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FOREWORD

Marine climatic atlas is to serve as an important reference book indispensable to navi-
gation on the sea. The compile of these maps is also considered to be a basic scientific
research subject in regard to marine climatology. The departments concerned have hoped
over years for a set of marine climatic atlas suitable to China’s conditions and compiled
by ourselves, which can be used to accelerate our four modernizations and develop sea
transportation.

Since its establishment in 1950’s, the marine climatic research group of the Institute
of Geography, the Chinese Academy of Sciences,has devoted itself to the study of marine
climatology . scientific personnel in the group has systematically collected and handled appro—
ximately several million sets of records obtained from vessels in the scope of Chinese offshore
areas and northwest Pacific. This Atlas might be said good in quality, elaborate in areal
division, comprehensive in content and practical in use.

What is worth while to be mentioned specially is that the completion of the Atlas is inse-
parable from the outstanding contribution of the members of the editorial group as well as ent-
husiastic support and help of Ocean Press, Institute of Marine Scientific and Technical
Information of National Bureau of Oceanography, many other fraternal agencies and com-

rades. We sincerely wish them to accept our heartfelt thanks and gratitude.

Lu Jun
December Ist,1981.
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PREFACE

A vast amount of data and map sheets have been accumulated through our investigations
on marine climatology .In order to satisfy the demands of the departments relating to navigation
scientific institutions and military organs, following the development of the four moderniza-
tions and marine research, the Climatic Atlas of Chinese Offshore Areas and Northwest
Pacific has therefore been specially revised and compiled for official publication.

The present volume collects and collates in a more systematic way of data on weather
reports in the scope of latitudes 0°-46°N and longitudes 90°~155°E (some of the maps to 50°N
and 180°E) .It contains data on weather reports obtained from vessels for over ten years during
the periods 1958-1970; tropical cyclones for the last thirty years from 1949 to 1979; extreme
wind speeds for the last twenty-four years (1949-1973),as well as meteorological satllitel
images and numerical data gained in recent years plus certain other results which gives a
more detailed systematic manifestation of the climatic regimes over Chinese offshore areas
and Northwest Pacific.

The Atlas is in two parts. The first one is about wind, wave and storm, and the second
one is about the oceanic heat budget, cloud and weathe phenomena.

We are grateful to some departments for giving energetic support and help concerning
the compilation of the Atlas.Thanks are due to Fan Huijun and Li Xiufang from Centrae
Meteorlogical Bureau for attending of the compilation,to Liang shan for analysing the heat
budget maps of ocean surface and to Zheng Zhanjun for drawing part of the maps.Thanks are
also due to Prefessor Lu Jun, Guo Jinghui and Chao Jiping for their guidance and
encourage, to Professors Tao Shiyan, Xu Shuying, Zuo Dakang and Qiu Baojian for
offering valluable suggestions, and to Zhang Li for checking the English for the Atlas.
as well as for Zhang Xishing, Xu Haoding giving guidance in compilation and publishing
of the Atlas.

Editorial Group.
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EXPLANATION

1. AREA. This Atlas covers the latitude between 0°and 46°N, and longitude between
90°and 155°E (some of the maps to 50°N and 180°E)

5. DATA SOURCES. The main data of this Atlas are from over 1,100,000 weather
reports taken by Chinese and foreign vessels of varying registry.

3. SCRUTINIZATION,Before the charts are prepared, the extreme values of selected
parameters are scrutinized, so that some obvious errors can be excluded. Also, it should
be noted that these data are based upon observations made by ships in passage. Such ships
often tend to avoid bad weather as far as possible thus biasing our data toward good
weather samples.

4. REGIONS, All observations within the geographic areas shown in chart of area
statistical units are computed as one unit.

5. NUMBERS OF OBSERVATIONS, The total number of observation during the
decade 1958—1967 in each area is shown in chart of numbers of obsevational data. Since
the number of observations may vary from one element to another, therefore the total
number of wind -observations are employed as the total observatonal numbers.

6. COMPUTATIONAL PROCEDURES AND STATISTICS,

1) Radiation and Heat Budget at the Sea Surface

® Total radiation(Qsn),the shortwave radiation reaching the sea surface,part of it is
the direct radiation which reaches sea surface directly through atmosphere and part of it
is the scattering radiation coming from various directions of the sky.The total radiation
at the sea surface depends not only on the atmospheric losses, but also on the clouds,
especially the cloud amount.

