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Numerical Simulation of the Climate Effect on Town in Oasis
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Abstract Using the mesoscale numerical model MM5, the influence of the town and its increase to the oasis mi-
croclimate were studied. The simulated results showed that for the triangular oasis whose side length was about 50
km, the impact of the real town about 5 kmX4 km which is far from the center of the oasis to the oasis microclimate
was insignificant. When the town located at the center of the oasis, its influence to the oasis microclimate would be
a little great. The town far from the center of oasis benefited the good development of the oasis. When the town was
bigger, its influence became obvious, the convergence on the town would weaken the intensity of the divergent oasis
breeze, which would benefit the invasion of the warm and dry air on desert on low levels into oasis. The updraft on
the town would bring the vapor on low levels to high levels, and the loss of vapor would increase. The existence of
the town made the boundary layer of oasis become deeper, which was unfavorable for the persistence of vapor at

lower levels. All these prevented the sound development of the oasis. For the increase of the same area of the town,
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the breakage of the aggrandizement of the town along the cross wind was larger than that along the tail wind.
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Fig. 1 Simulated temperature on 850 hPa at 1300 LST on 5 Jul 2004 (a) Exp-rc; (b) Exp-lc; (¢) Exp-3j; (d) Exp-3i; (e) Exp-5j;

(f) Exp-5i. Units: K. The thick and black line is the configuration of the Jinta oasis, and the rectangle is the configuration of the town



S 5 ¥ & O OR 14 %
108 Climatic and Environmental Research Vol. 14

T

/A

r 3
40.3°N {23 7 40.3°N {2 71 40.3°N {3

111111000 0mmn
Vrrrrrrraas

\ e N LI
40.1°N e N 401N ] 40.1°N

NNNNNNNNN
NNNNNNNNN

Y .

IR R RN R RN IRERRY
VNviweressy, (N 1 LN
IREXRECLLTIN \ RN
RGN Bonsd AW
L OAMAEEIEY EIVER SN
e ¢ERANNNN %

el MV

MY V)

\ " 9
39,90 1@ "L 7RG ENIINRY 50 on 30.0on 1 © "Rt
98.6°E  98.8°E  99.0°E  99.2°F 99.2°F 98.6°F

\NAiwrerssy,
Vilideessy,

2 LAY 2004 4E 7 A 5 H 13 B} 850 hPa Jidg: (a) Expre; (b) Exp-3j; (¢) Exp-3i
Fig. 2 Simulated streamline on 850 hPa at 1300 LST: (a) Exp-rc; (b) Exp-3j; (¢) Exp-3i

y ) mu,no«
403°N 1, /g frty oone 40.3°N
y i - » \ 000468 0.0051

00048

40.3°N

0.0045.

40.1°N 40.1°N

40.1°N

” // F"
D,aMw = 034
N 39.9°N jk 39.9°NJ ﬁ

98.6°E  98.8°E  99.0°E  99.2°F 98.6°E  98.8°E  99.0°E  99.2°E 98.6°E  98.8°E  99.0°E  99.2°E

B3 FE 2, HNHE A kg kgD
Fig. 3 Same as Fig. 2, but for (units: kg kg™!)

WM. 7E 700 hPa, LY FEFE MIBEMRERX, R e 0.2 K, [HSBEE R )ZE 55 Fr i i i B2 T Expre
BRI OB E S E X (B 4a), HRAR 0. 5 K, IkAE J] [l i) Ui Il B2 mT e 24 0. 4

Exp-nc F4EMN S 2R B BEBAG, ARk 1500 K, SEUH 12 52w A9 B i K. 29 5 sk Y
m, Feid BRI FYE & RS ATTE 3 300~4 200 m, /3., IRZEY (B A1k 58 E 72
Exp-re PPl FUZEE (B 500 Wik, HE Bl Exp-le FPISEE D & I B2 377 1Y 52 Wi 3 AT
JEZ 1500 m BITEREIAR/DN, KRB BRZE  BERT Expre. WEACEHEMETS Exp-lc il
FEAM AR 1 500~1 800 m; WA R ZEE  JLMIRSRYIE /N T 0.002 kg « kg ', WK
EFERUN DU JE S B DX A AR AL, RT3 km, EHAR JE R AR B0 W 0.004 kg -+ kg TR R
WA SR S R 2 100 m #9mE] 2 700 m, 0.0044 kg « kg ', 7E 700 hPa &b, Exp-lc Hipgf

