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" O TEXAS Geosciences
Current conditions across TxSON
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Where is it and why?

Sensor calibration and field performance

Upscaling functions and SMAP validation

New 3 km dense grids




Where do we put it? CVS and EASE-2 Grid Selection
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SMAP Core Cal/Val Partner and the uRMSE of 0.04 m3 m-3 Ine Unersy o T vt

Verify and improve performance of the science

algorithms

Validate accuracies of the science data products

Active Networks
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Burean of Economic Gaology

Mission goal must be met using replicated
data at the appropriate scale
The Ideal Core Cal/Val Site:

* 5-cm soil moisture with replication (n > 3) at:
— 36 km footprint (yellow )

— 9 km (white)
— 3 km
* Historical data
* |n Situ data

— Publically available
— Real-time

* Nested within EASE-2

* Validation against gravimetric soil moisture
data

* Upscaling routine

— Spatial mean
— Variably weighted method

.8 AT AUSTIN



Where is the ideal monitoring location?

* Land Use
— (Cedar) forest dominates north
— Grasslands dominate south
— Shrublands everywhere

Topography
— Rugged stair-step topography in
north
— Much flatter in the south

Soils (SSURGO)

— Shallow clay-rich soils in to north

20 Kilometers

— Deep sandy soils along Pedernales i Da_ta e BEMIRERGS S

(SOUth) [ ] Agricutture [ Bac M LB

\:| Developed BrC LuC
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Site selection based on map unit %coverages (SSURGO)

MUSYM MUKEY SAND [SILT [CLAY | Dep2Res | %Area|%Grid11|%Grid2 Logger_ID

BrC/BrE/BtE |Brackett soils 38.8 |36.7| 24.5 36 9.8 10.0 15.1 |CR200_8, CR200 18, CR200 21,
CR200_26, CR1000_5, LCRA 1,
LCRA_3, LCRA_7

TaC, TkE Tarrant soils 22.1 127.9] 50.0 30 9.1 1.9 6.3 |CR200_28, CR1000_4

PuC Purves soils 28.7 (29.4| 41.9 36 8.2 8.5 18.0 |CR200_17, CR200_19, CR200_29,
LCRA_2, LCRA_5

PeB/PeC Pedernales fine sandy 55.7 (12.5] 31.8 7.2 15.4 5.1 |CR200_10, CR200_11, CR1000_2

loam

DoC/DsC2 |Doss silty clay 7.4 148.6| 44.0 48 6.8 5.4 1.4 |CR200_23

LuB/LuC Luckenbach clay loam 33.8 |32.8| 33.4 5.8 8.2 5.0 |[CR200 2, CR200 4, CR200 13

He Heaton loamy fine sand 85966 | 7.5 5.7 13.3 3.1 |CR200_3, CR200_14, CR200_22

DnC Denton silty clay 5.8 (48.3]| 45.9 97 4.9 3.7 3.5

SpC/SsD Tarpley clay 18.5 |24.9| 56.6 36 4.7 0.3 4.7

Gr, Fr, Gp Boerne and Oakalla soils | 43.0 |39.5( 17.5 8.1 10.0 9.3 |[CR200 12, CR200_16, CR1000_6,
LCRA 6

HnD Hensley loam 29.1 (30.8| 40.1 46 2.9 7.5 0.3 |CR200_5, CR200 15, CR200_24,
LCRA 4

KuB/KuC Krum silty clay 7.0 [47.5]| 45.6 2.7 4.4 6.8 |[CR1000_1, CR1000_3

BfB/BaC Bastrop loamy fine sand 834 175( 91 2.2 3.1 1.2 |[CR200_1, CR200_7, CR200_25

TpB Topia clay 18.5 [25.8] 55.7 81 1.8 0.6 1.4

DeC Loneoak fine sand 89.3 (69| 3.8 142 1.2 0.2 1.1 |CR200 9

LIC Ligon soils 30.6 |33.0| 36.4 46 1.2 0.0 3.1

HsB Hensley soils 29.1 |30.8] 40.1 46 1.1 0.1 0.2

To Tobosa clay 22.1 |27.9] 50.0 1.0 0.5 0.4 |[CR200 6

%TOTAL: 84.3 93.2 85.8




3 stations: targeting Tarrant (TaC), Oakalla (Fr), and Purves (PuC)
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Site installation — soil micro-station at TxSON CVS

THE UMIVERSITY OF TEXAS AT AUSTIN
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CS-655 Sensor (12-cm rods)
= Operate at 100 kHz

High EC (<8 dS/m)

6, EC, and T (SDI-12)

5, 10, 20, and 50 cm depths

5 min sampling intervals

Averaged hourly

Updated hourly

Post-processed at midnight



CS-655 Lab calibratio

ns — downward infiltration
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= Five soils: ranked low (CR200 1, fine sand) to high (CR200_29,

high EC clay); CR200_5

~ mean

= Low permittivity (<10) highly sensitive to measured EC

= All soils show a significant deviation from standard Topp Eq.

