62 6 Vol.62, No. 6
2004 12 ACTA METEOROLOGICA SINICA December 2004
EIEE B :
' fF FIRE FE
( ,LASG, , 100029)
1998 HUCEX Common Land Model(CLM) , CLM
- . , CLM
, HUBEX, CLM,
| (NDVI)
10 s
Sib L6~ 20
s , 10
[1.2]
[10, 11]
’ ' [12,13] ’
[14, 15]
, Common Land Model( CLM)
BATS!
Sibt , , BATS, TAP%4,
NCAR LSM s ,
, , , NCAR (CCM) e
,BATS
* :2003 6 9 : 2003 8§ 23

(40233031)



6 :CLM 765

, CLM CLM 2.0 , CLM
[17~ 20]
: IGBP ,
18 [ 22]
R R ( 1), CLM
’ [21]
2 CLM R
CLM  BATS, IAP 94  LSM , o
NCAR CCSM 2.0(2002) 2.1 CLM
Biogeophysics—Energy , Moisture, Momentum Hydrology
g
E s
é g F‘ra::n:ir.utﬁuui Evaporation
@ g g = Momentum Flux I
ig 2 L Wind Speed
2 | E u
\ 5 5
=
Reflecied Solar
s E
:99.#' o4 -
ool Heat Pluxd-—————————-—]
Heat Transfer ——
1 CLM (231
Fig.1 The framework of COMMON LAND MO DEL
s Fams Tahy T aw
T= - U(dw )= - Vaul (wa V) v ., Cp
_ Ua , Ua, Va , (s, Ga, 95, ea
= -V (1 s q
-7 7 2
=- U, = — Vaux(vd Va
b (vw) us ) 2.2 CLM
Va
=- 0, (2
H = lJan(wé)z_ Uacpu* 0 » ’
— Uacp es: hea (3) CLM (tWO—
al t ,
E= u(wq)= - Ve q- strean)
_ gs_ ga
=R (4 ( beam)

@ Y ongjiu Dai, et al, 2001: Common Land Model( T echnical Documentation and User’ s Guide) .



766

62

BLsar
AA,b(e) = AN b(f)| 1— exp|— —lla/\ e +

an, b(g)exp[— [1 + O'_HSLSAJ]

1998 1999

?

(5) HUBEX KVAWS
N 1998 5 8 ,
R Lsar oo . A, b(c) ’ . CO,
an, b(f) Lsa1 0, AA,b(c) QA b(g) (
N a/\,b((f) ’ ) (
an, b(f) > AN b(g) )
| 4
! !
Ry=S'+L'=8s"- L' (6) , [24],
, Rx .St |
T
’ .S Table I The Dbsevvahon Sires and times
.S'=as', a
L' , (31.9N, 115. £E) (32.GN, 115. 3°E)
1998 5 10~ 18 1998 5 18~ 24
1998 8 17~21 1998 8 8~ 15
2.3
, CLM 10
s 1.75em  3.43m , 4
,CLM 5 ( , CLM
) 4 CLM
oT > 8
Z[pACkek]jAzj a—tL: RN, j - [LfMilAZ]j— ,
k= iLd
3_T] i
H- LE+ [)» Py - (7) )
i,1d 3 , Br, cr, O 5
3 (31.9°N, 115. £E),
Rw.j Az ’ 1998 5 11~ 17 8 18~ 20
; (31. 99°N,
0T o
) a1 115.30°E), 1998 5 20~ 23
1 , 2 8 9~ 14
, 3 , 4 4.1
> 5 > }\’ - 2 2
2,5 s )
3
3
(HUBEX) , 5 16
1997~ 2001 , 8 19 5 20 8 10



:CLM 767
4.1. 1 20~ 30 W/ m’
16 3 8 19 CLM
, 600 W/ m?, 5 16
, CLM
20 W/ m?> 8
CLM 300 W/ m?, 50~ 60 W/m?,
800
'
3
o
&
-

—200

’

Fig.2 Variation of observed and simulated flux at a farm site in 16 May, 1998

24(kF)

(none: observed net radiation, plus sign: simulated net radiation, open square: observed sensible heat,

closed square: simulated sensible heat, open circle: observed latent heat, closed circle: simulated latent heat)