SEPRBBE AL, RSN IR T B a2 0.0008 kg » kgt (] 4b), &
WEETE Y S R AR Xk, IR RN B3 Expre (PG (K 4a), X EH BB 25
PR SEREPE . RGN N KIRATEAE, W0 TEE IO in 1 A 2k i K ¥, Exp-lc Hr ik
VRS S U R R A i B T B S i A BRI T Exp-re PR )E X3 B9 & B b oL
JEREE . Bl T PR B B BN, SR ORI B AR R . R R TE e 1 v
Zxo WELMILAT PG, B RAAER SR UIN R BERREOA (R . FUR R 0 O 8 Sl i

10 B DX IR /N AR R MR AN 5 RFIREAE [ 04 1) SRR PO R 3 7. Exp-le
3.2 WHEMAERNFMm BN A E E (B 5b) 5 Expre —3, gk

Ry 1 e b Jm (& 1h), RBUIR)ZE W B BRI B 3 5 )2 i BE i AT 1 800 m HY
I BE LIRS T 1.2 Ko THE R L Expre  IEIE T 2 100 m. 20 E S5 RZ R E S 1



134 SCRHAS 0 PSRBT 9 K UL

No. 1 WEN Lijuan, et al. Numerical Simulation of the Climate Effect on Town in Oasis 109

40.3°N 40.3°N 40.3°N

40.1°N 40.1°N 40.1°N

39.9°N 39.9°N 39.9°N

99.2°E 99.0°E  99.2°E 98.6°E  98.8°E  99.0°E  99.2°E

40.3°N 40.3°N 40.3°N

40.1°N 40.1°N 40.1°N

39.9°N ks, b L0 39.9°N
98.6°E  98.8°E  99.0°E  99.2°F 98.6°E  98.8°E  99.0°E  99.2°F 98.8°E  99.0°E  99.2°F

B4 [RE 1, {2y 700 hPa bhif (BAf7. kg kg D)
Fig. 4 Same as Fig. 1, but for specific humidity on 700 hPa (units: kg + kg™!)

40.3°N 40.3°N 40.3°N

40.1°N 40.1°N 40.1°N
00 900 : Y = ” 00 N
39.9°NJ Wﬁl 39.9°NJ . li’"’\ ; 39.9°N J e mf‘”\
98.6°E  98.8°E  99.0°E  99.2°E 99.0°E  99.2°F 98.6°E  98.8°E  99.0°E  99.2°E
200 o(d) /_/-\!w
40.3°N{ it : 40.3°N{ i : 40.3°N
40.1°N 40.1°N 40.1°N
N 25 21077223190 g7
B 300" = 845300
900 " 900 ’ 900 0
39.9°NJ mh’"\ ' 39.9°NJ i lf”"\ 39.9°NJ ”°° &’\”“\
98.6°E  98.8°E  99.0°E  99.2°F 98.6°E  98.8°E  99.0°E  99.2°F 98.6°E  98.8°E  99.0°E  99.2°E

B 5 [FE L, HRBFZmEmE A m)

Fig. 5 Same as Fig. 1, but for height of boundary layer (units: m)
KAl WEAAL T2 oK LSS BRI AAAE T Y (&, SZREIR 9 L B . IR ) A A
SEUNVS SR LIk 55 . BEAR TSR UIMIRZ IR EE, K B, B TR RIS .
TR, RN R )R AR



