55 65 B4 6 1
2007412 A

B
ACTA METEOROLOGICA SINICA

i

Vol. 65, No. 6
December 2007

P
e

T3 X 3 U 4 S O PR M A

WA EEET N O ORRE ARP
2EA FEE Iag

L b RUR My e By KRk &R dbat, 100871
2 BERAGOPEILR/ R FIT SRS, JEat, 100081
3 o E R B KA SRS B R S PR B R R R SRR E BT, 100029

i

i
=

T RS RUBE DX s R AR A R e DR AT A T B I X A A L e A S P R T U 40 A
AREPFIESEEEE FBALT 1991 456 A 20 HE 7 A 20 H S0 X I8 14 35 M 16 4 53 05032 7 #r s O EE . 4%

B 1 ROBE DX 3 e A 3R A T e ] G b A RS K I g Ji it IX A2 2% T T (HETFED #4652 48 E

o BEREW,

TEALAE T NCEP P70 47 %R #5825 BT840 5 M0 0 00 300 5k CRAMS o ofi iy A o T A AR 415 24 3 465 A1 981 2 DX Ik <
BB 46 2 BORy 175 DL T X 30 3t T 2= ) 6 S i S 25 AT BE B — E AR DL RE 7 L (BT BB 5| A B R A 3R 22 5 5 ol 2

BT 1) A AR AN S AR 2 m A B R ABLAG R S S A R A 2 BT

HEG A REEA W ih 2. =

B A0 R IR R A RE A B S BORAT B R R0 4 2R 5 T2 — A MR AL H X S8 PR 7 AT e R
AURFOLT B AN Al U T SR BT R B 4 m ZE A I B T A B RE A G AL T AR R AT R IR
KRR DOHORABE, R KR AR, HEIFE, LHGEE . HRE.

RN

=

1 g

SRy DX b 2 BRI N 45— R R B AR K B
BUAG T Hai LR R PR A A T AR T L AR
ST £ S S - TE S -3 A [N N
R ST R Y AR AR AR AL S B TR S W) ) DX 3R A
TPV . B T R DX R R A B R Y
SRIAAE IR R TR A SR A A o %
T B DX R AU B AR . O TR i
IX iSO A PG AL 19901992 4F b H b2
TE MG DX A7 7 2Ry DX O B PR S
(HETFE) . o4 REE MR T F 6 i 50K,

HhRUJBE X3 R R R F 3k 2K ) AL e A7 7 Y
FBz—. HEl V7235400 ROE X EOR AR X
SARESS S At I PO R ST iDL K 1YE 0 Sl i T
P E A REY C 4R T X B R AR L
(RAMS) iz I 51| 7 2 370 48 b X A o R 6 37

x WIKR I E] 2007 4E 1 ] 30 H & oA i [H] . 2007 4£ 4 J 8 H,

5 ML BE I G A R R A L %4
A WAAESES B ST T B R A A KRR AL, R
FHEED SR MM5 AT BT X3 1 7K 08 A T 52
ERHALT L B AR ] MMS i TSR i
H RAMS B W3 o 2 1 o 2 BF 7 . B 8RO B 3
(14 v ROBE X 38 R AR W SR K e & T
AN R SR H AT IE A 5O R G RAMS fi)
AR LS KRG R X J8 9] [X sl g 47 455 400 110 1 A
P e HAF L RE F1 A 5T

RIE , FATTAE LA B9 A 2l b i T a0 R A T
YE. (1) 41 W RAMS S 53] X 58 A K 35 30 d
14 3 SR ABLAITF 5, K ISF 18] A9 455 400 mT DA g /N 458 5K 3 £ 7
0130 X5F ) s A K A 0 A T R B R R 25 O R
i A 56 455 58 AT R E M 5 (2) 22 B0 i A B L 1F
ST B LA U A A3 S s T AR S A 4D A T) B P
ANAE RAEH R WF 2 = WS R, EhE
B S S e RAMS X 52 2% 1) B 552 K A0HR 50 Ay A5 4

