnorm(yErieOutflowlMean[jp], yErieOutflowlPrec)
yErieDiversionl1PP[jp] ~ dnorm(yErieDiversioniMean[jp],
yErieDiversionlPrec)

yOntarioOutflowlPP[jp] ~ dnorm(yOntarioOutflowlMean[jp],
yOntarioOutflowlPrec)

ySuperiorPreciplPP[jp] ~ dnorm(ySuperiorPreciplMean[jp],
ySuperiorPreciplPrec)

ySuperiorPrecip2PP[jp] ~ dnorm(ySuperiorPrecip2Mean[jp],
ySuperiorPrecip2Prec)

yMiHuronPreciplPP[jp] ~ dnorm(yMiHuronPrecipilMean[jp],
yMiHuronPreciplPrec)

yMiHuronPrecip2PP[jp] ~ dnorm(yMiHuronPrecip2Mean[jp],
yMiHuronPrecip2Prec)

yEriePreciplPP[jp] ~ dnorm(yEriePreciplMean[jp], yEriePreciplPrec)
yEriePrecip2PP[jp] ~ dnorm(yEriePrecip2Mean[jp], yEriePrecip2Prec)
yOntarioPreciplPP[jp] ~ dnorm(yOntarioPrecipiMean[jp],
yOntarioPreciplPrec)

yOntarioPrecip2PP[jp] ~ dnorm(yOntarioPrecip2Mean[jp],
yOntarioPrecip2Prec)

ySuperiorkEvaplPP[jp] ~ dnorm(ySuperiorEvaplMean[jp],
ySuperiorEvaplPrec)

ySuperiorEvap2PP[jp] ~ dnorm(ySuperiorEvap2Mean[jp],
ySuperiorEvap2Prec)

yMiHuronEvaplPP[jp] ~ dnorm(yMiHuronEvaplMean[jp], yMiHuronEvaplPrec)
yMiHuronEvap2PP[jp] ~ dnorm(yMiHuronEvap2Mean[jp], yMiHuronEvap2Prec)
yErieEvaplPP[jp] ~ dnorm(yErieEvaplMean[jp], yErieEvaplPrec)
yErieEvap2PP[jp] ~ dnorm(yErieEvap2Mean[jp], yErieEvap2Prec)
yOntarioEvaplPP[jp] ~ dnorm(yOntarioEvaplMean[jp], yOntarioEvaplPrec)
yOntarioEvap2PP[jp] ~ dnorm(yOntarioEvap2Mean[jp], yOntarioEvap2Prec)
ySuperiorRunoff1PP[jp] ~ dnorm(ySuperiorRunoffiMean[jp],
ySuperiorRunofflPrec)

ySuperiorRunoff2PP[jp] ~ dnorm(ySuperiorRunoff2Mean[jp],
ySuperiorRunoff2Prec)



yMiHuronRunoff1PP[jp] ~ dnorm(yMiHuronRunoffilMean[jp],
yMiHuronRunoffiPrec)

yMiHuronRunoff2PP[jp] ~ dnorm(yMiHuronRunoff2Mean[jp],
yMiHuronRunoff2Prec)

yErieRunoff1PP[jp] ~ dnorm(yErieRunoffiMean[jp], yErieRunofflPrec)
yErieRunoff2PP[jp] ~ dnorm(yErieRunoff2Mean[jp], yErieRunoff2Prec)
yontarioRunofflPP[jp] ~ dnorm(yOntarioRunoffiMean[jp],
yOntarioRunoffl1Prec)

yOntarioRunoff2PP[jp] ~ dnorm(yOntarioRunoff2Mean[jp],
yOntarioRunoff2Prec)

yClairNBS1PP[jp] ~ dnorm(yClairNBS1Mean[jp], yClairNBS1Prec)
yClairNBS2PP[jp] ~ dnorm(yClairNBS2Mean[jp], yClairNBS2Prec)
yClairNBS3PP[jp] ~ dnorm(yClairNBS3Mean[jp], yClairNBS3Prec)

