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Mesoscale Field Experiment To Be Held in
Taiwan, R.O.C.
Ying-Hwa Kuo, 1 Robert J . Serafin, 1 and George
T . - J . Chen 2

A six-member delegation from Taiwan, Republic of China,
visited Boulder, Colorado on 6 - 8 February 1985. The purpose
of the visit was to discuss, with the scientists of N C A R and
N O A A / E R L , a mesoscale field program to be conducted in
1987. The focus of the program will be the mesoscale convective systems that are responsible for producing regional severe
heavy rainfall in northwestern Taiwan.
The economic progress in Taiwan has been remarkable over
the past 10-20 years. Accordingly, the damages to industry,
business, and agriculture caused by natural disasters and severe weather are more costly. Above all, flash floods are a
major concern. Over the past five years a number of flash
floods have occurred over the island of Taiwan, each causing
damages of 100-300 million dollars. In light of this fact, the
National Science Council of R.O.C. (equivalent to the National Science Foundation in U.S.) established a Multiple
Hazards Mitigation Project in 1982. Three subprograms are
identified: flood mitigation, earthquake engineering, and
weather prediction. A major component of the weather-prediction subprogram is a mesoscale field program. It was recognized that the prediction of flash floods is greatly hampered
by the lack of understanding of the mesoscale convective systems responsible for producing heavy rain.

will take measurements at 3-h intervals covering an area of
about 500 km by 500 km (Fig. 1). Thirty-one surface stations,
10 pibal stations, and 62 rain gages will be placed over northwestern Taiwan covering an area of 100 km by 80 km, forming an enhanced mesoscale network. In addition, four conventional radars, one 5-cm Doppler radar (to be installed in
spring 1986), one V H F radar, and possibly two to three research vessels will also join the field operation.
Prior to its visit to the U.S., the delegation spent two days
in Japan. The scientists of the Meteorological Research Institute of the Japanese Meteorological Agency have expressed
strong interest in this field program. They are currently pursuing the possibility of participation by increasing the GMSIII satellite observations and increasing the rawinsonde observations for island stations near Taiwan.
During the three-day visit the delegation conferred with
the scientists of the Weather Research Program of N O A A /
ERL Environmental Study G r o u p , and the Atmospheric
Technology Division, Convective Storms Division, and Atmospheric Analysis and Prediction Division of N C A R on
various aspects of the field program.
There was, indeed, a considerable amount of interest among
N O A A and N C A R scientists. A joint meeting between the

The major scientific objectives of the field program are:
1) To observe different types of mesoscale convective systems (MCSs) existing over Taiwan and its vicinity and
to learn if they resemble those described elsewhere, i.e.,
large long-lived convective storms, squall lines, GATE
systems, MCCs (mesoscale convective complex), or if
they are unique to this area.
2) To study the environmental conditions for mesoscale
convective systems. These include the synoptic-scale
and meso-a-scale forcings, static stability, vertical
wind shear, moisture stratification, etc.
3) To identify and to study the mesoscale triggering mechanisms that initiate the local mesoscale convective systems. These include the Mei-Yu front, low-level jet,
quasi-stationary mesolow, topography, outflow boundary, local circulations, etc.
The field program will be conducted during the two-month
period of M a y - J u n e 1987. About 10-15 rawinsonde stations
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FIG. 1. Proposed observational network over Taiwan and
its vicinity.
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delegation and researchers from N O A A and NCAR 3 led to
the following conclusions:
1) Many N O A A and NCAR scientists have expressed interest in participating in the design of the field program.
2) The timing of this field program is fortuitous; it will fall
between the periods scheduled for the OK-PRE-STORM
and STORM-CENTRAL field programs. Consequently,
many of the N C A R and N O A A observational facilities
could be available. Also, the year 1987 will give U.S.
scientists sufficient time to plan for and to write joint proposals allowing them to participate.
3) The unusual topography and geographical location of
the island of Taiwan make this field program a unique
meso-/3-scale field program, providing opportunities
for studies of many important mesoscale circulations,
such as the interaction of MCSs with the steep mountains, the role of land-sea breeze in initiating MCSs, the
interaction of fronts with topography, the interaction
of the Mei-Yu front with MCSs, the predictability of
MCSs, etc. Of particular interest is the development
and sustenance of MCSs in a tropical or subtropical environment as contrasted with the midlatitude focus of
the O K - P R E - S T O R M and S T O R M - C E N T R A L experiments.
4) The field data will be useful for initiating and testing
meso-/3-scale numerical models, which are still under
development.
5) It was recognized that important scientific gains can be
achieved at relatively small costs f r o m the participating
U.S. Scientists.
6) It was decided that several levels of U.S. participation
could occur: a) Assistance in experimental design; b)
participation in data analysis; c) assistance with improved instrumentation for aircraft in Taiwan; (dropwinsonde capability is of fundamental importance); d)
participation in the field program with the possible
usage of U.S. observational facilities in the experiment.
In this regard, it was agreed that an instrumental aircraft for heat- and moisture-flux measurements would
be very important for a full understanding of the energy
exchange processes over land and sea.
7) It will be desirable for scientists from Taiwan to visit the
United States to work with U.S. scientists in field experiments such as O K - P R E - S T O R M in order to learn
more about the use of Doppler radar and other measurement systems in mesoscale observations.

