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What is Today’s Earth(TE)?

» Global terrestrial hydrological N '
simulation system e Global satellte Dat
s s —— + precipitation

« Developed and operated under the g Fotd,.g Data R
collaborative research of JAXA and the

; 4 <
University of Tokyo o-d e
» https://www.eorc.jaxa.jp/water/

* temperature
* humidity
+ wind speed etc.
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MergelDataset
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 Goals:

« Estimating/Predicting the water-related
physical value and providing them.

Land Surface Model (MATSIRO)

Surface o LST * Runoff
Hydrological Data ° Soil Moisture  * Evapotranspiration etc.

out 1 )

River Routing Model (CaMa-Flood)
|

River Data * Discharge + Flooded Area etc. Rl_Sk
out| Indices

Long-term global
land surface water Predicting extreme
dataset events such as
floods and droughts.

Contribution to water resource

. . Yamazaki etal., 2011
management and to monitoring and

https://www.eorc.jaxa.ip/water/

predicting water-related disasters


https://www.eorc.jaxa.jp/water/
https://www.eorc.jaxa.jp/water/

Land Surface Model: MATSIRO5 takata et al., 2003

« MATSIRO: Minimal Advanced Treatments of Surface Interaction and RunOff
« Originally developed for climate studies(GCMs) at the global and regional scales.

* Temperature

*  Wind speed

e Solar radiation

* Precipitation etc...

&

MATSIROS
(DLNTFLX

Flux Calculation

@LNDSTP

Treating Ground Processes

o

Soil Moisture
* Evapotranspiration
Runoff etc...

«— Snow Free ——h—— Snow Covered —




River Routing Model: CaMa-Flood vamazakietal, 2011

« CaMa-Flood: Catchment-based Macro-scale Floodplain model
* River routing model, which incorporate physically based representation of floodplain inundation dynamics

Elevation (DEM)
* Runoff (from MATSIRO)

S =
Sub-grid

parameters CaMa-Flood

A

W%@ﬂ%m’@

(Dcalculate river discharge
Shallow water
momentum equation

@)Calculate water storage

in next time step
mass-balance equation

@

* River discharge
* River water depth
* Flooded fraction (area) etc...
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Data of Today’s Earth(TE)

Precipitation (model input)

[Today's Earth-Global] Estimated Monthly Total Precipitation 1990-01
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River discharge

[Today's Earth-Global] Estimated Monthly River Discharge 1990-01
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Snow amount

[Today's Earth-Global] Estimated Monthly Snow Amount 1990-01
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Soil moisture

[Today's Earth-Global] Estimated Monthly Surface Soil Moisture 1990-01
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Land surface temperature

[Today's Earth-Global] Estimated Monthly Land Skin Temperature 1990-01

320
f 310
60°N o ‘\
300 —
=
30°N v
- 290 2
s
o
Q
0° 280 £
ﬁ
£
270 5
30°5 g
2
5
260
60°S
s 250
= £
= =1
=
240
180°  150°W 120°W  90°W  60°W  30°W 0° 30°E 60°E  90°E 120°E 150°E  180°
E transpiration
[Today's Earth-Global] Estimated Monthly Evapotranspiration 1990-01
T T T T T 0.30
" - 0.25
: 2,
30°N 4 I 020 E
N7
- \(i‘“.ba. \g =
<
o
le(r—‘ " . : o
0* e P’ o CRise Ho.15 £
o=, &
3 c
\ BN g
! 5
@ - [ o
30°5 é{ S ) 0.1o§
o w
60°S Io.05
T
e _._as-—g_g*—w‘_é ﬁ___)/-'—/v-—--—
== L =22
L 0.00
180°  150°W 120°W  90°W  60°W  30°W 0* 30°E 60°E  90°E 120°E  150°E  180°

And more...



Various types of Today’s Earth

TE-Global TE-Global NEXRA
(Global System) (Global Ensemble System)

TE-Japan
(Regional System)

Horizontal resol.