}

# MONTH BY MONTH CHANGE IN STORAGE ANALYSIS
for(jp in posteriorStartMonth:posteriorEndMonth){
ySuperiorDStorePP[jp] ~ dnorm(superiorDStore[jp], ySuperiorRStorePrec)

superiorDStore[jp] <- (
superiorPrecip[jp]
-superiorEvap[jp]
+superiorRunoff[jp]
-superiorOutflowPP_mm[jp]
+superiorDiversionPP_mm[jp]
+superiorProcError[m[jp]]

)

superiorOutflowPP_mm[jp] <-

superiorOutflow[jp]/supArea* *secondsInADay*dayVector[jp]
superiorDiversionPP_mm[jp] <-

superiorDiversion[jp]/supArea* *secondsInADay*dayVector[jp]

yMiHuronDStorePP[jp] ~ dnorm(miHuronDStore[jp], yMiHuronRStorePrec)

miHuronDStore[jp] <- (
miHuronPrecip[jp]
-miHuronEvap[jp]
+miHuronRunoff[jp]
+miHuronInflowPP_mm[jp]
-miHuronOutflowPP_mm[jp]
-miHuronDiversionPP_mm[jp]
+miHuronProcError[m[jp]]

)

miHuronOutflowPP_mm[jp] <-

miHuronOutflow[jp]/mhgArea* *secondsInADay*dayVector[jp]
miHuronInflowPP_mm[jp] <-

superiorOutflow[jp]/mhgArea* *secondsInADay*dayVector[jp]
miHuronDiversionPP_mm[jp] <-

miHuronDiversion[jp]/mhgArea* *secondsInADay*dayVector[jp]



yClairDStorePP[jp] ~ dnorm(clairDStore[jp], yClairRStorePrec);

clairDStore[jp] <- (
clairNBS[jp]
+ miHuronOutflow[jp]
- clairOutflow[jp]
+ clairProcError[m[jp]]

)

yErieDStorePP[jp] ~ dnorm(erieDStore[jp], yErieRStorePrec)

erieDStore[jp] <- (
eriePrecip[jp]
-erieEvap[jp]
+erieRunoff[jp]
-erieOutflowPP_mm[jp]
# DETROIT RIVER
+erieInflowPP_mm[jp]
# WELLAND CANAL
-erieDiversionPP_mm[jp]
+erieProcError[m[jp]]

)

erieQutflowPP_mm[jp] <-

erieOutflow[jp]/eriArea* *secondsInADay*dayVector[jp]
erieInflowPP_mm[jp] <-

clairOutflow[jp]/eriArea* *secondsInADay*dayVector[jp]
erieDiversionPP_mm[jp] <-

erieDiversion[jp]/eriArea* *secondsInADay*dayVector[jp]

### ONTARIO
yOntarioDStorePP[jp] ~ dnorm(ontarioDStore[jp], yOntarioRStorePrec)

ontarioDStore[jp] <- (
ontarioPrecip[jp]
-ontarioEvap[jp]
+ontarioRunoff[jp]
-ontarioOutflowPP_mm[jp]
+ontarioInflowPP_mm[jp]
+ontarioProcError[m[jp]]

)

ontarioOutflowPP_mm[jp] <-
ontarioOutflow[jp]/ontArea* *secondsInADay*dayVector[jp]
ontarioInflowPP_mm[jp] <-
erieOutflow[jp]/ontArea* *secondsInADay*dayVector[jp] +
erieDiversion[jp]/ontArea* *secondsInADay*dayVector[jp]



### CUMULATIVE STORAGE ANALYSIS
# 12 MONTHS

for(x in :posteriorEndMonth){
ySuperiorR1YStorePP[x] ~ dnorm(superiorR1YStore[x],
ySuperiorRStorePrec)

superiorR1YStore[x] <- (
sum(superiorPrecip[(x-12+1):x])
-sum(superiorEvap[ (x-12+1):x])
+sum(superiorRunoff[(x-12+1):x])
-superiorOutflowPPR1_mm[x]
+superiorDiversionPPR1_mm[x]
+sum(superiorProcError[m[ (x-12+1):x]])

