%18 % 6
2007 4E 12 A

A IR B
JOURNAL OF APPLIED METEOROLOGICAL SCIENCE

BN E5 ANIRNERO D 5

T OH AT HRE
(EHRS G580, b st 100081)

m =

FIJH 2001—2005 4EF% [€ 700 A Hu T [ 3 TR o5 N TPA7 00 18] B9 B, %k A 35 0T R SUR A
XV R MR KGR WK B AT T 28 S T, S T R UL 2 ) Y F L 25 (| R 28 ARV AR A R, X
A L FVUN 22 S 75 A [ B 200 45 s AT T 20 AT, OF A S8 1 IR A S UL o R B R S M R T RERE I . 45 R R
B 5 A TN SR ER AR —E MR R X % R 1 22 7 50 B S i 22 R VPR 2 A i
J2E S 00 D DR S 22 0 TR ), A4 SO A B A7 TR BRI SO T VA AR — B8 . AR A S0 5 O D 2% S e 4 [ Y
SIAERE A AN AR 6] — R AR A [R] B SRS 5 A5 PR TR 22 5 RO/ — B0 A R0 N WL B4 5 8 3l 00 I A 4 %
Sl ], R EAT I A SIS N T e SR T A 2 e R AT S — R IE . A Sl 9 X AR SRR B A
—ERLI, AR RN L0 B SIS N T AR S IR I AT — AR G

Vol. 18, No.6
December 2007

KW A AT 225

T [ 3 17 1 8 G o e 22 A0 85 AU 0 i 4%
MTTH . 2000 4F LK, 4 G R A A
ARG A B —ARAEERGEH A L
A X W) AR HER SO H A E S A d
Hah 4. B % 2006 42, & F LA 1904 4~ [ 3)
g gl 55 ia 1T, JUAF A, 3 [E P A Hu T & o 6
o SRS IR SRS R R RSPV R 5
HOULIN T5 2 5 N T AR b kAR T AR R AR AL, T
WL G 5 A I 8] _E ) A 24— PR AT DL R 22 A
AL, L ASC 7% B A AL R b i R R
Pt Lk, WMO RIS 2 b1 2 2 W (CCL) Xt 4% 1 63 [ IF
J& A st LI T Y BER - A BEAT RERI A 3h
PEHERE 5 B — s I ) AP AT N, 7 B — B
BERHAFE AL A BN o LI Bk AT B A
DA PR D s BRI 2 — 47 o F ARG WMO 1S
ik 22 5% 22 Y BESR L A6 A sl b 55 18 17 T IR Y 2 4F 50 3
AR PR N UL AN o BB R LASh , BT A A
SRR UGHERAT 2 AF B3 AR R AT LI, Oy B — 1R
FEARPE TR o

A Bkl 55 32 15 91 4R, B 3 LAY 55RO

2006-11-21 W F),2007-04-02 i 2| -tk i o

e 5 N T B A 2 R 1 25 5, BOHE O A RE S
S ffi A5 ) 8 — H 32 BB R G . X A g0
W5 N TR 2Z 18] i 25 5200, /A &b A7 Tk
0N N~ U S I S B BV R = 2 AN 81
Ja W ECHE A 22 5. B A 20 {40 80 AEAR K
FFURAE 4 640 1% [ 3h M i <5 U R 4, i o 45 1
TR A S 5 A T R 58 3Kk A5 1 5 kA 25 B
W 2ES . SEE MMTS M 2 55 (5 - 1% 6 0L
T 22 555 ) BR AR N T V0 A B8 338 303 3 2 00 5, R R IX.
BOFH R B B AR R T 0.4 °C i B R AR R
HAET 0.3 C,HEHRRTET 0.1 C,HE2E
WA T 0.7 €2

PR X0 FR B & A AR AR R A Y R i A
HEAT TORE ™ . e e on st Wh s R, LAY 2%
AR AR A X SR T A BB s R, B O AR
ARAIZE 0.2 C ZE AT, A PH A8 5 X A TR A 2 04 52
ANE R EZRA, FE, AR E 0.1 CLAEAM
F G 1R 25, X BRI R AR Ak A BURR P 25 Sl T
Gl —RKPARFEBBAAAE 0.1 ~0.15 CH 2R, £
SEAEN YRS R @ S R SO T K
Vi) 11 22 S i 22 o BRI 2 s i ), R 2 D R 7 R UL
DU 530 A SO0 Bsf ] b 8 AN ) 25 SO A e 2R 3K
BT ARAEAE T RO TE] LA B O T 00 i i 2



850

Eitd 18 %

%

AR SO B KOS AR OE R B X X ]
b 3 B2 2GR A SIS LT 2 )
225 AT T4, IR i T ZE R 2 S e 2K
OITRE AR STE S SN T 2 8] 7 A 22 S
8 S EAL, 99 BE X T 1 gl O Bk Y )RR BN B
A B

