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*1970 KEAE=HAEADRFEEXELFHIG., IBMEFT 32—

*1975.04 AhFLESEEE
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«1981.03 R K% IR HEkipIRZERZE

°1981.04 EFEKF HFERAMEF HEYPEFER (REZFEFRH=ZEHEE)

«1982.10 NEC PC98

«198401 HREAFAKEHEHM I 2—S810BE (L\VDHPBIRX—/\—arE1—4)

*1984.06—08 WHOI GFD Fellow (work with W. Young)

*1985.01 R AZF HFH BIF (REZFREHXEBHEE)

*1985.09 FSYESE

«1986.04 FxIL/TA)RFREM

*1987.12 [ RFTEIKIIE T HBALS
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«1987.03-1988.04 MIT (work with Prof. R. Lindzen)

*1988.04— BRI AEINE R (MK -BH 15X -FKH) AR
*1988.09.27 Ms. M. Thatcher Speech to the Royal Society %E
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137Cs depo.: (23+0.9)x10° Bg/m? in March 2011

? %Sr depo.: 4.4+0.1 Bg/m?in March 2011
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RBICETHALIRSTRED TR 2015 IR R TREHALFR

https://www.mri-jma.go.jp/Dep/ap/ap4lab/recent/ge report/2015Artifi Radio report/2015Artifi Radio report.pdf
RBICBTAAIMGTREOEIKRTR/EMEAT https://www.mri-jma.go.jp/Research/explanation.htmlige
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ENIAC 1946 (5ERk)-1955 @ UPenn

* ENIAC = Electronic Numerical
Integrator And Calculator
Eckert & Mauchly(1946)

@ U of Pennsylvania

« 5838 B 25 At (BRL)
(Ballistic Research Laboratory)
MAR Y —
* von Neumann @ Los Alamos
MR MhoS
* ENIACHIDETEELT
BIE H LK TKRETE
=XE 7
« ZLOBEEDEFTEMAIRE,
- [JOT5 L=
FREICICTERRELET S

https://blog.cis.upenn.edu/in-celebration-of-eniac/

In Celebration of ENIAC
Computer and Information Science, Penn Engineering




von Neumann 51 E# 7029k (1945-)

s BFETEHICKSIEREHZFE (BF) O REICHARF
o MMEMBITTIIRETLHEVWIERTGHERBICEFFTEHTUIYAATLK
- BEFETE#T O Tk (Electronic Computer Project) @ &8 22 F (1AS)

* https://www.ias.edu/electronic-computer-project

* 1945-19607

* IAS mashine = BRHRLAR<H B UMFARLENIACH S
FYURNAIZFEZSTAT T L-T—2NEEETEA

s M THEBHTHODEEREICTBLIVNEELLTGEALZR)DAXRE T
BRARBEHTETOREAZDLGHAY ?
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von Neumann 2270 x4k (1946-)

. éié%n%ggﬂ)eteorology Project) ENIAC (1950.4.4)

* https://www.ias.edu/news/politics-climate-
crisis-then-and-now

 Rossby & D% A/1946-

* ENIAC@UPennTETERIRIBEETIL).
MANIAC@Princeton(EIEET L)

o 5 HIF#REER (Charney 1949) R L1
ZOHE (Charney et al 1950) | {28 =£R1952-54

S19548 RIMIEFHRT IL—T
(Joint Numerical Weather Prediction Unit:

JNWPU)
%NCEP/\ |
(_“ ) ) useum, . - -
%19556enera| Circulation Research Section, Lynch 2008 The ENIAC Forecasts: A Re-creation
U.S. Wearther Bureau (J. Smagorinsky) https://doi.org/10.1175/BAMS-89-1-45
—->GFDLA

