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Relationship between remotely-sensed Land Surface Temperature and stream temperature
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CHaMP stream temperature loggers

May or may not be included

8DMWT ~ LST + JulDay + LST? + Elev

MODIS satellite data



Predicted stream temp

Predicted 8d Mn Mn °C
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Predicted Water Temperature

Wenatchee 2012

Temp ~ LST + Julian day

RMSE=0.48°C
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Modeling process
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Stream Network

* Spatial grain — stream segment (1-10 km)

* Reach contributing area (RCA)
John Day




Land Surface Temperature (LST)

* MODIS Satellite Data (NASA)

* Measures land surface emissivity (LST)

* Spatially and temporally continuous

July 26, 2001
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Hierarchical Data Format [HDF]: Scientific Data Set [SDS]: LST _Day_1km
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Cloudy day gap-filling
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RCA polygons

1km? grid

Julian day 137

Asotin



Wenatchee
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Site data: stream temperature loggers and physiography
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Program5i SiteName

617385 CBWO05583-492715
67946 WC503432-000042
67951 WC503432-000043
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Site data: stream temperature loggers

Mean 8-day temperature
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Stream temp
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R script

* Parses data into spring/fall set

(8] D:/OneDrive/work/research/CHaMP/CHaMP_data/Sensitivity_analysis/Lem_2012 - RStudio

Q| =~

. (o t ” t t
. F I n d S b e S m O e S r u ( l I re | NoMAsyz @7 Sensitivity_analysis.Wen.2012.r | metries_out (2] LST.8day.processing.and.modeling.workflow.noHUC.dyno.regression.nodday.calc.poly.JD.2011.r | elev.in 1 »
[JSourceonSave | G # - = ~#Run 9% | | Source

Lo STCE[3] <= Erev

LST.Log.site <- merge(LST.site, Log.site, by.x = "Julbay”, by.y = "Julpay"”, all.x=TRUE, all.y = FALSE)

LST.Log.out <- rbind(LST.Log.out, LST.Log.site)
3

 |-O-0O PRESS Statistic

ind <- apply(L5T.Log.out, 1, function(x) 'any(is.na(x)))
NONA. XyZ <- L5T.Log.out[ind,]
NONA. xyZ <- orderBy(-JulDay, NONA.XyZ)

* RMSEP

maxrow <- which. max(NoNA. xyz$Aavg8Day)
NONA, xyz [maxrow, "Julpay"]

y.spring <- NoNA.xyz$AvgDay [1:maxrow]
X.5pring <- NoNA.xyz$LST[1:maxrow]
z.s5pring <- NoNa.xyz$Julpay[1:maxrow]
e.spring <- NoNA.xyzSElev[l:maxrow]
[ AI C plot(x.spring, y.spring)

noJul_mod <- Tm(y.spring ~ x.spring)
noJul_summ_sp <- summary(Im(y.spring ~ x.spring))
noJul_plsr_mod_sp <- plsr(y.spring ~ x.spring, validation = "Loo")
noJul_RMSEP_sp <- RMSEP{nolul_pTsr_mod_sp)
sp.noljul. coeffs <- coefficients(nojul_summ_sp)

Jul_mod <- Im(y.spring ~ x.spring + z.spring)

Jul_summ_sp <- summary(Im(y.spring ~ x.spring + z.spring))

Jul_plsr_mod_sp <- plsr{y.spring ~ x.spring + z.spring, validation = "Lo0")
JUT_RMSEP_sp <- RMSEP(Jul_plsr_mod_sp)

sp.Jul.coeffs <- coefficients(Jul_summ_sp)

e Parameterizes model

poly_mod <- Im(y.spring -~ x.spring + I(x.springn2))
poly_summ_sp <- summary({Im(y.spring - x.spring + I(x.springs2)))
poly_plsr_mod_sp <- plsr(y.spring ~ x.spring + I(x.springs2) + z.spring , validation = "Lo0™)
L4 . poly_RMSEP_sp <- RMSEP(poly_plsr_mod_sp)
* Estimates stream temp in F el
elev_mod_sp <- Im(y.spring ~ x.spring + z.spring + e.spring)
elev_summ_sp <- summary(Im(y.spring ~ X.spring + z.spring + e.spring))
elev_plsr_mod_sp =- plsr(y.spring ~ x.spring + z.spring + e.spring, validation = "Loo™)
elev_RMSEP_sp <- RMSEP(elev_plsr_mod_sp)
sp.elev.coeffs <- coefficients(elev_summ_sp)

j <- 2001

yve <- 100 * drop(R2(noJul_plsr_mod_sp, estimate = "train”, intercept = FALSE)S%val)
filename.data <-paste(pathname,sep = "","vwE_sp_nolul_global",as. character(j),".csv")
write.table (x=yve,append=F,row.names=T,file=filename.data,sep = ",", col.names=NA)

yve <- 100 * drop(R2(Jul_plsr_mod_sp, estimate = "train", intercept = FALSE)$val)

filename.data <-paste(pathname,sep = "","yvE_sp_Jul_global"”,as.character(j), ".csv")
. i - - R
1:1 (Untitled) R Script

‘Console
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Model output

Sources: Esni, US rS, NOAA

Spatially continuous estimate of
stream temperature
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Mean daily Continuous estimate of stream temperature

water temperature (°C)
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Mean daily Continuous estimate of stream temperature

water temperature (°C)
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Mean daily Continuous estimate of stream temperature

water temperature (°C)
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Mean RMSEP +/-~SD ('C)

Mean RMSEP +/- SD ('C)

How many (or few) sites are needed?

Lem 2012 fall
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