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Introduction Data: ECOSTRESS & CDEC Study Basin Results: Applylng the Model
-Climate change is warming water temperatures globally TR gtilize the ECststem Spaceborng Thermal -San Francisco Estuary and Sacramento-San Joaquin River Delta (‘Bay Delta’) Right: Percent of the Bay Delta . —— .
- Warmer water threatens aquatic species longevity and survivability St Radiometer Experiment on Space Station (ECOSTRESS)  _pgitg Smelt habitat zone and biodiversity hot spot study area that was deemed ) BT
- San Francisco Estuary and Sacramento-San Joaquin River Delta is home to the Lana Surfac?e Te_mperature and Emissivity product _(LZ? -Highly complex and altered water system that drains most of the water from th I table. Calculated f £ 90 . :
endangered Delta Smelt and their habitat is being negatively impacted by climate and the California Data Exchange Center (CDEC) insitu ¢antral and Northern California ermaily sultabie. Laiculaied 1or P % B
change' bulk water temperature measurements. -Many competing uses of the water: agriculture, in-stream uses, drinking water each of the ECOSTRESS maps g
- Preserving the Delta Smelt population is a major conservation challenge -E?%Srlfsilsdtion & 1-5 day revisit cycle S R g — in the record of interest. Evenings £
- The “skin effect” is the difference between surface water temperature and water - Used maps from July 2018 to September 2021 | E D / m and the early mornn?g hours qre ;; . |
jemperature at deptn s CDEC: SAY - DELTA - LIVE always thermally suitable, while 2@ Evein
- Co.ns.er.vatlon, talrg.eted management,.and restoration are important tools for - Continuous monitoring every 15 minutes ; 5 the midday hours range between ., * Moming
maximizing beneficial uses and protecting habitat -Use 3 recor.d to match the ECOSTRESS record " W gy 100% and 50%. 0 5 W o 20
G+ " T - - Used 4 stations: HON, FRK, GZB, GZL y
Objectives Right: Percent of the Bay Delta U o T 2
1) To characterize the diurnal relationship between remotely sensed skin study area that was deemed = o Lo . e
. surface and in situ bulk water temperatures (“skin effect’) in order to thermally suitable. Calculated for P . o
I model a greater coverage of bulk water temperature for Delta Smelt = each of the ECOSTRESS maps i g "
thermal habitat conservation applications. ~ g OI:I'I‘I s _l\/li v Bl =R
. 2) Assess and improve restoration and management actions impactson | ' Y 5
~ habitat swtablllty n the Bay Delta through thermal remote sensing Results: Model Development - during 2019 and ?020 had .the 29 ein
e B e : least thermally suitable habitat over . Mormae
1) Quantifying the skin effect 0 h :
Methods . the whole record. 2019 200 2021

« ECOSTRESS T, provides a reasonable proxy of in situ T, 250

" 1) Developing the bulk water temperature harmonic regression model? -+ Overall T-T, correlation is weaker than morning and evening
K Found the closest-in-time match between CDEC station measurement correlations

Below: frequency of thermal habitat suitability during the midday hours. Image on the

and ECOSTRESS overpass 2) Developing and evaluating the harmonic regression model § left shows the whole bay delta and the grid of images on the right are areas within
« (Calculated R2and the Root Mean Squared Error (RMSE) to quantify the | « Greatest difference between T.and T, around 2 pm and 6 PST  © the bay delta that are key Delta Smelt habltat ZOneS
skin effect (aka the relatiOnShip between the ECOSTRESS and CDEC ° S|mp|e harmonic regreSSion model performed as well as other . TN * & e a0 AU el Mt
measurements) physically-based models calibrated for the Bay Delta
. Disaggreg.ated R e OhgayachgRiandard Time). Below: Post tidal wetland restoration, T_ in the regions decreased e RMYE =080 b
d mornlng_ L .. amedian of 0.3 °C for the Tule Red (descrease range: 0 — 6.6 °C)
b. midday =11 AM to 7 PM and 0.8 °C for Winter Island (range: 0 - 1.9 °C). In a 500m buffer i 2 Predicted (C) = o
c. evening = 7 PM to 4 AM E region, T, gave a median 0.3 °C decrease for Tule Red (range: 0
» Used the summertime period to develop and evaluate the model (i.e., -1.4°C) and 0.2 °C for Winter Island (range: 0 - 1.8 °C). Y SR
June to September) based on the established relationship between « Adfncent Aquatc Are
ECOSTRESS and bulk water temperature N I i | R R Chme T T
 Harmonic Regression Model for bulk water temperature (T,): ) — E
T, =3.755 + T, * 0.839 + sin( 1 * hour/12 ) * =0.071 + 3 g ' ég ; . s .
cos( 1 * hour/12 ) x 0.785 o L[ {-%H'I' -} ?%'1' T “%B %‘%']' A RN Conclusions
§ "[eTf vee vt 089 va¥ vee an od — k - ECOSTRESS provides unique diurnal coverage of the thermal
With T being the ECOSTRESS skin surface temperature and hour being Vo ® A ” . . T . |
the hour of the day conditions in the Bay Delta, showing distinct patterns in habitat
2) Applying the bulk water temperature harmonic regression model : %é 9 %g ?%T T T SUItabI|Ity |
» Calculated thermal habitat suitability maps using a binary “suitable” or ' f + 03 '} e Hour - ECOSTRESS and remote sensing can be used to complement
“‘Unsuitable” threshold at 25 degrees Celsius? e existing monitoring networks
» (Calculated the amount of area that was deemed suitable in each map , , , ,
as a percentage of the pixels - Increasing temperatures and droughts will have differential
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remote sensing can help bridge gaps in measurements and
sampling approaches to monitoring and managing this system
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