< EHARER1958. AR FER1961?, RIRE X1967? Lewis, 2008: Smagorinsky'S GFDL

https://doi.org/10.1175/2008BAMS2599.1
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- YMEFEEE
BEIRKEZDEEHOLABBELELTORR U FRINDHEE
« von Neumann [EEFHEH IO VFDEMD—DELTEREATHEEAT
c YMBPLLTREATHMT D -ZT0LTESL, ELVOHEIECGEH? BELVAA?)

c ENGETEHTHZESFEInIEILA 2 Richardson (1922) )
. REEEDEB>TRANEASOYEL (GFDDFHE) SHER? HRORUD TR
FTEIRM—OREZDFEFEED (BE—REHEFE) T HI LI AEE
« RSUEBDEFENR=TRSEZED T HE I E1E (Manabe and others)
R{ARPIT7AVILIZKLRINEREZYIRER (F—RE) 5T E TS EETAIEE
« E-F-KER?
MIREE P TORELZFAETODEFSHICHETESED

« MIBRABEEZEEL. TNICE DV -FEEE FHE/MELREERE)ZEALTEHET
BELRICTEELAD
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« MANFEERIC, ERHNEIRBFERRBEHERTREL.
ARBFEDEEFZH—LTELR I 52— REER A~
- ERE-SRELEFIFMTHLIN? ZDH A XL ? (RNUDITREH)
« ZORALAFWZERICRER TELELUARERZIED
- RROBEYEMERIE FICHFEHEXE)
A PAFREXRIEFAERTHEARGHE/NRZRLFIETLH S
- EMERGER
s A TEERSN=FANGORBABEMICKRIEATENILFTEOKIZAS
« IEEIEFFH2RTAEHFEX
e AMBRMNB>WHOI GFD Program ( 1957 ~IRE L LITLYS)

* An informal history of the GFD Program written by George Veronis.
https://gfd.whoi.edu/archive/an-informal-history-veronis/

MRAEAT, 2007: HIBRIRAAK 7724 (GFD). K%, 54, 937-940
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MIEFR(NP) Y IL—T <=7 =%

i= = =A. Arakawa*

- FREN=Ef@von Neumann project 1952-1954 —
SRZFMIERS T MDA |- Garnbo |
* 1953 HIEFH(NP) T IL—T ¥ Sasak
. EHES-EMAE/\ 5. Inoue]
+ERD=M(RERERT) K. Ooyama’—m = — =| .
- HR. REWEF. REFOHEELNE EEE s Tho
.+ 1959 SE FHIER S T AL i Mbakoda' uncaebrce
° *E”:;XL\—G:E E Y: Kurihara* ;a’;—he;; 503-511
« N\AYO—fEEN1953FF o TFIC _ [Y. Nakagawa]
HHEFRE RHRE [T. Murakamil* | . \vis. 1993:
#hT §E1519|3M704%§=)\ | [K. Mohri] Mete(’)rolog'ists from the
(REMoDFHEEAZ[EE) T. Nitta_* University of Tokyo:
e 1960 [E B%éﬂ{ﬁ%#&&‘/ﬂ-fgrb_[\ (E:ﬁ) M. Yanai Their Exodus to the United
T. Ma_tsuno States Following World
FREN=8B, 1984: [IRMEDELVH. XK, 31, 659-672 | Hirota War Il

T. Takeda BAMS, 74, 1351-1360
https://doi.org/10.1175/1520-0477(1993)074%3C1351:MFTUOT%3E2.0.CO:2
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Manabe & Wetherald 1967 Manabe & Strickler 1964
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;“J‘I.Fﬁ (K E! (mainframe) ) 5T & 1
. TR (EE) W DR IR L (RS
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* mainframe = B0 &R X9 D5T ER D RIK
7D77AI7~1@§2(/47>§=)E BEEAREICHE
* UNIVAC-1(1950) _
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http://www.columbia.edu/cu/computinghistory/704.html






hEKTRIA NDFEDAEZRIE (1970F4K)