<5 R

110 Climatic and Environmental Research

BOMF R® 14 %
Vol. 14

3.3 WET KR
3.3.1 BEHRY

IR AN, IR SR B IR AR
X A i %) [ O JE) VD R R DX, R TR I
GRAFAE/INE ] H IR 0 b, 3R 38 80 19 2 oo AT S Tk
WA (E 1b F12a), B WA AR A1,
S YN PN 3 1 2 TP R A XU ) R R 5
MR B AW 3 AR KRG, WHEM
U FE e KA FEA R HFTE 302. 16 K, [ Exp-1c [yl
0.5 Ko B2 X B Ky se e, el b5 f
BB/, FREEHER. W, A
¥R HUCFES™ T T 1) 19 2 [i) R 0 3 284l 1 A4 ¢ B
SRR L A TR R SR B ES . SR AL
R XS it 2w A Ty (Bl Te~D o &N
BRERWIEAFTE G, KIS e i B R g, A
FITTREAZ PRGN . SR SAR R B A, 5
K i s A bt (& 1 A1 Te) s XU [m) 37 i
UM (B 1d A1 1D IR S r kR
IR, KT 301 K Ay X aids/h, g X
3 W B 7 S T A 6 AT PR AR ) V0 B A R
FEANG Ry, HAEY R 1) 1 ) (4 R 000 47 78 4
HFERCP.O A S DT P AT R O (& 2b A
20) . BREEHCRL RO E A BT 220 LN, SRR
1) SR [ 47 FE X 2 U XU 1) 5 e A DR K IX )
AR AT AE T R 2 b 2P T EE 2 4 km JE (1
W, A4 XS 0 AT s R A= AR AL (EHIRE 3 1Y)
JiE 25 AN K A A b 3% 288 B TCAS 1) by B AR 3 /N
il X 3
3.3.2 BAEY

W ERIMRZ KR (B 3) 5%
FEGRIZEAL . Y I B B A /N, S PN R AR
FERZKIRIX s TEIREEARZ A AE /N BB A 35 T X 5
it 5 SR PR 3, SRR 2 B R KR IX AR TE
%, N BRI AR T Exp-le MR, 400 E
S IR ] 1) S0 LB R B, T Bl BRI 23 1 B i
WASFH /N, Z WM 32— T UL
L, RN 2 KRN B B ik 3 2. T
BB IEE . 2P 700 hPa 31 (Bl 4a), 7E
SRIN RN SR 0 2% VD3 E Y b S B B AR
T SPH SRR, BT WE TR A
Wi & AR)Z K VR B e 25, WEE 45 700 hPa K
TREE X . Bl R S U0 M 2 2R T AR 3 R, Ik

B EAKREE O T ARG K (B 4, H 58
590 LT a5 KU IR Vi A YN A KRR B AR AL
BN ABLL T R USRI W I 8, H
WEENUX Y s e (& 4d Fn 4D Y5 LA
SR EE 3R TR X R (& de A de) s
BRMEBWEE NI, AR T2 KR mms Y
B HOR T/KIRIHFE, SRR E T IRZE T 5 %
N FENIG R, BEE WY, St
28 KRR AN R
3.3.3 BREZE

5 Exp-lc Mkt (& 5b), B WAL B a4
K& Se~ 1D IREH b 3 52 T BE AR X Ao
{EEYN 325 ma e R, B N AR
JEA RIEF & BRSOy BOE L, A
TAELRIINIGZ GE 7 I = 1 . A XU 47 e dnl fE ik
g (& 5c A1 Se), SWUEE b sk U 030 5 2 v B
ARH /N, Exp-3) Al Exp-5) Il 74 il i & i 3
FIZEEEAMLT 2 100 m, 4ERF 1 800 m Y{I(E
WGy s AT WSk YN 1Y 0 )2 = BEEAE Exp-3) W Af
TE—> 2 100 m MfRfE O /NER4F XA 3 5
JERE N 2 400 m, Exp-5) H B AR 4 ) FEA
2 400 m By 1 )2 R XU 4 R A 1 0
(& 5d A 56w, Exp-3i 3l R AL P00 2 9 )
RZEEZ) 2 100 m A4y, T Exp-5i Hrég i il
FIZEBEA G, 2 100 m BEERN, FE5 1
7E2 100~2 400 m, IRETHIMIAY 2 S ABIE . B
AHIA AR A Ik Bt 3%, B XU 7 S i e ) 3 B )2
1o BE AR TR 3 g 1

