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Foreword

The most apparent change of the earth environment, which mankind survival
depends on,is the climate change. 1t has been proved that the climate change is not just
the change that occurs in atmosphere, but the result of interaction among five spherical
layers: the hyvdrosphere, lithosphere, eryosphere, biosphere and atmosphere in the climate
system. Therelore, the modern climate research has been extended 10 the interaction
among the five spheres of the earth system. The climate system science is now also a
cross of natural and social sciences. Climate change closely links to sustainable
development of society and economy, and further links together with the politics and
national interests as shown in the world summit conference held recently. The climate
problem, in turn,is not the only scientific issue that the scientists focused on, but also the
concerns of the government and the puhlic mass of each Imlit}r_l.

The wide spreading dimensionality of China features tropical , subtropical , temperate
and cold temperate zones crossover from south 1o north and distinet diversity of climatic
types. Our nation is geographically located in the climatic zone of Asian monsoon. The
climate of Asian monsoon is one of the important focuses of world climate research. Asian
monsoon touches on complicated interactive process of multi-spheres and impacts the
economical and social development of the most dense population area in the world as
well. In addition, the climate change in Asian arca contributes to abnormality of the
global climate. The development and progress of the Chinese nation are facing serious
challenges of three key problems: expansion of population, shortage of resources and
deterioration of environment. The solutions to these problems are all related 1o climate
conditions. Therelore, undersianding the climatic features of China will not only be
important for economical construction and social development in China, but also benefit
climate research as well.

The “Climatological Atlas of the People’s Republic of China” was prepared on the
hasis of research results achieved by Chinese climatologists and the climatological data
collected and compiled as comprehensively as possible. Compared with climatie atlases
published previously, this atlas is depicted with more detailed and reliable data,and the
content is more generous. It presents the temporal and spatial regimes of China’s climate
by visual geographic expressions, which can provide scientific base to depariments of
agriculture, forestry, pasturage, transportation, water CoOnservancy. power generation,
natural disaster preparedness and mitigation, economical construction, and beneficial
reference 1o scientific research, education and operations. Therelore, this Atlas is of
economical and social significance and academic value. | am very happy to witness the
publishing of the Atlas and would like to express my gratitude to those who have
contributed the hard work for development and publishing of the Atlas. Congratulations

to them for their successful work!

QIN Dahe

Administrator of China Meteorological Administration

|3 September, 2002
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Preface

Climate is an important condition for living of human and all lives. In the recent decades, successive elimate
anomalies with wide ranges and long persistence have been observed in the world that brought severe disasters and
damages to many countries. Naturally, the ¢limate problems draw the attention of publics. The preparation of
“Climatological Atlas of the People’s Republic of China” based on up — dated compiled climatological data set has
incorporated the knowledge of scientists with multi — disciplines, the scientific achievements accumulated in order
to systematically express the basic climate regime, the distribution of climate resources and facts of climate
changes. Publishing the Atlas will provide a great guidance for better undersianding the climate of China, rational
utilization of climate resources and exploring the causes of climate changes that act as the scientific base for
production guidance and decision — making.

“Climatological Atlas of the People’ s Republic of China™ consists of Essential Climatological Charts, Physical
Climatological Charts, Synoptic — Climatological Charts, Climate Change Charts and Applied Climatological
Charts. A substantial improvement was made il compared with the atlases that published before in terms of
contents and numbers of charts. In this Atlas, the charts of Physical Climatology, Climate Changes and Applied
Climatology are newly published. Aiming at diversiflied professional requirements, users of the Atlas could apply
in their own ways through this comprehensive Atlas for retrieving spatial and temporal distributions of certain
climatological elements and/or checking climate resources in targeted regions. By using the Atlas, the decision
makers may access advanced informative consultations for preparations ol natural disaster’ s preparedness and
mitigations, and the integrated utilization of climate resources as well. The research and educational community
would be beneficial by using the Atlas for further studying the issues of climate changes in China. In general, the
Atlas should be an applicatory and valuable tool for research and educational communities.

A rugged way has passed through the whole process of preparation with very hard workload. The
preliminary actions needed were the collection and compiling of observational data that accumulated at thousands
of meteorological stations in decades followed by normalization and standardization of data, and rigid quality
control procedure in order to retain more precise and real data set. Finally, the Atlas was completed based on
chmatological standard normals of various meteorological elements after compiling and caleulating, by use of the
scientific data processing technology associated with modern information technologies.

