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F1G. 8. As Fig. 2, but for April.
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TABLE 1. Mean temperature (T) and dew point temperature
difference (T — Td) in the lower troposphere (at 850 mb) of three
branches of the SW-monsoon:

43003—Bombay (19°07'N, 72°51'E)
43333—Port Blair (11°40'N, 92°43'E)
59981 —Hsi Sha Chou Parcel (16°51'N, 112°20'E)
[data from van de Boogaard (1977) and Crutcher and Meserve
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TABLE 2. Vertical temperature gradients (°C) between standard
pressure levels [data from van de Boogaard (1977) and Crutcher
and Meserve (1970)].

(1970)).

Station
- Layer
Station (mb) 43003 43333 59981
Element
(°C) 43003 43333 59981 850-700 -7.40 -8.51 -8.19
700-500 -14.10 -14.77 -14.55
T 18.52 18.73 19.17 500-300 -22.77 —24.55 -23.98
T-Td 2.40 3.64 4.58 300-200 -22.46 —22.64 -23.26
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F1G. 11. Schematic map of the branching phenomenon of the SW-monsoon over the Indian and
Western Pacific Oceans. Pressure (P) and temperature (7)) waves are shown as solid and dashed contours,
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Episode b3t TWA 0EBDORKE DES :gg} 8
2HBI0, 4 FEN 3L HADANBKE S e 3
1902
PEETHER L1z, 1905 8
1911 Q
1914 Q
1923 R
3. ﬁ ﬁ ﬁ % 1923 R
193 R
Ev2— VB (6 ~9 B) oRKkEDEY 13;5 g
1
EEREREER2 WKRY . MK ORI ol 2
, I e 1953 R
ROEBDTH 5, ngé'; R
1 R
1) EBRoKEX (1~7, 12, 18 R)RUERA }ggg l‘:
4 7 PR (23~25 R) THK&HS L (1000 1976 R
~2000mm LLE) R, Rasmusson and Carpenter (1982); Q, Quinn et al. (1978).
% 2. Indian subdivision precipitation statistics*
2) 5V 524N (13~15K) THRKEH
Summer monsoon
B&L 150 (500mm LT ). precipitation (1875-1979)
3) FAZBHRIEBOLRTIEC, LAOK Stonderd coan
M
BEX TR X, No. Subdivision (m:l‘; (mm) :'f’::l‘:\')
213, Bhalme and Mooley (1980) DF i3  ; gorhhsam e a0
. 3 Sub Himalayan and West Be: 2377 370 16
SHBEH (DAD &, BERETEHOBEIL  + Owgicwadom T o 16 16
] Orissa 1148 157 14
Lic® s 2— vBARRBEOF A RBERYT, [ Jeies o2 18 18
BEBTRRINK 25 FD warm episode year : 3‘::.‘{,‘:?;,",’7‘;:",. :2; f‘;ﬁ §§
10  Haryana 456 139 30
(WEY (0) ® 55 19458, PELUTORKE 11 Pumisb je m oz
1ma¢ Pradesh
TH %o Bhalme % (1980) DERICENET, 5} poroame prf R
15 West Rajasthan 284 117 41
° 16 Sa:s‘mshuaand Kutch 472 179 38
17 Guj 905 294 32
r 18 E::la;;dhya Pradesh 1221 193 16
ol 19 West Madhya Pradesh 945 174 18
DROUGHT AREA INDEX 20 Vi::rbha ” 957 182 19
ol 2l Merathwade 678 175 26
22 Madhya Maharashtra 781 137 18
23 Konkan 2781 48s 17
8 24 Kerala 1968 390 20
25 Coastal Karnataks 2884 499 17
26 South Interior Kamataka 867 178 21
27  North Interior Kamataka 460 88 19
28 Telangana 767 172 22
29 Rayalaseema 355 97 27
30 Coastal_Andra Pradesh 5§73 117 20
h 1880 1890 1000 1910 1920 1930 1040 1850 1880 1970 31 Tam"m“ 337 73 22
e e i ooy v <ssote eas T All India s01 87 9.7
2. * From Banerjec and Raman (1976).



