AWCI Training Course:
Rainfall bias correction

Provided by the University of
Tokyo

March 11 2011

Three steps

1. Evaluation of models -> selecting
suitable ones for the region

2. Downloading model precipitation output
of selected models and gap-filling

3. Bias correction of historical simulation
precipitation output and future projection
precipitation output of selected models —
using observed precipitation data




Folder organization

o Training-2011-03-11-Bias
= Bias_ correction

Model output_gapfill.xls

Bias_corr_tmp.xls (Bias_corr_tmp_Indonesia-19years.xls,
Bias_corr_tmp_Pakistan-10years.xls, Bias_corr_tmp_ThaiIand—lSyears.xIs)

Bias_corr.doc
= Data_observation

06-Japan_Precipitation_Maebashi.xls (and other basins observation
data files)

= Model _eval
Scoring_CMIP3_Models.xls
= Results (prepared by UT team)
Bias_correction (completed bias correction sheets)

Model eval (completed model evaluation sheets -> model
selection)

Step 1: Evaluation of Climate Model Output

O Using an internet-based tool developed by
UT — IIS

O Evaluating model performance during past
simulation (1981 — 2000) against a
reference dataset over a region of interest
and/or regions closely
climatologically/meteorologically related to
the region of interest

O Evaluation is based on selected key
meteorological elements




Quantitative Evaluation of AOGCM

##*% Pre-release Beta Version **¥

1. Intercomparison - Re-analysis/Observation Data vs. CMIP3 Model Output
o 1-D Plot (time-series)
o pRRas 2-D Plot option for evaluation
ector am
o Cross-sectional View
= Longide-time / Latitnde-time
= Longitude-height / Latitude-height

2. Comparison of Global Warming Projection between:
o Climate Models
¢ Emission Scenarios --- implementation in progress; only monthly data supported

o Periods of Analysis Time
= Monthly data
® Dailv data

3. Tools
o CMIP3 Daily Data Download

o Interannual Variations at a Glance
= 1.D Plot
= Vector Diagram
» Cross-sectional View
= Long/Lat-time
= LongTat-height

For move details, contact Aldo Yamamofto.
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Meteorologic Element | Please select one of the following: E' Level or Layer: EE' Reference Data
Analysis Area Lat2(North): 40
o Lonl(West): | Lon2(East): | 140

Latl(South): |-10 |
Time Range From mﬁE To | 2000 :I : For |—‘I :I month(s) starting from

Maskout the altitude above | meters

) Max range ) Mamual: I:I (absohite valie of range)
© Separate setting | Recalculation

Colorbar for diffs
Display Option

Lat2(North): |60
[ Display area || Lonl(West): |10 rp | Lon2(East):

Latl(South): 25 |

| View Reference Data | [VLewModethKput] (|3 |perrow)
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Model Output: CMIP3




- Level or Laver: —:l

Qutgoing Longwave Radiation (OLR)
Sea Level Pressure

Check World Map.

Meteorologic Element || | Precipitation
L_Please select one of the Followini:
D
Analysis Area Ground Temperature orth):

Lon2 X
s (East):

L_Sea Surface Temperature
y Air Temperature .
Time Range Geopotential Height IIZ’ month(s) starting from |January [ |

—=apecific Humidity

Zonal Wind j .
|_Meridional Wind

Horizontal Divergence 2 Mannal: I:l (absolute value of range)
(Vorticity

Lat2(North): 60 |
[¥| Display area | Lonl(West): Lon2(East):

Lat1(South):

[ View Reference Data | | View Madel Output | (3

| perrow) | Clear All

© 2010-2011 DIAS Project, EDITORIA, The University of Tokyo

Reference Data

Model Output: CMIP3

Reference Data: GPCP
Met logic El t |PreC|p\tat|on |Z| Level or Layer: | Ground/water surface :
Analysis Area Lat2(Northy:
Lonl(West) 105 Lon2(East). |155
Check World Map L] Latl(South): 20 |
Time Range From | 1981 :I To | 2000 :l ; For |1 :I month(s) starting from
Maskont the aliiude above | | meters
OMaxrange  ©Mamak| | (absolute value of range)
Colorbar for diffs .
Display Option @ Separate setting | Recalculation
Lat2(North): [65 |
7| Display area || Lonl(West): B Lon2(Bast):
Lat1(South):
[[View Reference Data | [ View Model Output | (4 | perrow)
©2010-2011 DIAS Project, EDITORIA_ The University of Tokyo