800
600 -
S 400
~N
z
m
&
B 200 |
0
—200
0

19

Fig.3 Asin Fig.2, but for in 19 August, 1998



768 62
i PHILPS ; 30~ 40 W/m’, 8
, 5 5
( ) , 8 10
» , 5 20 CLM
s 8 10
, CLM
4.1.2 ,8 10
20 8 10 CLM ,
«C ) 4 , 5 16
,5 20 ,CLM CLM ;
800
600
S 400
~N
B
o
&=
200
0
-200
0 2 4 6 8 10 12 14 16 18 20 2 24(8)
4 5 20 ,
( 2)
Fig. 4 As infig.2, but a a paddy site in 20 May, 1998
800
600
5 400
S
&
i
E‘é 200 -

—200

0 2 4 6 8 10 12 14 16 18 20 22 24(8t)

Fig.5 As in fig.2, but at a paddy site in 10 August, 1998



6 :CLM 769
.CLM
4.2 ,
CLM i i
11 8 ;5
2 2 8
11 8
4.2.1 + 5
6 5 8 8 0.0~ 0.8,
2
500 300
(a) (b)
ooo, g°
400 - s e
200 1 T g
300 . ™ $ oo 200 I
3 S o WL
~N . . *gﬁ ‘s%‘£°no o
£ 200 E- % 2 100 R Y 4
= J Is@%» T SR wer °
o 5o &% .
&® 0o iz N R o
e ¥ PP
100 e arse " ; p o °
° 7k 0 A calll ©
o+ 0°®
0 = &
—-100 ) T ——————— -100 ; —
—100 0 100 200 300 400 500 —-100 0 100 200 300
600 3
() / (d) .
) . P
500 T < °
o‘”gzo v °
% o
400 %&{‘;‘
"E 300 o=
~ o
= ¢ $EF
= 200 s
® 5%
L
100 g )
@ {6:
S
01 = ’
5 J
~100 - ——— . ~ -1 '
—100 0 100 200 300 400 500 600 -1 0 1 2 3
BA(W /m’) HR(W /)
6
(a. , b. ,C. + , d. s 5, :8 )
Fig. 6 Comparison betw een observed and simulated flux at a farm site
(a latent heat, b. sensible heat, c. latent heat + latent heat, d. Bowen ration; plus sign: in May, open circle: in August)
4.2.2
7 5 8 R 4.2.3
5 1:1 R
11 ,8 4
1 //1 ’ ’ ’ D) ( 7)
2
300 W/ m , CLM , CLM
5 + s 8



770

62

W/ m)

BEHUW/m)

(a: latent heat, b:

700

600

500

400

300

200

100

700

600

500

400 |

300 |

200

100

-100

500

400

300

200

100

600

700

5.0
4.5
4.0

3.0
2.5

1.0

0.0
-1.0

300 400 500

200
MW m’)

100 0 100

(a. ,b.

,C.

600

B

-1.5
700

d. )

3.5 |

1.5 ]

I @ e
,‘/‘
T e
P
—1.0 00 1.0 20 30 40 5.0
MW ,/m’)
iS5, :8 )

Fig.7 Comparison between observed and simulated flux at a paddy site

sensible heat, c: latent heat + latent heat, d: Bowen ration, and plus sign: in May, open circle: in August)

2 4 ) )
, 5
2 4 2 2
, 5 , NCAR
2 2 2
2 2
2 (W/ m?
Table 2 Comparison betw een obtween observed and simulared meanflax

5 ) 30. 121 23. 169 11.513 - 4.561
24.520 30. 580 11.391 - 17.451
(8 137.912 133. 451 1.588 2.873
) 124. 063 123. 781 - 0.942 1.224
(5 53.373 2. 876 16. 155 7.342
) 55.988 R.777 16. 769 6. 442
) 106. 208 78.799 20. 990 6.419
( ) 87.377 4. 423 18. 470 4.484