DAI > 25 D4 v FIR BT B AKBEET I OFICHIE L TW 3, 1890 ~ 1975 F1C 14 BEIK#RE
FEOBRELTVEH, TOIBIERWEY (0) KRELTVEZENR2 KOPLHTHS,
%313, =V R2— B KEDRZE L 105 EHDIEN 2R T . BAKBOAKILTAREZDHE N,
WEY (0) L3 KBRL TR T Ebd5,*

%®3 Ranked precipitation departures.
Anomaly Anomaly Anomaly
Rank (SD) Year Rank (SD) Year Rank (SD) Year
1 -2.9 1877* 41 -0.2 O 1954 81 0.7 O 1910
2 -2.6 A 1899* 42 -0.1 1876 82 0.7 1919
3 -24 A 1918* 43 -0.1 1967 83 0.7 O 1926
4 =23 A 1972¢ 44 0.0 1962 84 0.7 1958
S =2.0 1951* 45 0.1 1948 85 0.7 1978
6 -1.9 1979 46 0.1 A 1957* 86 0.8 1882
7 -1.7 1920 47 0.1 1971 87 0.8 A 1914*
8 -1.6 1905* 438 0.2 1887* 88 0.8 1964
9 -1.5 A 1965* 49 0.2 1898 89 0.9 1890
10 -14 A 1911* 50 0.2 O 1922 90 0.9 O 1955
11 -1.4 A 1941 51 0.2 1927 91 0.9 0O 1970
12 -1.3 1901 52 0.2 1931 92 0.9 0O 1973
13 -1.2 A 1904 53 0.2 1960 93 1.0 O 1949
14 -1.1 A 1913 54 0.3 1881 94 1.0 1956
15 -1.1 O 1966 55 0.3 1884* 95 1.2 O 1916
16 -1.1 A 1968 56 0.3 1886 96 1.3 1878
17 -1.0 1891* 51 0.3 1900 97 1.3 0.1942
18 -1.0 Q1915 58 0.3 O 1903 98 14 1893
19 -1.0 A 1939* 59 0.3 O 1924 99 1.4 1959
20 -0.9 A 1902* 60 0.3 1943 100 LS 1892
21 -0.9 1907 61 0.3 1945 101 1.5 01933
22 -0.9 1928 62 0.3 1950 102 1.5 01975
23 -0.9 A 1952 63 0.3 A 1963 103 1.7 1894
24 -0.9 1974 64 0.4 1906 104 22 1917
25 -0.8 1883 65 0.4 1921 105 2.2 01961
26 -0.6 1912 66 0.4 1934
27 -0.6 1929 67 0.4 0O 1938
28 -0.5 1896* 68 0.4 O 1944
29 -0.5 A 1930° 69 0.4 A 1977
30 -0.4 1880°* 70 0.5 1879
31 -0.4 1885 n 0.5 1897
32 -0.4 A 1925* 72 0.5 1909 A LOW / WET year
33 -0.4 A 1969* 3 0.5- 1936
34 -0.3 1895 74 0.5 1946 O HIGH/ DRY year
35 -0.3 1932* 75 0.5 1947
36 -0.3 O 1937 76 0.5 . 1953+ after Van Loon & Madden
37 -0.3 A 1940 7 0.5 A 1976* (1981)
38 -0.2 1888 78 0.7 1875
39 -0.2 1923* 79 0.7. 1889
40 -0.2 1935 80 . 0.7 1908
* Warm episode year,

*%&3 1 Van Loon and Madden (1981) b5 Uiz LOW/WET year (&) & HIGH/ DRY yearlO ZAfFinL
720 LOW/WET year 12, It¥ROLKICH1:512~18iC SO s/MNAIKd v, RBFEATHEDORKE
WMo €—21CE UFEIRS D, KBEND waerm episode year {12\ Z—3,§ 5, HIGH/DRY yeari3c
DHDOERHEBHBELIET, XD, 1 VFE 2 —VRKEBSOCALKEX LTS, 4 VY FODEV R —
YBKBOBEZIE (A) RER, REREALEDOR (E) FEH5\id SO OFE (K E5RICERKL
TH3L5ThHbBo
Van Loon H. and R. A. Madden (1981); The Southern Osciltation. Part1; Global Association With Pressure and Temperature
in Northern Winter, Mon. Wea. Rev., 109, 1150—1162



X3 3, WEY (0) DR K & FELDEREZRT, EXBER &S FFELIADEE L5, HBOD
&Xid -01~-03, BH~MHPTIE -05~-07DEE LD, 31 KOFHIZ-09THb, W
EY(0)ITIFFERL O bPGER~FEH TR WA ORESH B S 2055 5, HPOKKX TT /=
) =PI DIR, ThoDRMBEREKESE SO LB & (Walker, 1924) & —% L