7 Bl R o R S 4 R S A AL B I 48 9% (CCSF-2005-2-QH29, CCSF2006-38, CCSF2007-39) 5 185 45 2% % 1 |- 2% Bk 81 % Wi 1F 45 4
(20050001030 s KW ¥ 15 RS Ak 2 [ 5K H i 9000 = 3 & A E K [ AR B2 3k 4 (40275004
YEZ TR XU AE AR R AL )2 W B ol 1o o A A S 28 B F 7€« E-mail: Ishuhua@ pku. edu. en



6 R4 55 S 0 X7 0 T 2 40 50 I 038 0L B 5 029

AEJI: (3) MR TEAEARZ SRR B XA T Bt T
RAMS, 737 T 1 B SR A B 9 B IR IR 45 1 T
JE HEA TR ADL A 00 BE 2R A o LA T ) 3 e o [ 7Y
AL TR PR HbJE b X X3 P B BB 5 AR S
PR ot AT S TR A B o AR OB AULE 5 5 6 A
1740 AR BRT R AS SOk O AR R 1 4 b i

T4,
2 BERAS T

RAMS J& =2 JE i (4 # J7  nT e 45 X 38 K<
R A B 4% R T 2 K00k Ty 224 B0 A D 4k
PORHRIAL T R 2 W SCER[9 ], LR E EAHA X
W BRI 7 %6, e e LR A
2.1 X

T I U AIF 5 A S 400 DX 38 v 4% 2 4 500 L K 4
3 (38. 93°N, 100. 43°E) b, R A 3 2 M #% ik
£, ERE LT AW E [ 6 NCEP 143§t %
HEUOTH O R bR X R CTR A0 2 A 8 10 23 ) 43
PR 12 RS RS S HE N 40 km, 26 2 2 RS A%
R 10 km, 2 3 2 MRS A SHESN 2.5 km,

PO YR 26 SR T T AN () DA A i IR DA

41.0°NF @ 5 g %U
750K
— 1300
2, 2 \/\1300\/ ]
40.01 eé‘oowhwo\/
500, 0/\150
35,

38.93 ¢

37.85 ¢

) 400 0_/ 250
o, 350
0
36.77 ’“?00% ”W ¥ ]

100.43 101.84 103.25°E

41.09° N} (©) 0 o, |
. o \

Do, % (\/Q
- |

40.01 |

38.93 r

37.85 |

& S
L @ oy
36.77 d o, o7 i ik

99.02 100.43

IR A 5 RAMS #8524 43R 1y v RUE B 58 2K/ xof
BERLEE A2 . PIFR A [ A & rp o, A 12N
F& 2055 3 )2 AR 1 A% i 2053 0 - 20, 22,22 Fi 15,
18,18, 25 1 Bk i 15 B ml DLHR I 07 o 3 40 () op
RUBEFRBE SR B UL 45 SR IF e Il ik el 3% (3% T 20
R LS, BB  FEFR I LR R T 2
g e, HFEEFEHEATEE R (D R IE N
ML 52 AR vh 7 5K 4R B I 100 km A2 A5 Y5 B A
551 A ST AU AR UL X I8 58 35 800 km, A] BE i A
SIS X 2 A [A] Ak B S AN R T A T
NCEP F- 4381 58 BF 0 A8 M5 (2) B T FRE 5 H B
M REI 55 1 R oS3 B 0 P A B B AR 2 R A A
BCE 2 I X R 3k T BE U L R AR 2 R Y B
A REXTRADLZE A R AR . BT UL B R AR
SCHTAT R B ERER 2 Bhkg s 1B AN Xk DAk
#(38.93°N,100. 43°E) Ay vty 3 2 P % A5 481 X 35
4338 600 km X 600 km,180 km X180 km,45 km
X A5 ke s 5L DX I 1) T o AR Bl tR 0 DL 1A 1,

ASC Y BRI | A 1991 4E 6 A 20 H
12:00 UTCE 1991 4 7 H 20 H 12:00 UTC(F 4y
F 24 H) L BHEFG 2K R 60 s,

MEb S ITAY
%V/
\<3§§§§§i§j:

2

[N

38.93 o

(&)

-

/>v >
37.85 | P

/%QJ o
36.77 > ) 3\//} & ?

