i
Jorld Water Congress

International Water Resources Association (IWRA)

endiicednmethod for determining hotspots
t , ° ® _ o °
oiSvlleISture imcrease and decline in a

headwater catchment

Yanjia Jiang
Cohere
Sichuan university

Xviii
F8E
\évgﬁéggggTER HRKEIRAS

aaaaaaaaaaaaaaa ASBRABALE




XVIII
W World Water Congress
International Water Resources Association (IWRA)

Content

® 1 Research background

- ® 2 Research status and gap
@ 3 Methods and Materials
® 4 Scenarios

® 5 Results and discussions

® 6 Conclusions



vackground Wl

World Water Congress

International Water Resources Association (IWRA)

e
The definition The mechanisms

St 3 [
/ g X . N\
7 ‘ RHRTS (55%65% FC) RFFIIK (75%-85% EC) )
/ ;
/ %
H S M V [ PR e BETR. SRR
Kt m G it | P
. . . . 1AASD 1ZSD 7
Hot spots of soil moisture variations S T C
o AW Pro} st g i Pro? 881
&
. . . Z . 5 LABAT RABAT LABAT RABAT
High temporal variation rate
it ik
LZR| RZR LIR, RIR1
A WUE [ES I LIAAZRT  RIAAZR| LIAAZRT  RIAAZRY
] s s 0w o

Soil moisture increasing .
A0 — _ * Infiltration * Plant water use efficiency

« Rain-runoff (Mu et al, 2022)
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. Biogeochemical processes
Time * Groundwater recharge ( Franklin et al, 2021)
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The established method
Step 1. Calculation of SMVI Step 2. Determination of HSMV
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The research gap
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i : site 't the time step, T: the sum of time steps
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The new method

Step 1. Calculation of ESMV/ Step 2. Determination of HSMV
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Study area
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Soil moisture dynamics

Precipitation
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Scenarios

Scenario 1-Precipitation

Improvement program Criteria

NB vs. 95%th

CatEna 0-10mm/10-20mm Natural | SMVI
IOl /20-30mm break ESMV]
SMVI

Variation Soil moisture increase 95%th
ESMVI

Scenario 2-Soil wetness condition

Random
o ® o
o
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SMVI vs. ESMVI

Catchment soil moisture . 95%th
e Véet:.0.25—0.4 m3/m3 SMVI Natural

Nriability ry: 0-0.25 m*/m? break
v 95%th
Variation | Soil moisture decrease ESMVI | Natural

break

Spatial autocorrelation
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5.1 The distribution of ESMVI and SMVI
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« The distribution of
Indexes for soil moisture
increase had a longer and

smoother tail. This may
affect the recognition of
Natural break(Horizon C).

« ESMVI vs. SMVI

For all horizons, after the
95% for indexes, HSMV
amounts for soil moisture
decline increased.
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5.2 The HSMV pattern for soil moisture increase under different precipitation levels

Horizon Natural Break 95%th

A
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ean = 0.
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* The 95% relative threshold approach NB in identifying HSMV patterns for soil moisture
increase at relatively larger rainfall events.
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5.3 The HSMV pattern for soil moisture decline under different catchment soil moisture

Horizon ESMVI SMVI

C
* The ESMVI SMVI in identifying HSMV patterns for soil moisture decrease.



New Method
Step 1. Calculation of ESMV/
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Step 2. Determination of HSMV

+ ¥ 95%th

Advantage

Increase ¥
T A
Decrease

Future application scenario

-~

XViil
World Water Congress

International Water Resources Association (IWRA)

£
. 1] <
Y= 06 H

E 0.18

%
2oy
H

S

2022-03 2022-04 2022-05 202206 2022-07 2022-08 2022-09 2022-10 2022-11 2022-12 2023-01 2023-02

F1 (-11) Date (year-month)

Storm trend

Flow— Groundwater

Accident pattern
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* Infiltration/Run-off/Groundwater recharge
* Flood/Groundwater dynamics/Geological structure
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