T3,

1245, WEY (0) DFi4E (WEY (1)) O v
2 — vBKEIE, 105 FEHOFEICE~FERD
ERAH LNV, BE WEY (+D) KIEK
EHBKBDBFEELOE C, SIRDFHFAE
BERED 035 Th %, WEY (+1) icid, =
V2= VBRIKESEHIDZWEDN NS B L D
TH5 (L),

Warm Episode (&, —FEFET 2 14D 1
#E T ENF, TOHROMBEKE DL B %R
N3, WEY (-1) ~WEY (+1) OoEFRD
Bk BiEH* 2 X4 ICRT, EYRA—YICAD
BID2~5 813, BKEERIPRME S0 %
HAEL L THOREDSH o EVZA-VICAS &
ARESBIFICKE (D, 20RTEEDIC
ERECED B, BEDEYZ—VIITZ, 185
DIERZEDRKICIE D, —7, K5IC Minicoy
(8°18’N, T3°00'E) E2Y) 7 /D 3 Hif FHD
Bk BISHE TR oA YFEEE~2Y) 7 VAT,
AV FHREBICED 2MKEETE 32T 5%
BEMBESTHE, WEY(0) D8 A ETIRA
RESHED, Tl 1 AETRENERE
BHET 5, T, BKEDFERRENLIT
HETsCE, HANIMEAMN2ESI LT &L
BELTHEO0b L,

70 75 80 85 90 95

X 3. Average standardized anomalies for WEY/(0).
Subdivisions with values equal to or less than —0.5 are shaded.

JUL OCT JAN _APR  JUL _ OCT JAN APR JUL OCT

H INDIA
b PRECIPITATION COMPOSITE

(31 STATIONS; 3MRM)

[Xl 4, Warm episode precipitation Index composite for 31 Indian stations,
WEY(0) indicates the year of above normal SST in the eastern equatorial Pacific,
The four-month summer monsoon seasons are shaded.

Minicoy and Sri Lanka
1 Minicoy 8°18'N 73°00'E
2 Trincomalee 8°36'N 81°12'E
3 Nawara Eliya 7°00'N 80°48'E
4 Hambantola 6°06'N 81°06’'E

4V PO HMEADEH OBIKRICONT, BKES
DITVEDIEIC 1 ~ 10501 0~ 100 BEAE 30 24T
5o RITHBNT 3 HiSDEHEEE K, WETED ~
WET (+1) D& A Ic2\\ T 254ER 0 19 a 5H 8L
7o BKBDEGS, b 2B EOHSETHIHICAKE S

fEASH 5 T Eid B0 TOHA, FGEMSTOMIC
FlEFTONTLE Do THER o LRofE
UBRALDIE) 2T -0



70 3L JAN_APR_ JUL _OCT _JUAN APR__ JUL__ OCT
% 4. Distribution of standardized precipitation departures,
all India (1875-1979).*

€0 - . Percent of years with departures
- equal to or less than
,: MINICOY ond SRI LANKA
- [ =20 ~-15 -1.0 -05 00 +0.5 +1.0
© "ﬂ—th SO SO SD SD SD SD SD
) L[_.r WEY (0) (25) 20 28 44 56 76 96 100
———a L — } Other (80) 0 3 10 20 32 66 86
40
B 5. Warm episode jon index ite for Minicoy *1SD = 87 mm.

and three Sri Lanka stations.

4. ¥ & O

Warm Episode &% ¥ 2— YBKBOERRI, v 2—VPEICET 3 RBETE>EEZHET

B1pDERBFRTH S, 105 FHOMEARER (R4) »56, UTOC Libr s,

1) WEY (00D 20 % IKizBLWFEOBREL TS (BKBREE<-205D),

2) WEY (00D 40% 3= -1.0SD Tk 3 (Bhalme % (1978) MEE Lt KHRE T >F 10 £
DI HLIFRTDEEILA-TNSB),

3) WEY (0)icid, Be/kBIRZEH 1.0SD Z#Z 130,

LoL, DlERH L ETHMILOEMERLTVEZDTHD, B4DFILINONHTIIES
HIRBIEETH B, MAT, warm episode year DR HF 34T L HEBENL SO TRV AL
F1979F D& Sic, WEY (O UA IS RTEDRBEL TS L, 1976 FD & 5 i WEY (0) H344
FTLLTHEOREFICNS ERB LNV, BKBOERNES K2 0FER) OEHLADLISH
RHATH 5,