97.61 99.02 100.43 101.84 103.25°E

K1 () Bl X B & B (m) L (b) Bl X
FE A TE FRAE U (o) BEADL b IX A A 4 2 o 2
Fig.1 (a) Terrain heights(m), (b) leaf area

index. and (c) vegetation fractional coverage

in the simulated area



A
b

930

EE

65 &

2.2 M EWENER

RAMS iy ¥ FIAE B i A R BF 2 4 2 K742
LR iR A . 5ok B AVHRR (Advanced Very
High Resolution Radiometer) ff) #iLJE & & %k}, + HuF)
MBTRE AP GORE 2 BER 0 1 km, Sk A UN
FAO (Food and Agriculture Organization of the Unit-
ed Nations) 1)+ IEL P TR, HAGE Ry 4 km, K H
UG T BRI GORE R B S 120 km,
2.3 EXBNEE

X IR AR RAMS (bR ol i A (46 . AR
JERS RS b TR A BORE L M TEDULIN BEORE . AR ST
T AR JE A RUBE SR RS 2 O 2. 5° X 2. 57/ NCEP
P AT BORE . 3 TR A3 BORER F BTS2 56 H 7 AY IR

By oAk, TR VS VORE, M LI VSRR A T H 5
WAERE . GO, REXKEE, VDL, F)Il. SR A
MAZ W TR AT UL ERE B . RAMS R 4
T DU 4 A5 43 [ Ak Sk 15 B 9 1 3 R FE g s 17 i 72
H T A A A . AR YRS G ) S [ A st fi )
&k 2 F1 6 h,

R SR ILHEAT TR 40 RASHORE L
FEARESHME 1, 4 LA R RAMS ##
AP T . 28 TAE AU A RAMS B 22K 11
o o A B (0 1 000 L 40 22 SR 1L AR SO b o
ki A DL A B AT TR R AR A R
JEFN I R (R 2, DR RAMS Xf o [ 75 4 &8
S 2% b TR RIS BT DX A UL g

®1 OBUASERM FESE IS

Table 1 Typical classification of the trial simulation, and their major parameters
THEwRE. LIRS K HAth &3 L) AT S
W JEEJE (m) & R %A & 6 R
12k RAMS 2N 11,0.5 Klemp/ Wilhelmson'2! BRpE Chen 1 Cotton™ 1, #E4ELL F %%
Harrington >’ P2k 14 )
22k HEREEIENS 11,0.98 Klemp/ Wilhelmson'2] EREED L, TEE Chen F1 Cotton™™),  ##ELL I Z%L
1R E ) Klemp/ Lillyt') A B8 S T Harrington!1) &5 36 12 Ik
32k WREREEIEYS) 11,0.98 Klemp/ Wilhelmson!'2) L S Chen F Cotton™™,  ##ELL 2%
R E AN S) Klemp/ Lillyt ' WA R R Harrington'® 5L 3L 6
4% MEREIEHS 154 Klemp/ Wilhelmson2! TR EH L, T Chen il Cotton™™1,  #4ELA FZ%%
W R EAEY S Klemp/ Lilly3] TR B8 S A Harrington%’ 3 12 3k
# 2 BT S
Table 2 Soil parameters for each of cases
THEREL #E R E (m) TR IREE TR R
S 1 11 0.01, 0. 03, 0. 06, 0.09,0.12, 0.16, 0. 20, RAMSEA  RAMS ZRik . & 2EH 0. 15
0.25,0.30, 0.40, 0.50
SEf] 2 11 0.01, 0. 02, 0.05, 0.08,0.12, 0. 16, 0.24, S RAMS BRik, & J2#5HK 0. 15
0.32,0.48, 0.62, 0.98
S 3 11 0.01, 0.02. 0. 05, 0.08.0. 12, 0. 16, 0.24, S P H{ IS oA . KJRHRH 0.35
0.32,0.48, 0.62, 0.98
S 4 15 0.02, 0. 04, 0.06, 0.08, 0.12, 0.16, 0. 24, S 0.05—0.12 m, 0. 10—0. 15 m, 0. 20—0. 22 m,

