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(b ) in summer from 1996 to 2005

; (d) in winter from 1996 to 2005

3 FRE BN A K AR X AR A5 M) A 47
(NG

Ree K B K H 0 () B Y- 22 SN A S PR T
K B (BRI 0N ) 3 LR Bk 7K K B R AB G =S
()G e A I T A A B 280
] BEIE LA K S A b 22 5 g 7

FHET 10 a(1996 ~2005) 5 1976 ~ 1985 445
(] B 2 225 AR T R B BB K A X A A 52
Wi R AEARPR A DL o Rl =S [P A2 1 0 °C
5 QIR UL IR X P i RIEE O,
i LR AP 2 DR E O (] 3a) A D I 38
5095 ARGV Z A R0 2 R,
XA K 2 ] B A2 AL (18] 3b) TR I i AL R
ALY 2 ASRAELME X, BA M RHIE o AR L, P R
2o FARB Lol 5 V0 2l SR B ROT 1) L2



23

E AR A5 - TR P 4 R R S X S A K

171

il 22 ] [ RE A A B 1 Y B A X, X Iy A 4 22
BRI () IR B34 . Bk FBCRAR o A B2 7R L
b VR 2 (ARG R 26T R A X)) DR e 2D
et > ALR R Z (8 3e) .

KBRS EEEAR L 0 CL AR QIBAR,
I 2 R[] 1) S W [X 78 75 B0 1 , W 00 A 4 X e
W/ B ¥ DXATSLE AL SR B 3, AH R TR B P R el
KA XL EY K, EAMBOE B KL K
T Ay XS, (H R AR AN K, K AR R S — 2
FPG 22 3y 2Z [A) A6 B2 K (&1 3d) o ¥ XAL IR .
W TH A I R 188 R, D T A K R I e K, 2
PN B AL SR 247 Ry 1 e 7K 3 R X, B OK
1S ) BE OV 22 SRR B VG AL 2> R EE 2 A

35.0° N+
34.8° N+
34.6° N+
34.4° N+
34.2° Ny
34.0° N
33.8° Ny

Fim (B 3e) o m BEAS o — A Bk H B i 24>
O, (EAG T A S 70 3 X, 74 AR Y L 2%
A AR R BB RS P K
I id 3 2, RIp A AK 2 (1 31) .

BT eV & SR S T B 22 0 °C
AL QI ARV 2 5350 A5 Ve R B0R IX
Mz DX (I 0 ) &m0 T2 PUANS IX (W ) &
Tl TATE RN X (R 0) &5 T2, 7Y
LHRUZ A& IR AEATAER R & =ZAE Q
FEZR PG R HL (V& IX) B K S5 1, T I
Jeu b 5 B K e Rk H E0 Ak SR 43 A7 AL
N HFERAD W Z AT DRZ B2 AT
BT AL DX I Ry 22 57

J 34.2°N-

107.8°E 108.2°E 108.6°E 109.0°E 109.4°E 109.8°E 10

35.0°N{ (b)
34.8° N
34.6° N 3
34.4°N- T
34.2° N1 / i
34.0° N S
-
33.8°N ,
M
107.8°E 108.2°E 108.6°E 109.0°E 109.4°E 109.8°E
SN
350°N] (¢) S (g
34.8° N e B
o REe S S
©° N k\{g | / ’t\ \
34.6°N fﬁig/\ﬂﬂ[ﬂ Ayéﬁ[}&b%‘pﬁv)/ <
34.4° N+ Ik %ﬁj@?ﬁeﬁ/
aﬁijuqa} W ol
34.2° N S f"b’,’f KRR
o N I . \g'*'\\ ra
340°N S 6;\ S /\;)
B \w\/\
33.80 N{! LA =

< S

107.8°E 108.2°F 108.6°F 109.0°E 109.4° E 109.8° F

[l 3

35.0°N
34.8° N |
34.6° N
34.4° N+

34.0°N
33.8°N+

35.0° N+
34.8°N+
34.6° N+
34.4° N+
34.2° N+
34.0° N
33.8°N.

