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Abstract: In this study, two land surface schemes (1LSSs), Noah LSS and Noah-MP LSS, are evaluated
over the East Asian Region for January and July in 2013. Through the evaluation of 2-m air temperature,
10-m wind speed, surface temperature, soil temperature at depths of 5 cm and 70 cm, and soil moisture at
depths of 5 cm and 25 cm, the results showed that: (1) Compared to Noah LSS, Noah-MP LSS produces
less surface sensible heat flux but more latent heat flux in January in most areas. Noah-MP LSS produces
more sensible heat flux except for Indian continent, western China and its adjacent regions, northeastern
China in July, also more latent heat flux in most areas. The magnitude of increase in latent heat flux in Ju-
ly is larger than in January. (2) Compared to Noah LSS, Noah-MP LSS improves the overall simulation of
soil moisture and soil temperature over the East Asian Region. (3) Compared to Noah LSS, the bias and
root-mean-squared-error of simulated 2-m air temperature and 10-m wind speed with Noah-MP LSS de-

crease, especially the simulation for the 2-m air temperature over Indian continent and cold climate regions
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is improved significantly. This study indicates the advantage of coupled Noah-MP over the East Asian Re-

gion, and provides the basis for WRF/Noah-MP in future operational application.

Key words: Weather Research and Forecasting (WRF) Model, East Asian Region, model evaluation, land

surface processes
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Fig. 1 Monthly mean differences of simulated sensible heat flux (a,c) and latent heat flux (b,d)

in January (a,b) and July (c,d) of 2013 between Noah scheme and Noah-MP scheme (unit; W+ m %)
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Fig. 3 Monthly mean bias of simulated surface temperature (a,d), soil temperature at depth of 5 cm (b,e) and

70 cm (c,f) in WRF simulations with Noah (a,b,c) and Noah-MP scheme (d,e,f) in July of 2013 (unit; C)
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Fig. 4 Monthly mean bias of simulated soil moisture at depth of 5 em (a,c) and 25 ecm (b,d)

WRF simulations with Noah (a,b) and Noah-MP scheme (c,d) in July of 2013 (unit; m® « m™*)
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Fig. 5 Differences of monthly mean RMSE of simulated surface temperature (a,d) ,
soil temperatures at depth of 5 cm (b,e) and 70 cm (c.f) between WRF simulations

with Noah and Noah-MP scheme in January (a,b,c) and July (d,e,f) of 2013 (unit; C)
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and Noah-MP scheme in January (a,c) and July (b,d) of 2013 (unit: m® « m™*)

em %)



LR

gk RAE IR Xk i A RE 5 %€ Noah fi1 Noah-MP (¥ b PFAl 1065

2.3 EMEE

WRF B0 4 i 2 m T R G H&Z 10 m
A 38 0ok b, 0 B b T R R A e v TG
2R . RUL , Hb 3R B T 5 R MR
P28 AL CIEL T AR 2) o 00 52 T 5 28 4h 3212 W o
B 7 4 1 T 4> 31 F] A Noah Fil Noah-MP 5 22 £ 41
) 2 m YL 25 . & 25, Noah )57 LAY 2 m iR
JEAE 45°N Hb X B8 i 22 HL A W 22, 2 m R AE
VRS R R B A7 — 1~ 2 8 M Al K o0 s A 3R R
Ay KIS AR A . 7E Noah J5 2w, X R 4 i) 4b 2 i L
BB 2 BB R U ZE R SR AR A
M E KBS ER £ 50 & 982> (Niu et al, 2005), T
Noah-MP £ 4k J7 51 5 ik $6 [n] 1, % 56 12 5 M %
JZorIF B2 ik 3 2R IR, WA R vk 1 4 4
BEVE Tk 73X — 8] 8 (Niu et al, 2007). FrLA
Noah-MP i 4 25 45 b Ml (X K 75 9 e i 2 b X+ 458
VELBE KA AR 2 m S AR LA R AT

AN TE 2.1 W A Al LUE & 2=, No-
ah-MP J7 8 #H%¢ Noah #5481 i) B 4438 2 7€ 40°N LA
At DX I« 5 FAGE 1 0 R /N R A R
1 B4 1 B 5 i B 25, Noah-MP 5 2& S R A i fil
002 5 R K 78 B UK i B DA 3t i DX AR 5L A AR 41K »
TR A i 1 AL E 22 50 DX 1 i v s (EE: 7R B

75 90 105 120 135°E
o —6<x<—4 0 A4<x<2 0 2<a<0
® 4<ix<6 ® =6

YRR it i1 X 3 A B 58 CIRL 1) B DA S i 400 B 7
Z M X A% Noah J7 0k . B X — AN 19 T
AT o A% 31 R /A0 v b 38 BRI 11 RIS R O 4 Hb R A
KA A I 2 e 1 08 /D s 22 R 8K . BT LA, Noah-
MP J7 Z L T Noah J7 % . 78 2013 4E4F= AR
X IR HR Gt P ) 2 m Jl S (Y 1F i 22 %
% 5 TR B ARG T B RE vk R Bl b X 2 m L8 76 2013 48
KRR IEAN 25 . (H 2 HAE B 2% K0 40 1l DX AR Al %
R 0 R AE T 8 AR A A PG b A b X (A
3, —ERE LR T 2 m IRAET R AR &
K PG ALACH o i 2 e 22 (| 7). Bt Ak, Noah-MP
A B2 AU b XA 25 114 1E i 22 AH ¢ Noah 0t 47
BT 380, PR R AR 12 b X4 Z 500 1 b o J A1, ¥
FRG 2l v 5 Y PRG  10 1 hn  OR T JRRAGE Y dk
A (B D) S = T Noah J5 %8, MUTTHS Jin T ik
FEM B 22 . [ B Noah-MP ¥4 /il T 2 pg g 5 S L
Jo) 30 1, DXl v VS % i e ] M DX P v i 22 5 AT fE
A& Noah-MP 7 i #6 [X 35 & il 7 3¢ )2 1 88 R B i
Al T R E 08 B (B 2), [F ARAS TR HGE
i DTS 42 O 26 38 0

Noah-MP #H%; Noah /%, RIBf ek T 2 m 4
XTI BE R4, BEAIC T 2013 48 7 F At M X =5 14
2 m AHXFRE R, THE T 2013 4 1 H ZRAU AT PN S
AWK 2 m AHXS 1 (W) . 76 2013 4E 1 F1 7 A

ox<—6 o —6<x<—4 0 A4<x<2 0 2<a<0
® 4<ix<6 ® =6

Kl 7 Ff Noah(a,c) fll Noah-MP(b,d)J7 Z#E Y 2013 45 1 A (a,b),
7 H (e d2 m SR I 22 G O
Fig. 7 Monthly mean bias of simulated 2 m air temperature in January (a,b) and July (c,d)
of 2013 with Noah scheme (a,c) and Noah-MP scheme (b,d) (unit: C)
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Fig. 9 Time series of monthly mean bias(solid line) and RMSE (dashed line) of simulated near surface

variables with Noah and Noah-MP scheme: 2 m temperature (a,b),
10 m wind speed (c,d) in January (a,c) and July (b,d) respectively
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