)

superiorOutflowPPR1_mm[x] <- sum(superiorOutflow[ (x-
+1):x]/supArea* *secondsInADay*dayVector[ (x-12+1):x])

superiorDiversionPPR1_mm[x] <- sum(superiorDiversion[(x-
+1):x]/supArea* *secondsInADay*dayVector[(x-12+1):x])

yMiHuronR1YStorePP[x] ~ dnorm(miHuronR1lYStore[x], yMiHuronRStorePrec)

miHuronR1YStore[x] <- (
sum(miHuronPrecip[(x-12+1):x])
-sum(miHuronEvap[ (x-12+1):x])
+sum(miHuronRunoff[(x-12+1):x])
+miHuronInflowPPR1_mm[x]
-miHuronOutflowPPR1_mm[x]
-miHuronDiversionPPR1_mm[x]
+sum(miHuronProcError[m[ (x-12+1):x]1]1)

)

miHuronOutflowPPR1_mm[x] <- sum(miHuronOutflow[ (x-
+1):x]/mhgArea* *secondsInADay*dayVector[(x-12+1):x])

miHuronInflowPPR1_mm[x] <- sum(superiorOutflow[ (x-
+1):x]/mhgArea* *secondsInADay*dayVector[(x-12+1):x])

miHuronDiversionPPR1_mm[x] <- sum(miHuronDiversion[(x-
+1):x]/mhgArea* *secondsInADay*dayVector[(x-12+1):x])

yClairR1YStorePP[x] ~ dnorm(clairR1YStore[x], yClairRStorePrec);

clairR1YStore[x] <- (
sum(clairNBS[ (x-12+1):x])
+ sum(miHuronOutflow[ (x-12+1):x])
- sum(clairOutflow[ (x-12+1):x])
+ sum(clairProcError[m[(x-12+1):x]1]1)



yErieR1YStorePP[x] ~ dnorm(erieR1lYStore[x], yErieRStorePrec)

erieR1YStore[x] <- (
sum(eriePrecip[(x-12+1):x])
-sum(erieEvap[(x-12+1):x])
+sum(erieRunoff[(x-12+1):x])
-erieQutflowPPR1_mm[x]
# DETROIT RIVER
+erieInflowPPR1_mm[x]
# WELLAND CANAL
-erieDiversionPPR1_mm[x]
+sum(erieProcError[m[(x-12+1):x]1]1)

)

erieQutflowPPR1_mm[x] <- sum(erieOutflow[ (x-
+1):x]/eriArea* *secondsInADay*dayVector[(x-12+1):x])

erieInflowPPR1_mm[x] <- sum(clairOutflow[ (x-
+1):x]/eriArea* *secondsInADay*dayVector[(x-12+1):x])

erieDiversionPPR1_mm[x] <- sum(erieDiversion[(x-

+1):x]/eriArea* *secondsInADay*dayVector[(x-12+1):x])

### ONTARIO
yOntarioR1YStorePP[x] ~ dnorm(ontarioR1YStore[x], yOntarioRStorePrec)

ontarioR1YStore[x] <- (
sum(ontarioPrecip[(x-12+1):x])
-sum(ontarioEvap[(x-12+1):x])
+sum(ontarioRunoff[(x-12+1):x])
-ontarioOutflowPPR1_mm[x]
+ontarioInflowPPR1_mm[x]
+sum(ontarioProcError[m[ (x-12+1):x]])

)

ontarioOutflowPPR1_mm[x] <- sum(ontarioOutflow[ (x-
+1):x]/ontArea* *secondsInADay*dayVector[ (x-12+1):x])

ontarioInflowPPR1_mm[x] <- sum(erieOutflow[ (x-
+1):x]/ontArea* *secondsInADay*dayVector[(x-12+1):x]) +
sum(erieDiversion[(x-12+1):x]/ontArea* *secondsInADay*dayVector[ (x-

+1):x])



# 60 MONTHS

for(z in :posteriorEndMonth){
ySuperiorR5YStorePP[z] ~ dnorm(superiorR5YStore[z],
ySuperiorRStorePrec)

superiorR5YStore[z] <- (
sum(superiorPrecip[(z-60+1):2])
-sum(superiorkvap[(z-60+1):z])
+sum(superiorRunoff[(z-60+1):2z])
-superiorOutflowPPR5_mm[z]
+superiorDiversionPPR5_mm[z]
+sum(superiorProcError[m[(z-60+1):z]1])

