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River Network and Routing Scheme Development
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River Network and Routing Scheme Development
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TRIP (Oki and Sud, 1998) MATSIRO (Takata et al. 2003) STRIP (Oki et al. 1999)
based on ETOPQOS, global 0.5°  SiB2 + TOPMODEL linear reservoir type

Reservoir
Wetland (Hanasaki et al. 2006)
(Nitta et al. rev.)

(T

CaMa-Flood (Yamazaki et al. 2011)
Inundo’rlon + Diffusive wave

Groundwater = 5y 2

(Koirala et al. 2014) ' .......

FLOW (Yamazaki et al. 2009)
based on SRTM30, flexible res.

HO8 (Hanasaki et al. 2008)
Bucket LSM + TRIP + SWIM
+ Reservoir + Env. Flow +
Water Withdrawal

LELSE (Kim et al. 2009) -
based on JRA25 and multiple preupfro’nons global 1.0°



Structure of MIROC-ESM and Development Plan
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Off-line Framework for Large-scale Land Simulation
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Evaluation / Benchmarking System for
Model Simulations and Input Data




Simulation Uncertainty — model vs input data -
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Kim, 2010

Uncertainty in simulated evapotranspiration and runoff infroduced by
different land surface schemes in GSWP2 are larger than precipitation
uncertainty-induced uncertainty by 28% and 40% in the similarity index

() globally.
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Data Quality Evaluation

+ Beta-version of Land Surface Forcing Data Ready
+ Being used as a standard off-line climate driver of GSWP3,
ISIMIP2, LS3MIP/LUMIP/CMIP6, and modeling groups.
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Preliminary Results and Known Problems

+ Relatively small bias of solar radiation

June, July & August (JJA) Mean Difference in Surface Solar Radiation (2000-2010
, GSWP3 <) ﬁ\‘ . NLDAS Sl
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ILAMB: Infernational Land Model Benchmark

A tool for model development and assessment

Sensible Heat
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Land-atmosphere Interaction in a Global Climate
Model in Association with Human Activities

+ Spread of near surface temperature (2m Tair) among ensemble
members becomes smaller by incorporating
surface water-groundwater-numan models in the AGCM.

T2m, GSWP2, July 30 — August 13

+ Sub-seasonal forecast skill for near surface air
temperature (Day16-30) was improved by
using realistic land initializations in the fully
coupled AGCM with surface-groundwater-
human models.




River Inundation Process in a Climate Model
(r )
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+ Warm bias at high latitudes is slightly (~10%) alleviated.



Impact of Arctic Wetlands on Climate System

+ Add a surface tank that
stores part of (1- )
snowmelt surface runoff

+ Topography dependent
time constant (a)

3000000
2500000 \\
2000000

0 \

— 1500000

- \
1000000 \

500000

Standard deviation 0 20 50 100 150 200 500 1000
) : ) Ph B Bhpg B (Blge 21 21 21) 2l
of height [m] Nitta et al., submitted. i 2 (Bpp/28 (20 B)8p)EE

2m temperature, JJA Climatology, agcm_run_ctl - jra55 2m temperature, JJA Climatology, agcm_runl - agcm_run_ctl

B s —ae

-

! : -4 [ |

B \ s U

4 |4 (5
1“‘ = 3 4‘\‘:," },— A

¢ __CIlL-JRA25[K] = ° ¢

rrr—— " i - =] "')/j

— k*::-‘j\-/- | e £ —= S m—
[T TR T
-2

= 0 3 6 9 12 15 -5 -4 -3

= 0 1 2 3 4

+ Warm bias at high latitudes is considerably (up to ~30%) alleviated.
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Spectral Nudging for Global
Dynamical Downscaling

Fourier serie|
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Successfully generate high frequency signals
preserving low frequency background.

Effectively relieves ripple-like pattern (an artfifact
of 20CR due 1o high-res. topography mismatch)
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Preliminary Results and Known Problems

+ Map (uncertainty of) water resources over the 20th century

(and beyond)
Monthly Mean Daily Variance
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Tonal Mean

Global distribution of the similarity index (@) for 2001-2010 of monthly
mean and variance calculated from different dataset.

Since sharing observations to correct monthly bias, higher similarities
are found in monthly mean fields than daily variance.



