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Introduction: Importance of soil parameterization ]

Bellucci et al. (2015):

Transitional climate zones with strong land-
atmosphere coupling.

Breil et al. (2019):

Improves the predictive capacity of climate
models on a decadal scale.

Miralles et al. (2014):

Feedback mechanisms: extremes and
effects of climate change (prediction of
droughts and heat waves).

‘lue

Forc
con

Decadal
predictions

Day Week Month Season Year Decade Century

Weather
predictions

Seasonal to Long term climate

interannual change projections

predictions

Kirtman, B., et al. (2013)

Precipitatlon Temperature
1. A \ b ] ‘~ ‘» %
".: e x‘r O\ " ”

Drought Heatwave ABL

VPD
Increase

,’Evagoratlo
’/ ) Decrease \

Miralles, D., et al. (2019)



[ Data and methodology: WRF model configuration ]

ERAS ﬂested domains: \
o l > d01: EUROCORDEX, ~50Km

> dO02: Iberian Peninsula ~10Km

< Parameterization schemes (Arglieso et
al., 2011; Garcia-Valdecasas Ojeda et

(R, al., 2017, 2020):

i > Microphysics: WSM3C

Cumulus clouds: BMJ

Short/long wave radiation: CAM 3

Surface layer physics: MM5 similarity.

Planetary boundary layer: ACM2

TASMIN: temperatura minima \\30 years of spin up (Hu et al,, 2023y

PR: precipitacién

were o (1 [ ol
CERDEX | kL= 8

\\
A
VYV VY

3




Data and methodology: Noah-MP and choice of

experiments
Variable physical
Ni Original
meaning/definition W name ginal name
Namelist Default —

options for dynamic vegetation OptDynamicVeg OPT_DVEG

tions for c: stomatal
op ,mm of Canopy stomaa OptStomataResistance OPT_CRS
resistance

tions for soil moisture factor |
Optons ot &:’m HDISTHTE factat fer OptSoilWaterTranspiration OPT_ETR
stomatal resistance
options for surface runoff OptRunoffSurface OPT_RUNSRF
options for subsurface runoff OptRunoffSubsurface OPT_RUNSUB Common
options for surface layer drag coeff | OptSurfaceDrag OPT_SFC
options for supercooled liquid OptSoilSupercoolWater OPT_FRZ references and<
water (or ice fraction) P pe - b aSi C
options for frozen soil permeability | OptSoilPermeabilityFrozen OPT_INF bi .

tions for G adiati combinations
OPTIONS TOT Caopy radiahion OptCanopyRadiationTransfer | OPT_RAD
transfer
options for ground snow surface ATl
albedo OptSnowAlbedo OPT_ALB
options for partitioning
precipitation into rainfall & OptRainSnowPartition OPT_SNF
snowfall
Upl]l.]:ll? for luw{c r boundary OptSoil TemperatureBottom OPT_TBOT
condition of soil temperature
options for snow/soil temperature OntSnowSoilTemnTime OPT STC
time scheme (only layer 1) P P -

tions for surface resistent t
OPTOTS FaT ST AEe TESIstet 10 OptGroundResistanceEvap OPT_RSF

evaporation/sublimation

Exp |dveq | crs |sfc [ bir | run | frz | inf | rad | alb | thot | stc | rsf
0 4 |1 (1 (1 13 [1 |1 [3]2]2]1]|1
1 2 011 (1 1t (11 (1101711
2 T e 1 [ e e e T e e Y e Y I A |
3 2 21|11 {1]|1 {111 ]1]1
4 2 01 (121 (1|1 {11 1]1]1
5 2 01211111 (1(1(171]1
6 2 011 (1111 (27101011
7 2 01 (1|11t {1 |1 {3 |1;1]1]1
8 2 011 (1111 (1{2(101]1
9 2 11 (1 14 (11 (1]1(1[1]1

