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(a) Rapid distortion theory (Pr=1):
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Table 1. Summary of the wet deposition and liquid
phase production/destruction processes integrated
over the entire storm event.

Parentheses refer to powers of 10, i.e. 5.7 (23) is
read as 5.7x10% | expressed in molecules.

Wet Liquid Gas Total mass | Total mass
deposition | deposition | reaction | reaction
Before O After
precip. precip.

Daytime
precip.
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Evening
precip.

S0, 1322) [38Q22) |-16@23) |[-3002) [3123) |17@3)

S0 1322|3722 1622 |[30022) [43023) [323

NO; 3522|5723 43719 [ 3523 [6023) |40(3)
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Fig. 4.7. Sulfur deposition in Asia, 1990.
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Fig.4.8. Long term trend of sulfur emission and deposition and contribution of different emission sources.
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Fig. 4.9. Relative change of annual total sulfur
deposition in 1975-2000 period.
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Table 5.1 Change of hydrology before and after desert

greening.

a) February 2003 (minimum precipitation)

Rain P Fog drip Evap. (F+FD)-
mm/month | FD EVAP EVAP
mm/month | mm/month | mm/month
Control 0.69 6.6 -5.9
run
Evergreen |0.71 94 9.7 0.4
forest
(100kmx10k
m)
Low grass |1.43 0.9 64.0 -61.7
(100kmx150
km)
b) January 2003 (maximum precipitation)
Precip. P | Fog drip Evap. (F+FD)-
mm/month | FD EVAP EVAP
mm/month | mm/month | mm/month
Control 59.9 8.1 51.8
run
Evergreen |67.3 20.5 9.4 78.4
forest
(100kmx10k
m)
Low grass |75.4 1.5 25.4 51.5
(100kmx150
km)
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Fig. 5.8. Normalized anomalies of precipitation at
Abha (hill station in Saudi Arabia) and indices of
ENSO Nino3 and Indian dipole mode DMI.
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Table 5.2 Scale and cost of water production methods.

Apparatus Amount of Cost
water (O /ton)
production
(ton/day)

Net collector 500 200

Air conditioner | 0.4 1000

Sea water pond | 0.1 8.8x10*

Solar battery 40 1.1x103

Solar heat 500 92

Ice thermal 70 162

storage system
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Research How to Co-exist and Co-prosper with Earth

—from Environmental Fluid Mechanics—

Hiromasa UEDA

Synopsis

Environment is a complex system which consists of by many physical and chemical processes in a
intertangled state and have a hierarchical structure. Environmental phenomenon composed by several
processes and related to the dynamic of the system sometimes changes the system as a whole. In this
work environmental fluid motion and heat and mass transfer were investigated by means of laboratory
experiment and field observation, and were revealed to be changed substantially by density stratification.
This buoyancy effect is characteristic in environmental fluid motion, and is different for momentum and
heat (mass) transfer and different for vertical, streamwise and spanwise directions and for wall region
and outer region and, moreover, often causes contergradient diffusion under extremely stable stratified
conditions. A turbulence model for stratified flows was proposed to explain all these phenomena
successfully. Based on this fundamental study, mechanism and dynamics of environmental systems were
investigated. For environmental protection, air pollution meteorology system and atmospheric
composition change were investigated. It was found that a large wind system made up with several local
winds is the main long-range transport mechanism in low- and mid-latitudes and treatment of all air
pollution phenomena, i.e., primary pollution, photochemical oxidants, secondary aerosols and acid rain,
as one system with atmospheric chain reactions makes it possible to understand the details of each
pollution and to work out its countermeasure. For creation of new environment, desert greening was
investigated by developing an advanced model system for regional hydraulic cycle and was shown to be
sustainable if appropriate location was selected meteorologically. The desert greening itself can be a
countermeasure for a new water resource at which forest attract rain.

Keywords: stratification, turbulent diffusion, acid rain, long-range transport, atmospheric composition
change, hydrological cycle, desert greening



