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Status of the

Japanese Reanalysis Proj ect

e JRA-25 and the Status

e System & Source Data
* Preliminary Result
 Product & Distribution



Japanese Reanalysis

Data from
Past Observation

Surface

=
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Project (JRA Project)
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Physically Consistent
Time- Series Data
(No Artificial Gap)

Physically Consistent
Gridded Data on the
Globe
(No Empty Area)

JRA-25 Project

(2001-2005)
6-hourly Climate
System Datasets from
1979 to 2004 are
computed based on
Past Observation and
the Numerical Weather
Prediction Technology
by IMA and CRIEPI

Wind, Air Temperature, Moisture, Precipitation,

Evaporation, Soil Moisture, Snow Depth, Surface Fluxes,
Radiation, Ground Temperature, etc.

JMA Tokyo Climate Center

Dissemination of JRA Datasets to the World

Datafor Climate System Monitoring
and Dynamical Seasonal Prediction




Schematic Framewor k

Advisory Committee
(General Scientific

Advisory and Requirements)

JMA /7 Authoritiesfrom Universities
CRIEPI || (Obs DATA,
(porting, M odel& Assimilation)
Operation,
V PP5000 MRI
32PE) (Experiments, evaluation,
distribution)
CRIEPI :Central Research Evaluation Group

Institute of Electric Power Industry

(Users Requirements,
Evaluation and Feedback)



Schedule of JRA-25 (Fiscal year)

_ 200: 2004 | 2005

Collecion of observaion data

Format mnversic:h and preliminary QC

Porting of DA system to CRIEPI

Construction of EJ(periment and execufion system

Development of rlu:-nitﬂring system

- |
ariments |
|

SST .
Land progess Productiagn

TOVS assimilation Stream A 1990-2004
SSM/I assimilation
Sonde bias correction Stream B 1979-1991

elc.
System | p.i, gistribotion and comprehensive fevaluation
Fixed

Monitoring




Specifications of Japanese Reanalysis

 Asssmilation & Model:JMA Operational
3-Dimensional Variational Scheme
JMA GSM T106, 40 layerswith top at 0.4hPa

-~ Land mod€l : JIMA SIB and Snow Analysis

e Target Period : 1979-2004 (26 years)

The analysis cycle will be continued in [SEGIBJIRS
after JRA-25 completion.




Sources Data
JMA historical conventional dataset

NCEP conventional observation database

ECMWEF & NCEP merged data (ERA-40 observation)
TOVSATOVSbrightnesstemperature (level 1c)
SSM/I (SMMR) retrieved precipitable-water and sea-

Ice data
GMSMETEOSAT re-processed cloud motion wind
COBE JMA-SST and sea ice analyzed by JIMA (1901" )

Tropical cyclonewind retrieval from best tracks by Dr
M. Fiorino

Chinese snow depth digitalized from printed matter
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Dec.1990 Total Precipitation (diff. from CMAP)

Dec 1980 JRA-Z5(fcst phyZm}—(cmaop.menthly] G—hourly told precipitabion rote [mm/day| AC

alk HM

" ‘“""_ -

| M 4

JRA-25 - CMAP =

§%

e T iF § is

Al COLA S

ERA-40 - CMAP

2008407 =g 5-16:0



Annual variability of precipitation of reanalyses
compared against CMAP

[Mean precipitation]

Much more precipitation in ERA40
than CMAP either in tropics and
global.

More precipitation in JRA25

[Correlation against CMAP]
JRA-25 has the best correlation.

NCEP-R1 has the lowest
correlation and large variability.

M ROEREERDR (HCMAP)
i

EH A

25 (BNE —=— JeAldS (#H

Thin lines : Tropics
Thick lines : Global

(by Kamahori MRI/JMA)



JRA-25 Reanalysis Evaluation Group

http://www.|reap.org/organi zation/eval-
guideline-e.ntml

-Access to the basic dataset of experimental and final

products of JRA-25 through the Internet, and use them to their
research activities.

-Members are expected to contribute the evaluation work.



Data distribution from
http://www.|reap.org

Basic Dataset : up to 500GB in our web server.
Full Dataset : 7 TB and more. Not Available at present
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Registration to JRA-25 Evaluation Group

Pleasa fulfill following blanks in English.