£V R— VKB L Warm Episode DU D &b 70T FHREDH AW, T =—=35
SORELXBHICHRBLS 30 ESI DI > TV B, Moderate/Strong Warm Episode 2, 4
YFDEYR-VEBIK1~45B%Lb, 2~5AEETICRBASH»ICILS ( Rasmusson and
Carpenter,(1982)) o 7z, Warm Episode DREICKITTBE L DBRKMBRRAINT B (Quinn,
1974 ; Wyrtki et al. 1976 ; Rasmusson and Carpenter, 1982, 72&)o T 5 LISEATREMNIY
i, By Afh>E Y 2 - YHRKTEOBRELEDEOSTFRBAETSHS 5o 27 Warm
Episode #58tU1iBa, BEOEICHTFHOBRELEY, &30 3F4E% LE BRARIH
BINBLTFHRINBKES D,
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Meeting of Experts on Climate System Monitoring
Geneva, 5 —9 Dec, 1983

SBRROE=Y —ICRTZFMRSE @M

. FCBHIC

We4E 12 B, WMO %G (WCP office ) BE# T 2REOLFE NSO h, EMIRDIALLT
PRAKBREHHREZRBERICHE L, ALBOREE (RB) » 5, WCDPHER KEHEREFHHE)
D—IREL TWMO HShMT 1S > THEL X 5 & LT 2 [UEFRIE - BA ¥ R T L5HEORE
ZRNTE (COFa V27 PRIEKRATREZ-dDOTREL, UTOARLEMROREE
ROFEDIEDTHB),

2. EMR&H

LBOELZHER, WMO RMOEBEEEOTIGEE INTHAHED 7 — 2 INE - BfH (B
YRTLEED, BREENRSLE L TIRBEERE timely R TEZ B ORI OO THRET
B5LThHoto THLIBEOTIC, RE -EFITXEKBEEROANE, EROEBRPL Time
schedule, BITOKMFEEe=4"Y v/ EHEEEAOKIR, FReEIC OO THRE SN,

3. Climate System Monitoring (CSM)

CSM &3, BBED data source 1> 5 data % IVE « BIR BT L, [ER (KK -\BHE-FK -
Pedh - BT ABHREMERL, COBBEHRIE, H2VRMRLEEKELI N —FT IR
RiFERcTLHHY, SEOIRKKBBELEEBBICREMA T2 FTo—EOHENLEEL TS, CSM
DOEMIZ, [EROREPLERERLD DOHAKBEEEHICDVTERAB L, timely THER B % overview
RRBT B LD B, o, ABKENTIREERPRELERR (zv=—=310&8) BT
EHBERECERMBTEC LS, BNO—KTSH 5.

CSMDz—¥—i3, EEDOKR « KXHEPLZ O OBAFEEE, EKE (ICSU, UNEP,
etc.) Thb, COERRIZEEDOKREE L WMO, tioEBREEELEL T —¥—ICEHR I N5,

CSMTid, FD&S>BHERNE=F —SNEHINEZ &SI h, CSMTII, BB ~1 4/
BE~ 10 EFE D time scale % bOFEROEEH R E=F —F 5, €= 4 —F XX key variable 13,
ARG - BHE B -BERCETIEXRTHS (1) TNSEIBOEEIBEMNEGASNE.R2
ICR U S EERIEED, LD key variable D & 2 B EHIBR OFEHE OWRS date 13, 7 V4
AZRRBRENBIES D, BEHBICBIZREESH D, Ui Uit OLHEEOHIBP LRI

*EER B— (RRTERETHED



% 1. Key variables (Global distribution)

I.  Atmosphere
- Surface air temperature (absolute/anomalies)
- Surface sea level pressure (anomalies)
- Precipitation (absolute/anomalies)
- Surface wind flow pattern or streamlines (tropics)
- Cloud distribution
- 500 mb geopotential height (anomalies)
- 1000 mb — 500 mb thickness
- 200 mb geopotential height (anomalies)
- 200 mb wind flow patterns or streamlines (tropics).

II. Ocean
- Sea surface temperature (anomalies)
". Sea wind (vector average stress)
- Sub-Surface heat storage in limited regions

III. Radiation
- Outgoing IR radiation
- Planetary albedo

IV. Cryosphere
- Continental snow cover
- Sea ice cover and boundaries
- Fluctuations of perannial surface ice masses

BERRBTCENDD > T B, K2 DIEYER, CHOULAEREBEIITEONLODTH 3,
PEmAT, EMICRREINTVEIEI DBERICODNTHE=Z —FTR&TH 5, Fkit,
HEDHPRBEKLUBACLZREHL 2 2 -0/ L EDE=2 - CSM K@ gh3C &
IKIEB125 5, [ERELDESCERT 2 1HICE, EROKBRRAERPLBEIEHOE=4 —ichn
A, BEYHEBRCETIEROLETH S, #iIC, £4 OYPBEBRICOVTEETRETHS I,

Ll EWCR&E NIz variable, parameter/index, KT process i3 E=4 —FNEBEH L LCEHE -
7eb DT, EMRLEHIZ WMO sBRREBCERBLT L S8BE L1,



% 2. High priority area-averaged parameters and climatic indices:

- Area-averaged snow cover (anomalies) over individual Northern Hemispheric continental land
masses and over the hemisphere as a whole.