(i.e. factory calibration)

THE UMIVERSITY OF TEXAS AT AUSTIN

Caldwell et al. (2018), Vadose Zone J.,
doi:10.2136/vzj2017.12.0214



CS-655 Lab calibrations — downward infiltration
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CS-655 Lab calibrations results and field validation

e Standardized Topp Eq. * Spatial variability exceeds
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TxSON CVS - Fredericksburg, TX

98°50'0"W 98°40'0"W _ . .
;‘-ngy;gg 2] 0 * 40 Station on real-time data collection
Zipls A Y — 27 Micro-stations
. ziSRA — 6 Weather Stations
1:12:::-?1 — 7 Partner Stations (LCRA)

Reporting Sensors by Depth
— 39(40) @ 5cm
— 38(39) @ 10cm
— 37(38) @ 20cm
— 28(29) @ 50 cm

Station per EASE-2 grid: 40 station @ 36 km
— 9 km, Grid_2: 15 stations (2 WS)
— 9 km, Grid_11: 15 station (2 WS)
— 3km(n=3):2inGrid_11, 1in Grid_2
Upscaling routines (36 and 9 km)

— Arithmetic mean

30°200"NKIEPEA

30°10'0"N { i :’ A

— Voronoi (e.g. Thiessen) spatially weighted
0255 10 15 20 — Inverse distance, radial (1 km) power function

mw mmmw mmmm KiloOmeters ERSITY OF TEXAS AT AUSTIN



Impact of global sensor calibration functions on SMAP metrics
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Impact of global sensor calibration functions on SMAP metrics
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Field campaign — gravimetric sampling vs Evett SWC
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Upscaling functions — arithmetic, Voronoi, IDW
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TxSON: SMAP/Sentinel Validation at 3 km

-110° -100°

o TEXAS Geosciences

The University of Texas at Austin
Jacksem School of Geosciences
Bureau of Economic Ceology
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In past 4 years, installed

70+ remote stations 15 gl it flSiJm

2 dense, 3 km soil moisture oy % W
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3.441

TxSON: Brady 3 km

3.4405
 TDR-315 and CS-655 3.4
* Paired measurements 3.4395
— Bare soil interspaces
: 3.439
— Under Juniper canopy
* NAIP classify c:i ratio 3.4385
— 811 @5cm 0 . . . . .
_ 57@10cm 4.86 4.865 4.87 4.875 4.88 4.8315;5 10/01  01/01  04/01  07/01  10/01
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TxSON: Brady 3 km
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: : o TEXAS Geosciences
TxSON: Marfa 3 km (Mimms Unit) T Uiyt T A

Bureau of Economic Ceology
. . 0.5 T T
e (CS-655 via spread spectrum radios G o o)
5cm (o)
* Paired treatments 4r i
— High intensity, short duration,n=3 ¢,
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. : ' TEXAS Geosciences
TxSON: Marfa 3 km (Mimms Unit) e St

Bureau of Economic Ceology

“c03F -
1km
r2 bias rmse ubRMSE

open Excl. open Excl. open Excl. open Excl.

3007 0.739 0.787 0.020 0.010 0.035 0.027 0.029 0.025
3008 0.821 0.766 0.017 0.012 0.029 0.030 0.024 0.028
3009 0.712 0.668 0.010 0.038 0.023 0.043 0.021 0.021
300 10 0.309 0.271 0.041 0.031 0.060 0.055 0.044 0.045
300_11 0.868 0.852 0.047 0.027 0.051 0.035 0.021 0.023
300_12 0.810 0.792 0.000 0.007 0.023 0.025 0.023 0.024

mE U3F RVISE U.U32

ubRMSE 0.022
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1
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e
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: : TEXAS Geosciences
Why is TXSON performing so well? I Uy o oo o A

Bureau of Economic Ceology

TxSON has taught us about TX rangelands:

Stratified vs. random site selection?

Replication and upscaling functions? - SMAP 0-5 cm SWCis robust, but

need to go deeper
need finer resolution, ideally 1 km

Sensor calibrations? - more frequent measurements
- Networks can feed into operations in real-time:

Nearly constant vegetation climatology?

Wet/dry cycles?
Partnerships between NASA, feds, universities and
stakeholders work best when you have a common goal

Providing antecedent conditions

Drought mitigation requirements

Fire potential
http://coastal.beg.utexas.edu/soilmoisture/#/

ER.A- G. Rollie White Trust JPL

Jet Propulsion Laboratory

ENERGY « WATER « COMMUNITY SERVICES

@ % @ ;E(Iﬁ W TheNature @

WILDLIFE

Conservancy e

L e ]

. EDWARDS AQUIFER

AUTHORITY



http://coastal.beg.utexas.edu/soilmoisture/#/

Harris County Flood Control District

March 2017: added CS655 sensors Harris
County Flood Warning System

Not many Hydromet stations around any
native soil

Two soils near K100 1185 Cypress Creek @
Sharp Road

= Gessner (Ge) fine sandy loam
= Katy* (Kf) fine sandy loam

Installed sensors at 5, 20, and 40 cm el St £ S—

Calibrated in Katy soil // l |
{

e ——————————
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Recently added two more station, east of P

Houston 5/(’/ / :
2/ \ ll

_ !

e

)

In cooperation with HCFCD staff Jeremy
Justice, Mark Moore, Jim Greeson
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Cypress Creek @ Sharp Road
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