The Atlas was the achievement of joint efforts contributed by National Meteorological Centre (NMC),
National Climate Centre (NCC), Nanjing University (NU) and Nanjing Institute of Meteorology (NIM). The
whole mission tasks have been shared as lollows: NMC: the development of overall plan and organization of
implementations; statistically processing of data; plotting and analysis of most charts. NCC: the analysis of
temperature and precipitation elements in Essential Climatological Charts. NU: The analvsis of hydrologic budget
of Physical Climatological Charts. NIM: The preparations for radiation balance and heat balance in Physical
Climatological Charts. In addition, the "Climatological Regionalization of China”, edited by Chen Xianjie, et al. ,
Chinese Academy of Meteorological Sciences and the " Agroclimatological Regionalization of China”, edited by Li
Shikui et al. , Chinese Academy of Meteorological Sciences have also been included in the Atlas. On the occasion
ol publishing the Atlas, I would like 1o express the gratitude sincerely 1o the institutions contributed and scientists
and professionals who participated in the preparations of the Atlas.

It is expected that the readers [rom different communities will support the preparation and publishing of
“Climatological Atlas of the People’s Republic of China” and comment the shortage and inadvertence existed in

the Atlas.
YAN Hong

Chairman of Editorial Committee for “Climatological Atlas of the People’s Republic of China”
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Directions

The following charts were included im0 the Addas; Chins
Topegraphic Map, Admimistrative Divisions Map, Map of China
Climatic Regions, China Agroclimatic Regions and 5 Climatological
Chart series. The latter [ive series are the Fssential Climatological
Charts with 162 charts  ( temperature, sunshine .,
humidity, cloud,  wind Phvsical
Climatological Charts with 53 charts {racdiation, heat and moisture
balance) s Syooptic — Climatological Charts with 9 vharts [ tropical
storme,  severe tropical siorms, tvphoon and cold waves ) Clinace

prEctjilation

and ;_{rlj-utu| Tempsrature E

Chares with 12 charts ( temperature and  precipitation
Applied Charts: wath 99
(agroclimatology, engineering climate and aviation climate). The Lestal

Change
variations )i Clmatological charts
amount of charts i the Atlas are 339,

The projections of base maps ustd for original analysis are
equinngiilar conic. Al maps for Synoptic — Climatological Charts
adopted the 30° and 60" N as siandard latitude with a seale of
|« 20000000 and [or other chart series they are 257, 47" N and scale
| s BOOMHID0 respectively.

All charts were analyzed based on basie data of 30 vears (1961 —
1990()) normals which comply with the International Standard defined
by WMO. In addition to the selected 655 statioms from National
Reference Network, the Essential Climatological Chants and  Applied
Climatological Charts Cengineering climate and aviation climate ) have
supplemented with data of 180 stations from sparse area of western
Chinge, The snnual values of 1951 — 1997 have been used for
temperature and precipitation variation charts at individual stations
(O} vsegd as
average values. The Tropical Storms were based on ™ Typhoon
Yearbook of 1949 — 1984 vears. The basic data of cold wave came
from “Cold Wave Yearbook”™ of 1951 = 1980 years. Besides, the data
of Taiwan Provinee were onginated from synoptic reports ol yvears

respectively and the average normal values of 1961

1961 - 1990, some itens were used the data arehiving before 1949 and
rermained some items hlank,

L-nl-.',uﬁ a lew elements otherwise noted. all values were Based on
nomuals for the period 1961 — 1990 including first/last date, the
pxrreme values  ( maximum and  minimum ) were chosen from
observations: for the 30 The items of Physical
Climatological Charts caleulated climatologically based on observational
data and ones of Synoptic— Climatological Charts on statistics of grid
data.

yvear period.

The climatic fentures formed due 1o specific crographic conditions
of small scale have neglected taking into account of sophisticated
tapography of China and limited distributions of observation stations.
The iwolines { dashed lines) for-western highland regions of China only
express the trends of climatic regime because of sparse availahility of
shservations and inhomogeneous distributions ol srations.

The majority of charts was expressed in 1soline except that some
items were in individoal station mode, mainly at stations in the capitals
aof provinees (municipals or autonomous regions ) for secular variations
of temperature and precipitation, and main air ports chosen for items
of aviation climate. The reference stations of different climatic zone
were chosen for certain items. The expression forms of single station
were Teatured as diversiform of curves, area, frequency distribution
and histogram.