1 BRI ik

1.1 & #
A SCAH F 2001—2005 4F 3% [# 700 4~ H 35 5
N TAFAT 0 5k

M T e A sl 50 T 2 478 3 4F (117 0
TP, 1A DU T I 5 45 76 o0 1E 2XE 5%, 5
2AEFNES 3 AR LA Bl W0 B 1 R 1E 2Cid sR
1 [ S ECHE 7 R 1 2l SR A A 3k U %
5 SE AT S B A TR A S o T DL, X T A AR S
S 2l s U E5 s A Ry 1E 208 SRS 1 AR AT 0
DR AT e 507
1.2 S#itHMEREEAFLE

ST bR A T MR AR I 5N T 2 JE]
225, 00T T F B RE R (R R e A
MR AR AR R M R 10 min S 2 XL
) AN T B 00 s ) X b 225 18 A F- 4
Ho ASSCRTHE " 22187, 3 A T E Wk 25 B 2 W
WA o e SRR 2508 1 7 408 10 22 8 /e el
J +0.2 hPa, i ZHAVFEE R £0.2 C, HXf
BB 25 ARV FE D 2% ,10 min 735 X5 22 (H Ao
VRV N £ 0.2 m/s, b 3600 B 22 (8 22 V5 5 [l
+0.5 C, XFF 10 min 35 KU 19 KU, G5 153

250 - ;
O 4739

—0.8 —0.6 —0.4 —0.2

A1
Fig. 1

il

=3RRI DURIRS NS YR W R DN =
BRIV X ) AR AT OB AR OO R T
AR T 70% o X FREEK, Gt 74 B3R
s IR N TN A9 | o e 22, B N T
{65 A SO e Y 22 (6 5 N TOWIME /9 [ 20 5%, 7t
VRIEE /N T 8%

2

2 LI 55 N T 22 5 0 B

21 5 &

XA, N GE T T AR R AR
AR AP R R A 25 (H

3l L5 T R A — R 25, W 2
EHA BB £0.2 CH & ol EEEPET .,
PO VT PG B et 91 P, BR PG & £ 0.2 CH & ok
W B AR 2 A TR A ) 5 o AR O L
ZEH LB . T 1048 45 1 35 0 L 25 {88 Bt 22, A
LI N T L 9 3k i = 0.2 ~ 0.6 °C

1 AR 2 AR 2 e AR 1 2 B (R I 22
(EACR AR . B 1AW AT 76.5% 19 6 B4R
AMRZEEAE £0. 1 CZ 0], Hb Ay 32% 9 5wl 22 EH 0
0, X BE 4 [ R H 7 5 2l A 3 I it -5 N T
S22 R BN AUE 0.1 CUAW . B i <
I AAF- P B IR 22 (AL 0. 1 CZ A {3 A
JIT b, 5390 9 55. 7% 1 60. 6% 5 X T4 v ik, A
SIS N T Y 22 5 W R TR R AR
PR ARV 3 e v A AR P B R AR AU 22 A
+0.2 °C ZI[a 09 & a5 8 6wl B0 | % 50
92.9% ,76.8% 1 81. 0% , Pl 1t T 18 ~F- 1 (L 3s S e iy
(ELA LI, = 5 ¥R 7 4t IXC 1 Sl WL 55 N 0 ) il
14 22 S AR AE A SO 22 (0 RV RIZ N o

WP d g R O AR P2 B IRl

| el I

0.4

Il Il Il Il J
0 0.2 0.6 0.8 1

ZEMH/C

SRR AR I R AR 2 0 AR R 22 B S A K

Frequency distribution of the difference of annual mean, annual mean maximum

and annual mean minimum temperature



6 11} FoOBEE A SIS N T 22 R 5w 4 At 851

X FAES- SR 220, A 12 A 6 il 22 {46 0 (B
KF0.3C,HPH6ANEHEFESHEMMBLEK
K, HENIMAEFEE R KM R Gl 2, BAR 2 E K
A AR 25 5 BN B S A AN 5 A
TER R . X EEAEAE R G0 26 K A 3hal , A 7T g &
IR 23 A B AR, B AR R A T RS
12 A3l R 6 AN sl & A 1 3l o A 30l R i s
BT BR A 22, AN SR B Bl il 28 2k 7 AR B S
I A A o A 50 2 BT AR R I R S I DA Ak
FREY o

IEL T AT LU Y A1 349 S0 26 18 900 2% 14 Hh ol
FOEA R R (RIS A D A%, 3% Ul X T 4
T, F S5O T ) 25 A A R A . AR
- 343t e AR R A 1 347 B AR TR 2 (R R 1 D B
BIOr T 5 X, 0 R AR 8 S RO, 2208 R 7L (E
MG 2 F2E R IEER G, w2 50A 3h
ORI 71 5 e R R e I AR R N O
2.2 [&KE