350N (g
34.8° N P
-
34.6° N+ M e
(o SPLAt
34.4°N e Vi)
< BHIP%
34.2°N| 7t
/ JHE
34.0°N -
33.8° Ny
N ~ o~

107.8°E 1082°F 108.6°E 109.0°E 109.4°E 109.8° E
1996 ~ 2005 4£5j 1976 ~ 1985 4E R [&/K 5 ek B £ss A 22

(a.b.c HEZ [AfFO0.1°C.0.5d.5 mm;d.e.f HE&Z H[FEO0.1°C.0.5d.0.5 mm)

Fig.3 The spatial difference of temperature, precipitation and precipitation days

anomalies from 1996 to 2005 and from 1976 to 1985 (a, b and ¢ are in summer and interval are

0.1°C,0.5dand5 mm; d, e and f are in winter and interval are 0.1 °C, 0.5 d and 0.5 mm)

Journal of Arid Meteorology, 2011,29(2) :168 —173

171



172 I 2

X % 29 %

4 FEHITE T B BN X K R
B A

DA By BT 2R - 7 22 I8 00N M 52 FL R i 1) [
P VI d e T N = W A Al = S e SR X N i
A AR R A AR, R — = 2tk TR
LT MRS A B R R AT 47 BRI RE S
R SR A7 B AR R 2 AER 2
4.1 BEMESHERERMR

BUE SR PG 2 3k T 05 255007 6 X 3 e R K A AR 43 A
AW 5 50 TS A 250 R 3 ot e L
BUERE IR S AT 7

51 AR IE LI A HAE 0 CLL Q
TERIZR V8 2 M8 ol (V8 X)) /K S 16 T, 3 02
T3 2 A4 1 6 B B ) YR R X R B
2 AR T v AR B DX v, R 2 AL I DX R 2
VX G BELSREK . T LA ERTE Q B AR 05 il
UL (W IX) KRG, AR SRS A 1 56 1
ANFRIE TR BRI B S ) R X

PINARFA S HERIFTEAG Y« PR S0 kg
PRI A5 X7 ()4 BAE 2 5 B K AR A i S A
W ARBRBTE S AT XU 1], AB0E KK O Ta] RAEAE %
J7 ) B s, S T RRAE B B X AL A A 2K

D 2 . " "
O == e = O M AR ATES 2 A

B AR TBE Ao ELE AZ T K R A B A K K
RN L o T AR RO ST O X T Y

%@ﬁﬁ%&ﬁﬁ&%iﬂﬁy%>mm¥ﬁﬁ

i e P2 i/ , 28 B V2 A I i o R D3 , =
A U B e B s, , AR S B T AR 1052 T
B BRI N U, MRS~ K7 1], BN
NS5} g P G s Ry R VP U B | B R N T
R FREATIRALIA, T T r K, 1 FAR SCRT
FEX AL T A , SZHIE R0, 7EA 5 I8
SHEFIRIE O T, AT I AR AL, 4 2= AR vl
ATRERE AR R, AEPG U , Xof A% DX XU 2 AR e 1285

LA e T 35— A (PG ) o 7EELTR BT O
ARACIR, B H OV B TR, 72205 07 ) ( ARt
) LI S IR 0 R LIS 2, R B TR
R G T HE 3, T ELRR T R
MOV 0 1 U35 20, D 15 28 K o
S BRI T A P T B O
LM ARG A FSCR >, T B (PR 7
WL, MR . 4 7 ol 70 IR T, 50 G 31—
SERLRE | KT T 7 LR K % K A4S 1L
SRR N PR . WA R
FY5 2 AVFRAE B L 2 o 85 20 B A 3 et
SR FRH R 1 HE A
4.2 BEEZMEENR

5 el 2 — B h 2 MU 53 A A 3
B2 5. 47 BARTTRISE , 4b F 135 (PEH0) AL
SRR IS EL 2, ELAD 44 I, PRI E X He
0 R W A S PR KT R AL B KL 0
ST R, AL R K R 2 (1 3e) , U
SR L KRR B BB B T AL
SR . BN, SR A 5 2 A S 7
T K I A B 5 A — BSOS IR 13
Tl 15 4 1 ELJR ph P B AL T h A, L
R RS PR EE , 1R T HOTE BOFE T, S BCE DT o
IR TR, B3 A7 1 R - AL A AL S
RS TR ) IR, 200
LB OB W , 0 B (75 AR AT IR b R Ul g
AL A fEE T WK RO 56 2 4
iES F0F CRAL) 0, F Ul R 2, 25 1R A X
BOH— B AL, 4 % RS ALE Rl
B 2 (LS B i (1 3b o) L SRR
AR JE 2B o R, b R I B 10 S
B0, BT X BT K T M B 2
)43 5 2 B

52 A 2R WK B S K F B (g R
BICFE T, BUHETE S — TR MK 5HoK
H R B C R, BRI 1,

x1 ZEAFEFLEKESHEKBHELRR

Tab.1 The relationship between precipitation and precipitation days in summer and winter in different position

BEEAEM QR QRN WEROBRK SRR
(k) (R (i) (%) (k%)