3
R. O. C. Delegates: George T.-J. Chen—National Taiwan University; Tsung-Yao Wu—R.O.C. Central Weather Bureau; Long-Nan
Chang—National Central University; Ko-Kung Chu—Chinese Culture University; Shih-Ting Wang—R.O.C. Central Weather Bureau;
Chia-Chung Yu—National Taiwan University. U. S. Scientists: Richard A. Anthes—AAP NCAR; Charles F. Chappell—WRP NOAA/
ERL; Richard E. Carbone—ATD NCAR; John A. Flueck—ESG
NOAA/ERL; G. Brant Foote—CSD NCAR; Peter H. Hildebrand—
ATD NCAR; Hsiao-Ming Hsu—ADMP NCAR; Joseph B. Klemp—
AAP NCAR; Ying-Hwa Kuo—AAP NCAR; Margaret A. LeMone—
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Serafin—ATD NCAR; Edward J. Zipser—CSD NCAR.
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The R.O.C. delegation welcomes the participation of all
U.S. scientists having an interest in studying mesoscale convective systems. Researchers interested in participating in
this field program may contact: Dr. Kuo at 303-497-8910;
FTS 320-8910.

The First Experiment in Forecasting
Cool-Season Weather at PROFS
Paul Schultz, National Oceanic and Atmospheric
Administration,
Environmental
Research
Laboratories,
Boulder, CO 80303

The National Oceanic and Atmospheric Administration
(NOAA) Program for Regional Observing and Forecasting
Services (PROFS) conducted a winter-weather-forecasting
exercise f r o m February through April of 1984. The results
are presented in Schultz et al. (1985). This paper is one of the
N O A A Technical Memorandum series.
As the title indicates, this was PROFS's first attempt at applying advanced data-processing and display technologies to
winter-weather-forecasting problems. Earlier forecast exercises had concentrated on convective weather phenomena and
improving thunderstorm warnings (Reynolds, 1983; Schlatter
et al., 1985). We consider this a preliminary experiment for
three reasons: 1) forecasters were mostly volunteer research
meteorologists f r o m the Boulder area, which includes the
National Center for Atmospheric Research (NCAR) and
other N O A A laboratories; 2) the experiment ran only during
active weather; and 3) exercise operations were constrained
to periods when there was no system-development work in
progress. Nevertheless, several important objectives were accomplished. The primary objective was to introduce the
P R O F S staff and the large contingent of meteorologists in
the Boulder area to winter forecasting and procedures. The
emphasis was on understanding some of the mesoscale aspects
of winter weather, and not on maximizing the accuracy of the
forecasts.
In addition to conventional satellite, rawinsonde, and surface data, the forecasters had access to data from experimental
observing systems. Data from PROFS's 22-station mesonet
(Pratte and Clark, 1983) were updated every five minutes.
This experiment marks the first real-time application of data
f r o m the wind profiling system (Strauch et al., 1984) of the
N O A A Wave Propagation Laboratory. Figure 1 is a conceptual model of a mesoscale process observed in the profiler
and mesonet data during the experiment.
The Denver-Boulder metropolitan area, which contains
most of the state's population, is located at the eastern foothills of the Rocky Mountains, where east winds ascend over
strongly sloping terrain. This orographic lifting almost always
results in cloudiness, and often in precipitation as well. The
profiler gives detailed information about the depth and
strength of any upslope component to the wind field, but upslope flow doesn't guarantee precipitation. It isn't unusual to
find east winds in the profiler data through a layer several kil-
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This experiment sampled only 11 events; unfortunately, no
downslope windstorms, for which the area is notorious, occurred. P R O F S may conduct another winter-weather-forecasting exercise in hopes of learning about these storms. In
any case, we have benefitted f r o m our experience during
the winter of 1984. In the future, we hope to have Dopplerradar data available to detect even finer details in the local
wind field. Since this experiment occurred, we have added a
lightning-detection system that differentiates between positive and negative strokes; why is the percentage of positive
lightning strokes higher in the winter? There are many questions, and we look forward to our next winter experiment
with considerable optimism.
FIG. 1. Conceptual model.