1. Essential Climatological Charts

(1) Air Temperature

Air temperature is defined as the temperatore measured in sereen
at 1. 5m above the ground surface, unitin 'C.

Mean Air Temperature: The average of routinely observed values
for a given period (month.or year) .

Mean Maximum ( Minimum) Air Temperature: The mean value
of maximum ( minimum )} temperature for a given period (month or
year J.

Annual Mean Absolute Maximum ( Minimum ! Air Temperature:
The averaged
{minimum ) values for a long period.

Monthly Absolute Maximum { Minimum | Air Temperature: The
highest maximum (minimum ) value appeanng in ohservations al cach
et

Daily Air Temperature Range: The differences between mean
maximum temperature and mean minimum temperature for & given

value computed  from  annoal  highest  maximum

period (month or year)

Annual Range of Air Temperature: The difference between mean
temperatures of warmest month and coldest month in one year.

Beginning Date and Days for the Four Seasons: 1he defmitions of
four seasons are as {ollows: Winter: the pentad temperature < 10T ;
Sprng:s 10U = pemad temperature < 2207 3 Summer: pentad
temperature = 22°C 1 Autumn: 100 = pentad temperature < ik
The firet {laszt) date of any season is defined as: st (last) day o
beginning {terminating} pentad, The days berween first and last day
are defined as the total days being lasted in b season.

Inter monthly Air Temperature Variation (8 ):  The
expressions for S{in U ) can be written as
v
5 I -1 i
5= L5z -

] I
where r, is the monthly nomals of wr temperature Cryy = ).

{2) Precipnation

Precipitation  amount 15 defined as the accuomulated  depth
{measured in mm)in a horizontal container that collected the liquid or
wolied precipitation (after melting) fallen from sky.

Annual, Seasonal and Monthly Precipitation Amount: [he mean
vilue computed by taking normals of daily wotal precipitation for a
given perind {vear, season or month). The four seasons were divighed
hased on  astronomic  divisions Winter: { December —  February )
Spring:  { March — May )3 Summer: ( June
{ Seprember

The percentage of seasonal precipitation to annual precipitation
is delined s pach seasonal precipitaion divided by annual precipitation
tirves TO0%; .

Mean Number of Days with Annual ( Monthly ) Precipitation
Amount: This element was computed from the mean vilue of number

Mugust )5 Autuming
Monvernber ) .

of davs with daily precipitation =), lmm in ong month or vear .

Mean Number of Days with Precipitation Amount { classified ) ;
This element was computed from the mean value of number of days
with daily precipitation reaching certain class criteria,

(3) Sunshine

Annual and Monthly Sunshine Duration: The mean value of
artual sunshine hours for & given period (month or year), unit: hours.

Annual and Monthly Percentage of Sunshine Duration: The
percentage of observed sunshine duration (o possible sunshine duration
for a given period (month or year), unit: percentage (% ).

(4) Hunudity

Relative Humidity: The ratio of actusl vapour pressure inoair 1o
saluralion VApour pressure at eurrent temperalune, unhit: percentage
[ %)

Vapour pressure: The partial pressure of vapour in the air,
measured unity b

Annual Maximum ( Minimum ) Vapour Pressure: The maximum
Crninimum b value chosen from observations available,

{5) Cloud

Total Cloud Cover: The percentage of sky covered by all types of
clouds, units 1 — 10 tenths,

Clear “ﬂ}': the dail}-‘ total clovwd cover 15 E1]IJH| o o less than 2
tenthes;

Overcast Day: the daily total cloud cover is erqual to or more than
B orenths

(H) Wind

Mean Wind Speed: The mean value of moutine observation within
2 minutes, unity mss,

Annual and Monthly Wind Direction Frequency: The percentage
of annual and monthly occurrences of each wind direction 10 total
numbers of observations, unit: percentage (% ).

Mean Wind Speed and Maximum Wind Speed by Wind
Directions: The mean value of actual wind speed by a given wind
dircetion. The maximum wind speed is defined as the maximum value
by & given wind direetion from observation records,



(7) Ground Temperature

The ground temperature s measured as the temperature of the
interface beoween ground and air, unit: T

Mean Ground Suorface Temperature: The mean value of routine
observations for a given period (month or year) .