- Area-averaged sea surface temperature anomalies over those parts of the ocean where large
interannual variability is known to occur (e.g. the upwelling regions off the Peruvian, West
African, Somali and California coasts).

- Sea ice — hemispheric (anomalies).

- Sea level (in limited region)

- Area-averaged precipitation and anomaly over climate zones which are particularly susceptible to
frequent droughts and floods (e.g. Sahel, the monsoon regions in Asia and Africa).

- Global and hemispheric means of surface air temperature.

- Global-mean levels of trace gases and contaminants such as ozone (at different levels or satellite
derived global totals), CO, (from several stations), NOx, CH,, CFMs, etc.

Indicators depicting large-scale changes in the atmospheric circulation patterns.
- Sea level pressure indices of the Southern Oscillation.
- The North Atlantic Oscillation and the North Pacific Oscillation.
- Zonal flow index, blocking index, trade wind index.
- Amplitude and phase of the quasi-biennial oscillation in the stratosphere.

. Various indices describing different characteristic teleconnection patterns in the middle tropo-
sphere.

% 4. Essential processes indicators

a) Transfer of sensible and latent heat across the air-sea and air-land interfaces.
b) Latent heat release associated with: precipitation processes in the atmosphere.

c) Interaction of solar and terrestrial radiation with clouds, water vapour, CO,, O3, aerosols and
other atmospheric constituents.

d) Geophysical parameters; atmospheric turbidity, and parameters relating to the hydrological
cycle (including discharge of major river basins and lake levels)



% 5. Variable for Annual Sammaries

Global analyses of surface pressure anomalies, surface streamlines (tropics), surface temperature
(absolute and anomalies), precipitation (absolute, anomalies), sea surface temperature (anoma-
lies), sea-ice cover, snow cover, long wave radiation, net radiation, vegetation index (satellite
derived), cloud maps, 500 mb and 200 mb geopotential (anomalies), 200 mb streamlines
(anomalies).

Time series of the zonal flow index, blocking index, Southern Oscillation index, trade wind
index, hemispheric sea-ice and snow cover (anomalies), CO, (from several stations),O3 (satellite
global totals), concentration of radiatively active trace gases.

4, REHEHL T 3 Climate System Monitoring

BETRA SN A BRRET — 213, BCAEORRBESMAICE= 2 — 2T 5 (RS
EbroBMELIABTEZRX D %, RiKBRLTB), #->T, BEOKRBEABBNTEICLIC
L0, [EEREWMOLBUCRATIBBEE OB EMATETDH 2, CDIEA, 1 DOHE
DARELTEILETORHRERURTI20RIAER L0, BEROBEORIBBELLS S,

5. Climate System Monitoring Reports

£EBTR, CSMEBERZBHRBBEICIBMt 3 2FB & LT, Monthly Bulletin, Special issue, An-
nual summaries % WMOBBFBRITT 2 CEMREI N, ThODORETERT 38T,
EREBERL TH2ERE WMOIKEMNTELIBNERD S, WMORR, EhonBEXR E2HEE
LTHETEMBICERT S, LLHISBEBELSh T3,
1) Monthly Bulletin

AFERE - BKBOSTHH, DL COBERICE TN, BRI HERIKOVTOR
BB RTDORT V2—nid, RITICHAT3BBEMRA D7 — 2% 1BRLIAIC WMO 2%
D, TNERV ELHTIVRLUARL—F—DFREZILHICT 3,
2) Special issue .