102 (1111112111711 (11

Mmjp2 (1113111111711 (11
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Data and methodology: Noah-MP and choice of

experiments

Variable physical
New name Original name
meaning/definition 8l
Namelist

options for dynamic vegetation OptDynamicVeg OPT_DVEG

tions for c: stomatal
op ,mm of Canopy stomaa OptStomataResistance OPT_CRS
resistance

tions for soil moisture factor |
Optons ot ‘fm HDISTHTE factat fer OptSoilWaterTranspiration OPT_ETR
stomatal resistance
options for surface runoff OptRunoffSurface OPT_RUNSRF
options for subsurface runoff OptRunoffSubsurface OPT_RUNSUB
options for surface layer drag coeff | OptSurfaceDrag OPT_SFC
options for supercooled liquid OptSoilSupercool Water OPT_FRZ
water (or ice fraction) P pe -
options for frozen soil permeability | OptSoilPermeabilityFrozen OPT_INF

l' = l" . - d‘, l'
OPTIONS TOT Caopy radiahion OptCanopyRadiationTransfer | OPT_RAD
transfer
options for ground snow surface ATl
albedo OptSnowAlbedo OPT_ALB
options for partitioning
precipitation into rainfall & OptRainSnowPartition OPT_SNF
snowfall
Upl]l.]:ll? for Iuw{c r boundary OptSoil TemperatureBottom OPT_TBOT
condition of soil temperature
options for snow/soil temperature OntSnowSoilTemnTime OPT STC
time scheme (only layer 1) P P -

tions for surface resistent t
OPTOTS FaT ST AEe TESIstet 10 OptGroundResistanceEvap OPT_RSF

evaporation/sublimation

Dry scenario.

Nr

Wet scenario

Combination

12

13

14

13

16

17

18

19

20

21

22

23

24

25

26

27

28




[ Data and methodology: Year selection ]

Eooa ponineuter Amet
_w Annual accumulated
liin MR i precipitation in
- peninsular Spain.
o ‘ Source: AEMET
NI N i D i  rrriyy

NCEP/NCAR Reanalysis

Surface Precipitation Rate {(mm/day) Composite Mean NCEP/NCAR Reanalysis

Surface Precipitation Rate (mm/day) Composite Mean

. .. Precipitation rate

- .. (mm/day) for 2005

. (left) and for 2010

by »» (right).

. - ' Data: NCEP/NCAR 40-
oo .. year reanalysis (Kalnay

g ) et al. 1996) i

Jan to Dec: 2005



[ Data and methodology: Selection of parameterization schemes ]

TS T T ST —— - - - - == =
._9;625_'“1’“)’_' I Spatial analysis |

Evaluation Metrics: Chang, M. et al. (2019) Application of the Student t Test with

o = 0.05 between the WRF and AEMET

Statistical formulae used for the analyses of the option combinations.

Statistical Metrics Equation® :
Mean Bias Error(MBE) L0 - 0p) : ex p erime ntS
n | — —
Standard Deviation(SD) .‘W : Prueba T X1-X2
1— \ n-1 ; -
S (01-07 i de Muestras 11
LS ! Independientes 52(— +— )
Correlation Coefficient(COR) n ¥R (0M) - (B, 0 3L | M) : ny g
JnXloy 02— opfin M2 - (B M
Normalized Mean Error(NME) R IM -0 !
B o ] donde
i=1 i 1
5% Statistical Measure® 2(%5) [Ms — Os] i ny 9 n, 2
95% Statistical Measure® (%95) [Mgs — Ogs| ! - -
s ! Z(xi X.) + _E{xj - X.)
1 M represents the model values and O the observed values. i 2 = : -1
2 Ms, Os: value at 5% of distribution of M, O respectively, Mys, Oqs: value at 95% of distribution of : s "1 + r--l2 -2