0.32,0.48, 0.62, 0.98, 1.4, 2.0, 2.8, 4.0

0.40—0. 25 m, 0.80—0. 30 m, 1. 20—0. 33 m,

4.00—0. 43 m

2.4 AIESHUARIBAZGHEERBR
P A BT Chen Al Cotton™ i) 2 51k
ED VR -G P SRR P N Y SRS
A XY R 2. =0 W H ) . FEAR
PRI EIBE (6 20 H—7 A 20 HO N IR A RS .
W oSSR A BEA R R G K Tl
7R TR R BEAS ) 0 R O = AR R

45 R DX JLF- AT LA 2200 CIET ) o T 5 767 B A Mahr-
er Fil Pielke!* 75 58 M 5¢ 42 A % B K VRBE LS 1 B2, R
M A T O A A A Y R AU BB

FR DL DX 3o AR Y A0 5 R 30 S 0 e B A S
HHZEECIE . NTTHERR 700 3R 20 7 2R PR RO B . AR5
B R T A BE A R G A B
NI G 3 R R O T R i A AR A



6 R4 55 S 0 X7 0 T 2 40 50 I 038 0L B 5 031

(W .
3 BRI By
3.1 KMEHE=

I P Rt 8 e e e R AR T S P A X R AR, R
Z2 B PRAR LR ep S HE A S R BH 4 S 0 o 1 H AR A AT
A B IE 2 AR il 26 . ML RB I, =2 R
T8 8 RN 3T e T 2 K VR A K PH 48 B A E AR,

1100 :
| (a)

e

2

W,/m’)

S

Solar radiation(

o e —

500 - X
- 4 T
il
200 - H

aoo 1T
il lﬂﬂﬁﬁﬂﬁfQﬁﬁi

M }(»Q
600 | 1 *Le J( HA
300 |
21 24 27 30 03 06 09 12 15 18 21 24

BT —

Jun Jul
Time
1100
1000—(0)* 4 {
F T 1
900 b 2R 4 b
L
< so0l| | I I *T I
E " + l 1 %{.
= 700 (! | | 1L
£ 600 S - i T 1
-{é | b ***f LIk + +
g 500 I L
= L o L f
5 400 L i Q+Jf 1 r ertJ &L‘ e *:
g 300 F LI 4 4 | :
200 |- i ¥ i i
100: 4* 44 b T+ 4 2
1 H | | b
Rl hthiie gl e

21 24 27 30 03 06 09 12 15 18 21 24
Jun Jul
Time

Solar radiation (W,/m’)

Jun Jul
Time
1100
d
1000—( ), 14111
900 : I bt
a0 800 r }kj [ I
€ !
= 700 I I FEL LA AT
£ 600 { I
& soo [T RTITL I I k f
3 L -
£ 400 H H L g F L
i r b B N
(a1 H +
2 30f | i .
200 H [} T1HH . - I e
b, 4 3
100 g | f U; "
Rihigningiiepsit Lt ﬂﬂg

