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Background (1)

- Development of a new land surface model

MA-GSM : Operational global NWP model at JMA produces ¢
days forecasts to support an official 1-week forecasts.

Operational SIB model (Op-SiB)

 IMA-GSM currently adopts a Simple Biosphere (SiB)
model, which is developed by Sellers in 1986.

* |n 1989, the SIB model implemented in JMA-GSM.

*The SIB model has not been modified substantially since
then.

A New Land Surface Model (New-SiB)
... Snow and soil processes are improved substantially.




Background (2)

- Execution of CEOP project

m CEOP (Coordinated Enhanced Observing Period) project was
launched in 2001 in order to enhance prediction of the

global water cycle variation based on improved

understanding of hydrological processes.

m CEOP is striving to
Integrate a huge
datasets from In-situ
observations, satellites
and model outputs with
a common format and

easy of access for users.

1

_EOP affords an unique
pportunity for an evaluation
f a NWP model.
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Shortcomings of the operational IMA-GSM
for near surface meteorology (1)

B Overestimate of thaw

V¥ Area in which monthly mean SWE forecast is
larger than 4 kg/m? in April 2004.

Initial states 120-h forecasts
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e %} | snow cover tends to
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Shortcomings of the operational IMA-GSM
for near surface meteorology (2)

B [nsufficiency of diurnal change
over frozen solil areas in summer

V¥ Time series of surface skin temperature for Yakutsk site.
Forecasts with the initial time of 12 UTC 1 July 2001 are
compared with the CEOP EOP-1 in-situ dataset.
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Heat budget considered in Op-SiB

lowest level of the atmospheric model

T 0 ﬁ sensible latent
sl i l 1 y heat heat

canopy

.

Bare ground

thin skin layer

Snowmass is not treated

explicitly and is regarded

as an iced water on the

grass or bare ground. conductive heat
Upper 5cm snow is (evaluated with
accounted in heat budget force restore method)

Prediction of Soil temperature
« Only 1 soll layer.
* Force restore method for
predicting soil temperature.
« No regard to phase change of s
water/ice.

Representation of Snow Layer
« Snowmass is not treated explici
and is regarded as an iced water
a bare ground.
*The upper 5cm snow (iced wate
IS accounted in heat budget.
>> Heat energy Is not
strictly conserved.
« Heat conductivity of snow and t|
of soil is same.



Heat budget considered In the
New-SIB
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Prediction of Soil temperature

4 soll layers.

heat conductivity is explicitly
calculated.

Phase change of soil water/ic
IS considered.

Representation of Snow Layer

due to snowmelt

or rain Heat

T Conduction

2" snow layer

34 snow layer

1st soil laver ' U

\ Surface

Multiple snow layers.

Partial snow cover in a grid fc
little snow

Albedo decreasing due to agi
effect.

Other sophisticated snow
processes are introduced suc
as temporal changes in snow
density and heat conductivity.
keeping of liquid water in sno
layers and so on.



Long-range forecast experiment

>> Snow cover area reproducibility

Experiment methods

- Two 4-years forecasts (JMA-GSM, T106L40)
a) Op-SiB
b) New-SIB

« Initial time : 12UTC, 1 August 2002

- Dally snow cover forecasts averaged over 4
years are compared with the 5-years
averages (1999~2003) of the daily snow
cover analysis by NOAA/NESDIS.



Improvement of snow melting
forecasts using by New-SIB
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Op-SiB predicts th
snow melts away
from the most part
of the Eurasian
Continent in the
beginning of June.

New-SiB
reasonably predict
snow cover area.




Evaluation of a diurnal change in the model
using the CEOP EOP-3 reference site dataset

5-days forecast (JMA-GSM, T213L40) with an hourly outpu
Initial :12UTC 1 October 2002
12UTC 1 December 2002

12UTC 1 January 2003  (valid 1~6 January 2003’

Verified with CEOP EOP-3 datasets released from the
CEOP data archive center — UCAR.

Some sites consist of more than two observing stations.
Such a site has an advantage in taking representativeness
or heterogeneity into consideration. The observation data
at such sites are used after averaging the data of
constituents.



ResSults OoT using the new scheme

- Example (1) CAMP/Mongolia
(Initial time of 1 January 2003)

CAMP/ Mongolia

Elevation (actual/model) 1368/1357 m
Model Vegetation Type : Grassland

W/m?] Net Radiation at surface
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New-SiB better simulates a New-SiB better simulates

diurnal range of temperature. a radiation balance



ResSults OoT using the new scheme

- Example (2) CAMP/Inner Mongolia
(Initial time of 1 January 2003)

CAMP/ Inner Mongolia

Elevation (actual/model) ----/173 m
Model Vegetation Type : Grassland

wm3y Net Radiation at surface

200 ] —=— Observation

150 i Op-SiB
100 3| — New-SiB

50

0 24 48 72 96 120

Forecast Time [h] 0 24 43 72 96 120

Forecast Time [h]

New-SiB better simulates

New-SiB better simulates a
diurnal range of temperature.

a radiation balance


http://www.joss.ucar.edu/ghp/ceopdm/images/site_photos/camp/inner_mongolia/inner_mongolia_flux_station.jpg

Revelation of the new shortcomings (1)

New-SIB predicts a near surface temperature much colder
than the actual in some cases.

= In the beginning of a formation of snow cover
(BALTEX/ Linedenberg)
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Revelation of the new shortcomings (2)

m Under a clear weather in polar night
(ARM North Slope of Alaska - Barrow)

Icl Skin Temperature [ms] Wind Speed
15 —=— Observation
= Op-SiB
10 —— New-SiB
O 24 48 72 96 120 0 24 48 72 96 120
Forecast Time [h] Forecast Time [h]

When a wind speed becomes light, a cooling bias of near
surface temperature is remarkable in the New-SIB.




Conclusion (1)

m Development of a new land surface model

- New-SIB - treats snow and soil processes
elaborately.

m Long-range forecast experiment shows that;
- Op-SIB overestimates a snow melt in a melting

Season
|

- New SIB predicts a snow cover area reasonably



Conclusion (2)

m An evaluation of the model using the CEOP
EOP-3 reference site datasets make it clear that:

5+ New-SiB better simulates a radiation balance
at surface and a near surface temperature In
Eurasian grassland area than Op-SIB.

)« ltis revealed that the near surface temperature
IS predicted much colder than the actual in
some cases.



Future Plans

New-SIB should be refined on heat conduction process, suc
as

- a setting for snow coverage for a little snow,

- heat conduction between surface skin layer and the
upper soll layer,

« asetting of the uppermost soil layer thickness,

- estimation of vertical heat transportation between lanc
surface and the lowest layer of the atmospheric model
under strong stabllity.

verification the model against the CEOP in-situ observation
data for second-half of EOP-3 and EOP-4 and a satellite dat

Validation of the other schemes in the model, such as a

radiation, boundary layer and so on, with the CEOP
observation datasets.
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