Monthly Bulletin DX DICERICRITT 5D TIRIEL, BRI KIE events SR Utz iC s
KRITT 5,
3) Annual Summaries

BEEPNICRTT 5, KEHSERL TV IERBEOEHEOMBEASNELNA TV EDT
Annual Summary ZHEHFMICR CEELIREROBULEET >0 ChERTT S0, WMO I
ICHABRICRITHBEEREBE T 2 C LB E SN, Summary I CHEBTRESBEERELT , ®R5IC
BI b ONEZ SN B, T D Bulletin DIERICY » TEROEEOKBRIT £~ 2 —DBMAE R
DELENBH Do Bulletin DX, tERFIH, RITRT Va2—-1EERH B0, COFEIEM



THMBORRIC L BELHBOHBLBHE SN,

Bulletin DRITICH AR 205 8B ICi3, World Meteorobogical Centers (7> v bv | &2
77, *VEW ), Regional Meteorological Centers (AA% &%= 64E), World Data
Centers (ICSU), ZofthDEE#E (I0C, UNESCO, UNEP) &M Foh T 3,

6. Annual/bi—annual Scientific review/assessments

HITA D Bulletin DRITICMA, EnoZ@ 57, BFE (H3VIRBEC LK) [BRRORED
[UBEEBORREFMT 2BEEZRT B, DD, WMO 83484 LHMRICK 3 consultative
meeting ZBAK T 5, CORXBICEEORR L v 4 —BER LA BEREHELLD, BE102) £
KfEDREE review 3 5,

. EHHIC

COFED, WMOEBRBHPLEL > TRBICH SH L, R4 E->THERBIERERIT 2
KB ETITIR, ELHELARMBLDSBEA D, Bulletin ICE& ) 2KE HHS EMISKRE b
BETHA5: WTHICLTD, BERBROERPEMTFHRICBT >DKBEERUBEICAFETX 3
TEREZLNCETHY, CSMBRAREBINZ T LEPHF LIV, ZD1DITITIBDDH
ABRLTODLRELSRNES D,

%3

The easterly, sub-tropical and polar front jetstreams;

Principal storm tracks;

The tropical trade wind systems;

The inter-tropical convergence zones;

Principal centres of action such as the Aleutian and Icelandic lows
and the sub-tropical high pressure systems. 1In some cases these
would be apparent on the global maps, but appropriate indices would
usefully supplement these maps.



Existing Operational/Data Analysis Activities supporting Climate System
Monitoring in Japan Meteorological Agency

Japan Meteorological Agency has been monitoring climate systems of
atmosphere, ocean and cryosphere. Main components of climate system are as
follows.

1. Global atmospheric structure (daily, 5, 30, 90 day mean and anomaly)

2. Unusual weather monitoring (monthly)

3. Solar radiation, ozone

4. Sea surface temperature over Northwest Pacific Ocean (decade, monthly)

5. Sea ice over Okhotsk Sea

6. Cloud amount by Geostationary Satellite

7. Others (COp, stratospheric aerosol by lidar at Meteorological
Institute)

1. Atmospheric structure

1-1 Treatment of data

Hemispheric atmosphere is analysed routinely twice in a day (00Z,
12Z) in JMA. Data sources and elements used in the analysis are:

SINOP, SHIP, DRIBU : Vs, Ps, Ts, Tds
TEMP s VvV, Z, T, T-Td
PILOT, AIREP, SATOB: V

SATEM ¢ thickness

Using above data, following elements at each grid point (2.5°x 2.5°)
are analysed.

SFC ¢+ Ps, Vs, Ts, Ts-Tds
850, 700, 500, 400mb t Z,V, T, T-Td

300, 250, 200, 150, 100mb: Z, V, T
70, 50, 30, 20, 1Omb : Z,V, T

1-2 Monitoring of large-scale atmospheric disturbances by using time mean
and its anomaly charts,

JMA has issued operationally long-range forecast for one month,
three month and half year ahead. To issue forecast, large-scale
atmospheric disturbances are monitored in a global scale based on time
mean charts and their anomaly charts. Data over the S-hemisphere is
obtained through GTS from Washington.
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Period of mean: 5 days, 30 days, three months

Element st Isobaric height, its anomaly
Area
N-Hem. S-Hem. (NOAA)
SFC Ps and anomaly | 1000mb Z and anomaly
500mb Z and anomaly | 500 " "
300 " w 200 " "
100 " " 100 " "
30 l " 50 " "
1000-50b H and anomaly | 1000-500 H and anomaly
500-100 " " 500-100 " "
Ps: Surface pressure Z: Isobaric height

Hs Thickness

Special attention is paid on the analysis of atmospheric motion
over the tropical region (30°N - 30°S) by using cloud imaginary observed
by GMS "Himawari®™, stream function at 200, 700, 1000mb levels and
velocity potential at 200 and 1000mb levels. Wind data is gained
daily through GTS circuit from Washington to Tokyo, then analysed
and averaged every ten days and month.