)

superiorOutflowPPR5_mm[z] <- sum(superiorOutflow[(z-
+1):z]/supArea* *secondsInADay*dayVector[(z-60+1):2z])

superiorDiversionPPR5_mm[z] <- sum(superiorDiversion[(z-
+1):z]/supArea* *secondsInADay*dayVector[(z-60+1):2])

yMiHuronR5YStorePP[z] ~ dnorm(miHuronR5YStore[z], yMiHuronRStorePrec)

miHuronR5YStore[z] <- (
sum(miHuronPrecip[(z-60+1):2])
-sum(miHuronEvap[(z-60+1):z])
+sum(miHuronRunoff[(z-60+1):z])
+miHuronInflowPPR5_mm[z]
-miHuronOutflowPPR5_mm[z]
-miHuronDiversionPPR5_mm[z]
+sum(miHuronProcError[m[(z-60+1):2]])

)

miHuronOutflowPPR5_mm[z] <- sum(miHuronOutflow[(z-
+1):z]/mhgArea* *secondsInADay*dayVector[(z-60+1):2z])

miHuronInflowPPR5_mm[z] <- sum(superiorOutflow[(z-
+1):z]/mhgArea* *secondsInADay*dayVector[(z-60+1):2z])

miHuronDiversionPPR5_mm[z] <- sum(miHuronDiversion[(z-
+1):z]/mhgArea* *secondsInADay*dayVector[(z-60+1):2z])

yClairR5YStorePP[z] ~ dnorm(clairR5YStore[z], yClairRStorePrec);

clairR5YStore[z] <- (
sum(clairNBS[(z-60+1):2])
+ sum(miHuronOutflow[(z-660+1):z])
- sum(clairOutflow[(z-660+1):z])
+ sum(clairProcError[m[(z-60+1):2]])



yErieR5YStorePP[z] ~ dnorm(erieR5YStore[z], yErieRStorePrec)

erieR5YStore[z] <- (
sum(eriePrecip[(z-60+1):2])
-sum(erieEvap[(z-60+1):z])
+sum(erieRunoff[(z-60+1):z])
-erieQutflowPPR5_mm[z]
# DETROIT RIVER
+erieInflowPPR5_mm[z]
# WELLAND CANAL
-erieDiversionPPR5_mm[z]
+sum(erieProcError[m[(z-60+1):2]1])

)

erieQutflowPPR5_mm[z] <- sum(erieOutflow[(z-
+1):z]/eriArea* *secondsInADay*dayVector[(z-60+1):2z])

erieInflowPPR5_mm[z] <- sum(clairOutflow[(z-
+1):z]/eriArea* *secondsInADay*dayVector[(z-60+1):2z])

erieDiversionPPR5_mm[z] <- sum(erieDiversion[(z-

+1):z]/eriArea* *secondsInADay*dayVector[(z-60+1):2z])

### ONTARIO
yOntarioR5YStorePP[z] ~ dnorm(ontarioR5YStore[z], yOntarioRStorePrec)

ontarioR5YStore[z] <- (
sum(ontarioPrecip[(z-60+1):z])
-sum(ontarioEvap[(z-60+1):z])
+sum(ontarioRunoff[(z-660+1):z])
-ontarioOutflowPPR5_mm[z]
+ontarioInflowPPR5_mm[z]
+sum(ontarioProcError[m[(z-60+1):2]])

)

ontarioOutflowPPR5_mm[z] <- sum(ontarioOutflow[(z-

+1):z]/ontArea* *secondsInADay*dayVector[(z-60+1):2])
ontarioInflowPPR5_mm[z] <- sum(erieOutflow[(z-

+1):z]/ontArea* *secondsInADay*dayVector[(z-60+1):z]) +
sum(erieDiversion[(z-60+1):z]/ontArea* *secondsInADay*dayVector[(z-

+1):z])



HISTORICAL DATA AND NEW WATER BALANCE COMPONENTS:

L2SWBM CONFIGURATION WITH 1-MONTH ROLLING WINDOW
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HISTORICAL DATA AND NEW WATER BALANCE COMPONENTS:

L2SWBM CONFIGURATION WITH 6-MONTH ROLLING WINDOW
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L2SWBM CONFIGURATION WITH 12-MONTH ROLLING WINDOW
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