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Objectives

* Applying Data Assimilation of the AMSR2 observations to Numerical Weather
Prediction and hydrological models to improve the prediction accuracy of
precipitation and streamflow

< for model input > < for validation >
- satellite data - ground data

- ground radar data
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Ground Precipitation Radar data analysis

Troplcal Storm Rai in Sept 2016
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o for atmospheric data assimilation

o to be used with WRF and hydrological model
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Validation of the

apesydpibbiil \odel & observation errors

* How to evaluate the errors of the GCM input (NCEP-FNL), AMSR
observation, and the WRF model?

 Research Point: Quantification of each error characteristics to be used
for land data assimilation
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Validation of the Evaluation of the observation error

AMSR2/SMC product

e “
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 Cambodia

* Humid, densely vegetated

» field survey were conducted by ourselves in
the past years

* Past observation data are under analysis

e Spain & Australia
* Semi-dry, sparse/short veg.

* In-situ data were obtained from the ISMN
website https://ismn.geo.tuwien.ac.at/

~ 500x400km area

2

“WEST-N .

=

Google Earth



https://monsoon.env.okayama-u.ac.jp/

2014-2020 NCEP-FNL

Validation of the "
@Cam b O d la 18 stations =~ AMSR-SMC

AMSR2/SMC product

“Retpen o10m) 14T |
. WSS o

060 v ————

e . FaRs a . "% oss}
H3] > . ce| Kampong Thom

T
= %% Battambang
0so -

e PNCEP P (0 J0cmy T KcEp e odbcm) §
AMSRSMC T AMSR,SNC. Y
) g

ISR A Sww e

o ©1)

£105

D
_KampongThom

Kumiko TSUJIMOTO (https://monsoon.env.okayama-u.ac.jp/)

Google Earth



https://monsoon.env.okayama-u.ac.jp/

Validation of the _
AMSR2/SMC product @Cambodia
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AMSR2/SMC product

Validation of the In_Sltu ObS @CambOdla
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[I. RTM improvement

for land surface RTM fOI’ Iand Surface

Observed brightness temperature Ty
by a satellite sensor (GCOM-W/AMSR2)

A: frequency, y: incident angle

Simulated brightness temperature Ty
by a forward model in LDAS-UT [Fujii 2005; Yang et al., 2007]

Tp,, =|Tg( 1-T )e™|+|T.(1-a)1-e ™)1 +Tle™
soll vegetation

T = f(y, 4, LAI ,vegetation type) canopy temperature T,

a=f() e

I' = f(y, & surface roughess)

€ = f(4, 0, porosity, %sand, %clay )
g: dielectric constant of wet soil

@Dobson model = Mironov model?

Radiative Transfer Model (RTM) of the land surface
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[I. RTM improvement
for land surface

Dielectric

oroperty of wet solls

* Validation by
laboratory
experiments.

e Dielectric model
e Dobson’s model
e Mironov’s model
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[I. RTM improvement

for land surface FIOWChart

* Create the Look-Up Tables (LUTs) for various conditions using the RTM
forward model with Dobson and Mironov model, respectively

frequency 4 ‘

soil
_ permittivity &
soil type _ _
dielectric const.
soil moisture Loss factor .
0 brightness
temperature

- T,
soil temp. T,

Dielectric Model
- Dobson
- Mironov

LAI

canopy temp. T,

RTM / LUT

From LDAS-UT submodel
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[I. RTM improvement

for land surface

volumetric soil water content
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Ui Bila el Error statistics for model & observation

Precipitation

[Example 1]
Precipitation diff. [mm] in 5 days in April 2020 in Cambodia
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|ll. Effects on

Precipitation

Background error of the WRF model

e Estimated using the U.S. National Meteorological Center (NMC) method [parrish and

Derber (1992), Lin et al. (2017)]

>

L
1 1 ]
t t+12h t+24h Time

Figure 1. Schematic diaaram of thz Natichal Metecislogical Center
(NMC) method showing the forecast error (1) between forecasts with
12 and 24 h leading times.

Case study for 6 days in April 2020 over Cambodia
12-h forecast (solid line) & 24-h forecast (dashed line)
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|V. Effects on

Streamflow FIOWChart

rain (t) || weather (t) || LAI (t)

soil type || landuse elevation

GSMaP+gauge JRA-55 MODIS FAO USGS ASTER-GDEM
+WRF
Water and Energy Budget based
Distributed Hydrological Model
[WEB-DHM, Wang et al., 2009]
soil temp. (t)
soil
moisture (t) LbUyT canopy temp. (t)
Dobson/
river discharge (t) | | Mironov | brightness temperature (t)
In-situ observation AMSR2
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|V. Effects on

Streamflow ReS u I t
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Summary

 The method for the effective data assimilation of the AMSR2 observations to WRF
for improving precipitation and streamflow predictability was examined through

1. A study on the evaluation of the AMSR2 observation error (= AMSR-SMC
product error), background error of the WRF model, and the error of the global
reanalysis data (e.g., NCEP-FNL)

* Quantifying the error statistics information to be used for land DA in WRF
* They have regionality and seasonality?

e Cambodia (land-surface heterogeneity & dense vegetation)

< ISMN stations at Australia & Spain

* Case study in Cambodia in the pre-monsoon season

* Alarge difference is recognized in the southwestern mountainous region

* Much wetter in NCEP-FNL than in AMSR

» - Effects on precipitation & streamflow prediction

2. Astudy to improve the land-surface RTM which relates soil moisture and the
AMSR?2 brightness temperature

* especially focusing on the wet-soil dielectric model: Dobson/Mironov model
e aiming to improve the AMSR-SMC product accuracy
* Replacement of the Mironov’s model was suggested to be effective
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