M, O respectively. U
I



Proposed experiments

ReS u |tS : SenSItIVIty Exp | dveg run | frz ad | &l | thot | sto | rsf
DefaU|t —> |0 4 1 1 3 1 2 1 |1
Mean Ranking (1|2 ! _ P
29 - 2 |3 1 1 |1 1|1 |1
27 N 3 2 1 1 1 1 1 1
Common < 2 1z 1 | PR
25 ’ - 5 2 2 1 1 1 1 1 1
¢ references and
23 L] [ ] < 2 1 1 1 2 1 1 1
f . e Expo Exp 15 basic E 1 'K 3 1 |1 ][4
21 N : Exp 1 Exp 16 . . s |2 1 1 |1 2 |1 |1 |4
. o EP2  m Expl7 combinations | 1T — T
19 ® Exp 3 Exp 18
17 ® ° Exp4 ‘ Exp19 10 2 1 1 a 1 1 1
o = = Exp 5 Exp 20 n |2 112 |1 |1 1|1 |1
£15 o ¢ ® Exp6 ¢ Exp2l (le s [ n e o o e |0 0 |
& ® o ° Exp 7 Exp 22 ST S T I T I I I T [ I
13 e ® Exps8 Exp 23 -
- Exp9 ° Exp24 Dry Scenario< 14 5 1 1 2 1 1 2 1 1 1 1 1
11 ® Explo & Exp2s 15 |5 1 1 |2 1 1 2 |1 1 1 1|3
9 ’ Expll Exp26 18 5 1 1 2 4 1 2 1 1 1 1 3
oS
L 4 Exp 12 Exp 27 17 |5 2 (1 ]2 |4 (2 |2 [1 [1 [1 [1 |3
; ¢ * B Expl3 Exp 28 e - - ——
& Exp14 18 2 2 1 1 1 2 2 2 1 1
5 ® 1| |2 1 [2 |1 |1 2 [1 |1
20 2 1 3 1 1 2 1 1 1
3 2 |2 1|3 [1 |1 3 (2 |1 |1 |4
. - ® _ . z |2 1|2 [1 |1 1 (2 |z [1 ][4
e ¢ . Wet scenario< —; —— —
Pr T2MAX ~ T2MIN = S
R . . . 24 1 1 1 1 1 1 1
Ranking for pr, Tmin and Tmax taking into account the PO PR PR PR PR P P PO P P P P
correlation, standard deviation, MBE, NME, p5 and CHlE i E LN
FE 'NERERE 2 (1 |1 |4
. . . A\
p95 W|th respeCt to AEMET Comblnatlon-—> B |5 |z |13 |1 |2 |1 |2 |2 [+ |1 |1




Results: Precipitation sensitivity

ALB

RSF

TBOT

Sensitivity analysis based on the ranking of experiments of
the different parameters of the Noah-MP configuration for
precipitation

Exp crs | sfc | Betr | rn | frz | inf [rad | alb | thet | st | rsf
0 1 1 1 3 1 1 3|2 2 1 1
1 1 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1 1
3 2|1 1 1 1 1 1 1 1 1 1
4 1 1] 2 1 1 1 1 1 1 1 1
] 112 (1 1 1 1 1 1 1 1 1
6 1 1 1 1 1 1 211 1 1 1
T 1 1 1 1 1 1 3|1 1 1 1
8 1 1 1 1 1 1 1 2 1 1 1
9 1 1 1 4 1 1 1 1 1 1 1
10 1 1 1 1 211 1 1 1 1 1
1" 1 1 3 1 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1 1 1 1
13 1 1 1 1 1 1 1 1 1 1] 2
14 1 1] 2 1 1 211 1 1 1 1
15 1 1] 2 1 1 211 1 1 1|35
16 1 1] 2 4 1 211 1 1 1] 23
17 2112 4 1221 1 1 1] 2
18 1121 1 1 1 2] 2 2 1 1
19 1 11 2 1 1 1 1 1 2 1 1
20 1 1 3 1 1 1 1 2 1 1 1
21 1 1 3 1 1 1 3|2 1 1 1
22 1 1 3 1 1 1 3|2 2 1 1
23 1 1] 2 1 1 1 3|2 2 1 1
24 1 1 1 1 1 1 1 1 1 1 1
25 1 1 3 3 1 1 3|2 2 1 1
26 1 1 3 3 1 1 d 2 1 1 1
27 1 1133 1 1 1 2 1 1 1
28 21131 21113 ]2 1 111




Results: Maximum and minimum temperature sensitivity ]

T. max

TBOT Teot

Sensitivity analysis based on the ranking of experiments of the different parameters of the
Noah-MP configuration for maximum temperature and minimum temperature.