Qsn = Qsof (n)
where Qsn and Qso are the total radiation with natural conditions and a clear sky,
respectively. Qso is calculated principaly according to the Sun’s altitude and atmospheric
transparency. Qsn refers to corresponding actual solar radiation under cloudy sky in term
of midday solar altitude angle. while monthly cloud coverage coefficient (fn) of different
marine areas is determined in the light with calculated midday solar altitude angle and
cloud amount month by month.

@ Absorbed radiation of the sea surface (Qsna). The total radiation reachig the sea
surface,part of it is reflected by the sea surface and most of it is absorbed through sea

as a result of penetration, that is

XV



Qsna=Qsn(1-A)
Sea surface albedo (A) is mainly determined according to relationship between radiation
injected angle and sea surface albedo,upon taking into account of sea state and turbidity .

® Effective outgoing radiation at the sea surface (Qb) is the difference between the

sea surface longwave radiation and the atmospheric back radiation,depends mainly on the
content of water vapor,air and sea surface temperature and cloud conditions.

Qo =80T *(Ty - T.) -8Qy, (1 + knm)
The first and second terms in the right-hand are the longwave radiation at the sea surface
and the atmospheric back radiation, respectively. & is the coefficient which characte-
rises the deviation of radiation of the surface from that of a black body and equals
to 0.91, o is the Stefan-Boltzman’s constant, 0=0.81x10""%al/cm?-sec-degreet, Tw
and Ta are sea surface temperature and air temperatue, respectively, Qbo is the atmospheric
longwave radiation under cloudless sky,n is the total cloud amount, k and m are parame—
ters considered the effects of cloud on the atmospheric longwave radiation, if m=2, Qbo

and k are calculated by the following formula,
Qbo=1.63/6T,*-0.775

_ Qblo-Qbo
K== bs —

here Qblo is the atmospheric longwave radiation under the overcast sky (n=10) and k is
the coefficient determined by the air temperature.
@ Radition balance at the sea surface(Qyg) is the difference between the sea surface
radiation energy input and output, that is
Qr=Qs f(n)(1-A) -Q,
The first term in the right-hand is the sea surface absorbed radjation and the second term
is the sea surface effective outgoing radiation.
® Sensible heat exchange between the sea surface and the air(Qu) .
Qu=Cu V,o(Te - T,)
where Vg is the wind speed(m/s)at 10m height above sea surface and Cy is the coefficient
of turbulent exchange which acts as a function of the wind speed and the stratification
near surface.
® Expenditures of heat for evaporation (Qg)
Qe=Cg V,,(en —e,)(597-0.56T,)
where Cg is the turbulent moisture exchange coefficient which also acts as a function of
the wind speed and the stratification near surface, ew and ea are the saturated vapour

pressure(mb) of the sea surface and the air'vapour pressure(mb), respectively.

XV




@ Difference of the sea susface total heat budget (Qd)
Qi =Quf(m) (1-A) -Q, +Qu-Qe
Qd can be roughly expressed as the heat exchange between the ocean surface and the
deeper layers.

9) Sea Surface Temperature, Air Temperature and Ice Limit.

This series includs mean air temperature, mean sea surface temperature, mean ice
limit and possible vessel icing limit.

Suitable conditions for possible vessel icing are that when air temperature <-4°C,
water temperature <2°C and wind speed>6m/sec. The percentage of the occurrence
frequency and total observational number in case the above-mentioned three conditions
occured simultaneoly makes the frequency of the vessel icing possibility. The possible
vessel icing limit refers to isolines with a frequency of 1%.

3) Weather Phenomena.

The series of weather phenmena contains the frequency of fog, precipitation, thund-
erstorm, squall and haze.

4) Visibility.

Refers to the greatest distance an observor can see and identify with the unaided eye
with in the most part of the eatire horizon circle. The visibility map series contains
accumulative frequency of various degrees of visibility, namely, frequencies of visibility
<1/2miles(low visibility), <2miles(poor visibility) , = 65miles(good visibility) .

5) Cloud.

Cloud chart series contains frequencies of the total (low) cloud amount of various
grades, average total (low) amount,frequencies of the middle and low cloud and freque-
cies of the height of cloudbase.

Four classes of the cloud are recognized, high cloud, middle cloud, low cloud and
cloud with vertical development. Five grades of total (low) cloud amount are recognized,
namely, 0, 1-3, 4-5, 6-8 and 9-10 in proportions.

6) Satellite Imagery

This map series includes satellite imageries in terms of oceans and continents, earth
surface features, sea ice, cold and warm current, various form of cloud, sea fog,orogr-
aphic cloud systems,large-scale cloud systems as well as mean cloudiness from satellite

observations. Detailed description are available for different types of maps.
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