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CLDAS Drive Land Surface Model to Simulate Latent Heat Flux in China
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(1. School of Geographic Sciences, Nanjing University of Information Science & Technology, Nanjing 210044, China; 2. National Meteorological
Information Center, Beijing 100081)
Abstract: The correlation coefficient (R), the average deviation between (ME), root mean square error (RMSE), and
coefficient of Nash (NSE) were calculated between the three land surface model from the land data assimilation
system of the China Meteorological Administration (CLDAS CLM, CLDAS Noah and CLDAS-Noah-MP) and
global land surface assimilation system (GLDAS-Noah) and the flux tower standing observation data, and the
accuracy evaluation in terms of different time scales and the different underlying surface were given. The results
show that the diurnal variation and annual variation trends and peak time of the single peak can be simulated
according to the simulation results of the four models. The peak of diurnal variation generally occurs at 14: 00, the
annual variation peak occurs in summer, and the numerical simulation effect is slightly worse in irrigated or
freezing-thawing farmland and wetland in spring. On the scale of the hour, day, and month, the simulation of models
driven by CLDAS is generally better than that of GLDAS. The mean R-value of simulation by models driven by
CLDAS is higher than that of GLDAS-NOAH, which is 0.07, 0.08, and 0.02, respectively. The mean value of RMSE
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is lower than that of GLDAS -NOAH, and the errors are reduced by 6.6, 5.5, and 2.3W-m72, respectively. The

simulation of the model will change along with the time scale and the underlying surface properties. From the hour

to the day to the month scale, the simulation goes through a process of first getting worse and then getting better. The
simulation on the month scale is the best, in which Noah-MP performs well, with R value of 0.88, RMSE of 20.8
W-m %, and NSE of 0.58. Four model simulation results under different performance have the same certain

commonality that simulation in mixed forest and coniferous forest were overestimated and that in the rest underlying

surface are underestimated. Although no models work well for all underlying surfaces, CLM performs best in

stations covered by Gobi, mixed forest, and coniferous forest, Noah performs best in desert and cropland, and

Noah-MP performs best in meadow, grassland, and wetland.
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Table 1 Basic information of sites

2% Longitude 25 Latitude IR Altitude R ETRrEn | TR

¥l 55 Station
(°E) (°ND (m) Period Land surface condition

K1l Cbs 128.083 2.4 738 2008-2010 Ak Mixed forest (MF)
T Qyz 115.06 26.7333 110.8 2008-2010 %Pk Coniferous forest(CNF)
1 ILHE Hbge 101.3312 37.66 3250 2008-2010 % Ji Grassland(GRA)
#L3E i Hbsd 101.31 37.61 3160 2008-2009 YEHL Wetland(WET)
M5 Nmg 116.68 43.55 1189 2008-2010 )5 Grassland(GRA)
it Dx 91.083 30.85 4333 20082010 )i Grassland(GRA)
%% Ad 91.62 3224 4695 2014-2016 #i i) Meadow(MD)
A Ng 91.9 32.24 4509 2014-2016 % 4i] Meadow(MD)
K%l Dxz 116.4271 39.6213 20 2008-2010 A& M Cropland(CL)
B Ar 100.4643 38.0473 3033 2013-2017 1 41) Meadow(MD)
1FET Hzz 100.3201 38.7659 1731 2013-2018 i Desert(DES)
LEE Gb 100.30420 38.91496 1562 20122014 KBk GoBi (GB)
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Dx) , eXH CL CKM3fi Dxz) , fIEAM MF (K1l Cbs) , giiH WET Gt Hbsd) , hgHH#k CNF (T Qyz) - Kl 2. 1 3 [A] The same
as Fig.2 and Fig.3. 1.7 Spring, 2.2 Summer, 3.4KZ% Autumn, 4.4Z% Winter, 5.43%F Annual

E1 8sHARTHEmELEMEEVNEMGEEXNENHE (LE) NETEHATLMETH
Fig. 1 Average diurnal variation of latent heat flux observed at eight different underlying surface types and output value (LE)
of three land surface models
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Fig. 2 Annual mean daily change(1) and seasonal change(2) of simulation error (simulated value minus measured value) on
different underlying surfaces of the 4 models
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(0.94+0.68), Noah [FIAR}ZHARE Fil 557N (0.73+0.35),
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7E 10W-m > Ll k. (2) M\ RMSE &, BREHHK,

GLDAS () RMSE /1 CLDAS 3K~ 3 Ml b=k,
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/N, Noah ZEFCHAIAL M) RMSE /e (3) 458
SAEA TR # T F 34 BE AR A RSSO0 s i A8 (148
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Table 2 Evaluation index of simulated values of latent heat flux of four land surface models on eight underlying surfaces

38 Model data #1#% Slope AR Intercept (W-m ) RMSE(W-m ?) R NSE

XHE GB Noah 0.49 16.81 4451 0.66” 0.43
CLM 0.45 12.02 4127 0.74" 0.51

Noah-MP 0.45 16.69 44.00 0.67" 0.45

GLDAS 0.26 15.64 50.93 0.54" 0.26

41 MD Noah 0.78 44.61 0.86" 0.72
CLM 0.48 12.80 51.32 0.88" 0.63

Noah-MP 0.66 4331 0.88™ 0.74

GLDAS 0.57 54.56 0.78" 0.58

i DES Noah 0.53 44.56 0.68"” 0.43
CLM 0.38 44.68 0.78" 0.42

Noah-MP 0.50 45.11 0.67" 0.41

GLDAS 0.26 50.94 0.60” 0.25

%5 GRA Noah 0.50 41.63 0.77" 0.51
CLM 0.42 10.30 40.46 0.80" 0.54

Noah-MP 0.54 38.31 0.817 0.58

GLDAS 0.58 42.05 0.72" 0.50

& H CL Noah 0.80 51.33 0.80” 0.58
CLM 0.60 13.27 62.58 0.70" 0.38

Noah-MP 0.89 63.44 0.75™ 0.36

GLDAS 0.78 65.24 0.717 0.32

TRA K MF Noah 1.51 46.31 0.90” 0.11
CLM 1.08 26.05 0.90” 0.72

Noah-MP 1.29 -0.28 34.42 0.90™ 0.51

GLDAS 1.61 60.29 0.86" -0.51

i WET Noah 0.64 44.09 0.717 0.43
CLM 0.46 41.64 0.74" 0.50

Noah-MP 0.54 41.49 0.73™ 0.50

GLDAS 0.47 46.56 0.66~ 0.37

bk CNF Noah 1.14 42.59 0.92" 0.73
CLM 0.82 13.81 35.60 0.90” 0.81

Noah-MP 1.02 1235 44.87 0.89™ 0.70

GLDAS 1.06 43.18 0.90” 0.72

T T TR RS R HOE L 0,05, 0.01 AT B MRS .

ke

Note: " is P<<0.05, " is P<<0.01.
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