+ VT (bl ) DHRDIKDEE(C
SEREF.F.ORAENESTHHFRZDRNDIBEE
 “kitchen experiment” + 0 IR HI:E R

o 1970FKIZIEITHEGRADNFIEWNSEEZ AN
LR -ZELESIN, HEE/LSN TV

Mar 08 GHMSIR1
23327 1997

SEFEUN, 1997 EERED P DZELE  https://www.gfd-dennou.org/library/gfd exp/
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« HEKIRIADF

* Greenspan, H. P., 1968: The Theory of Rotating Fluids

 Turner, J. S., 1973: Buoyancy Effects in Fluids

* Charney, J. G, 1973: Planetary Fluid Dynamics
* Padlosky, J., 1979: Geophysical Fluid Dynamics
* Gill, A. E., 1982: Amosphere—Ocean Dynamics
. g
- F1R B)1=EF, 1968: HEXK TR
« INE EIE, 1978 KRR AFER
* Holton, J. R, 1979: An Introduction to Dynamic Meteorology
- ER BEX, 1979: KK 1AM
« KRFFERE
« TTAES, TR HIIE, 1981: 1. HhRISEWLWKE
« X B KH &, KM 8|5, 1982 2. EVPRIKZEEIXR
o ¥AEF KER, BIF =X, 1981: 3. fiEBE LT RIBEDO KRR
« FR B=ES He Bz, B ZFE, 1982: 4 KD KEER
« [RERFENDTALFT—K(1980F1%)
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°{ EH=-RFER (élH# Bh#ReR KB FT)

kltchen experiment” + FIBHIEEIRD
FEIEAMITHEE rﬂi“,f*uu.ﬁsjj%ﬂ977—2003.3?

. Eﬁ%?'@@iﬁ%i*r JRER
- —RE-HEE i
o KFEIR, 1979: BN DFEF; 19850 E Iy, BB KF 1979%] kR 19852 7 AR

. **T@./n, 1984: ik RIA N FEAFA—RK[EBFEDTRNDLLA.
K[EZOTALFT—K 13, HEEHIR 273pp

o (JufR) HhEKFRIAZZF—1980~1987
« by R#fEA- UL - iéé'EEl 5 (WHOI GFD program SN&E1-5) Ll

« E3AREEDEEMR
« RITMDWHOI GFD Program D EIIZ10 BB ELDDIFIZIEEMN

« HAEM, 1981: EZRIHBKRAED LI —[EREIDHRE
KK, 28, 739-767
https://www.metsoc.jp/tenki/pdf/1981/1981 11 0739.pdf
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 MEZ(>ZEDERDIEER/—F1)
c IEXRIERREICKLDIH B 15w X G iR
®* BXnA
FREOM=E-ZHEH -LHFARE-RKFELR-FEHM- PN —FHEEFE-HFE=
o BEH+RIE, TR, B KB AR EDAT—IZ2HET—HF
* Charney 1946, Eady 1949, Andrews & Mclntyre 1979 7% &
« REFHRICITESD
 Charneyvs Fady £H5THNBbASVT—ALEDEEA




HEKTRAR DF AR (M) RDEIRH NN

NEE KD PHEEREGHK BRREEECLHEIR?(MiF1983.3)

e Hayashi, Y.-Y. and T. Matsuno, 1984:
Internal gravity wave enhancement by the chemical release due to oxygen recombination.
In Dynamics of the Middle Atmosphere, Proceedings of a U.S.-Japan Seminar Honolulu, Hawaii,
8—12 November, 1982, eds. J. R. Holton and T. Matsuno, 141-160, Terra Pub

ORE—ROBKEEIHK(ORE—KIEE>THED)
* Hayashi, Y.-Y. and T. Matsuno, 1984: Amplitude of Rossby wavetrains on a sphere. J. Met. Soc.
Japan, 62, 377-387.