6 :CLM 771
2 o 2 5 2
,5 , 8
CLM 5 13 W/m*>  4.3.2
s 10 11 5
s CLM
4.3 . 5 12
3 . ,  CLM
(15, 30,45 cm), CLM
8
4.3.1 )
8 9 5 8 5 4.2.3
CLM 8a 9a .
, 8 9b )
CLM X )
5 12, 13 ,
8 18~ 20 3d, s ,
5 14,15 , 4
) 1 h , CLM
5 8 s
15 : 7 \
T T
20-14 \ 24
|
B 25* ; \ \ ol \\
‘M IR I 23
g 30 \ w\ 5
ﬁ ELE N \\ \ \22/
! Ly it \\
40
45 \ 19/ \%M
14 15 16 17(H)
15
IR T8 ]
N \ 5\ I
= ] \ \ /
g \ 16
Q 30 18 i
§ \17 \ \
+H 35 \ ]
40 > \./ \
\ L
45 . — .
12 13 14 15 16 17(H)
8 1996 5 11~ 18 15~ 45 e¢m
(a. , b. )

Fig. 8 wvariation of observed and simulated soil temperature( 15— 45 ¢m)

at afarm sitein 11— 18 May, 1996(a. observation, b. simulation)



772

62

L

\m
@
30
28

QY

00(B})
21(RA)

TR BE(cm)
E v 8 B

'S
n

26

27

9

15

20

B2 3: {(Cu)]

407

45

T I (cm)
3

1996 8

Fig. 9

18~ 20

(a.

15~ 45 cm
,b.

(©

variation of observed and simulated soil temperature( 15— 45 cm)

at afarm site in 18— 20 August, 1996(a. observation, b. simulation)

00(f})
21(R)

251

301

351

24

25

00

12 00

28

00 12 00
20 21

00
22

12 00
238

12(84)

15~ 45 cm
(a. ,b. )
Fig. 10 Variation of observed and simulated soil temperature( 15— 45 cm)

10 199 5 19~ 23

at a paddy site in 19— 23 May, 1996(a. observation, b. simulation)



6 SCLM

773

A )
g w

[%%)
vy

+ SRR (cm)

11 1996 8 9~ 15 15~ 45 ¢m
(a. .b. )
Fig. 11 Variation of observed and simulated soil temperature( 15— 45 c¢m)

at apaddy site in 9— 15 August1996. (a. observation, b. simulation)

, CLM ,

CLM ,

HUBEX 1998
CLM
, CLM

, CLM

1 Chamey J] G. Dynamics of deserts ahd drought in the Sahel. Quart ] Roy Meteor Soc, 1975, 101: 193~ 202

CLM

CLM



774 62

18
19

20

21
22

23
24

25

Garratt J] R. Sensitivity of climate simulation to land-surface and atmospheric boundary-layer treatments: A review. J Climate, 1993, 6: 419~ 449
Dickinson R E. T he force-restore model for surface temperature and its generalizations. ] Cimate, 1988, 1( 10) : 1086~ 1097
Dickinson R E,Honderson-Selers A, Kennedy P J, et al. Biosphere Atmosphere Transfer Scheme( BAT S) for the NCAR Community Climate Mod-
ell R]. NCAR Techn Note275+ STR, 1985
Sellers P J, Mintz Y, Sud Y C, et al. A simple biosphere model( SiB) for use within GCMs. J Atmos Sci, 1986, 43(6) : 505~ 531
Sato N, Sellers P J, Randall D A, et al. Implementing the simple biosphere modelin a general circulation model. J Atmos Sci, 1989, 46( 18) : 2757~
2782
XueY, Sellers P J, Kinter J L, et al. A simplied biosphere model for global climate studies. J Climate, 191, 4( 3) : 345~ 36
Sellers P J, D A Randall, Collatz G J, et al. A revised land-surface parameterization( siB2) for atmospheric GCMs. Part I: Model formulation. J Cl+
mate, 1996, 9(4) : 676~ 705
R . . ,2002, 60( 6) : 706~ 714

