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Abstract Single point simulation experiments have been conducted using NOAH (The Community Noah Land Surface
Model), SHAW (simultaneous Heat and Water) and CLM (Community Land Model) respectively. Results are compared
with observed data from Semi-Arid Climate Observatory and Laboratory (SACOL) to study the land surface process in

the Loess Plateau. The goal of this paper is to evaluate the simulation capability of different models in semi-arid areas by
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comparing model simulations with observations. The results show large differences in the performance of the three
models. For soil temperature at the top 20 cm, the simulation capability of CLM 4.0 is the best, while the performance of
SHAW is the best for simulation of temperature in deep soil layers. For soil water content, the simulated results of SHAW
are the closest to observed values, while large biases are found in simulations of NOAH and CLM. All the three models
can well simulate upward shortwave radiation, and the performance of SHAW is the best. The performance of CLM for
upward longwave radiation simulation is the best. All the three models can simulate variations of sensible and latent heat
fluxes, and the performance of CLM for sensible heat flux simulation is better than that of NOAH and SHAW. As to latent
heat flux, CLM performance is the best under wet condition after precipitation, whereas there are large biases in CLM
simulation under dry condition without precipitation. The performance of NOAH for latent heat flux simulation is the best
in the winter. Relatively, CLM can better represent the interaction between land and atmosphere in semi-arid areas, but its
performance for soil water content and latent heat flux simulation under dry condition is not ideal. Further research and

refinement for the hydrological process between land and atmosphere described in CLM is needed in semi-arid areas.
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Fig. 2 Variations of atmospheric forcing input data (a) temperature, (b) specific humidity, (c) wind speed, (d) precipitation rate, (e) downward shortwave

radiation, (f) atmospheric pressure, and (g) downward longwave radiation for land surface models for the period from Jan to Dec 2007
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Fig. 3 Variations of simulated and observed daily mean soil temperature at different soil layers
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Table 3 Deviations of simulated and observed soil water

content at different soil layers
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5 0.013 —0.012 —0.090 0.039 0.028 0.103 0.252 0.182 0.664
10  —0.010 —0.028 0.078 0.049 0.040 0.095 0273 0.223 0.528
20  —0.036 —0.012 0.109 0.075 0.032 0.122 0452 0.192 0.734
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80 —0.029 0.010 0.181 0.049 0.048 0.185 0446 0432 1.676

EHRE

b T PR B AU T A B R A R R A I
S5F, RTINS LI S 1) b S SRR R R S R e
A1 S S 0 RO i 2 o0 i 3 R 1 30 0 B )
BAD ™= A5 o 7ERG I AR B Gepidulr, RBHAR
SRR AP E R s N DR o b s
SOV SN A AR RE o SRR T B T 1
R, T RIBRAE, 3 M ERRA
[]: NOAH Hxrh H3RIR B & R R H P304
EB] P05, RS I i S S5 AS
#| (Yang et al.,, 2011). 7& SHAW i, Rk
M) R AR BT 4 1K) 3 J2 7 S5 (Flerchinger,
2000), -t AR UEEARDG, BT SRR N AN
TRARESHAAGH]. CLM B R 2> vl W

3.3

RIVHE, IR MRS LR ANOC, RS SRR
JH SNICAR #i% (Snow, Ice, and Aerosol Radiative
Model) 157551 (Oleson et al., 2010), X} T K4
ST, 3 AMBEAHIL T Stefan- Boltzman gt}
S LRI B VARG, AR = BN =,
a2 MM R (Mahrt and Pan, 1984; Flechinger
and Saxton, 1989; Flechinger, 2000; Oleson et al., 2010),

Bl 6 25 th T 3 ANBLUBLALH ) S5 SR 4 S5 WLl i
(B HFE R . KL 6 T LLE 2], 3 MK
BIRe AUl B S S () ARk %5, NOAH Al
SHAW B (R AL BOUIIE fd 5, T CLML AR
(IR SULAEL I /N T I . 484K oK, SHAW Al
CLM FEC IR BR3P 1) A 2 AR /N, A
i 15 Wm?; NOAH Bt i 2 HIXTE K, S kT
EF 25 W m . Wi 7a—c 25 I 3 AR
S5 S 5 MDA ) R B T L, SHAW B (1) 4
PMEEWIME LA LS 111 LHEARES, H
FRHOEF T 0.92; NOAH Fl CLM it fh £k L)
HERIYTE 121 R, CLM A S s i, %
4 23 TR L 3 AR AR AUL 1 1t 3 8 e )
FWMGHEE R . R PR, SHAW BB E S
ML ¥ MBE. RMBE ¥J/hF NOAH Al CLM ##
Ko ZAEKE, SHAW B S b i stk se
AU, AU S IR ) D 22 5/ o

Bl 8 45t TIN5 3 AN cCUBEAUL (1) b e K e
SHHIEAR . WiE AL, 3 AN R A R
SR LA BAR, Xt TS — AR B B T
X MR B AR RCR R U o 42, AT IR,
NOAH A1 CLM ISR LS, SHAW FL A1
FARIEER K. 2, CLM BRI e 3
Pt B 5 WIIE (1) ARG 3 WA IR AR Y & o

SERBILT AN AL HE s RS AR ] ok Wi 9a—c 4310 3 BB IR KPR 5

(\I.E 100 T

= i —— Observation —— SHAW ---- NOAH ----CLM

E 80 o ORI

g M, -‘-ﬁiir’ PR

E 60 I T TN

° )} | A e

S s MR i A i e

£ 40T R I AV

g N r '!l\ r\ . i

2 20 ‘1. l‘! ,,V'l: \’I\ N

5 0 T T T T T T T T T T T T
60 90 120 150 180 210 240 270 300 330 360

Julian day

6 AR RO I ) P340 S S A A2 1k

Fig. 6  Variations of simulated and observed daily mean upward shortwave radiation
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Table 4 Deviations of simulated and observed surface energy fluxes
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e bk —4.54 -6.26 -0.90 45.64 53.34 40.74 0.699 0.817 0.589
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