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Fig. 1 Map of Bangladesh. (Cited from Pant and
Rupa Kumar (1997)).
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B 1ECESN T 5 Dhaka I28WT, BHRE
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Table 1 List of the extra observations conducted at Dhaka. Open, closed circles indicate the extra observations

and the operational observations, respectively.

Date 00Z | 06Z | 12Z | 18Z Date 00Z | 06Z | 12Z | 18Z
19th July | e - ° - 4th August | - ° o °
20th July | - - - 5th August | (e) | - - -
21th July | e ° ° o - 6th August | (e) | © °
22th July | e o o o 7th August | (e) ° o
23th July | e o o ° 8th August | (e) | o ° -
24th July | e - - - 9th August | (e) | - - -
28th July | e o o
29th July | e o o o
30th July [ e o ° o
31th July . - - -
(a) Sylhet WET—P0i, LVEVS M ART—VOEE)
1200 - e — PEBL TR 5, THI0BBRIC2S L, i
o0 Dhaka DREKRIZBALIZLDHTHY, 8BITkD
Vo Z ) EAPL T2 (Fig. 2b, 8 A Sylhet @
E F—2it, FEESATHLRVOT, Fig. 2a i
) 78y b ERTVRWE EICER),
§ 00 | Kz, ThooMET -4 £ B TR OERS
BT 7012, 85-95°E TEHL /2, 700hPa
© J%ﬂ 1 EEOMREREIER Fig. 3 ORT. SoOKEL
O Olun. 200un. B0Uun. 1OMU. 20Ul 30Wu  10/Aug. BRLIOR, BTVTEFEY A-/I2E2TE
Date (1999) bOTEELMNEETRNOY AT LATHLEY A
(b) Dhaka ¥} %7 (Pant and Rupa Kumar, 1997) D&%
1200 T Drag BOLBL HOOLTVREEZLNDINLTH D,
1000 I Fig. 32 13, 6 A%5 9 BILATTORTH 5,
- R4 <{¥50:0ic, s BAMU EZET low-pass
£ : filter (Duchon, 1979) # 23 Tdh %, 6 A 20 A
%:' 600 DiBE, 15-30°N (227 TOFEIRT, 10 HRi#ADE
E wo HTEBL TV ARTHRONE, ShbI, T
"o A=Y P 7DREDEFIVIIHIELTVELD
ﬂﬂ:ﬂL ” 1l wm L Ebh b, 6 A 20 HE, 30 HE, 7 A 10 BELC
© T Jouun, 20un. 30Wum. 10Ul 200l BWMT’L;;/MQ. WED T 7B, 30°N fhEICALNR S, &
Date (1996) ZAH, 7B 20 HEBEILOWTIE, FITOFL
Fig. 2 Daily precipitations observed at (a)Sylhet and 2 20°N FHRICBEL TV 5, S ATV, b

(b)Dhaka stations. Data of Sylhet in August
are not obtained yet.

% (FIzi¥, 6 H 30 HE, 7 A 10 HE, 20 HHE,
30 H&H). 32 10 HAMTRADLE — 7 AN b
NWa, B7Y 7T, 15-20 HEBOFEHNEED
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and Asha, 1992; Chen and Chen, 1993), S 5D
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1. EYRA—Y ADEHEPS, EX 22X P37
Fy P BEOTCHEMTHREEEYEL T
LB (6 A 20 H-7 A 10 B&)

2. BEVA=VFITIHEITYTML, NUHNE
LRI L THige &0 EL TV 585
(7H10H-8 A 5 A)

3. EXVA—CFFUNGEHED, TOBGDEI K

—213—



0 Ll
31 10 20 30 10 20 31 10 20 31 10 20 30

JUN JUL AUG SEP
(b) 15 Jul. - 10 Aug.(IOP), not filtered

30

0 16 18 2022242628 31 2 4 6 8 10
JuLy AUGUST

Fig. 3 Latitude-time cross sections of 700hPa geopo-
tential height averaged between 85°E and 95°.
(a)Low-pass filtered. From 31 May to 1 Octo-
ber. (b)Not filtered. Only for the IOP. Con-
tour interval is 10m. Flags indicate the dates
of 4 times daily observation.
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B 67 H, Fig. 4f) 1220V T3 T% <, Fig. 3b
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5-6 H, Fig. 4e) I22oWT, HEiZ, £#& L TRE
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BREEESSRON S,

