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Introduction

Model predictions after inverse estimation
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Linear regression (GLS)

Intercept and slope uncertainty depending
on measurement error correlation

y=a+bx




Uncorrelated measurement errors
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Perfect measurement error
correlation
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Linear regression (GLS)

Intercept and slope uncertainty depending
on measurement error correlation

y=a+bx

COVGLs(a, b) = O'Z(XTZ_lX)_l




Linear regression (GLS)
Parameter uncertainty estimate & approximation with DREAM
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Impact of ...

—— True average
—— Sensor measurements

Soil moisture error covariance matrix
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... on a simple soil water balance
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Water balance

= [nitial soil moisture 6;,; = Ocrit = POrc
0 = Constant ET,
Opc = Constant root depth Z
= No runoff, no capillary rise
Ocrit = POkc " Owp=0
ds =
E = —aS
t a = Kcp ETy

z
_ 3 _ _
= re (for 8 < pOgc)

In(0) = —at + In(pBgc) or 0 =e % pH_FC




... on a simple soil water balance
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Uncertain parameters estimated in DREAM:

In(0) = —at + In(pOgc) = Field capacity (8z¢)

In(e) - = Crop coefficient (Kp)
. HFC & ch
9 —— True average
I FC 0.20 1 —— Sensor measurements

Sensor measurements
with added noise
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With and without

acknowledging error covariance

Parameter estimation
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With and without
acknowledging error covariance

Soil moisture uncertainty

r 4
w
>
=
L
~
=)
X

BFC ch 9FC + ch

0.35 0.35 0.35
T 0301 T 030 T 030
o o o
' £ 0.251 £ 0251 £0.251
< = = 2
S  0.20 8 0.20 8 0.20
[ e [
o o o
O 0 0.15 O 0.15 O 0.15 1
— — —
o %010- %010- %010-
2 ' E3 : 2 .
S 0.05 S 0.05 'S 0.05
w0 n w0
0.00 T T T T 0.00 T T T T 0.00 T T T T
Soil water content ) . Soil water content . . Soil water content . .
0.35 = With 95% CI —— Field capacity | 0.35 = with 95% ClI —— Field capacity | 0.35 = Wwith 95% CI —— Field capacity i
. — Sensor measurements — Water stress threshold . — Sensor measurements — Water stress threshold . — Sensor measurements — Water stress threshold
‘€ 0.304 '€ 0.304 ‘€ 0.301
m o P o
< £ 0251 £ 0251 £ 0.251
> € = o
O 9 0.20 9 0.20 9 0.20
5 5 5
o O 0.151 O 0.151 O 0.151
— —_ —
ot ot 2
© 0.10 - © 0.10 - © 0.10
@) g 2 g
Z ‘S 0.05 ‘S 0.05 S 0.05
wn w0 w0
0.00 T T T T 0.00 T T T T 0.00 T T T T
01/02 15/02 01/03 15/03 29/03 01/02 15/02 01/03 15/03 29/03 01/02 15/02 01/03 15/03 29/03

Date Date Date




With and without
acknowledging error covariance

Parameter correlations
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Soil moisture sensor measurements
= Measurement errors (i.e. deviations from the field average) exhibit temporal correlation
= Neglecting measurement error autocorrelation is an incorrect assumption

Linear regression: Parameter estimation with GLS or DREAM

= No measurement error correlation » [ncreasing measurement error correlation
— Low intercept uncertainty — Increasing intercept uncertainty
— High slope uncertainty — Decreasing slope uncertainty

Impact of measurement error autocorrelation on a water balance
» |mpact on parameter estimation
= Parameter specific: 85 acts like intercept, while K, acts like slope
= |mpact on soil moisture uncertainty
» |Impact on parameter correlations




marit.hendrickx@kuleuven.be

Soil and Water Management,
KU Leuven (Arenberg)
Celestijnenlaan 200e - box 2411
3001 Leuven

KU LEUVEN



	Impact of Covariance of Soil Moisture Sensor Measurements on Inverse Estimation of Soil Water Balance Parameters �and on Soil Moisture Predictions 
	Foliennummer 2
	Introduction �Model predictions after inverse estimation
	Introduction �Autocorrelated soil moisture sensor measurement errors
	Linear regression (GLS)�Intercept and slope uncertainty depending on measurement error correlation
	Linear regression (GLS)�Intercept and slope uncertainty depending on measurement error correlation
	Linear regression (GLS)�Intercept and slope uncertainty depending on measurement error correlation
	Linear regression (GLS)�Parameter uncertainty estimate & approximation with DREAM
	Impact of …
	… on a simple soil water balance
	… on a simple soil water balance
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16