JiJ J,Hu Y. A simple land surface process model for use in climate study. A cta Meteor Sinica, 1989, 3( 3) : 344~ 353
Dai Yong jiu, Zeng Qingcun. A land surface model( IAP94) for climate studies, Part I: Formation and validarion in off lne experimems. Adv Atmos
Sci, 1998, 14(4): 433~ 460
JiJinjun. A climate-vegetation nteraction model: Simulating physical all biological process at the surface. ] Biogeography, 1995, 22: 445~ 451
Sun S F,J Jin, Xue Y K. A simple snow-atmosphere soil transfer model. ] Geophys Res, 1999, 104( D 16) : 19587~ 19597
Dickinson R E, Henderson—Sellers A, Kennedy P J. Bosphere- Atmosphere T ransfer scheme( BAT S) Versionle as coupled to the NCAR Commun+
ty Climate Model[ R]. NCAR Techn. Note-378+ STR. 1993
Bonan G B. The land surface climatology of the NCAR land surface model coupled to the NCAR community climate model. J Climate, 1998, 11:
1307~ 1326
Xuebin Zeng, Muhammad Shaikh, Yonju Dai, et al. Coupling of the common land model to the NCAR community clinate model. J] Climate,
2002, 15: 1832~ 1854
Qu W, et al. Sensitivity of latent heat flux from PILPS landsurface schemes to perturbations of surface air temperature. J Atmos Sci, 1998, 55
(11):1909~ 1927
Adam Schlosser, et al. Simulations of a boreal grassland hydrology at Valdai, Russia: PILPS phase 2(d) .M on Wea Rev, 2000, 128: 301~ 321
Henderson, Sellers A Pitman A J, et al. The project for Intercomparison of land surface parameterization scheme( PILPS): Phase 2 and 3. Bull
Amer Meteor Soc, 1995, 76(4) : 489~ 503

s R . : Ssib  IAP/LASGLO9R15 AGCM . , 2000, 58(2):
179~ 193
Yang X, et al. Validation of TAP94 land surface model over the Huaihe River Basin with HUBEX field experim ent data. 2001
Running S W, Loveland T R, Peerce L L. A vegetation classification logic based on remote sensing for using in global scale biogeochemical models.
Ambio, 1994, 23: 77~ 81

R .HUBEX . ,2001, 6(2): 228~ 233

Chen, et al. Cabauw experimental results from the project for intercomparison of land surface parameterization Schemes. J Climate, 1997, 10:
1194~ 1215
Bonan G B. Ecological Climatology: Concepts and A pplications. Cambridge : Cambridge University Press, 2002



6 :CLM 775

NUMERICAL SIMULATION OF CLM OVER HUAIHE BASIN

Huang Wei Guo ZhenHai Yu Rucong

( LAS G, Institute of A tmosp heric Physics, CAS, Beijing 100029)
Abstract

T he Common Land Model( CLM) is used to simulate the characteristics of exchange of sensible and latent
flux and thermodynamic process in soil, and validate the simulation of CLM on two underlying surfaces, dry
farm and paddy field, in two vegetative seasons, M ay and August, over Huaihe River basin using the data of
HUBEX/GAME in 1998. The comparison result of simulated and observed data shows that CLM is not only
able to simulate basic characteristics of energy and mass transfer between land and air, but also able to simulate
the heat transfer in soil. The study concludes that:

(1) The simulation at dry form shows that the latent heat flux is underestimated and the sensible heat flux
is accordingly overestimated when the turbulence process is strong at noon in both May and August. In M ay,
the latent heat is overestimated and simulated errors vary distinctly with the change of stability of the surface

layer atmosphere. In August, the latent heat is always underestimated in varied atmosphere stability. The mean

simulated error of latent heat and sensible heat is about 10 W/ m>.

In both May and August, the simulated soil
temperatures are lower than observation and there is one-hour late in phase difference.

(2) The simulation at paddy field shows that the simulated net solar fluxes in CLM are lower than observe
tion by 10 W/m? in both May and August. The latent heat flux is usually overestimated in May while it is us-
derestimated in August except that it is overestimated when turbulence transfer is strong. The simulated soil
temperatures in August are plausible and in accordance with the observed data from both the daily variation in
phase and range of temperature variation. Compared with May, the simulation of thermody namic process in soil
is greatly improved.

(3) T he comparison results of four simulating experiments show that the simulation of CLM is, to great ex

tend, influenced by the choice of underlying surface types and the characteristics of water and heat transfer in

soil. So it is necessary to identify precisely the parameters of underlying surfaces when CLM is applied.

Key words: Land process model, HUBEX, CLM, Flux.