Meimia

Chrpmnirs fazn |
E-mail address - |

A puidance mail will be sent to the registered address.




Development of Cloud Schemes
iIn JIMA Global Spectral Model (GSM)




1. Parameterization of Subtropical

Marine Stratocumulus



1-1. Problem on Representation of Stratocumulus

Low Cloud Amount

Model | SCCP Observation

6, ave of :O-720

Mod : 1

Harmful Influence
*Huge bias of aradiation flux in Coupled GCMs

Biasof ~5K on SST (Duynkerke & Teixeira2001)



Why Is Sc difficult to be represented?

Complicated interaction of various physical processesis

|

Low Vertica Resolution of the M odel
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1-2. Parameterization of Stratocumulus
A. Conditions to produce stratocumulus

(1). Strong Inversion just above the Layer

Between the layer and alayer just above the one
Basic concept for

production of Sc

(2). Not Stable near the Surface

Prevent the pseudo
Between the lowest layer and the 2nd lowest one P

formation of Sc, e.g.,
above land or seaice
during night

(3). Limited Lower than 940hPa

Intercept the fictious
development of Scin
shallow convection area



B1l. Cloud Amount

Method by Slingo (1980, 1987)

a(g—g _b) [K/hPd]

a=12.0 [hPa/K],
b=0.07 [K/hPd]

Cloud Amount

o ode o1 0O1% 02 025 03

d& /dp| [K/hPa]

B2. Cloud Water Content

C. Cloud Top Entrainment




1-3. Result A. Low Cloud Amount
Control Test

Obs. (Off California)
: 83% (JUL 1987)

T106
average of FT=00-720




eluolied HO

B. Tota Cloud Water Content

Control Test Test - Control

i | | | G

JUN 1992

T106, average of FT=00-720



: ERBE

TOA Obs
Surface Obs.
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1-4. Summary and Future Plan

Summary

«SC have been
lmproved

became to be the same extent as observation value

IS represented ( not shown)

IS close to observational one (not shown)

Future
Diurnal Variation of Cloud Layer thickness, Cloud Water Content
eTranstion from Sc to Shallow Convection

=Higher vertical resolution, Shallow Convection Param., CTE Param.



JMA’s new mascot character “Harerun”






Appendix 1

Source Data used in JRA25
20



Sources Data
Newly Digitalized Chinese Snow Depth in MRI

san Snow depth (cm) for Jan, 1978-2000 by all stations
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— High level
SourcesData GMS — Middle L evel

re-processed cloud motion wind — Low Level

Beforereprocessing After reprocessing
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QI : Quality Index attached to each vector



Dr. Mike Fiorino Sources Data
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SSM/I Precipitable Water
Assimilation Experiment

Precipitation difference from CMAP

with SSM/I without SSM/I

1989 AUG precipitation (mm/day) SSM/I - CMAP 1989 AUG precipitation (mm/day) no SSM/I - CMAP

CMAP:
CPC Merged Analysis of Precipitation



JMA SIB for JRA-25

First Guess SSM/I Snow Estimate

v

Global Atmospheric Analysis
18Z only

SYNOP reports

Atmospheric Forcing

6-hourly O0oUTC Snow Depth Analysis
\ 18Z only
Modified JMA SiB e Depth

oouTC

Land Analysis
Ground/Soil Temperature

Soil Moisture

Ground Surface 6-hourly
|nitial Condition

Global Spectral Model

6-hour Forecast




Product Detail

Soil Wetnhessin Illinois (Root Depth)
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Appendix 2

e Development of Cloud Ice Fall Scheme
 Improvement of Low-level Cloud



2. Cloud Ice Fall Scheme

based on Analytical Solution



2-1. Difficulty on Treatment of Cloud Ice Fall

Equation of continuity

(aqlce)

icefall —

(P

icefall

Vi At>Az  — Difficulty!

