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Abstract Based on the monthly mean surface dataset from 315 weather stations during 1963—2012, the spatial
distribution characteristics of specific humidity (SH) and relative humidity (RH) over East China are analyzed. The results
are as follows: 1) In winter months, the mean values of SH (0.4—7 g kg") show zonal spatial distribution decreasing with

latitude, while the mean values of RH (41%—82%) present the feature of a lower value in the central than in the northern
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and southern sides of the region. The relative variability of SH and RH are also discussed, revealing higher values of
relative variability in areas with a lower value of SH and RH during the winter months. 2) In summer months, the values
of SH (7-20 g kg ') are generally higher than in winter months, but the RH values (44% —89%) have little changes. Both
SH and RH decrease from the southeast coast to northwest inland over East China. The spatial distribution of relative
variability in summer months shows the lower mean values of surface humidity denoting lower mean values of SH or RH
denoting higher values of SH or RH relative variability. 3) The spatial distribution of surface humidity in winter is deeply
affected by the geographical location over East China. Specifically, surface humidity in winter is mainly dependent on
latitude, but longitude also plays a role. However, surface humidity is not sensitive to elevation. Moreover, the distribution
characteristics of SH are more dependent on the geography than RH in winter. 4) In contrast, the influence of
geographical factors on the surface humidity distribution is more obvious in summer than in winter. In summer, surface
humidity is also largely dependent on latitude, but the influence of elevation on SH and longitude on RH becomes more
significant in summer than in winter. The geographical characteristics of the SH distribution are also stronger than for RH

in summer.
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Table 1 Longitudes, latitudes, and elevations in three subdivisions
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Fig. 2 Climatological distributions of (a) specific humidity (SH, units: g kg™, thick solid line denotes 3 g kg™ isoline) and (b) relative humidity (RH, %, thick

solid line denotes 70% isoline) in winter over East China during 1963—2012 (shadings are elevations, same as the follows)
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Fig. 3 As in Fig. 2, but for the climatological distribution of (a) SH (thick line denotes 11 g kg isoline) and (b) RH (thick line denotes 65% isoline) in

summer



S

594 Climatic and Environmental Research

A 20 %

Vol. 20

3a), HEUEW R & T4 SH M (K 2. &
Z5 SH SR BRI “IURRg =7 I8 M A REE: 28
W—fE £ 0 (TTTIX ) 2 SH X (>17 gkg ),
FILH FH R BB Ik £ 1) o0 AT s AE 2RIk £k
Jet CTIXAITIX) E7 SH % KB 2 Rb—
G A 1, ANHETAEVS 16 A A e, 6P 11 g kg
(RIS 2 KRB T M LE T, 11X 4 SH RAE
(<1l gkgH X, MR ALHEX (SHLE 11~17
gkg ' Z D,

ARIHLIX E F= 2 A1) RHAEA T 44% ~89%
(Kl 3b), Z%AEME = T 42 RH {H (8] 2b), HAE
HEEAE E R ARIE—VERIE ], AR BT 5k
DA Bl s el o G T PR St s D AR SR B v SR P R
FARME (<65%) X, (HTE RN HIIX Ky X i
(=T75%), 025 PR T X 32 3 v P DA e
ZE XA, I RH=80% (R {EX

ZREJITIR, 2R X B 2R X Hb T ) B
BT HABM i AT R X, RECEILH AR
P T ) PG AL P Bt e R 0 AR o T I ) 43
A 5 B [ 5 7R K1 23 18] 3 A1 EL AL CHY AR Bk
&, 20100, 5EFROKTHNERE KHSE,
2005) FEAXFR .

3.2 TERIZE D HEHE

HE—20 o3 M M e B AR AR B, TH AR R
B S M TR B2 (AR % Rt 22 PPI8MED, AR 3R AT
B N TRHX, 2 B AR R AR A i B AH R A
(/N
32,1 AFW@RETEGTIES>H

P 4 43 5 T3 50 a v [ 2R A 2 i T e R
AR A . Bl 4a 1 4ZE SH AR AT 0.08~
0.18 i), Hrh SH AR 0.11 AL 5 2 41
PR 3 g kg ' IO LR BEAR B, KB T
ZRIe—UETM R T . FEZRIe—ENZE BAdL SH AL e
>0.11, DR 1) Py Bl 3 s 80—k e L
SH AF AT EALE 0.08~0.10 2 [a), 25040 A
ZERAK BARMIT, AZF SH BRI /34 A
m/NER, HHZEPEEA M A (B 2a) )%,
R SH 4 a5 e (%) A X FLAR SRAR X A (o