Diagnostic monitoring of indices of large-scale atomospheric motions

Indices which are representative of behavior of large-scale
atmospheric motions are monitored rountinely in JMA. Indices are based
on 5-day mean 500mb height and its anomaly data. Example of indices
ares

a. Zonal index (40° - 60°N)

b. Polar vortex index

c. Blocking index

d. Index of mid-latitude high belt
‘e. Index of Pacific high and so on

These indices are also monitored from viewpoint of analogous
behavior for the past pattern since 1946, which is shown as Annex 1.

Time-series monitoring of indices of large-scale atmospheric motions

To monitor the variations whose life cycle is from several decades
to several months, time series of indices of large-scale atmospheric
motions are routinely prepared in JMA.

Examples of time series indices are:

a. Zonal indices (40° - 60°N) for hemispheric and
regional mean

b. Polar vortex index

c. Blocking index

d. North-south heat exchange index

e. Zonal mean thickness anomaly

f. Trough-ridge of each harmonic wave
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g. 100mb height over Tibetan Plateau and Japan
h. Southern Oscillation Index ( SOI )
i. Out-going long-wave radiation over the tropics(in preparation)

To monitor longer period variations, time series of indices
averaged for winter and summer seasons are routinely prepared for
each year. Examples of above indices are:

a. Index of winter monsoon

b. Index of summer monsoon

¢. Zonal index for winter, summer

d. SST along 137°E ( 30°N - 5°S ) in January and July
e. Relative sunspot number

f. Others

Monitoring of unusual weather in the world

To monitor world-wide unusual veather persisting for more than
one month, JMA has been collecting following data and has been issuing
the report twice a year.

Monitoring based on daily chart

To trace a process of large-scale anomalous flow pattern, as a
reflection of unusual weather, following maps are prepared for daily.

. N-~hemisphere 500mb space mean height and anomaly height
. N-hemisphere 500mb Ultra long wave pattern cemposed of
wave number 0-5

Monitoring based on CLIMAT

Monthly mean state of climate in the world has been monitored by
collecting CLIMAT data vhich are disseminated through GTS circuit for
every month. Pressure, temperature, precipitation amount and so on
at reported station is plotted on a same map as well as their anomaly
values. Number of stations is about 800.

The map is analysed to find unusual weather in the world.

Unusual weather is defined as' (i) monthly mean temperature deviates
more than twice of standard deviation from normal value, (ii) monthly
total precipitation is larger(less) than the value for last 30 years.
Following map is an example .of monitoring unusual weather in the world.
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2-3 Monitoring based on SYNOP message

Monitoring of unusual weather is also prepared by using SINOP
message through GTS circuit. Data used in this case is

Time : 4 times (00Z, 06Z, 12Z, 18Z)
Station: about 1700 stations
Element: temperature, humidity, wind speed and precipitation

5-day mean temperature and its anomaly and 5-day total precipitation
and its ratio to normal value are tabulated as a following table.
Data over the granaries are plotted in a graph to monitor the weather
process and are sent to the Ministry of Agriculture, Forestry and
Fisheries in Japan.

