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1. Introduction
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Figure 1 PEM-Tropics B nomal aircraft flight track.
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2. Data
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Figure 2 The rainfall for March 1999(upper) and April 1999(lower) derived from SSM/1 with Ferriday global
rainfall algorithm. The figures are provided by NOAA (http://www.etl.noaa.gov/satres/index.shtml)
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3. Methyl Iodide as a Tracer of Marine Con-
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4. Results
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5. Discussions
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Figure 3 Vertical profiles of mixing ratios of CHzI during PEM-Tropics A (left) and PEM-Tropics B (right).
Circles represent median values and lines represent interquartile ranges.
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Figure 4 Latitudinal distributions of mixing ratio below 900 hpa during PEM-Tropics A (left) and PEM-Tropics
B (right)

— 324 —



Table 1 Means and standard deviations of relative humidity mesured during PEM-Tropics A and B.

PEM-Tropics A
Height Mean(all) | Mean(high CHsI) | high CH3I | Obs | Statistic | Probability

hpa % % pptv
200-300 29.14£25.8 32.3 0.093 28 0.66 3.E-01
300-400 23.6+16.0 35.8 0.086 25 3.83 6.E-05
400-500 || 35.11+34.6 63.8 0.138 12 2.87 2.E-03
500-600 23.1+£25.3 54.2 0.110 23 5.90 2.E-09
600-700 43.5+27.7 71.4 0.144 20 4.51 3.E-06
700-800 45.31+25.7 64.0 0.158 13 2.63 4.E-03
800-900 73.3+183 80.6 0.263 18 1.70 4.E-02
900-1000 84.118.1 84.9 0.443 39 0.62 3.E-01

PEM-Tropics B
Height Mean(all) | Mean(high CH3I) | high CH3I | Obs | Statistic | Probability

hpa % % PPtV
200-300 43.8+26.9 47.5 0.129 34 0.81 2.E-01
300-400 37.1+£25.1 48.9 0.137 40 2.97 1.E-03
400-500 || 38.81+20.7 55.6 0.110 43 5.30 6.E-08
500-600 43.3122.8 61.5 0.131 68 6.58 2.E-11
600-700 51.3+18.6 57.2 0.150 43 2.09 2.E-02
700-800 56.4+17.0 66.2 0.204 38 3.55 2.E-04
800-900 72.4+£13.0 80.9 0.302 46 4.43 5.E-06
900-1000 85.14+8.3 84.9 0.47 66 -0.19 6.E-01

Table 2 Means and standard deviations of lapse lates mesured during PEM-Tropics A and B

Height Lapse Rate(K/Km) Statistic | FEHIHK

hpa PEM-Tropics A | PEM-Tropics B (5%)
200-300 8.61+2.48 8.144+1.49 0.715 1.746
300-400 8.02+£1.87 7.61+1.48 1.282 1.671
400-500 6.86+1.82 6.36+1.64 1.817 1.671
500-600 6.02+£1.95 6.34+1.74 -1.127 1.671
600-700 5.57+1.88 6.16+1.64 -2.086 1.671
700-800 5.124+2.14 5.13+1.70 -1.44E-02 | 1.671
800-900 4.761£2.24 4.45+1.67 0.824 1.684
900-1000 6.20+2.12 5.31+1.97 2.07 1.684

— 3256 —



10 T T 1T T+ 1 T
I 4
5| i
8
6
OL— 5 .
5 |
=t & 4§ ]
-10F 5é4 § J
g5
“13 45 760 780 200 220 240 260

bngiude

httude
10— T T T T
5 i
| &
ot 63 .
4 * X ]
sl 5 i
hogs 5L s
—10—5§ 6% 5% J
“'540 760 180 200 220 240 260
Ingimde

Figure 5 Locations of aircrafts when high CHsI concentrations were obserbed in PEM-Tropics A (Left) and
PEM-Tropics B (right). Numbers represent altitudes: 4:400-500hpa, 5:500-600hpa, 6:600-700hpa.

6. Conclusions
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Synopisis

The altitude of the convective injection in the tropical upper troposphere is statistically investigated

using observations from the NASA Pacific Exploratory Mission-Tropics A ( PEM-Tropics A ) and Mission-
Tropics B ( PEM-Tropics B ). The altitude is infered by high CH3I concentrations and relative humidity.
The relation between the injection and the stability is also investigated.

Cumulus clouds in the tropics transport the air from boudary layer to 500-600hpa more preferably

than other altitudes. It coincides with the height where the stable layer is frequently seen. More air from
boudary layer is transported by Cumulus to 400-500hpa during PEM-Tropics B than PEM-Tropics A.
Conversely more to 600-700hpa during PEM-Tropics A than PEM-Tropics B. It is consistent with the
facts that 400-500hpa are more stable during PEM-Tropics B than PEM-Tropics A and that 600-700hpa
are more stable during PEM-Tropics A than PEM-Tropics B.

Kewords : cumuls convection, tracer transport, tracer circulation
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