Mean maximum ( Minimum | Ground Surface Temperature: | e
mean value of maximum (mimnmom ) ground  emperature for & piven
period (month or year).

Monthly Absolute Ground  Surface Maximum  ( Minimuom |
Temperature: The extreme maximum (minimum )} value oceurred in
each month,

2. Physical Climatological Charts

(1) Radiation Balance

Global Radiation! () : The sum of direct solar radiation and sky
scattered radiation at horizontal earth’ s surface that received solar
rays. Unitz Wm ®.

Q= Syta + H5)
where 5, is astronomic radistion: S5, the percentage of sunshine
duration and « , & are empincal coelficients which ean be determined by
interpalation of isolines. The surface global radiation data retrieved
[rom ISCCP satellite cloud imageries could be applied Tor the data
sparse area of the Tibean Plateau.

Direct Solar Radiation (S): The partial radiation which receives
directly from the sun at the surfsce perpendicular o solar radiation
directions. Unit: W m™ . It can be written as

8" = Sy(aS, + bS}%)
where 5 is astronomic radiation; 5; the percentage of sunshine
duration and @, 6 are empirical coefficients.

Scattered Radiation (D ): The solar radiation formed through
atmospheric scattering. Unit: W m 7. 1t can be written as

D= Sel0.1+ b~ cnexp 0.05 f =% |

where 5, is astronomic radiation: » the total doud ecover { expressed
by decimals by e, e are computed monthly and annual mean salbedos of
the earth’s surface respectivelyiand b, ¢ are coofflicients determined
by interpolation of isolines.

Albedo (e ): The ratio of reflected radiation at object surface o
mcident radiation. Unit: percentage (% ).

The value of a came from observations of 65 radiation stations.
Besides, considering  features of the underlving surface such as
vegetation, soils the albedo for different areas with snow — covered
manths can be caleulated from

a=a+b{n/N)*
where @, & are empirical coelficients (determined by interpolation of
isolines s o the monthly number of davs of snow cover Tor each month
and N: the total number of davs in the month.

Earth’ s Surface Effective Radiation ( F ): The differcnces
between the energy lost from horizontal earth ' s surface by radiation
and the radiation energy emitted from atmosphere 1o the surface.
Unit: Wm 2,

F=8[ Ty = T9(1.035 - 0.295¢ 1% )]

% (1 + 0.54e" ™5 5 )0, 955" 14
where Ty, T are surfsce and air temperature respectivelvs n the wial
cloud cover: H the elevation of station (kml; & the crumwsivity; o the
Swelan — Boltzmann constant and Wois the mosture content and
computed by ¢

W = (0. 1054 + 0. 1513E )" "H
here E 15 vapour pressure.

Earth's Surface Net Radiation ( R ): The differences between
racdiation fluxes recoived by and emitted from the @arth ™ s surface,
Unit: W m 2. R ean be computed as the residual term of surface
radiition balance equition .

R=0{L-a)-F
where £ is the global radiation: e the albedo of carth's surface and F
the effective radiation af earth’s surface.

(2) Heat Balance

Earth’s Surface Sensible Heat Flux ( P ): The hear exchange by
turbulence between carth’s surface and atmosphere. Units W om 2.

Earth’s Surface Latent Heat Flux ( LE ) : The heat encrgy lost by
evaporation [rom earth’s surface, Unit: Wm -,

Both the surface sensible hent and latemt heat, when the surface

net radiation is positive, éan be ealeulated according 1o the Bowen ratio

Vi

miethod as;

Sensible hear: P=MR-0)1+3)

Latent heat: LE={ R =811+ 2]
where {3 is Howen Ratio, and

B = 1.59%x(0.05u « AT ~ 0.0608) (1) (L)
where & is the monthly mean wind speed; AT = T, T iz the
difference between temperatures of surface and air; r s the evaporable
water expressed by mean precipitations of current and  previous
months, and €, 15 the heat energy {lux in soil computed by

Q. = 2.826AQ5_» + 0. 486AT — 0,777
where A(Q)s o is the temperature differenves at depth Sem and 20em
lavers.

When the surface net radiation 1= negative, the monthly mean
sensible heat flux can be computed by a residual term of surface heat
balance equation

F=F-1lE—-Q@Q
and the monthly mean latent heat {lux can be computed Ly
LE = 12. 27exp{0.067E) 1 + 0. 013AT)