Model Qutput




List of reference datasets for
individual meteorological elements

Precipitation: GPCP

Ground Temperature: JRA25
Outgoing Longwave Radiation: NOAA
Sea Level Pressure: JRA25

Sea Surface Temperature: HADLEY
Air Temperature: JRA25
Geopotential Height: JRA25
Specific Humidity: JRA25

Zonal Wind: JRA25

Meridional wind JRA25

Horizontal divergence: JRA25
Vorticity: JRA25

O O OO0 O0OODOMOONO OQa Qoo o

Reference Data: GPCP
Meteorologic Element | | Precipitation |Z| Level or Layer: | Ground/water surface |Z|
Analysis Area e ) Lat2(North): 55 Lom2 _
OVt Sout: 20 B
Time Range From | 1981 |Z| To | 2000 |Z| : For 1 E| month(s) starting from | June |Z|
[T Maskout the altitude above meters
(0 Max range © Manual: (absolute value of range)
Colorbar for diffs
Display Option © Separate setting
Lat2(North): 65
Display area || Lonl{West): |95 Lon2(East): 165
Lat1(South): 10
View Reference Data ] [ View Model Output ] (|4 pet row)
£ 2010-2011 DIAS Project, EDITORLA, The University of Tokyo

CMIP3 Model Output [ Open as New Window/Tab | [ View All Difference Images |




Microsaft Excel - pr_Surface_Jan_1981-2000_A{40E-140E,105-40N)_D(10W-

Eile Edit View Insert Format Tools Data Window Help

= ' DEeEst &RV §BE T - % =
Scroll down the result page .
ig) Share This File | WebEx~= _
to see the summary of o -
analysis results A B C D E

1 |bcer_bem?2 0 0 803488 2 ARA2R

2 |ccecma_cgemd 1 0753476 263272

|* 3 |ccecma_cgem3 1 t63 0707119 286139

) 4 |ecnrm_cm3 0841968 269926

Summary of Analysis Results Down]o 5 |csiro mk3 0 0 815304 23014

Model score | RMSE ; 6 |csiro_mk3 & 0.866608 238598

7 |gfdl cm2 0 0.868471 237104

beer_bem2_0 0.803488 || 2.55526 8 |gfdl cm2 1 0.892548 250294

ccema_cgem3_1 0.753476 || 2.63272 I Q?SS_EDH’I 0.731086 3.11295

10 |giss_model e h 0703246 2.72236

ceema_cgem3_1 163 || 0.707119 || 2.86139 11 |giss_model e r 0.756397 2.95968

corm_cm3 0.841968 || 2.69926 12 |iap fgoals1 0 g 0.771298 248857

13 |ingv_echamd 0.843576 2.09155

e 0.815304 || 2.3014 14 |linmem3 0 0 8499452 2017

csiro_mk3 5 0.866608 || 2.38598 15 ipsl_cm4 0.665569 224632

| 16 |miroc3_2_hires 0.780891 282709

gdl_em2_0 0868471 || 237104 17 |miroc3_2_ medres 0.825645 219177

gfdl_cm2_1 0.892548 || 2.50294 18 |miub_echo g 0.888917 1.80879

: 19 |mpi_echam5 0.854794 229265

- 0731086 | 311299 20 |mri_cgem?2 3 2a 0.82656  1.8486

giss_model_e_h 0.703246 | 2.72236 21 |ncar_ccsm3 0 0766107 3.03576

giss_model_e_r 0.756397 | 2.95968 22 |ncar_pcm1 0.704558) 3.83237

23 |ukmo_hadcma3 0.855597 3.48288

iap_fgoals1 0 g 0.771298 || 2.48557 24 |ukmo_hadgem 0.835898 3.62627
ingv_echam4 0843576 | 209155 25
26