XFFREKE, G T A E R A A s
Bof K 55 N TS0 I I A 14 2 A o N T 0 e K o
M 433, IE X0 T B 401 25 U XHE , B 5 15
A G Sl A AT UL 0 ] E 431 22 1 F A 4E

SIRTEE R FY, 2 E T W XK E iR 2N
T 8% , FHE S AT AL T AR UYL X, A 3 A
Hiu DX 7K B 43 1R 25 M 8% , 32 BE 43 AT AE B 4R
L e JE ML DX, 3K R o3 A BT T R K A iR 25 A TR
Hi XN T B X R . 625 A AT il SR A
with 447 B EFFEK A R 2N T 8% , i
S T1.5% ;174 DG 3 H MR 2E7E 8% ~40%
ZIa, & 27.8% , i A5 27 NSV E AR ZE KT
20% .,

TE 27 NMEEB¥H iR 22 KT 20% 1 5 3,
HAT 3 A G Ui R K KT 1000 mm, K4 24 5
i AERE K R /N T 1000 mm , H it 10 A4S 3 4F 98 7K
7E 500 ~ 1000 mm 2 [i] ,8 43 7€ 100 ~ 500 mm =
[E],6 4~ ¥ /NTF 100 mm , W15 B K & i/ A 3
I 55 N TR 2t L A /0, (H 2018 25 1T g
PR . XSG 0 X FREK A A 6y,
HLGE T S 118 6 7K ek 25 (B 2 T BB 5 e ] f8

T3 A, A Bl 7E TG R K B A RO B4 A B,
HfE I 22 2003 4F 12 A FEK A 73152 25 R 350% , 3%
iz 15 Hashui W s 11,2 mm B REKE,
MiZ B IR A RIS

RSPV /B R =R S NI PINREY PO a2y
K MR F 35 N TS A7 000 ) A B ge it e A
S VAT 283 T 1) O AR B K 2D 1 e X R 2R
BEML IR 25 LA R o 32 T 1 2J) A s ) 380 =) T o
HWAEAE TR S 052 m , HUEA 1 ol g iR, i
H A BEKEEW BB F—2it B Ry,
1 H 3k IE R AL 5B 1T )5, T AU A GORNE
FRPABIEAT T ™K 0 JoT 455501, I bR T RS 4 B BL
TR 25, B ACEE 5T LL VA7 00 I () A5 AR KR L AR
WK 0 TT 4018 25 7E 5% UL 9 & 3l 7 5 ok B i
80% , A I 4% (1 35l AR K 5 H 4y R 22 7E 10% LA
t.
23 § &

SR F 2518 1Y 43 A 5 TR MR A SRR AR —
., REX L ZEMEAE —0.2 ~0.2 hPa Z[H] iy X 3 32
B0 AT AE TR AR T U AR o AKX 5 % b 22 A A
0.2 ~0.6 hPa 2 [i] {14 X 35k 3= B 53 A3 78 164K = JE It 755
4 VG 38 1l DX 5 XF L 22 fH /N T - 0.2 hPa (i 245 &5
S, 53 A 7 TR R R Ml X5 % LG 25 fH K 106 hPaf)
Ho XA AR B, BB AT X, TR, A
SOV SR RS B 0T BB A2 B W TR RS R . U
P FEAR, Al AR H N T 080 s 5, {E i 55 AN
B, BT IR R R A M XA A AR S, B S
IR A AN IO VA W SRR S BN % AR S e
R R 1R T it — 0.
2.4 HAIEE

S A — 2 Hb XAR SF YR xR 25 (E AE
-0.2% ~2% Z 8] . MIXHREE B S0 -5 N T
25 57N X8R 3 0 A AE 3R RV DL AR T8 Y
DX, A B0 e R AL 2% 1 )8 T A B A, E
B AR VL R R W G s A 0 I i IS A 2%
R XA o 4 TG — 2 i 1K, YT R R AR X R I
X 8 e SR LA b i XA G e W

Pl 2 Sy AR I R 22 {40 % 43 A 1], DAL v el L
B R ORTE S R O (A 8 die B, AH X I 25 (A
h 2% W6 i e 2, 25 H W 1) DE A X A, 7KL
DN aB AN =D 1 | o Y R e [ O = B U R 6
XoF P B i AR T N TR

N T e SR AE - 10 °C LA E I, JH T ig sk
T R U000 3 B, Y AR PR IR E] - 10 C LR, e H
BRI EEFRIM . 75 B 3 R, 248 I8 8
P2 T B A g O 0 X 8 U 0 i S N T
2= AR K AR Oy M X R [ Sl 0 I AR