= s
<A1+ {r.SSHJEm 1 rJ

(3) Moisture Balance
Evaporation Amount { £ ): Unit: cm, 1t can be compured by
Bagrov fommula;
g ; W
E = E@(g o)
=1l
where I is the evaporative powery » the run — off ccefficient derived
from hydrological data; W the measure of humidity determined by the

local mwmthly precipitation of eurrent month and the soil moisture of
previous month, It ean be compured from the following formuolas:

W, =r L"rcut'
W".: = ra+ -:r;-'-‘r"l
W'I. = Fq T ﬂ_‘l,W:

whereZrjc o 15 the sum of precipitaton for the period with the
temperature below DU 5 the relationship between moisture ecefficient
@, precipitation » and evaporation power K could he shown as
Sy
{ Egu y
[
NP En
Maximum Potential Evaporation Amount ( F, ): [t s the
evaporation amount under the condition that the underlving surface
retains sulficient moisture supply and also named a5 the termm of
evaporation power. Unit: em. The element was computed by Budyvko
Formula:
Ep = pd g, —yg,) = 1.67e, — &, )
where pois the air density; [} the integral characteristic value of
turbulent exchange (also named as diffusion coclficient }; g, is the
saturation specific humidity ar the emperature of underlving surlaces
¢, the specilic humidity: e, the saturation vapour pressure at the
temperature of evaporative surface; and ¢, the vapour pressure of air.
Hydrological Budget ( W'}: The diflerences  between
precipitation ¢ and evaporation power Ey. Unit: em. It can be
wWrilien as
W = - Ey
Water Vapour Amount of Air Column ( W, - Unin: . [0 can
be written as

L[
| glpldp

B

where g s the gravitations] aceelerations py and p_ are the pressures
at the surface and atmospheric top, respectively. The speciflic humidity
at surlace can be computed as

gl po) = 622 ;

and the specific humidity at various altitudes of atmosphere can be
computed as
g(p) = 0.622E,(p - 0.27RE. )
where E, is the vapor pressure of atmosphere; and p the atmospheric
pressure. Here E, can be computed in terms of relative humidity L
and saturation vapor pressure K,
E, = UxE,/100

The lmidity data of radio sounding are exprossed by dew paint deficit
D. H the centigrade temperature ¢ and dew — point deficit are known
then from conversion formula of relative humiadicy and dew ~ pain




deficit, we have

- u

|FJ = E=i

| 7.5¢

’l o = 2*?5[2,{:}.'3*r tlgl) 2}
- (1.5t 07—

f= ?.5[33?_3 L ! 3_]

and pet the relative humidity U in o,
lhe saturation vapor pressure E, could compete by the following
[ormulag
= P L
E, = 1.00071% @00, Ey o= 6, 1094exp 330840
when air temperature 15 below — 40T, we have:
E, = ().99882H 008 E = 61121 exp' T 8ot e
Total Water Vapour Transport Amount of Air Column (Q, ):
Units 1A em s)

¥ ST

0, = L% atprvus

where ¥V is the miean wind speed at varioos altitudes,

3. Synoptic — Climatological Charts

(1) Frequencies and Tracks of Tropical Storms

I'he mean maximum wind speed for tropical storms 1= defined as
==17.2 m/s,including three kinds of Tropical Storm, Severe Tropical
Storm and Typhoon (the latter two were defined as Typhoon and
Strong Typhoon Criteria before 1989 in China}. The frequencies and
tracks were computed on 2,57 % 2.5 longitude — latitude gnd based on
total monthly number of rropical stworms that located ar north of 07N
and westward of 165°E in “Typhoon Year book™. The numbers are
1984 (36 wvears). The axs ol
prevailing numbers account as major tracks taking into consideration il

total number disimbution for 1949

the concentrations of tracks and moving directions.

(2) Frequencies and Tracks of Cold Wave

According o annual total numbers of eold wave tracks (e, g. cold
high tracks that reached the criteria of cold wave) in “Cold Wave
Yearbook™ , the secular means were computed on 575 5" longitude —
latitude grid, and prepared the distribution maps of cold wave numbers
from September 1o May. The axis of peak numbers accounts as the
major track taking into consideration of actual tracks and moving
directions,

4. Climate Change Charts

(1) Running Mean of Temperature and Precipitation

The runming mean was computed by using the 9 point binomial
filter method which onginared from National Center for Climatie Data
of NOAA, U, 5. A. The raw data statistics were carried out in 3
segments, a group of running mean series values were obtained as