10



Results: Annual cycle - 2005

(a) Precipitation

{(b) Maximum temperature

{c) Minimum temperature

130 33 T
120 31 8 2 -
110 29 8
gmo- A ;z
c 90 i -~ -
g 80- I8 €23 g
!
é it il? EEJ;
% 50 515 E
-E 40 e 13 "
£ 30 i 3
20- 9 )
10- 7 r.
0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dic s Jan Feb Mar Apr May jun Jul Aug Sep Oct Nov Dic Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dic
o s0 s3 s6 s9 s12 s15 s18 s2l1 ©s24 o s27
o sl sd s7 ¢sl0 o sl13 s16 519 522 s25 s28
©s§2 ©s5 o8 sll o sl4 o sl7 s20 s23  © 526
Standard deviations:
0 1112|314 5 6 7 | 819 (10|11 12|13 |14 |15 |16 | 17 |18 |19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28
pr 0.14{ 1.31| 2.00|14.60| 2.79| 3.19| 1.40| 0.86| 2.17| 1.01|0.94| 2.84| 0.29| 0.68| 3.77| 2.75| 4.52| 14,16| 3.01| 1.96| 1.55| 3.68| 4.42| 2.47| 1.14| 1.74| 2.21| 1.00{12.30
|_tmax 0.76| 0.66| 0.69| 0.75| 0.73| 0.08| 0.68| 0.68| 0.67| 0.63|0.67| 0.81] 0.79| 0.87| 0.75| 0.90| 0.84| 0.27| 0.40| 0.76| 0.80| 0.74| 0.75| 0.64| 0.88| 0.83| 0.80| 0.87| 0.11
|_tmin | 0.07| 0.43] 0.34 0.69| 0.28| 0.86| 0.53| 0.13| 0.43| 0.42|0.45| 0.38| 0.47| 0.85| 0.41| 0.78| 0.77| 0.36| 0.96 0.33| 0.38| 0.04| 0.06[ 0.06|] 0.36| 0.09| 0.07| 0.41f 0.32
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Results: Annual cycle - 2010

(a) Precipitation

{b) Maximum temperature

{c) Minimum temperature

130- /\ ,a'; 33 8
120 / L) fi 31 — 16
110- \ 20 ,
z § 14
2100 \ 27 g
2 90- \ / 525 G 12
£ ¢ 0 N € 8 <
£ 80 4 8 /i 023 @10
E 4 g L 521 ¢ 3
< o8 f %19 ° 8
2 60- \H e o / g 8
= - \ fi 217 o 6
£ 50 / E £
k= 4 215 g
g \ 13 4
S 30 \ 11 2|
20- \ 9 ] (]
10 i § 7 0
0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dic 3 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dic -2 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dic
o s0 s3 s6 s9 512 515 s18 s21 o s24 o s27
o sl sd s7  osl0 o sl3 516 519 522 525 528
©s2 <55 os8 s11 o sl4 o 517 520 s23 o s26
Standard deviations:
01112 3 4 5 6 7 8 |9 (10|11 |12 | 13 (14 (15|16 | 17 |18 |19 | 20 | 21 [ 22 | 23 | 24 |25 | 26 | 27 | 28
pr 1.88| 3.34| 0.21]| 11.46| 0.54| 2.06| 3.01] 2.38) 2.09| 2.11(3.44| 1.66| 1.83| 1.90| 0.38| 0.43| 1.19| 12.98| 0.77| 3.34| 1.55| 1.06| 0.04| 0.28| 1.41| 3.14| 2.50{ 3.89| 9.40
tmax | 1.00 0.78| 0.73| 0.70| 0.82| 0.51| 0.78| 0.74| 0.77| 0.66|0.78| 0.91| 1.09| 1.26| 1.08| 1.20| 1.09| 0.19| 0.90| 0.78| 0.91| 0.83| 0.83| 0.93| 0.93| 0.80| 1.02| 1.11| 0.15
tmin | 0.35] 0.95 0.63| 0.50| 0.81] 1.67| 1.04] 0.62| 0.94| 0.90[0.94| 0.89| 0.94| 1.23| 0.87| 1.13| 1.09| 0.38| 1.87| 0.95| 0.88| 0.52| 0.53| 0.39| 0.62| 0.42| 0.61| 0.99| 0.14
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Results: Annual cycle - 2010

