Parametric sensitivity analysis of precipitation at global and local scales
in the Community Atmosphere Model CAM5
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C-Ensemble: 1100 simulations perturbing 22 parameters 4. Precipitation Sensitivity hours.
related to cloud microphysics, macrophysics and convection.
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Latin hypercube and quasi-Monte Carlo sampling
approaches to effectively explore the high-dimensional

related to cloud microphysics and aerosols.
Generalized linear model (GLM) is used for Sensitivity
Analysis (SA).
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Table 1 CESM/CAMS5 Uncertain Parameters of Interest (C-Ensemble)
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Table 2 CESM/CAMS5 Uncertain Parameters of Interest (A-Ensemble)

num_al_surf_emis_fact

9|13uadiad
196

asoagt emis ;aci
sst_emis_fac
0.060 + 0.060 0.060 o 0.060 4 0.060 4 0.060 4 cldw.
1 ai 350.0 700.0 1400.0 = Fall speed parameter for cloud ice cldwatmi_ cldwat2m_micro Parameters Global Fc}w lh 'OJ?" dust_ estlabE?r}
0.030 + 0.030 0.030 4 0.030 4 0.030 4 0.030 4 C aam%' o rﬁ dcs
2 as 5.86 11.72 23.44  Fall speed parameter for snow cldwatmi_ cldwat2m_micro MA& % 5 % C- A- C- C- A- Cft’? e Hrr cdansl
-0.000 4 -0.000 - -0.000 4 -0.000 4 -0.000 4 -0.000 4
rc Tthmin .
3 cdnl 0.0 0.0 10.0e+6 Cloud droplet number limiter cldwatmi_ cldwat2m_micro LGE 0030 4 0,030 4 0,030 - 0.030 1 -0.080 0030 Ensemble |Ensemble |Ensemble |Ensemble |Ensemble [Ensemble dus “emis’] ZTIC?Z al
Global Land Ocean SA CA SGP TWP1 TWP2 TWP3 Global Land Ocean SA CA SGP TWP1 TWP2 TWP3
4 dcs 100.0e-6 ~ 400.0e-6 500.0e-6 Autoconversion size threshold for ice to snow cldwatmi_ cldwat2m_micro M oe0q 0080 R I— L B V7 L SN L S—
400 600 800 10001200 6 9 12 15 18 21 2.0004.0006.0008.000 200 300 400 0.2000.4000.6000.8000 0.300.400.500.600.700.80 = dc_phs dC_p hs
5 wsubmin 0.0 0.2 1.0 Minimum sub-grid vertical velocity micropa_ microp_aero LGE 44 059 1 3 , 4 dal 29.3 37.1 7.2 14.6 25.3 31.4 zmeony tau P 2%55 3%?:1 f%% — H O mm e = B -3 A~
S _ alm's’] as[m”® s ] cdnl[# cm?] des[um] wsubmin[m s ] e_dust eSS ke nispom_fact - B — - B -
6 e_dust 0.21 0.35 0.86 | Dust emission tuning factor aerosol_intr LGE o0 A-Ensemble 0% - 2050 090 050 as 0 9.3 10.2 10.6 23 51 zzrrrhccoonnvv:ccoﬁcg fr;\n"c|i|s so2 fact O L . | Q Q)
7 e_sst 0.5 1.0 2.0 Sea salt emission tuning factor progsseasalt_intr LGE ' ' ' ' ' ' - = ' — — — udvs?‘hcgu_ retinaex s??;fé?ﬁ [ ] = :--_ - - — - (7))
0.060 1 0.060 1 0.060 1 0.080 1 0.080 1 0.080 1 iwsheu, sol_factic ] ] 3
8 e_soag 0.5 1.5 2.0 SOA (g) emission scaling factor emission file LGE 0,030 4 0,030 4 0,030 4 0.030 1 0,030 - 0,030 - Cdnl 05 0.1 6.8 M 05 H mr{groéj:tsfvﬁﬁ F:r_:na§ num a15§§ig S%Ig Eﬁ} _- -- - -_- o m.
' ' ' : : ' d i a sst_emis_fact B | ] | . —
- . . Idwag dust_emis_fact = . H E .
. e acnum s G = Number emission scaling factor for fossil fuel ratien s e -0.000 A -0.000 -0.000 0.000 1 -0.000 - .0.000 1 ’P—gé dCS 61.8 527 13.2 14..0 65.5 5 1.6 c \aﬁ& | devar us estlLSan%?n -_ - — : :
- aerosol 0.030 0.030 0.030 0.030 0.030 0.030 Cﬁ: rﬁaﬂml _C(fﬁ (iics| | | -- - a * H
. . " = as I I = H = | (7,
10 sol_factic " " » SO|UbI|Ity. factor for'the removal of interstitial - - 0,060 0,060 0.060 0.060 0.060 0.060 wsubmin 0.8 0.2 51.2 54.1 4.3 9.9 dus ré:nﬁs ']'i ai | | e | | | 41
aerosolsin convective clouds 4[;0 5:]0 B('}U 10‘00 12|00 6 é 1'2 1I5 1'8 2II 2 5004 (;005 (;003 f;OO 2;}0 3{;0 4{']0 0 2;}00 4500 6::)00 BEJGO 0 ;500 1100 '500 '500 :.?00 '80 Gl | | Land SIA lA SGP TWP1 TWP TV\:P
5 , e v T ST T emis_dust 3.6 0.6 11.4 0.6 2.2 1.1 Global Land Ocean SA CA SGP TWP1 TWP2 TWP3 obal Land Ocean c ! 2 TWP3
Solubility factor for cloud-borne aerosols in o el T ailm’ 7] as[m”s"] cdnl[#cm”) des[um] wsubmin[m s e_dust | | | | | D ‘ [ [ [ | [
11 sol_facti 0.5 1 1 stratiform clouds - - LGE _ _ 05 15 25 35 45 55 65 75 85
12 ref_dust 0.001 0.005 0.01  Visible imag refractive index for dust modal_aero_init_data LGE Global Land Ocean 05 1.5 25 35 45 55 65 75 85
13 e_so2 0 1 2 emission tuning factor for SO2
X . . ° ° ° o ° [ ] L] L] [ ] [ ] [ ]
14 e_bc 0 1 3 emission tuning factor for BC RESpOnSES Of gIObaI prECIPItatlon tO the SIX common Relat“[e Contrlbutlon (A)) Of eaCh parameter to tOtaI variance REIatlve Slgnlflcance Of eaCh paramEter tO the VarlatIOnS Of
15 e_pom 0 1 3 emission tuning factor for POM modal_aero_init_data LGE ° ° ° . e . . . o e . o .
16 e_sodf 0 0.025 0.05 emission tuning factor for sulfate modal_aero_init_data LGE paramEters In LLNL (top) and PNNL (bOttom) SImUIatlons Of gIObaI pTECIPItatIOn USIng 6 CommOn parameters ln GLM prECIPItatIOH Over mUItlple regIOnS (AN N, .I.IA and DJF)

U.S. DEPARTMENT OF Office of

ENERGY .. .. Earth System Modeling Program www.pnl.gov




	Slide Number 1