4 #Hig

T BER R T RN R 4518

(1) 2 Pz ) 2o v 1) S B SRR 1) A7 7
X SR A R M /) s I 2 K 25 IR R Y
PRAFR O MR RO, S ICBRAR L, e
TESE oM G . KU dE A RO LR ARZKIRIX

(2) BT 2 O, R H S PR AT AE
AR IR — 205 0 338 2o N 002 B 2800 . /MR 1
FE. ORI R R RIREE . (RSN LRI R
FETF g+ A2 R 0 910 B R . 7 0 ) 2 Ul L
BCIE . AT 0 K SR A R s R 8
SREFCCE AR SR NI 5%, (E A 6 3 B R ok



134 SCRHAS 0 PSRBT 9 K UL

No. 1 WEN Lijuan, et al. Numerical Simulation of the Climate Effect on Town in Oasis 111

[as = S RERE /o

(3) IR TE B BRI . SRR 2 P A5 07 )
MR o ORI L A A P 0 o Dl 38 2
BRIV B TR ER N XU 58 A 4] T 2 P Jo] i 7 8
RPCERM . B L BTSSR SR R
KPR R 2 A s IORK PR FFE . 2 DN P 3
M T T 2R U SR SR S . AN AT K
TEAR)Z T B o SRR A 30 DORE AN T 2R 0 1 R
VAR AR T3 IR AR Y J 7 &

(4 S Y P S B8 o A 1] A T AR A IR
Y R, Th SRR R 2 U V8 5 RO B BB, iR
TR ] 3 .

SZ XAk (References)

Fritim, Btfe, AR, %5 2005, RSN 510 IR IR
WA E R (] ®mEA4. 24 (4 ¢ 534-539.
Chen Shiqiang, Lii Shihua, Ao Yinhuan, et al. 2005. Prelimina-
ry analyses on ground level wind field of second circulation in Jin-
ta oasis and desert in Summer []J]. Plateau Meteorology (in Chi-
nese), 24 (4): 534-539.

Chu P C, Lii shihua, Chen Yuchun. 2005. A numerical modeling
study on desert oasis self-supporting mechanisms [J]. Journal of
Hydrology, 312 256 - 276.

Hu Yingiao, Su Congxian, Zhang Yongfeng. 1988. Research on
the microclimate characteristics and cold island effect over a res-
ervoir in the Hexi region [J]. Advances in Atmospheric Sci-
ences, 5 (1): 117 -126.

IR, EARE, Z-HER. 1993, ABUT SN AN b I b 2S5 L iE )2
PUKIRE R AEAE [T]. B RA%. 12 (2): 125-132. Hu Yin-
qiao, WangJungin, Zuo Hongchao. 1993. Character of water
vapour transportation in the surface layer over desert near oasis
[J]. Plateau Meteorology (in Chinese), 12 (2): 125-132.

BB, ZoUbiE. 2003, SRUNEREEIE BOPLHIAD T 2 X A S H B
WA ] mBA %, 22 (6); 537 — 544. Hu Yingiao, Zuo
Hongchao. 2003. Forming mechanism of oasis environment and
building countermeasure of ecological environment in arid area
[J]. Plateau Meteorology (in Chinese), 22 (6) : 537 — 544.

Hong SY, Pan H L.. 1996. Nonlocal boundary layer vertical diffu-
sion in a medium-range forecast model [J]. Mon. Wea. Rev. ,
124, 2322 - 2339.