852

18 &

200~

&
2100
an

50

-6 —

FEAE w5 S R R, O AR R R B 2 3T 100%
i, A R B Y L T SRR AR L M X AR
A6, N I A 20 6 A BE 2%, T 6 R
LI ) AF X R L Sl 0 = . A R L, H
Byl A RE 2 L 3% 25 K, O LA ) A o
2.5 MFRERE

B> 500 48 0 A1, b 3% 38 B A 7 Y 6 L 25 A7 B
WAL 2 S A A — 2 DX A 00 2 IR R
HANT UM ZELE -0.5 ~0.5 C 2], F 251 1F
F AR X = A M DX A O B X, ORI, A 3h
ORI s N 00 D00 4t 3 3 2 i v ™ 7 AR A R
SEAYILHR, B 3080 M 3R B b N 0 A S 1
ST,

T I S0 0 e R RE O O 2 S Bif 45
St DR O A 2 RN i AN ] 2 4 7 Ml T
PRV it SR L B 2 1 T MR N TR B 4 R (b
T/ G WL BT ) W > B R N TR B K
RS e N 42 N T W YA B | = S LN
2 AT A, BT AN UL () b 2% I R S
Pr bt RS miRE, X T AL, i T8 HME
b T IR P A B A WS AT 4 D UL, BT LA
F 30 00 0 ) b R T R R S LB 3 A O8I0
ZEAFAE 2SS R T A SR, A 2 UL b 3= I8
B N T X ) T 57 U e o 20 R g, b TR RS A B
(B, B S5 N T 2= 5ok oK . X T4
A7 BRI Y 6 ol b 32 IR R B[R] R A, Qi AR R T
1E, B S5 N T A E 2 8] 2 AEAE AR — M

T 5 B A 2= RV B0 i e Y R B, S8
T HERIE T 5—9 A VXt 28, AR L
st I 2 R B AR S L 25 (/N T -3 °C A X 38
By, WA [ sh U b 2 5% B 8 W m T
N, 4 A 20000 e A TS0 i /) 2k

0 I I I I I I ] Y — H I I
4 -2 0

Z(H/%

P2 R I 22 (B A 3 A

Fig.2 Frequency distribution of the difference for relative humidity
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Differences Between Automatic and Manual Observation

Wang Ying Liu Xiaoning Ju Xiaohui

( National Meteorological Information Center, Beijing 100081 )
Abstract

Manual observation is being replaced by automatic observation in China gradually. Till 2006, there are alto-
gether 1904 automatic weather stations ( AWS) in the country. Great changes have taken place in the observational
rules and methods of AWS comparing with manual observations. Inhomogeneity of observational time series may be
caused by many reasons and the change of observational instrument is an important one. The records of AWS and
manual parallel observation in a certain period of time may be used in analyzing the observational differences be-
tween AWS and manual.

Based on the data of automatic and manual parallel observations in 700 stations during 2001—2005, the differ-
ences of temperature, precipitation, pressure, relative humidity, wind speed, wind direction and ground surface
temperature are calculated and the characteristic differences between automatic and manual observation in different
areas are analyzed. Results show that certain differences exist in all the meteorological elements between automatic
and manual observation, but in most areas the differences in temperature, precipitation, pressure, relative humidi-
ty, wind velocity and direction and ground surface temperature fall in the accepted error rang of AWS. In most sta-
tions in China the difference is of +0.1 °C in the annual mean temperature. To be exact, the difference of annual
mean maximum and minimum temperature is a little larger than annual mean temperature. More significant system
error appears in the automatic observation of a few stations, and when the automatic observational data of tempera-
ture are used the instrument systematic error should be corrected. The difference of all elements between automatic
and manual observation has different distribution features in China, and the same element may vary greatly in differ-
ent climatic situations. In dry areas or in the seasons with little precipitation, there is a great differences between
auto and manual precipitation observation. The areas with difference of 0.2—0.6 hPa in pressure are mainly dis-
tributed in the western areas with high sea level elevation. In the wet areas in the south of the Yangtze River, Tibet-
an Plateau, northeastern area and mountain stations of the northeast, big difference appears in the auto and manual
observation of relative humidity. In the north during snowing period there is a significant difference between auto
and manual observation of ground surface temperature. The use of automatic stations exerts certain influence on the
continuity of annual mean temperature, so it is necessary to test whether the significant difference exists in the auto
and manual observation time series if manual and auto observation data are used. Homogeneity correction is needed
if the significant difference appears.

The difference between auto and manual observation is unavoidable. Any instrument change in history will
bring the data difference, especially the change from manual observation to automatic observation with quite differ-
ent observational instrument and method. The time series of automatic observation are short in China and the re-
placement by automatic observation just starts, so with longer observational time series and more automatic stations
further analysis is needed to know the causes for the difference between automatic and manual observation as well as

correcting methods.
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