(] [ ¥
kl o .
LI L Ty 1 \l‘l.‘ |:'r - I.l.;.'-l_:'
i=nd | i
d=f g
e | o
i | "
Vi = L ik T (f =5,6,7,n—1)
& I \
i e W
e
L, : cho Jo
¥ = L Fisjes \:, (= mym—Ln—2,3—3)
§o= ity Loy ELE
d=lepis

where o is the raw data series; v the resultant running series: and a, ,
ety are voefficients, which can be written as
ai=liar=8;a3=28.a,=30,a5 =T, 25= 56, ar=28B,ax=48,

g = I
(2) Varnahility of Mean Air Temperature
It is expressed by mean difference (absolute variability)
L
{ = =
3=k

where # is vears of data; .« is secular mean values; and ¢ i3 the data of

i Year,

{3) Relative Variability of Precipitation (d.)

It is expressed by relative mean difference,

? 1G5 [
s Ed
= : __r. LM %

where the meanings of svmbols are same as in the above Temperature
Varability.

5. Applied Climatological Charts

(1) Agriculture Climate

Beginning Date and Ending Date of Daily Mean Air Temperature
Steady Passing 0C , 50, 10T, 150 and 200 : In a Longest period
in which the mean (3 — d numning mean) of daily mean air temperature
for any successive five days in a year is larger than ar equal 10 a eritical
temperature, the first (last) date with daily mean air temperature =
the critical temperature in the first (last) five days is named as the
heginning {ending ) date of dailv mean air lemperatuee steady prssing
the critical temperature.

The days between first dete and last date of a given critical
temperature are defined as the number of days between the first date
and last date that steady passing the critical (emperature |

Accumulated  Temperature; The sum  of  daily
temperature between the beginning and ending dates.

Sunshine Duration: The sum of sunshine hours between the

medan  #ir

beginning and cnding dates.

Precipitation with Probability 80% : 1t is computed from eritieal
value under ensured probabilities. By using the pentad daily running
miean temperature as criteria, arrayed the precipitation of the period
between first and last day with daily mean temperature steady passing
the eritieal temperature during 1961 — 1990 and formed a sequence
[rom heavy to light amounts of precipitations, and computed  the
eriteria value under ensired probability from

¢ = (L= }'.l". ¢ R
where j is series number, ;= p(n + 1}], j is an integer, n is
numbers of records; a = p(n + 1) — j; and p is the dedicated
probability or ensured probability.

Annual Number of Frost — Free Days with Ensured Probability of
80% and Annual Precipitation with Classificd Ensured Probability
(D0%,, 80%, 50%, 28%, 10%): The statstic results can be
obtained from the formula mentioned above,

Number of Frost Days: The davs in which the white ice crystal
sublimated a1 ground surface or ohjects due 1o that the air temperature
closed ground surface was dropped down below frose — point for surface
radiation coaling.

Number of Days with Frost Injury: The dayvs i which the crops
suffered from frozen imjury  with daily minimum ground  surface
temperature =117,

(2) Engineering Climate

Annual Maximum Precipitation for Dailyv, | Hour, 10 Minutes:
taben from extreme value of precipitations of | dav, 1 hour and 10
minutes for M) years.

Heating Degree Days ( D) delined as sum of difference between
daily mean temperature and relerence temperature, In China, the 18
T s adopted as the reference temperature for heating degree days
calculations, Unit: C d/ a.

Method of caleulation: the beginning (terminating } period and its
successive davs of daily temperature steady passing = 3 T were
computed from pentad running mean of daily mean temperatures for
each vear, expressed as o, The sum of daily mean temperature for this
period was computed and divided the resulis by number of heating
Lh_'gn*v :!H}-'H-. then the mean temperature of hl_'ri[l'ng in.‘ritﬂ fowas
ohtained. Heating degree days of each vear were computed by D =
(I8 — ¢ e followed by calculations for secular means.

Number of Days with Gale: The number of davs that
instantaneous wind speed = 17.2 m /& occurred on one day or wind
foree scale= 8.

Annual Maximum Depth of Frozen Soil: The maximum value
was chosen from secular records of maximum depth of frozen sol.
Llnir: cm.

Number of Snow Days: The number of days that water amount
=0, Imm of melting snow on one day.

Number of Days with Snow Cover: The number of days that the
snow covered ground was exceeded more than hall areas around station
within visual range on one day.