HE /1 %/% 2/ 2/ %/%

%% /> %/% %/% /% %/%

172 Journal of Arid Meteorology, 2011,29(2) :168 —173



23

E AR A5 - TR P 4 R R S X S A K 173

A RLE A& R FR oKk K HBOE A X
BERARFEA o —8 X F BT H 5 X g
TR SR LR R A A A K — AR D T
R R R T e LR PERE K O 32, i3 R K
HAARRNK . HFBERME QAR 2 MK E
S EREK HBCEA B . GETT I 20 a 2, 2R
PUANAFE -2 i K H i) 2 9.6 d(10.2 d, X
AR AR S 0N A A 1 B e (PR ) s BRI B
Thiz s , A H T 585 R R U AE , TS FEK H
BT iy (M) o

TESR X AN R 7K 42 TR 7K H B A B, B
S ), X AT REANIR T AR IR T iy & AT
SRR IE (22 53 5 QMU FE RV A VIR R
ATt — LTI

54 it

(1) fh T3y AU Y K i, & ' A28 8 T LA
U220 OB LR AR P 2 X5 il XY
IR LRI R o By 5 5 2 MRV T A Tl T
%,

(2) LA E BIE = E 22 0 CLH L Q
B AEHIRPE 2 73 54 ¥ o sl X, R X (1 A
) A3 T B, TEN DX (Ve vty ) B T4, AR INve
X (o) & TR, &=ZF, R E 6
URFIESE 76 Q2R VU RV rhol (2 IX) Bk 4
PN, FERE A BTk 5 BRI AT 5 2 R -
HBRAD W2 X FMDAKRZ . 2 DFAARMT
TEA 3 DX I Jr M 22 5

(3) 55 1 Ak A9 T AL il 2 A Sl 1) * 3 5
DX 5 55 2 AR JCAIL A 2y 8 O 200 A 24 1
PERFRIE K7 (R A LA T, B 2K AR AN [7] 240 ) 25 ]
A 255 2 T A BUBAT AL 5 RS 1 5 PR Ml T 1
SEAT AT 18] AN TR 2 S B K 2 18] 3 A S 1 2 2

() 1E QIR 2 Ml IX (i3 AL2R ) K
DX B, H B 2000, R K (K SR BE ) 1Y

R /K 3 20 1) DI, A S VRS 20 A0 B4R i 22 7
DESFIPSERS

B2k
(1] 2o, MR, VIue 22, 4. BT 50 a Ui 78 1 #a #4 Fs 28
fELT]. F554,2010,28(2) :160 - 166.
[2] E4R. 2R BEA R0 SR S [T ], RS,
1993 ,4(2) :226 —236.
[3] ARt , TRk AL a0 X AR i AR AR PR AR AL A A B v [T ]
HERYIFE2A 4R ,2005,48 (1) 139 —45.
(4] S E. Sl PR 8 BOw i 2 AT i LI ] R E R, 1986,44(2)
251 -255.
[S] yFtigde 22 3R O i) 2 BT [T ] IR R G B4 4,
1991(Z1) : 31 -37.
[6] Z=EPE, XIS ARE RS TSR] MR,
1992,3(4) .431 -436.
(7] B 2AG AT A KIT = 0 2R Rl X 308 BR7S 1 AR ELAE T
RIgiAesZm [J]. w4 ,1998,17(3) :280 - 289.
[8] Li Weiliang, Liu Hongli, Zhouxiuji. Analysis of influence of Taihu
lake and urban heat island on local circulation in Yangze Delta[ J].
Science in China( series D) ,2003,46(4) ;405 —415.
[9] Daniel R. Suppression of rain and snow by urban and industrial air
pollution[ J]. Science, 2000,287(10) :1793 - 1796.
[10] 3¢, 3638, #5022, 3T 50 a R LT IR AR k[ )]
TES4,2009,27(4) :350 -353.

(117 B0, b il T A FA S8 AR XUBE 32 M 1 R DR 28 TR 1 40 25 2017
(] ARG R 2724 ( B ARFRA AR L1987 (4) .81 - 87.

[12] B AEEE, Jr8E, 55 22N S8 RO AR AE K HE R i [
FHFFELT]. K4 RHE ,2005,33(6) :492 - 500.

[13] Akt , &7 SCE. LRI A 200 3o & B ZE I K )58 Wi WF 2
[J]. KEHBI=£,2007,31(2) .1 - 10.

[14] JAGERE, BELLSE, BB, 55 ST A X g T DX Jak e /K 1 52
Wi [ )] A TIRL A BEBE A ,2003,20(4) 44 - 46.