XUBAE, B8, BAE, 4. 2005. SRUNRLN M AR R
REAESE (1], RABME, 29 (6): 997-1009. Liu Shuhua, Hu
Yu, Hu Fei, et al. 2005. Numerical simulation of oasis effect
and its sensitivity test of inside and outside factors [J]. Chinese
Journal of Atmospheric Sciences (in Chinese), 29 (6):. 997
-1009.

Lii shihua, An xingqgin, Chen yuchun. 2004. Simulation of oasis
breeze circulation in the arid region of the Northwestern China
[J]. Science in China (Ser. D Earth Science), 47 (Suppl.) :
101 -108.

Ma Yaoming, Wang Jiemin, Huang Ronghui. 2003. Remote sens-
ing parameterization of land surface heat fluxes over arid and semi
arid areas [J]. Advances in Atmospheric Sciences, 20 (4); 530
-539.

INSE, TARHE, SRR, S5 1987, TV Ml IX SR I 1K) /NS A R
HERT W Bk [J0. KASBHE, 11 (D: 390 - 396, Su Con-
gxian, Hu Yingiao, Zhang Yongfeng, et al. 1987. The micro-
climate character and cold island effect over the oasis in Hexi re-
gion [ J]. Chinese Journal of Atmospheric Sciences (in Chi-
nese), 11 (4). 390 - 396.

Wang ] M, Mitsuta Y. 1990. Peculiar downward water vapor flux
over Gobi desert in the daytime [J]. Journal of Meteorological
Society of Japan, 68 (3): 399 - 402.

Wang ] M, Mitsuta Y. 1992. An observational study of turbulent
structure and transfer characteristics in Heihe oasis [J]. J. Me-
teor. Soc. Japan, 70 (6). 1147 —1154.

A, BttE, JkTE, % 2005a. S EFEEUN KR B RUE L
Rt orir (00, @IRA4%, 24 (4). 478 - 486. Wen Lijuan.
Lii Shihua, Zhang Yu, et al. 2005. Numerical simulation and a-
nalysis on the structure of the local circulation in Jinta oasis [J].
Plateau Meteorology (in Chinese), 24 (4). 478 —486.

CHTIE. B, BRIESR. 25 2005b. 4 EE SR BRUN Y
kil (1], #E<%. 24 (6): 865871, Wen Lijuan, Li
Shihua, Chen Shigiang, et al. 2005. Numerical simulation of cold
island effect in Jinta oasis in summer [J] . Plateau Meteorology
(in Chinese), 24 (6): 865—871.

SCHIEE. B, B4, 4 2008, B FELRIN SRR 1 WL
AR (V). KM SHEMF, 13 (3): 300 - 308. Wen
Lijuan, Lii Shihua, Meng Xianhong, et al. 2008. Observation
and numerical simulation of microclimate of oasis in summer []].
Climatic and Environmental Research (in Chinese), 13 (3):
300 — 308.

EE4e, FAK, F55. 2006, Jbat WG RON AR KRR
fE [JJ. AESFEHF, 11 (5): 627 - 636. Wang Xiquan,
Wang Zifa, Guo Hu. 2006. The study of the urban heat island in
Beijing city [J]. Climatic and Environmental Research (in Chi-
nese), 11 (5): 627 -636.

FEEZE, WIKRAE. 2001, RN 5 VAR B AR Y B0 2 IR A Y
(). AABEIER, 11 (5): 514 - 517. Xue Jukui, Hu Yin-
giao. 2001. Numerical experiment study on interaction between
oasis and desert [J]. Advance in Natural Science (in Chinese) ,
11 (5): 514 -517.

KA. KR, FREE. 45, 2005. NI EOS-MODIS T ¥R i
PHIbT S i s R S [T]. KRR, 29 (4): 510 -
517. Zhang Jie, Zhang Qiang. Guo Ni, et al. 2005. Retrieval of

the land surface albedo over arid oasis of northwest China from



S T (N A U5

112 Climatic and Environmental Research Vol. 14
EOS-MODIS Data []J]. Chinese Journal of Atmospheric Sciences 1988. A numerical study of internal boundary layer caused by ab-
(in Chinese) , 29 (4): 510-517. rupt change of the underlying earth’s surface characteristics []].

gfam, BN, 1997, H [E P AL M X LRI R N 3 52 I B A Plateau Meteorology (in Chinese), 7 (4): 357 — 366.