Annual Maximum Depth of Snow Cover: The maximum value
was chosen from secular records of maximum depth of snow cover,

Vi



Unit; em {integer}.

Number of Days with Glazed Frost: The number of days that
occurred ice laver frozen due 1w the supercooled rain or drizsle fallen
down ground surface or objeet with wmperature of froeen point under
cold weather conditions.

Number of Days with Soft Rime: The number of davs tha
occurred white or milk white opaque ice layer [rozen rapidly due o the
super = cooled fog drop or drizzle drop struck the surface of olyjeer or
ground under cold westher conditions.

The cold season elements attached in Agriculiure Chmate and
Engineering Climate Charts. such as Frost Davs, Frost Injury Davs,
Maximum Depth of Frozen Sail, Maximum Depth of Snow = cover,
Classified Dmily Mininwm '|'1.'!I:|:]u'r.‘-:l||n_' Uu:,':a, Snow Uﬂ}'\., e
Cover Days, Glazed Frost Davs, Soft Rime Days, were computed
annually, from 1 July this year to 30 June next vear. But in severe cold
region, the statisties of beginning and terminating peniod of cold season
elements (such as frost, Frost Injury, Soil frozen at 5 em, Snow and
Snow — cover) were not himited by “annual” date delinition. For
example, for the beginning and terminating of frest pedod, «
suceessive longest penod of [rost — free day (the pericd with higher
accumulated temperature had first prionty if there were two periods
with same successive longesi period coexisted ) was chosen in warm
season, then the previous day of beginning of this period was
determined as rerminating day of frost for previous vears the day just
alter the period as beginning day of frost for current vear. Similar
methodology was applied for other elemems,

{3) Aviation Climate

Low Cloud Cover : The overall percentage of sky that covered by
low eloud the cloud with cloud height lower than 2500m) . Unir: |
1) renths.

Clear and Overcast Day ( Low Cloud Cover ): The clear day 1=
defined as the mean low cloud cover amount less than 2, and overcast
day as more than 8.

Monthly Occurring Frequencies of  Visibility at  Classes and
Ruoutine Time: the secular monthly mesn frequencies of vigibility at
each class for routine tmes.

Classes of Visihality

t_.l.'_m_k .nf i | 5 E 4
| visibility I [ |

Range of Rl N S s
bt 1 V< S0 Sl 2000 1 SN T Lo0n== %

b : < 20) <500 | <1000 | <2000

5]

i 5 f 7 § 9
visthility B
H‘E“f: “i. 2000V | 4000V | 10000V [ 20000V |
iy {‘n'l]-” | <4000 | <10000 | 2NN | <0000

Number of DH}'H with Hail; The number of :_Iay:; that occurred
bl

Number of Days with Thunderstorm: Nomber of days thar
oceurred  hghiming  associated  with  thunder or  thunder  wathout
lightrng,

Number of Days with Fog: The number of davs that o plenty of
tlrr_:lp[ul ice C:]j\?r-ll:i]ﬁ {oalren with H]}T—]lt'b-l.'l_"ll! color) was _-i.Ll_:ilh_"nl_lr:‘f] in the
air closed to the ground surface and the harizontal visibility was less
than 1 km.

Number of Days with Light Fog: The number of days that the
horizontal visibiliey was within 1 = 10 km.

Number of Days with Sandstorm: The number of davs that the
huge amount of dust and sand was blowing from the ground and eaused
the horizontal visibility te be less than 1 km.

Number of Days with Blowing Sand: The number of days that the
gale blew the dusts and sands of ground and the horizontal visibility
was within 1 - W) km,

Number of Drays with Floating Dust: The number of days that the
dust and small sands were homogencously loated inoair and horizontal
visibility was less than 10 km.

Number of Days with Haze: |he number of davs that a plenty of
linest dried sand particles Moated homogeseousty in air and  the
haorizontal visibility was less than 10 km.

The "China Clirnatic Regions”and “China Agroclimatic Regions”
in this Atlas were quoted direetly from " Climatic Resources Map of
China" published by China Cartographic Publishing House and no
specifie efforts dedicated o this issue.

The “China Climatic Regions™ was based on 1951 — 1970 data of

Vil

600 stations. The indices of climatic zoning division were decided by
the days with secular pemtad running mean temperature steadily
passing (=) 10T, This index can display more clearly the horizontal
and vertical zoning features of climatic region, The three — grade
hierarchy division of climatic zoning (zone, region and sub region )
were based on the same climartic index.