kRO LN, IOP ORI R BRSO
i, DToLHicEedsledTtcis,

e 6 ADEY A A ) PIRER: 72 30 BE§ D&
BHZBE, TV A—Y I ISR NVELR
FEEb Lol icH b, D7z,
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FTRENATY, BKERERDENCLBL
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54V FEY A= D ‘active’ REHA, N7
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FTTICHEHEINTEY (Ohsawa et al., 2000),
SHEDERE, ThEEMIZ2bDTH 5,
8 HLRkEIX, BkEbv ARy, EV A~}
T 7DOWFHHELIFEI->TL T ),
Z0LHRROFTH, 7H 20 BHEIEE 30
BRI, BKEBOMISRONE, ThALHD
kBEBNL, NOHNVBILEEESE, X -
VESELEELTWA L) ICRLN LA, £
Y A= EEEEB T A, L AMK
1355 MDD B BAD T SR
A 7 F eI BEREEESA RO N B s H
b, COBRRESFEHOROEE BT, b
SORMAINY T 5 F v 2B HNAA TV
589 THAH,
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(a) 21 Jul. - 23 Jul. (IOP)

(b) 24 Jul. - 26 Jul. (DP1)

A
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Fig. 4 Geopotential height to 700hPa over the South Asia for 1OP periods ((a), (c), (f)), DP periods ((b), (e);
when strong depressions are observed in Fig. 3), NoDP period ((d); when the geopotential heights are
relatively high over the northen part of the Bay of Bengal in Fig. 3). Contour interval is 10m.

4. BTEOHH

4.1 PFEEOBERE S BKEOBEL
1) SERREN

KESEHEED BB LB OV TRANL 2D
12, DT GPS V¥ FIR X A BB RSB R
VT3, BEARBHOT -5 T, &
i (Fig. 5), 0 HFH» 5 OEN (Fig. 6), HL
B (Fig. 7) OSREMMEEEL, ThThEIC
RL 7o (212 I0P1-IOP3 IHHIGT 2D T — %
L, 9 BAD%EL% 1A 4 @ER (Table 1 £H)
DERY AVTERL - EE Y — v &R
LTh5b,

IHAD ALY FHL TRA L, RBOEEI
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N5 (Fig. 6d)o ZHidfHc, HETRE (700hPa
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22,23,29 H, 8 A 6,7 HiCoWTid, #CHEL
HELE BT LI LN TES,

—7, HLIBH (Fig. 7) BREORHL Lo TH,
700hPa THi/hE 10, FBHR DL, 06Z (12BST)
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DHICHEL T b, HYBLRIRFEETH), L
HbRETROMEYLBMILL ) BV EEF>TY
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Fig. 5 Observed potential temperatures at Dhaka (a)from 21st July to 23rd July, (b)from 28th July to 30th
July and (c)4th August to 7th August. (d)Averaged diurnal variations.
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Fig. 6 Same as Fig. 5, except for the anomalies from daily averages.
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Fig. 7 Same as Fig. 5, except for equivalent potential temperatures.
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Fig. 8 Three hourly precipitations over (a)Sylhet
and (b)Dhaka stations. Shades indicate rain-
fall. Contours are drawn at 1, 10, 20 and 30
mm/3hour. Contour labels are multiplied by
10.
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(a) (90E, 27.5N) (b) (90E, 25N)
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340 us %0 355 £ 0 5 350 355 i %

340 5 350 355 * 0 s %0 85 %

Fig. 9 Vertical profiles of equivalent potential temperature. For five grid points in the NCEP reanalysis ((a)-(c),
(e), (f)), and for our Dhaka observations (d).
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4%, LDBELDBEDOT— 5 % HWI KO E
WEFTIRE, BITERBSEILEND S, #HIC,
HZAb/ S — > % L ) EMICRA<5720D 1 H 8
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Observational Study on the Atmospheric Vertical Structure over Bangladesh
during the Asian Summer Monsoon

Toru Terao, Taiichi Hayashi, Taro Oka

Synopsis

Variations of atmospheric vertical structure over Bangladesh during the Asian summer monsoon
season were observed using GPS sondes with special attention to their diurnal cycles. While the equivalent
potential temperature in the middle troposphere around 700hPa increases from the daytime until next
early morning, it suddenly decreases during the morning. Temperature rises in the daytime and attins
its peak at early evening. The temperature minimum was found in the morning. These findings were

compared with the objective analysis.

Keywords :Bangladesh, humidity, GPS sonde, Asian summer monsoon, diurnal variation
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