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Fig. 1. Comparison between the northern
hemisphere averaged profile of

control run (solid line) and test

run(dash line) in temperature mean

error on the 5th day forecast for (a)

monthly mean of December 2009

and (b) monthly mean of July 2010.
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Fig. 2. Comparison between the northern
hemisphere (20 ° N-80 ° N) averaged
profile of control run (solid line) and
test run(dash line) in temperature root
mean square error on the 5th day
forecast for (a) monthly mean of
December 2009 and (b) monthly mean
of July 2010.

2R BHBE

FH A T M 25 ROR S B
BRI E M - RIS St it 2= T B2k
EEETAERSN (B 3) DU
Noah 225 =0 iE B g R A9 R IR » 7¢I
A BLEF] > EH Noah Hi =% - AL
Gy T T B o] RN BAGE 2 Ry B ke s - Hoop
BPIR N RHEE - (CEEKE > JLFIR
A Z0F ([ 3a) > £IKEER AV TR
HumEE 13.8 W/m? /1 & 21.8 W/m?<df
FERERE (B 3b) > £FRER EAYFY
RN EGE R 45.6 W/m? 141 5 58.5
W/m? -

3 (a) 2009 4 12 H R, (b)) 2010 £ 7
A% 5 R¥E@ AT EEH Pt e BK
By CRENAH - PRI ) - BAL A
w/m2 -

Fig. 3. Global distribution of sensible heat
flux difference(test run - control run)
on the 5th day forecast for (a) monthly
mean of December 2009 and (b)
monthly mean of July 2010.
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OPS 13.8 | 42.8 |120.5| 66

ENOAH| 21.8 | 40 124 68
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UIoU1IoUT
OOOOOO

'—I—I—LI:

sh Ih ss rs
ERA 33,5 | 56.2 | 163 | 66.8
OPS | 456 | 63.2 | 196 | 73.9

BmNOAH| 58.5 | 55.5 | 197 | 77.8

B4 (a) 2009 &£ 12 H; (b)) 2010 7 H
Z EERPEEIREE U PRI > sh Byl b
AfREGE S - Ih Ryln) LVEBVEE - ss
Ry TR RLR O FES i - rs Fylnl
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Fig. 4. Comparison of surface energy budget
including sensible heat flux(sh) , latent
heat flux(lh), short wave radiation
flux(ss) and long wave radiation flux(rs)

between ERA-interim reanalysis (ERA) ,

control run(OPS) and test run(NOAH)
for (a) monthly mean of December 2009
and (b) monthly mean of July 2010.
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2. E¥/BEE (minimum
stomatal resistence )
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Mahrt (1991) & Jacquemin and Noilhan
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e By — R B R R 2 8 BB R/
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5 o
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Table 1. comparison of minimum stomatal

resistence between original value
and adjusted value

ERZh - ZNUENEEER
TEY)fEdE (vegetation type)
SEEET | SRR
1 Tropical forest 300 300
2 Broadleave-deciduous trees | 175 175
3 Mixed forest 175 175
4 Needleleave-evergreen trees | 300 300
5 Needleleave-deciduous 300 70
trees
6 Broadleave trees with 70 70
ground cover
7 Ground cover 45 20
8 Broadleave shrubs with 225 70
perenial ground cover
9 Broadleave shrubs with 225 70
bare soil
10 | Dwarf trees and shrubs with | 225 70
ground cover
11 | Bare soil 400 70
12 | Cultivations 45 20
13 | Glacial 150 70
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Fig. 5. Difference(noah_zt - noah) distribution

of (a)sensible heat flux and (b) 850hPa

temperature on the 5th day forecast for
monthly mean of July 2010.
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Fig. 6. Global distribution of (a) sensible
heat flux difference(noah_ztrsm -

noah_zt) and (b) 850hPa temperature
difference(noah_ztrsm - noah_zt)
on the 5th day forecast for monthly
mean of July 2010.
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Fig. 7. Comparison between the northern
hemisphere (20°N-80°N) averaged
profile of control run (solid line) test
run(circle dash line) and noah_ztrsm
run(full circle dash line) in anomaly
correlation on the 5th day forecast
for monthly mean of July 2010.

(8a) Kot % w7 (mean
error) » EZERR (B ) MURESFHR
AR PERE RS I R A R = > BEARREH
FEERZE  BEHE EAARE > BT



¥ 1%1E 850 hPa £ K& 0.25CHY %R
72 EE I REE N S Noah fliA >
% PERRA (Z2.0BIRESR ) AR Y -
{55k 700 hPa LT~ 8 A B% {7 7 > 850
hPa HYBE R 73T 0.35°C - &8 e ERRY
FEI% (B LERES ) BRZHERKD
Bt % IR Ry 0.15°C -

8 bFEK (20°N-80°'N) %5 5 K¥H# (a)
MR (b) TR IR
A B BIERER  Z0EESRR
AR - B BIRE 4R R S R -

Fig. 8. Comparison between the northern
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run(circle dash line) and noah_ztrsm
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on the 5th day forecast for monthly
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Assessment and Adjustment of the Noah
Land Surface Model
Applied to the CWB Global Forecast System

Feng-Ju Wang®, Chin-Tzu Fong?
Research and Development Center?, Central Weather Bureau
Meteorological Information Center?, Central Weather Bureau

ABSTRACT

In this study, tests for assessment and adjustment of the Noah land surface model which is
introduced from NCEP GFS to CWB GFS are performed. Based on the preliminary results of
the assessment, a warmer tendency extensively comes up over ground level and lower
atmosphere both for summer and winter.  Although which would reduce the existing cold bias
for winters, it further intensifies the warm bias in summer as well. Through referring to
diagnoses of surface energy budget with EC-interim reanalysis, it shows the overestimation
problem of Bowen Ratio (sensible heat/latent heat) exists in summer and would deteriorate
while Noah land surface model is applied. Thus two approaches are put into adjustment test
intending to decrease Bowen Ratio and then the warm bias in lower layers of atmosphere.
Sensitivity test of initial soil moisture is also implemented in this study.

Key words: land surface model, sensible heat flux, surface energy budget
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