The indices of each division are:

The First Class — Climatic Zone. The dayvs of secular pentad mean
wemperature that steady passing through (=) 100 adopred as the
mndex for climatie zoning division. The dayve of =ecular pentad mean
temperature that steady passing through (=) 100 for each elimatie
zemie aned associnted valuves of meteorological elements have shown in
Table 1 at page 8.

The Second Class — Chmatic Region.  The secular mean anmual
aridity coefficient adopted as the drv and wet index for climatic region
division. The indices for classilied division of annual andity coefficient
have shown in Table 2 ar page 8.

The Third Class — Climatic Sub Region.  The secular mean
temperature of July adopted as the index for climatic sub region
division. We decided that only two grade climate division for the
Fibetan Platean adopted because of that there was sparse stations
distributed inhomogenously and the data condition was not available.

The indices of July Mesn temperature for each sub region have
shown in Table 3 a1 page 8. Te was given to a given sub region with
the July mean temperature 24 — 267 and T d - e, if 22 - 26T, Ty
and Tes were given to two sub regions respectively: with the same
temperature of 24 —26C and s on,

Hased on the classilication svstem and divigsion eriteria, there were
9 elimatic zones. 18 chimatic regions and 53 climatic sub regions for
areas with elevation below 3000m; 4 plateau climatic zones and 12
elimatic regions for the Tibetan Plateau with elevation higher than
J000m. The overall dimatic divisioms have shown in Table 4 a1 page 9.

The "China Agroclimatic Regions” rellocted the regional divisions
of relevance between agriculiural production and climate. The Agro —
climatological indices which have signilicant meaning for agricultural
alloeation, agricultural layout, erops growing and vield formation were
atdopted as the criteria of division. The regionalization system consists
of 3 categories based on similarity and wmpanity of agroclimaology ;

The First Order —  Agroclimatic Major Region. This class
reflected the basic climatic imparities [or orientation of development of
pan — agricultural sectors and was divided ntos the Major Agroclimate
Hegion in Eastern Monsoon Climate which was featured with wer and
semm — wet climate; rich rain in warm sessons and with high patential
of climatic  productivity:  the Major  Agrclimate Region  in
Northwestern Arid  Climate which  was  featured  with  apparent
droughe, limitation of light — heat resources uilization due o
msufficient moisture, The major criteria for southeastern boundary of
the northwestern region was 50% of frequency of annual precipitation
== 400mm and the number of days with gale was as supplermnental; and
roctimate Region of the Tibetan Platean in Cold Climate
which was featured as limited weilization of luminous energy and

the Major

maoisture resources due o insufficient heat. The criteria for the
beundary of this region was the cumulated temperature {for =0°C)
equal to 3000°C and the monthly mean temperature 10 for warmest
ronth of vear,

The Second Ohrder
have been divided based on hen rL"1|L|ir-:'m|_':Ll- ol Jllanur]g systern and

Aproclimatic one. 15 agroclimatic zones

major crops.  The eriteria of division for the Major Agroclimate Region
in Fastern Monsoon Climate was the cumulative ternperature for Z=0°C
and over winter’ = minimum temperature. This region has been divided
Middle
Temperate Zone, South Temperate Zone, North Subtropical Zone,
Middle Subtropical Zone, South Subtropieal Zone, South Tiber
subtropical Zone, North Tropical Zone, Middle Tropical Zone and
South Tropical Zone, respectively, The criteria of division for the
Major Agroclimate Fegion in Northwestern And Climate were the
. This region has been divided imo 2

mio 10 aproclimatic #ones a5 Nerth  Temperste Zone,

cumnulative temperarure for =
agroclimatological zones. The eriteria of division Tor the Major
Aproclimate Region ol the Tibetan Platean in Cold Climate were the
cumulative temperature for =07 C and the temperature of warmest
menth. This region has been divided mto 3 agroclimatological sones as
Flateau Frigid Zone, Plateau Subfrigid Zone and Plateau Temperate
Zone, respectively,

The Third Orcler — Agroclimatic Sector. Aiming a1 reflecting the
types of agroclimate, 55 sectors have been  divided based  on
agroclimatic features in general and mosture condition which exerts
influence 1w swability  of  agriculiural and  major
agrometeorological disasters in particular.

productions
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