01 TRXMA, 20 (4): 17 - 26, Zhang Qiang, Zhao JRGESC, WIBSAE. 1989, T HVTHUMLRE B 58 8 I A A 3 AR AT
Ming. 1997. Numerical simulation of atmospheric inner boundary [J]. ®A%, 8 (4): 370-377. Zhou Dingwen, Hu Yingiao.
layer over oasis and its nearby desert in northwest China []]. 1989. Study on the internal boundary layer [J]. Plateau Meteor-
Arid Land Geography (in Chinese). 20 (4). 17 - 26. ology (in Chinese), 8 (4). 370 - 377.

TR UG, 1999, RN 3 R Ok ) /1 37 L ) A R A AUt BARGAR. 1994 . FRIATHE X 4 YN A BE /N RRAL 1 5
WD K%, 57 (6): 729 - 740. Zhang Qiang, Zhao ARl B H A B (1. B4, 13 (3) « 246 - 256, Zuo
Ming. 1999. Field experiment and numerical simulation of in- Hongchao . Hu Yingiao. 1994. Seasonal variation of microcli-
verse humidity of atmosphere over desert near oasis [J]. Acta matic characteristics for oasis and Gobi in HEIFE and their com-
Meteorological Sinica (in Chinese). 57 (6): 729 - 740. parative analysis [J]. Plateau Meteorology(in Chinese), 13 (3)

JRRESC, WIRAE. 1988, TN A I itk 58 AR I 1 P9t SR B 246 - 256.

[J). ®EA%, 7 (4); 357-366. Zhou Dingwen, Hu Yingiao.

A A A A A A A A A A A A A N A N AN N A NN NN NN NN NN NN

FotlEm AR, RBEERERFPARAEFHITEST
F i

FNE CRE . AR SEEEAIT ST, BT 2009 48 7 AN A)EL 8 H BAITEN S kg T H T,
PR S WL A B 2 B B F v R B TR IR AR B SRR R 06, 488 PR 2R 22 B Sl 2 2= F 5% Py
Iy, ERRE RS AT ST I A B R R R B R . SIS 2 E AR . R
il FREE DA 2R T B 2 AR W s 2 A 45 S R 0 44 T AU AR S s A T A R 3 — 3¢ S 2= B} 4 dik
Y AR BFSE R s e S5 45 BB T T ar i 122 28 SRk A S AR B 5T . R RIERTHZ ST A Uy
P AE R, BUEEAS IR K 38T .

— 2NER

G PREEAE AT A AR5 (5% ) S AL I

PRI 5 Gl N R it 5 1) 2

FRERIAEE N AR D) REIE S 5%

SRR AT N 2B 4 il 7 5 1

WA AN, . WHKERSE XTARR R LA R R T Bt
ARG AT R AT )

Z SUEXHESEREE LB

ARRK AL SV S, ZOREF AL S 2, RS #E I8 20K b1 K2 41 2 2R 4l P i i 4
i .

HESCEDR . RS EREN RS EH  fEEA . TAERAL. IRES . PR A B R G, HE
IESCRRRETE 1000 FAe AT, Ad 4RHERR— T,

BRI = WAl LA FHREIE 8%k . R OiRA . gexueming@126. com; ATy fii ) #6574 7]
BEVE SCHZEF T B SRR 27 22

JER TR 27 5 = (100850) GEEH] “HEESW” FH)

RN B2k

BEZEHRE: 010—66931307; fEH.. 010—68213039

SUWAESCREH: 2009 425 H 30 H

O U~ W N

B AR RESHEFRATL” BBL
BFE F A A E AR
200041 A 28