(lat/lon) Land: 0.5 deg., River: 0.25 deg. 1/60 deg.
Developing the 10 km (0.1 deg.)
Temporal resol. system for public release. Every 3 hour Every hour

Latency (Depends on the operation status of JAXA “forecast data distribution is limited within

 EIPENES Cl CRFEMinaIg supercomputing system (JSS)) research purpose due to the Japanese law

About 3 days~ About 1~5 days, unstable Real-time

Satellite data used GSMaP, Terra/Aqua MODIS, NEXRA (assimilate GSMaP, Himawari-8, ALOS HRLULC,
in the Svstem NOAA AVHRR ATMS, AMSU-A, MHS etc.) NOAA AVHRR

y (AW3D, GCOM-C in prep.) with 128 ensemble members (GSMaP in prep.)
Product River discharge/depth, Flooded area, Soil moisture, Snow amount, Evapotranspiration, etc.
Reference Ma et al., 2024 Yamamoto et al., 2024 Yoshimura et al., 2008

 All products are distributed in netCDF format and freely available with simple registration via website.
* Monitoring page can be used without any registration.

For more detail: https://www.eorc.jaxa.jp/water/documents.htm]



https://www.eorc.jaxa.jp/water/documents.html

Risk estimation

« Today’s Earth provides “Return periods” as risk index.
« “Return periods” indicate how often a phenomenon of the same magnitude is expected to occur.

Return perlod (water depth)

Statistical
processing

L F an s g 5 e |

Probability density

> 7| Foo { | )

_ ASZAE N

Random variable x

Gumbel distribution Calculate cumulative probability Convert into “return periods”




Interface of Today’s Earth
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Land surface timalation by JANA uad UTakro
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Due to system maintenance, TE-Global NEXRA service had
been suspended since 09:00 UTC on June 24, 2024, and has

Save Location to Cookie

now been officially discontinued. ¥
Currently. we are preparing to launch a new version of TE- - , Share of display (url)
Global NEXRA using the upgraded NEXRA data at a global 3 .
0.1-degree resolution. Once the publication schedule is
finalized, we will reach out to you with further details.
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GSI Map: Geospatial Information Authority of Japan * JAXA/EORC

You can operate the Today’s Earth interface to switch variables, zoom in, and move around the map.



Flood Risk Definition

« The Flood Risk Level is a five-level Level *N = Retumn period of
estimated river water level

alert level based on return period of Severe
river water level forecast by TE-Japan 200=N
* Currently we define lev.5 as the “Alert” 150=N <200
for the flood (Ma et al., 2021).
Lev.2 50=N <100
Lev.1 10=N<50
« Similar framework can be applied for G
the next version of TE-Global >

Example of the
Issued alert
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« Among the 142 locations reported to have experienced
levee breaches, TE-Japan successfully alerted at 129 of

|

these sites
 An average lead time was 32.3 hours and actual breaches e —
occurred 8.5 hours later than the predicted warnings. Tomhmir]  ————————
. o L | 2] Ma et a|,2021

« The false alarm rate was approximately 90% at the initial g S ——1 7
. . - rws

phase of the forecast, eventually rising to about 60%. ———ae————— :

e ]S 0

ZU 4

|
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» The false alarm rate for flood warnings issued by the Japan
Meteorological Agency is around 70-90%; Tanaka et al., 2008.

T




What can we do with the next TE-Global?

« Example of the use of TE-Japan forecast
Forecast by TE-Japan __ ALOS-2 flood area detection

..........

ALOS-2 estlmatlon of flooded - e
areain Kyusyu July 2020 4 Local government

Quick and
accurate
estimation using
TE forecast as
prior probability

Ohki et al. 2020

10 hrs after~ 30hrs after~ Time

« This framework is effectively used for
disaster response
It is expected that, if TE-Global can
provide high-resolution forecasts,
collaboration with emergency satellite
observations will be possible in a
similar manner




Example of TE-Global simulation

¥ Flood in Pakistan 2022

TE-Global estimation
(Flooded area fraction)

Flooded area

detected by ALOS-2
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« TE-Global demonstrates its capability to reproduce such hydrological events by physically solving

€ European Heatwave 2022

Drought severity
estimated by EU

TE-Global estimation
(Soil Moisture Anomaly)

~* situation of Combined Drought Indicator In Europe - 2" ten-day period of August 2022

Acrord ng to the (stest mag of the Combined Drought Indicator
43%, of the L farritary is in Warning conditiors ana 21% is in Alert cond tions

© Eurepean Desght Dbdsranry (EDC) 2022

[GSMaP] GLW[Z1] Anomally 2022.07.01Z

near-surface water and energy budgets globally.