WEW  FIVE-DAY SUMMARY OF THE WORLD NN 1962 N0. S5 09428 ~ 10.02
TENP(0.1C) RAINCHM) Al TENP(0.1C) RAINCHNY) | TENP(0.1C) RAINC(HNY) 0
NO.o STATION HEAN OEV TOTAL RRAI NO. STATION HEAN OEV TOTAL RRR | NO. STATION HEAN OEV 'N"AL RRR |
B 1 ] ]
01001 JAN MAYEN a2 14 186 ) d6D89 SAEDENSTRAND 138 S | 12375 WARSZAWA-OKEC 113 7 [] 61
01025 TROMSO/LANGNE 67w 2 | 08180 KOBENHAYN/KAS 144 30 0 0 ) 12082 DEBRECEN 161 29 0 L]
01028 8JORNOYA 16 0 8 184 1. 06260 DE BILT 137 18 2 29 ) 12982 SIEGED 172% 2 ]
01055 FRUNOLMEN FYR 79N 2 1 06447 UCCLE 140 18 7 100 | 13131 2AGREB/PLESO  15Wx. 12 1
01062 HOPEN -23% 1 | 068610 PAYERNE (ST. 124 ) : 13272 BEOGGRAD/SURCI 190w m :
]
01157 8483 VI’ Ryt L) 3 A ) 0INI0 GAEST/GUIPAVA 133 6 AL 441 | 13333 SPLIT/KASTEL 2064 1% 1 154
0120S. SVINOY FYR 127 S 1 07130 RENNES 1. 9 | 13462 TITOGRAD/GOLU 210% 26 [] ()
01241 ORLAND I 1168 32 9" 1 07150 PARIS/LE BOUR | 13566 SKOPJE-PETROV 187¢ 2 ]
01384 O0SLO/GARDERMD 98k 26 22 265 | 07180 NANCY/ESSEY 130 19 S 91 | 13615 TIRANA 2030 7 12 ]
01415 STAVANGER/SOL 113% 11 2s 202 : 07240 TOURS/ST-SYNP 140 a : 15120 CLw) 151% 37 8 208 :
01483 FERUER TS8R 1 1 67563 CCERMORT-FEAR 140 10 1 15310 BALAT 1518 W)
02120° KVIKKJOKR 8% til | 07510 BORDEAUX/MERL 153 [] 14 167 | 15420 BUCURESTI/BAN 156 ] 4 1181
02188 LULEA/KALLAX (11] m | 07630 TOULOUSE/BLAG 161 [] 12 2168 | 15552 VARNA 173 s2 1
02226 OSTERSUND/FRO 93n 30 1L | 07650 MARSEILLE/MAR 180 [] 17 236 | 15614 SOFIA (OBSERV 168 26 2 M)
02368 SUNDSVALL-HAR o 1 1. 07690 NICE/COTE 00A 190 8 L) : 16059 TORIND/CASELL 165 1 :
' !
02376 SODERHAMN osi 7% 1 BIIAY PERPIGHAN 17 - L CITT (3060 MILARZCINATE 183 1 [T
02464 STOCKHOLM/BRO 119 23 o 1 07781 AJACCJO/CANPO 191 7 36 480 | 16105 VENEIA/TESSER 184w 24 7 6881
02590 VISBY FLYGPLA 108w 3 on | 08001 LA CORUNA 1580 =7 30 375 ) 16158 PISA/S. GIUST 1950 13 25 1951
02672 KALMAR 118 1 1 08027 SAN SEBASTIAN 172w 11 | 16242 ROHA/ZFIUNICIN 206 14 20 2006 |
02036 SODANKYLA esn S1 2 42 ) 080435 VIGO/VIGO 1448 60 ‘l 16261 AMENDOLA 2lan [ ] :
'
3. Monitoring of solar radiation, ozone and upper stratsphere

Direct solar radiation, flux of global solar radiation are
routinely observed at fourteen stations in Japan and their interannual
variations are monitored. Following figure is an example oi monitoring
the direct solar radiation for 1982/83 in Japan after El Chichon
eruption in April 1982, Marked decline of the direct solar radiation
is observed in December 1983.
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Monthly average of direét solar radiation in Jspan(12 LMT)

Total ozone and its vertical distribution is observed at four
stations in Japan. By observation at Tateno, ozone amount is decreasing
in the troposphere but is increasing in the stratosphere.

Rocket observation of upper stratosphere has been carried out
at Ryori since 1970.

Monitoring of SST over Northwestern Pacific

The activities on the IGOSS Programme in Japan almostly are
carried out under the co-operation of the governmental agencies:
JMA, the Maritime Safety Agency and the Fisheries Agency. They are
contributing to all or a part of elements of the programme.

JMA is routinely preparing the analyses of sea surface current
in the seas adjacent to Japan and of subsurface temperature in the
Northwestern Pacific from the data obtained through the GTS, domestic
tele-facsimile and mail.

JMA also produces the analyses of sea surface temperature in the
Northwestern Pacific and in the whole of the western Pacific. They
are based upon the sea surface temperature extracted from the
maritime meteorological messages from ships and those derived from
the infra-red information obtained from the Geostationagy Meteorological
Satellite operated by JMA and the US NOAA orbital meteorological
satellite. An example of sea surface temperature is given in the
following chart.

All of the products above are generated every ten days for

dissemination over the meteorological radio facsimile and by copies
of "Ten-Day Marine Report".
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An example of sea surface temperature analysis in the western

North Pacific issued from the Japan Meteorologlcal Agmncy.

In addition, JMA has regularly observed the SST along 137°E
longitude from Japan to 1 S by R/V Ryofumaru in January(1967 - ) and
July(1972 - ). Folloving is a results of SST monitoring.
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5. Monitoring of sea ice over the Okhotsk Sea

Sea ice over the Okhotsk Sea is the southernmost tip of the
sea ice in the Northern hemisphere. The observation of sea ice has
started in 1892 in the coast, by plane in 1957, by lidar in 1965 and
by satellite in 1966. Sea ice information is issued, if necessary,
by facsimile.
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