(a) Precipitation

{b) Maximum temperature

{c) Minimum temperature

130- ; 8
i 33
120 //5\_ f. 31 " 16 =
110- / 29 : ]
= £ J i 14
2100 \ a3 _
=} \ 4
£ 90 \e : ‘ § “\
£ 80 i g If.
£ 8 /8
e 70- 8 [; ;
S 60- \ §/ / ¥
E 50 = d‘l J‘I‘ g \
i§_ \ I’II C R — ..
o 40- § : ; — 2 \
£ 3 \ AN
20 \: ]
10- g
0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct ay Jun Jul Aug Sep Oct Nov Dic
o s0 s3 s6 s9 512 515 s18 s21 524 o 527
o sl s4 s7 osl0 o sl3 516 519 522 525 528
©g§2 ©s5 os8 sll o514 ¢ 517 520 s23 o s26
Standard deviations:
0 1 2 3 4 5 6 7 8 9 |10 11 |12 | 13 |14 |15 |16 | 17 [ 18 |19 | 20 | 21 | 22 | 23 | 24 [ 25 | 26 | 27 | 28
pr 1.88| 3.34| 0.21]| 11.46| 0.54| 2.06| 3.01] 2.38) 2.09| 2.11(3.44| 1.66| 1.83| 1.90| 0.38| 0.43| 1.19| 12.98| 0.77| 3.34| 1.55| 1.06| 0.04| 0.28| 1.41| 3.14| 2.50{ 3.89| 9.40
tmax 1.00| 0.78| 0.73| 0.70| 0.82| 0.51| 0.78| 0.74| 0.77| 0.66(0.78| 0.91| 1.09| 1.26| 1.08| 1.20| 1.09| 0.19| 0.90| 0.78| 0.91| 0.83| 0.83| 0.93| 0.93| 0.80 1.02| 1.11| 0.15
tmin | 0.35] 0.95 0.63| 0.50| 0.81] 1.67| 1.04] 0.62| 0.94| 0.90[0.94| 0.89| 0.94| 1.23| 0.87| 1.13| 1.09| 0.38| 1.87| 0.95| 0.88| 0.52| 0.53| 0.39| 0.62| 0.42| 0.61| 0.99| 0.14
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Results: Spatial and temporal analysis

Monin-Obukhov (M-0) Similarity Theory (Brutsaert,
1982)

OptSurfaceDrag |*
options for surface layer drag/exchange 4
coefficient

2 original Noah (Chen et al. 1997)

Temperatures: big improvement over Noah-LSM

Experimento 18

T. min:

Experimento 18

T. max:

Diferencia (2C)

o
Diferencia (2C)

Experimento 21

Experimento 21

Annual average differences (Model - AEMET)

Diferencia (2C)

Diferencia (2C)

