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Background
• Long standing biases of climate simulation

– Hot and dry summer
– Too wet soil moisture in MATSIRO
– Too little runoff in MATSIRO
– Land model may be (partly) the cause.

• History of land models 
– Land models used to be developed as a 

parameterization of AGCM and coordinate for land 
and atmosphere are usually the same.

– Not only coordinate issue, but the development 
speed itself had been so slow. (Newest studies 
could hardly be implemented in GCM.)
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Land	model	MATSIRO
AGCMs

OGCMs COCO	(Hasumi,	2006)	etc.

MIROC	(Watanabe	et	al.,	2010),	
NICAM	(Sato	et	al.,	2014)	etc.Implement	new	physical	

processes
• Snow	aging	by	dust/BC
• Snow-fed	wetlands
• River	inundation	and	

evaporation	
• Sub-grid	snow	cover		

parameterization

Models	for	water-
related	hazards

Development	of	 Integrated	
Land	Simulator	 (ILS)

General	
purpose	coupler
�Jcup,	Arakawa
et	al.,	2011)

Next-generation	river	model
CaMa-Flood

Global	hydrology	model
with	anthropogenic	effects

H08

(Yamazaki	et	al.,	2011)

(Hanasaki et	al.,	2008)

(Takata et	al.,	2003;	Nitta	et	al.,	2014)

Contributing	 to	improvement
of	climate	models
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Icosahedral grid
Latitude-Longitude grid
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Mapping Table Generator

Ø Jcup reads Mapping Tables to re-grid quantities in multiple models without 
losing their mass and energy. 

COCO MIROC NICAM CaMa-Flood
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Importance of accurate hydrography data
[Old] SRTM + HydroSHEDS [New] MERIT Hydro

CaMa-Flood simulation at 0.1deg resolution + Diagnostic downscaling to 3sec

Courtesy of D. Yamazaki
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LISFLOOD-FPCaMa-Flood

Courtesy of H. Ikeuchi



Energy transportation driven by river water�Daisuke TOKUDA�
Arctic rivers effectively transports energy 
from warmer South to colder North region

Temperature difference between river water 
at mouth & the nearest coastal ocean [oC]

Long-term trend of Freshwater[m3/s] (left) and thermal discharge[W] (right) into 
oceanic basins 1965~2014

regression coefficient 
and p value

These estimation are 
conducted with global-
scale river water 
temperature model 
[Tokuda et al., 2019]
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