Developing Global 10 km resolution system

Former version (25km(river) resolution) Developing version (10km resolution)
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Roadmap
* In FY2025: Release 10km global system «<—1 Now developing
By FY2027: Release 1km system (ASEAN)

By FY2029: Release 1km system (Asia)

« By FY2031: Target: public release of 1km global system




Case study for recent flood event by TE-Global (0.1deg)

& Flood in Thailand Nov. 2025
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*details to be confirmed

Observed flooded area »
By Sentinel Asia

< Estimated floodplain water depth
> by TE-Global
(originally 0.1 deg.,
downscaled to 1/60 deg.)
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https://storymaps.arcgis.com/collections/8acb5761eefd4816bbb99f1e7146e6a2?item=2



https://storymaps.arcgis.com/collections/8acb5761eefd4816bbb99f1e7146e6a2?item=2

Case study for recent flood event by TE-Global (0.1deg)

& Flood in Sri Lanka Nov. 2025
Maximum flddph

flddph 2025-11-25 00:00 UTC 2025-11-25 00:00 - 2025-12-15 18:00 UTC
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*details to be confirmed

Observed flooded area »
By Sentinel Asia

(originally 0.1 deg.,
downscaled to 1/60 deg.)

< Estimated floodplain water depth

b5 A

*Note that it shows estimated flood area at the
time of satellite observation.

- Damage Proxy Map:
The color variation from to Red indicates
increasingly more significant surface change.

Disclaimer:
This is a preliminary analysis and has not yet been validated

in the field.

Data Sources:

TASA by FORMOSAT-5 2025-12-07

Orange indicates detected Landslide Area
Analyzed by TASA based on the following satellite
images:

Pre-disaster: Sentinel-2, 31 October 2025

Post-disaster: FORMOSAT-5, 07 December 2025

$STASA (opern\cus

EOS Damage Proxy Map by Sentinel-1 2025-12-02
Analyzed by EOS based on the following satellite
images:

Pre-disaster: Sentinel-1, 10 August 2025 to 26
November 2025

Post-disaster: Sentinel-1, 02 December 2025

EOS Flood Proxy Map by Sentinel-1 2025-12-02
Analyzed by EOS based on the following satellite
images:

Pre-disaster: Sentinel-1, 18 January 2025 to 14
November 2025

Post-disaster: Sentinel-1, 02 December 2025

) (opemncus

https://storymaps.arcgis.com/collections/8acb5761eefd4816bbb99f1e7146e6a2?item=1



https://storymaps.arcgis.com/collections/8acb5761eefd4816bbb99f1e7146e6a2?item=1

Hands-on Training



Preparing for Hands-on Training

TE-Global is currently not updated. Therefore, this training uses TE-Japan to demonstrate a practical

case in Japan.

(D Open a web browser on your PC.

@ Access the Today’s Earth website using the following URL:

https://www.eorc.jaxa.|p/water/

®Click “TE-Japan”

Smartphones are not supported.

ABOUT DATA ACCESS TOPICS

Today's Earth (TE)

_‘ Global terrestrial hydrological simulation

What's New

2025/07/08 Due to system maintenance, TE-Global NEXRA service had been suspended since 09:00 UTC on June 24, 2024, and has

now been officially discontinued.
urrently, we are preparing to launch a new version of TE-Global NEXRA using the upgraded NEXRA data at a global 0.1-
degree resolution. Once the publication schedule is finalized, we will reach out to you with further details.
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Land surface simulation by JAXA and UTokyo

Thank you for

your attention!

Website How to use
https://www.eorc.jaxa.jp/water/ https://youtu.be/FaVpeZTq87

07?si=EjmWydgUOQOIsBaoVs

*Please turn on the automatic
translation on YouTube



https://www.eorc.jaxa.jp/water/
https://youtu.be/FaVpeZTq870?si=EjmWydqU0IsBaoVs
https://youtu.be/FaVpeZTq870?si=EjmWydqU0IsBaoVs
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