ometers deep and easterly flow throughout eastern Wyoming
and Colorado, even into Kansas, without any precipitation
occurring. Some sort of additional lifting mechanism is required to produce snowfall.
Several times during the experiment, a surge of slightly
colder surface air formed in Wyoming north of the forecast
area and pushed southward, accompanied by brisk northerly
winds. Reports f r o m various locations along the foothills indicated that the onset of heavy snowfall coincided with sudden
local wind shifts from east to north or northwest. Eventually,
a stationary wind-shift line oriented north-northeast-southsouthwest developed some tens of kilometers east of the
foothills, and the enhanced lifting at the frontal surface
maintained substantial snowfall for several hours. Profiler
data at Denver showed easterly winds overrunning the
northerly winds near the ground. Useful insights such as
these give us encouragement that more-accurate forecasts of
the beginning and end of precipitation and its intensity are
possible should these data become routinely available.
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The Bible of Weather Forecasting
The 4 'down to earth" solution of the weather forecast problem (for
all practical purposes), is now being unlocked in The Bible of Weather
Forecasting.
This bimonthly periodical is the logical continuation of the atmospheric broth that was cooked up in the key book, SINGER'S
LOCK: The Revolution in the Understanding of Weather, Part / .
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Hungry subscribers gobbling-up each issue include distinguished
meteorologists, many weather enthusiasts, leading universities, officials
of the National Weather Service, and meteorological services of foreign
governments.
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Beginners and professionals find that the explanations are a pleasure
and easy to digest.
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The past issues have already served up the following meaty ingredients:
1. T H E T H R E E L A W S O F H U R R I C A N E M O V E M E N T , which are accurate and practical laws that batter the shroud of mystery veiling hurricane movement (all tastefully demonstrated on actual weather maps).
2. T H E V E N T U R I E F F E C T and how it is entwined with fronts, upper air
jets, and hurricanes.
3. T E N S I O N A N D C O M P R E S S I O N F O R C E S that lash hurricanes and all
other vortexes. Radar analyses are used for some of the examples.

For those who can stomach it, there is much more food for thought
coming on line that will make day-to-day forecasting more reliable —
and also blow winds-of-change into climatology and oceanography.
Subscribe so that you can feast on 4 'what's happening." Add your expertise to the complete solution of the weather forecast problem.
SINGER PRESS
P.O. B o x 63302, L o s A n g e l e s , C A 90063
Tel. (213) 263-2640
C o m p u S e r v e : 73125,1135
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Fill o u t t h e f o r m b e l o w a n d c h e c k t h e a p p r o p r i a t e box(s):
•

•

S e n d 1 y e a r (6 i s s u e s ) of " T h e Bible of Weather Forecasting, " $18.00,
( S i n g l e i s s u e price: $4.00). A d d $2.00 per year o u t s i d e t h e U.S.;
( f o r e i g n s u b s c r i p t i o n s m u s t be p a i d f o r in U.S. dollars). Subscription

can be cancelled anytime and unused portion will be refunded.
Check or money order enclosed for $19.95 + 6.5% sales tax for Calif,
r e s i d e n t s , a n d $3.50 f o r s h i p p i n g & h a n d l i n g f o r t h e b o o k ,
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LOCK: The Revolution in the Understanding of Weather, Part I, by Oscar
Singer.
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