X2 RH 8% AT 0.04~0.13 2] (& 4b),
ZEUe—UEIT 2R T RH AR 3604 0.06 1552k 5 247
P34 RH 70% 5 (H 264 & (K 2b) FEANS Y . RH
AFRARAEX (<0.06) A7 T-Ze i —fET £k ARG (W1
DX AZR AT AR b B K D 2 DX, 43 5ol o) 1

RH &M (B 2b); RH AR & E 0
(>0.13) REU T HA I 2k BT I RAT ik, H
RH AZZ Gl OB 2 AP B PO i e o 2
IME, 478 RH AR5 H 2P K 2 W) 70 A
B S ) oA R AR, RH ASR I “rgdt
fi% il a2 A
322 EAEFWEBEREHZE A

SIT AR X B 2 M T (AR, 1S 43 )
5 T T AR S M X B b P AR R ) A (R A e B
7 SH A% AT 0.02~0.08 2] (& 5a), 4R
W AL R RY, o SH ARZh 0.055 (155
HARAGZEEMEL 11 g kg ' HSHLE (&
3b) AHXER, KE T ES L v, SH AR N
0.04 A2k ) 5 23 — il 4 —30. 1 X4 SH
AR X, XA SH ASRARAEIX . fEZR 04—
WL LA, SH AR SR 2 1) 28 ) M 20 A7 oK 1
W, ARFHL X AT E S SH BRI 28
SIS 3 A KA A RS YOG R: B2 SH
HBAG (R X, LA B2 BBk (7D

7% RH AR5 [ S 26 S D0 bh 2R B U I 1 7
JE P Bl A EEAE (] Sb), L2 4E M
S0 P AR R I I G A Rk (B 3B, dLrp
K7 RH BHRN 0.06 MEHLIEALEZE RH A
70% HIAEHZARRT L, KRB T e v, 1
X b RH ZZFEEX (0.05~0.10), IIX % RH 4%
FRARAH X (0.03~0.05), LA Ea#ralgn, 22 RH
R G ZEEAR A6 LA R, RH & (KD
EIX LA B2 B/ CRD

H}

4 HIBEZFXMENRE

A

18] 9> % BY

H ] 2 i X T A 2 ) A SR A
FEAL ARG > (BEA AT, TR b [0 P )
23 [A) ZE AN S AR XI5 (Wang and Gaffen,
2001), i1 M R AR AL AT O i FA T N 3R
COBREAR S AR U A8 7225 ) 3 AT AT B2
i SRR e FE AR A T A4, DA b i 5 32
BUILERE L 25 AR SR o L S P A 3R AR 58 . LR
A 2 Je e VE [V 79 39l 3 37 & R 2 iR e 5 4
B BRI e B AR R R, T LR A%
TR AR B RN, g B - B A 500
NI 21 R S PR AT T A



53 JANRERGAE v I 2R 3505 X 4% 5 2 b T 2 (R 20 AR AR R X B 2 AT
No. 5 ZHOU Shunwu et al. Comparison between the Spatial Distribution of Surface Humidity in Winter and Summer ... 595

m m

2623 2623
1500 1500
1000 1000
500 500
300 300
100 100
0 0

20°N+ 20°N+

0 500km
[

0 500km
[

110°E  120°E  130°E  140°E 110°E  120°E  130°E  140°E

K4 1963~2012 sELFh EZR X (a) SH CHISZEE AR RN 0.11 (UAEEL) A1 (b) RH CHISZZERAER Ny 0.06 (L) 2R
Fig. 4 Relative variability distribution of (a) SH (thick line denotes the SH variability 0.11 isoline) and (b) RH (thick line denotes the RH variability 0.06

isoline) in winter over East China during 1963-2012
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Table 2 Standard linear regressions between surface

humidity and longitude, latitude, and elevation in winter
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Table 3
humidity and latitude, longitude, and elevation in summer

X OFf %R a4 WREE i %
AEn) (a) o () F{ ok

Standard linear regressions between surface

SH %#B (n=315) 0.075™" —0.846"" —0.364"" 3836.401 97.3%
I (n=55) 0.633"™ —1319"" —0.775™" 100.156 84.6%
I (n=139)  0.153"™ —0.959"" —0.452™" 926.263 95.3%
I (n=121)  0.030 —0.618"™" —0.671"" 345536 89.6%
RH #if (n=315) 0.743"" —0981"" —0.056  213.466 67.0%

[ (n=55) 1463 —0.671""  0330"  24.254 56.4%
I (n=139) 13717 —1.319™  0.049 73.222 61.1%
I (n=121) 0.39™ —045™ 037" 17.121 28.7%
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