[15] 2wk, b i, o atTh B 4 By Rl SO S R B 35 50 &R
WoElT]. 554 ,2008,26(1) .23 -27.

[16] HERSC, BT, MR IH. P44 7 AL B 5 T R0 () M 5
[J]. B AR S 24,2006,17 (4) :438 —443.

(170 X02ksh. 3830 4 8 o B2 (0 SRR O ik [T ] M PR 5%, 1987 ,6
(3):50 -56.

(18] F RS, Phaks , b ARAS 55, VG228t X AU A AR AR BR AL fb B H:
IR R [T ] S S IR TS, 2009, 14 (4) 434
—-444.

(T#% 181 )

Journal of Arid Meteorology, 2011,29(2) :168 —173 173



F2 XTI - A 7R 3 X — YA 3 25 A R B0 AT 181

and stratus[ J]. ] Atmos Sci,1963,20(5) :425 —437. BRI T ] A3 T2 2 4l ( B ARBL 24 AR ,2005,6(4)
[22] BEFF, F 205 YU, 25 BRIT = A0 P X — W4 5 25 O S (. 404 -408.

BT T]. 5 FH#,2004,24(1) ;1 -8, (247 {afife, 44, XU, 2. Jbnt b IX — YRR 5 55 RO B AR [ ) ]
(23] frartt, EUbI5, F5kah, 4. UL bR Jif b X — U 5 25 i 4 SRS ABERFFT ,2009,14(4) :391 -398.

Simulation Analysis of a Radiation Fog Occurred in the East of China

LIU Hanwei' , PAN Xiaobin', ZANG Zengliang' , HE Hongrang', FAN Hongjun’

(1. College of Meteorology, PLA University of Science and Technology, Nanjing 211101, China;
2. Institute of Science, PLA University of Science and Technology, Nanjing 211101, China)

Abstract : The non — hydrostatic mesoscale model WRF3.2 was utilized to simulate a radiation fog occurred in the east of China on No-
vember 17, 2010. The results show that this fog was a typical radiation fog, and the stable circulation position, plenitudinous vapor and
temperature drop caused by radiation were the main reasons of this dense fog. WRF model had a good ability to simulate this fog event,
the time of the fog formation and dissipation, the intensity of the fog and fog area, especially the center of the fog simulated by the mod-
el were close to the fact. The cumulus parameter sheme was sensitive to simulation of the fog, the fleet convection Kain — Fritsch cumu-
lus parameter scheme has the best simulating effect.

Key words: radiation fog; the non — hydrostatic mesoscale model WRF3.2; numerical simulation
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Impact of Basin Terrain Urban Heat Island Effect
on Precipitation in Surrounding Region of Xi’ an

WANG Jianpeng', SUN Jisong”, WANG Shigong’, ZHANG Hong', XUE Rong', HUI Ying'

(1. Xi” an Meteorological Bureau of Shaanxi Province, Xi’ an 710016, China; 2. Beijing Meteorological Bureau
Beijing 100089, China; 3. College of Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract: Based on observation data including mean temerature, precipitation and rainfall days in summer and winter, wind direction
information at each station obtained from Xi’ an and its surrounding meteorological stations during 1966 —2005, as well as hourly pre-
cipitation at Xi’ an station, the inter — decadal variation of the urban heat island effect and its influence on regional precipitation were
analyzed by using statistical comparison method, in addition, a brief analysis and discussion on the causes of the effect was made in
this paper. The results are as follows : (1) Heat island is obviously formed in Xi’ an in summer and winter because of city expansion,
the temperature gradient between the center of Xi’ an and its surrounding regions is increasing, and both the intensity and influence
sphere of urban heat island effect are larger in winter than those in summer; (2) The spatial temperature anomaly difference (0 °C line
) in both summer and winter appears to be an () pattern and there is a cold zone or cold center at its east and west sides. The warm
center in winter is stronger than that in summer, and western cold center is stronger in summer, but eastern cold center is stronger in
winter. And the first distribution characteristic of precipitation in both summer and winter is that the precipitation in cold centers at
eastern, western and southern sides of the () pattern increases and that at the northern side decreases. The second characteristic is that
the amount of precipitation is larger in southwest and smaller in northeast in summer, and larger in eastern region and smaller in west-
ern region in winter. Besides, there are local differences in some stations in both summer and winter; (3) The seasonal distribution
difference of precipitation is caused by prevailing wind change in winter and summer, and the complex spatial distribution of the precip-
itation is caused by different prevailing wind direction because of topography.

Key words: basin; topography ;urban heat island effect; precipitation
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