MIEL 2 ] LA RAMS b F R R I F A 2% 2
T 149 A B 66 5 8 A0 A e R BE UL RE . B DA B 1Y
H S AR 5 S 25 RA 4 A L Jeg i A A 3R
TEZ R0 1) 5 SE I GORAI W) . PUER 4 B S0 3 AT
ATRUEBLAE 6 H 27 A ik X AFfE— R Z =
TR S SO B A 5 R e K Fh R 4 O 2
1000 W/m? 'F fi¢ 8] £ 500 W/m” . Hij 1§ > 5 i) ([
2a.,2b) 58 A TLIE A AL B AT 1 A 52 451 P

1100 :
| )

1000
900 H- |/ 4
800 [
I T
b

=
f=3
(=]

W
S 2
o O
*

+

w
(=3
=]
e —

B
(=3
(=}
*
——

S —
+
H

L
100
0w

21 24 27 30

[5%3

S
P
L ——
k S—
i ——
P —
e ——
e ——
b e e
[ —— -
i —
e ——e—
i
e —
e
—
P r—
=
4#;1*;“
%?tﬁr

03 06 09 12 15 18 21 24

21 24 27 30 03 06 09 12 15 18 21 24
Jun Jul
Time

2 5303k R B Je ip e S ) S T R CRICH ) TR 25 1 (52 40
Ca. 16 1.b. ] 2,c. 4] 3.d. 5] 458807 W/m?)

Fig. 2

Observed (asterisk) and simulated values (solid line) of solar shortwave radiation (W/m*) at Zhangye station

(a. case 1; b. case 2; c. case 3; d. case 4)
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Fig. 4

Observed (asterisk) and simulated values (solid line) of downward infrared radiation (W/m?) at Zhangye station

(a. case 13 b. case 2; c. case 3; d. case 4)
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Abstract

Meso-scale atmospheric models have been extensively used in numerical weather prediction, regional
climate research, and disastrous weather research. With the expansion of the applied area of atmospheric
models, the higher and higher degree of precision is required. To meet the requirement, much research
work has been done, such as 4-D variation assimilation, assimilation of weather satellite data and meteoro-
logical radar data, and so on. However, while paying respect to those new techniques, the model runners
often ignore adjusting initial model parameters of topography, agrology, and hydrology, which might exert
a crucial influence to the numerical simulation results. To demonstrate the impact of those initial model pa-
rameters, and display how to use meso-scale atmospheric models correctly, we simulated the weather of
HEIFE region using RAMS with the initial surface characteristic data from USGS (U. S. Geological Sur-
vey), and adjusted only initial model parameters of topography, agrology, and hydrology and the related
parameterization schemes.

Based on the results of numerical simulations of the radiation balance and ground layer air temperature
in HEIFE region during the periods from 20 June, 1991 to 20 July, 1991 with more than 40 different sets
of initial parameters, the applicability of the regional atmospheric model system, RAMS, in northwest
China, which is characterized by complicated topography and diversiform underlying surface, is demonstra-
ted. The results show that the RAMS has moderate capability in numerical simulations of radiation fluxes
and ground layer air temperature in HEFEI region even if given only the standard input data (the NCEP
gridded reanalysis data file, upper air observations file, and surface observations file) required, but the er-
rors of the results under this condition might be apparent in some cases. In fact, we found that when com-
pared with observation data, intolerable errors always occurred if we concerned the results of upward long
wave radiation and 2 m air temperature, no matter which kind of radiation transfer parameterization
scheme and land surface parameterization scheme were used. Only based on the sound initialization of ini-
tial model parameters, especially initial soil temperature and soil moisture content, can the simulation re-
sults of RAMS be matched up well with the actual measurements. If higher degree of accuracy of the simu-
lation results is desired in case of complicated weather conditions, the soil thickness would be another very
important model parameter, and we should initialize it with a value no less than 4 meters. And soil mois-
ture content should be initialized vertically non-homogeneous with authentic data. The results of our re-
search should be useful in improving the quality of simulation when applied to RAMS.

Key words: RAMS, Meso-scale, HEIFE, Soil temperature,Soil moisture content.