ZRAEEARE —IK (MEkY A X2 E KRB TIEB &0 &)
« MK BN, 1987 ZREEEARE— K DRI . [IRHE/—F, 156, 29-48.
GRAKRBAEEOED) D7 —FALES>EOIRIILF— EOERE
e Hayashi, Y.-Y. and W. R. Young, 1987: Stable and unstable shear modes of rotating parallel flows in
shallow water. J. Fluid Mech., 184, 477-504.
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by LA K% (Manabu D. Yamanaka)

Map=Middle Atmosphere Program B X+t37}— 1982.11
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« ORE—RDIKMEITHK
Hayashi, Y.-Y. and T. Matsuno, 1984:

Amplitude of Rossby wavetrains on a sphere.
J. Met. Soc. Japan, 62, 377-387.
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Fig. I Spherical harmonic function cos?¢’ cos(v¢’)
with »=10.
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. EEHBORE—RK _
M FEIT, 1987 ZRITEFEORE—RDIEH .
KR /—k, 156, 29-48.

© PSI  (STEADY) H1E [XNCARG
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r—0 % ::,.:
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@Walsh Cottage,
WHOI Summer GFD Progaram 1984
“Geological Fluid Dynamics” by
Herbert Huppert
Y XEEZBEICE W EHLEU
o <
A

« A¥ES - IURERE - IREFRERD

=AHICHEB LMV

https://gfd.whoi.edu/gfd-life-at-
gfd/albums/?album=818&album ses=1#aigpl-album-gallery-1

Back row: Smith, Spiegel, Hupperc, Holyer, Howard, Malkus, Grimshaw, Collins,

Worater. MWiddle row: Flierl, Pomeau, Fowler, Keller, Veronis, Busse, Stern,
Mellor, Young., Front row: Sparks, Zaleski, Gorlus, Bayly, Hayashi, R. Kerr,
Polvani, Taylor, 0. Kerr. Absentees: Arcefl, Dick, Fearn, Heclking, Krishnameretd,

Pedlosky, Proctor, Richter, Rhines, Ruddick, Schmitt, Stormel, Welander, Whitehead.
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 William R. (Bill) Young [23#ATHLOTYU T —ARLTE \/
LI-FRERMEX/KRELOPVERIG (—HAEE=
1) DRE /
e Hayashi, Y.-Y. and W. R. Young, 1987: Stable and H _; j| '

unstable shear modes of rotating parallel flows in
shallow water. J. Fluid Mech., 184, 477-504.
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« RlE RKRDARTE byBFH#E 1981 KD EISDH#E

e Satomura, T., 1981: An Investigation of Shear Instability in a Shallow Water. J. Meteor. Soc. J.,

59, 148-167
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s FREEE—FEFIEOIRIILF— EmEHE?
>EZ =5 S -YRTRA TS A5 (by AR/ [E 1986)

* Kubokawa, A., 1986: Instability caused by the coalescence of two modes of a one-layer coastal

current with a surface front. J.Oceanogr. Soc.Japan, 42, 373-380.
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Fig. 2. Phase velocities, ¢

and growth rate,

kci, on a current with zero potential vorticity
and L=1.5 as functions of wavenumber; (a)

phase velocities of mod

es FO, F1, F2, CO and

Cl, and (b) growth rate and phase velocity
within and around the region in which modes

F0 and CO coalesce.
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wind (m/s) are plotted to the right side of each figures.
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Figure 1. Horizontal cross sections at 62.5 m height of (a, c) vertical velocity, (d) vertical vorticity, and (b) three-dimensional structure of vertical vorticity in the LES:ET )l/
5 m resolution run at 14:30 LT. Figure 1a displays the entire domain of the simulation, while Figures 1b-1d represent the 1 km x 1 km subsection of the domain
denoted by the rectangle in Figure 1a. The depth of the region in Figure 1b is 300 m from the surface, Left and right color bars correspond to vertical velocity SCALE'LES

and vertical vorticity, respectively.
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Setup of land planet experiments are similar to those by Abe et al. (2005)
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