Exp | dweg |ors | sfc | bo un nf | rad | 3l | thot | sto | r=f
0 4 1 3 3 2 2 1 1
1 2 1 1 1 1 1
2 3 1 1 1 1 1
= 2 2 1 1 1 1 1
4 2 1 2 1 1 1 1
5 2 2 I 1 1 1 1
5} 2 1 1 1 2 1 1 1
7 2 1 1 3 1 1 1
2 2 1 1 2 1 1 1
2 2 1 B 1 1 1
10 2 1 1 1 1 1
11 2 1 3 1 1 1 1
12 5 1 1 1 1 1 1 1 1 1 1
13 5 1 1 1 1 1 1 1 1 1 3
14 5 1 1 2 1 2 1 1 1 1 1
15 5 1 1 2 1 2 1 1 1 1 3
16 5 i 1 2z 4 2z i i 1 1 3
17 5 2 1 2 4 2 1 1 1 1 3
1B |2 3 l 1 2 (2 |2 |1 |4
19 2 1 2 1 2 1 1
20 2 1 3 1 2 1 1 1
2 2 1 3 1 3 2 1 1 1
22 2 1 3 1 3 2 2 1 1
23 5 1 2 1 3 2 2 1 1
24 1 1 1 1 1 1
25 2 1 3 3 3 2 2 1 1
25 2 1 3 3 3 2 1 1 1
27 2 1 3 3 2 1 1 1
28 5 2 1 3 1 1 3 2 1 1 1
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Results: Spatial and temporal analysis Percentage of area with non-
significant differences

OptSurfaceDrag |* Monin-Obukhov (M-0) Similarity Theory (Brutsaert, T2MAX T2MIN
1982) Experiment 2005 2010 2005 2010
options for surface layer drag/exchange 2 | original Noah (Chen et al. 1997) 0 i 76,60 78,39 Z07
coefficient 1 86,92 85,98 80,73 54,28
2 86,94 87,53 78,76 69,62
3 83.85 89,11 52,33 66.04
TP 4 87,12 84,98 82,71 63.60
Temperatures: big improvement over Noah-LSM 5 279 w550 56,60 3072
iR i NO—— 6 85,94 85,60 78,62 48,73
3 7 86,86 87,73 79,94 70,80
2 5 8 86,75 86,14 80,63 54,95
. 1 D , T 9 8745 89,81 80,81 57.64
T. min: o8 —» i = 10 87,10 86,18 80,43 53,73
& g 1 85,80 82,05 82,85 58,88
15 -1 g 12 77.40 69,32 79.74 55,89
-2 = 13 81,22 60,88 63,30 38,45
- 14 80,59 71.01 80,57 59,61
R —— -3 15 77.46 65.35 67.51 44,11
EApadinanco 10 3 * 16 78,43 71,31 68,04 45,88
5 2 17 90,97 95,50 76,95 78,96
5 . © 18 27,96 49,18 56,30 23,26
T. max: ' 5 — a 19 86,43 85,98 82,54 54,28
°% ° % 20 86,04 82,24 83,17 58,80
1% 12 21 86,45 85,19 1,08 76,87
-2 5 22 85,94 85,37 80,81 76,85
i . 23 83,60 78,70 79.71 81,59
24 78,58 79,59 78,86 70,93
. 25 84,05 85,19 81,83 77,38
Annual average differences (Model - AEMET) 26 84.70 7654 5181 7355
27 83,46 71.76 82,50 52,15
28 89,83 94,59 68,71 81,91




Results: Spatial and temporal analysis Percentage of area with non-
significant differences