Classical measuresin GCMs
lghore R; . Inadequate Cl & excessive Rain

Upper limitonv,,, : excessive Cl & inadequate Rain



2-2. Current Cloud Ice Fall Scheme

Kth Layer
Time t

(K-1)th Layer

V. At < Az \VAA\ B> AV 4

Ice Ice
_ Kth Layer
(K-1)th Layer
-/Tiothe ground
1IN an 1nstant




2-3. Problem

Cloud Ice Flux

Time step = 1500 [ 9]

Time step =400 [ 9]

Dag0B @07 07 24—07 Ha—D 08 08

Zona Mean (120E - 120W),  31Dec1992 Init, Time mean (FT96-216)




CWC

Time step = 1500 [ 9]

Time step =400[ ]

T63
Zona Mean (120E - 120W),  31Dec1992 Init, Time mean (FT96-216)



2-4. Analytical Solution Scheme
(Basic Scheme)

Equation of continuity of cloud iceis By Rotstayn (1997)

Where

An Analytical solution of above equation is

(Assumed are constant)

-

That Is,



Analytical Solution Scheme
(distribution of particle diameter)

1

CIC isdivided into 2 parts
McFarquhar and Heymsfield 1997

0.8

0.6
Cl size<100um:

fall at a speed of v,

0.4

Cl size > 100um: 0.2

SOPIIed 9715 [PWS JO OlFey

to the ground in an instance 0

0.0001 0.001 0.01
Cloud I ce Content

100U ce
At

aqice 1 8
(?)icefall — ;5 (Vicepa<100qice) B

& 100 X100



Analytical Solution Scheme
(Introduction of cloud ice generation term)

Current Scheme

1st step : Distribute H,O into g, and g;.. (Sommeria and Deardorff 1977)
2nd step : Calculate cloud ice fall process

A. S. scheme (with cloud ice generation term)

Generation rate can be obtained, assuming that constant rate of generation in
one At gives CWC to be distributed by current scheme at the end of the At.

Incorporate it into A. S., and Calculate generation and falling simultaneously

aqice l a a> qice
(?)icefall =C —Eee

gnrt + ; 5 (Vicep a<100qice) o At

anrt — M : Cloud Water Generation Rate
At [kofkg s




Analytical Solution Scheme (Final Form)

q(t+ At) = g(t)e ™™ + % (1-e ™)

C A
- PAZ

D = ZanVice | %100
AZ At

V. =3.29(p M)O'm (Heymsfield and Donner 1990) |
CL C, Cloudiness

® This scheme is adapted to liquid cloud water too.



2-5. Result (Cloud Ice Flux)

At = 1500 [s]

At =400 [9]

T63
Zona Mean (120E - 120W),  31Dec1992 Init, Time mean (FT96-216)



Result (CWC)

At = 1500 [s]

At =400 [

Zona Mean (120E - 120W),  31Dec1992 Init, Time mean (FT96-216)



2-60. Summary

on cloud ice fall flux

formulation

Reduce a bias on Radiation alittle



3. Improvement of Low-level Cloud

C, : Cloud Amount
z : height[m]

|, @ maximum mixing length[m]

— Removed



3.1 Cloudiness of the lowest cloud of
the GSM

Monthly mean of the simulation from the initial condition on 30 June 1992 with T106



3.2 Investigation on Fog Occurrence

Experimental relationship between visibility and cloud water

(Kunkel 1984)
In(0.02)

p

VIS : model derived visibility [km]

VIS = -

B =144.7(pl )%
A : cloud water (lowest model level) [g/kq]
o . amosphericdensity [kg/m3]

Cloud water more than 0.016] g/kg] almost corresponds to
the visibility less than 1Jkm]

For the comparison with OBS, frequency of fog occurrence in the model is multiplied
by afactor of 1/2 (Teixeira1999)



Fog Occurrence NH-Summer

Climatological OBS June-August
GSM June (Teng(’elra 1999 Warrenetal 1886 ,1988)
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Fog Occurrence NH-Winter

Climatological OBS Dec-Feb
GSM Jan (Telxelr%1999 Warren et al. 1986,1988)

R ERE cZa—TrURIUR BfNE
GU—UISURRED LR
+q—Ow /S FELE

OwF— P72




Effect on Okhotskoe High  Psea

Bias GSM V0305 Bias GSM V0407

T3 1 NAUEF LR
105, SESAV I —
(RS A PEES A

FHiE : BERAILS




3-3. Summary for Improvement of Fog

elmproved low-cloud scheme results In better ssimulation of
Okhotskoe High.
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