OptSurfaceDrag |* Monin-Obukhov (M-0) Similarity Theory (Brutsaert, T2MAX T2MIN
1982) Experiment 2005 2010 2005 2010
options for surface layer drag/exchange 2 | original Noah (Chen et al. 1997) 0 i 76,60 78,39 Z07
coefficient 1 86,92 85,98 80,73 54,28
2 86,04 87,53 78,76 69,62
3 83.85 89,11 52,33 66.04
TP 4 87,12 84,98 82,71 63,60
Temperatures: big improvement over Noah-LSM 5 279 w550 56,60 3072
— . N 6 85,94 85,60 78,62 48,73
3 7 86,86 87,73 79,04 70,80
2 5 8 86,75 86,14 80,63 54,95
. 1 D L o 9 87,45 89,81 80,81 57,64
T min: s 8 —p % 10 87,10 86,18 80,43 53,73
: - @ o g 11 85,80 82,05 82,85 58,88
15 -1 g 12 77.40 69,32 79,74 55,89
-2 5 13 81,22 60,88 63,30 38,45
. 14 80,59 71,01 80,57 59,61
-3 15 77.46 65,35 67,51 44,11
Sxbesineite 10 3 o 16 78,43 71,31 68,04 45,68
5 2 17 90,97 95,50 76,95 78,96
- ) 18 27,96 49,18 56,30 23,26
T. max: ' 5 — a 19 86,43 85,98 82,54 54,28
°% ° % 20 86,04 82.24 83,17 58,80
1% 12 21 86,45 85,19 1,08 76,87
-2 o 22 85,94 85,37 80,81 76,85
3 . 23 83,60 78,70 79,71 81,59
24 75,58 79,59 78,86 70,93
. 25 84,05 85,19 81,83 77,38
Annual average differences (Model - AEMET) P T30 Toos G EEE
27 83,46 71,76 82,50 52,15
28 89,83 94,59 68,71 81,91




Conclusions ]

>

Exp 5 and Exp18 (options for surface layer drag/exchange coefficient)
original Noah (default Noah LSM) <<< Monin-Obukhov (M-O) Similarity Theory

17



Conclusions ]

= Exp 5 and Expl8 (options for surface layer drag/exchange coefficient)

original Noah (default Noah LSM) <<< Monin-Obukhov (M-O) Similarity Theory
= Exp 17 >>> Exp 16: much improvement with:

- Options for canopy stomatal resistance: Ball-Berry scheme < Jarvis scheme

dveg | crs sfc btr run | frz inf rad alb tbot | stc rsf

16 5 1 1 2 4 1 2 1 1 1 1 3

17 5 2 1 2 4 2 2 1 1 1 1 3




Conclusions ]

Exp 5 and Exp18 (options for surface layer drag/exchange coefficient)

original Noah (default Noah LSM) <<< Monin-Obukhov (M-O) Similarity Theory
Exp 17 >>> Exp 16: much improvement with:

- Options for canopy stomatal resistance: Ball-Berry scheme < Jarvis scheme

dveg | crs sfc btr run | frz inf rad alb tbot | stc rsf
16 5 1 1 2 4 1 2 1 1 1 1 3
17 5 2 1 2 4 2 2 1 1 1 1 3

Exp 22 < Exp 21: (options for soil temperature lower limit conditions)
zero heat flux from bottom > TemperatureSoilBottom read from a file (original Noah)
Exp 25 ~ Exp 22 (Runoff and Groundwater Option): No improvement from original

dveg |crs | sfc btr run | frz inf rad |[alb |thot |sic rsf

20 1 1 1

21 1 1 1

22 2 1 1

[ % I N S I N L I AN
3] ] | Da
] W] | =
RO BRI BRI RS

25 2 1 1
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Conclusions ]

Exp 5 and Exp18 (options for surface layer drag/exchange coefficient)

original Noah (default Noah LSM) <<< Monin-Obukhov (M-O) Similarity Theory
Exp 17 >>> Exp 16: much improvement with:

- Options for canopy stomatal resistance: Ball-Berry scheme < Jarvis scheme

dveg | crs sfc btr run | frz inf rad alb tbot | stc rsf
16 5 1 1 2 4 1 2 1 1 1 1 3
17 5 2 1 2 4 2 2 1 1 1 1 3

Exp 22 < Exp 21: (options for soil temperature lower limit conditions)
zero heat flux from bottom > TemperatureSoilBottom read from a file (original Noah)
Exp 25 ~ Exp 22 (Runoff and Groundwater Option): No improvement from original

dveg |crs | sfc btr run | frz inf rad |[alb |thot |sic rsf

20 |2 1 1 3 1 1 1 1 2 1 1 1
B - - s e K- - R R
2 |2 1 1 3 1 1 1 3 2 2 1 1

25 2 1 1 3 3 1 1 3 2 2 1 1
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