Limited evaluation during the course

O Due to limited time during the training course,
evaluation presented here is based on the following
items:

= Only one region that includes the basin of interest

= Only two meteorological elements, namely precipitation and
geopotential height at 500hPa

= Only three months (20-year monthly mean values) out of
the whole year

Please consider more precise evaluation for the real
study (more regions, meteorological parameters,
and months)




Scoring CMIP3 Models.xls in the folder Model eval

Meteorological Element: Precipitation

P — P
¢ June ( July ) ( August)
N1~ N1 7 N
model S _corr RMSE S corr RMSE S corr RMSE
1jbccr_bcm2_0 0.612577 2.9638| 0.641915| 3.14939| 0.654535| 3.04457
2|cccma_cgecm3_ 1 0.67809| 2.80344| 0.702107 2.9001| 0.705981| 2.95936
3|cccma_cgem3 1 t63 0.668077| 2.82739| 0.699067| 2.92443| 0.679764| 3.07007
4{cnrm_cm3 0.525991| 3.40764| 0.616057| 3.33114| 0.658663| 3.10189
5|csiro_mk3 0 0.634887| 3.01851| 0.701048| 2.99784| 0.804089| 2.35907
6|csiro_mk3 5 0.604204| 3.39617| 0.637255| 3.36531| 0.765534| 2.62358
7|gfdl_cm2_0 0.699975 2.881] 0.764176| 2.69764| 0.722448| 2.97213
8|gfdl_ cm2_1 0.745677| 2.67032| 0.77535| 2.70179| 0.763758| 2.77364
9| giss_aom 0.508475 3.4729| 0.606315| 3.34358| 0.68674| 2.94604
10| giss_model e h 0.522648| 4.00037| 0.475727| 4.49904| 0.450178| 4.32617
11{giss_model_e r 0.479788| 3.83325| 0.595113| 3.79972| 0.627638| 3.51206
12|iap_fgoalsl 0 g 0.2221| 3.99231| 0.45438| 3.68498| 0.606514 3.1221
13|ingv_echam4 0.712693| 2.73918| 0.644567| 3.17053| 0.718778| 2.78949
14{inmcm3_0 0.493076| 3.41301| 0.555526 3.56882| 0.655465 3.0002
15|ipsl_cm4 0.468554| 3.56933| 0.516445| 3.75673| 0.626658| 3.24568
16| miroc3_2 hires 0.759938 2.6016| 0.573135| 3.74899| 0.566137| 3.67448
17| miroc3_2 medres 0.778193| 2.40629| 0.591421| 3.54172| 0.53499| 3.64249
18| miub_echo g 0.501836( 3.57485| 0.621491| 3.41304 0.7526| 2.53125
19 mpi_echam5 0.700632| 3.27375| 0.667879| 3.54028| 0.726193| 3.01962
20| mri_cgcm2_3 2a 0.624962| 3.32155| 0.592236 3.59373| 0.64089| 3.25602
21)ncar_ccsm3 0 0.586914( 3.15148| 0.607632| 3.33779| 0.621849 3.3873
22| ncar_pcm1 0.592746| 3.73951| 0.510997| 4.16259| 0.593308| 3.61601
23|lukmo_hadcm3 0.602475| 3.87233| 0.656899 3.7304( 0.69017( 3.61585
24| ukmo_hadgem1 0.63235| 3.66643| 0.713683| 3.61798| 0.747354| 3.45026
Analysis Period
Scorr and RMSE averaging: 1. Analysis period
2. All models S_corr RMSE
0.63634233 | 3.0525867
0.69539267| 2.8876333
0.68230267 2.94063
Meteorological Element: Precipitation — — 0.600237 | 3.2802233
Qe | () | (hs) 0.71334133| 2.7918067
0.66899767| 3.1283533
1Elif_etl)cm2_o 0.612570) 2.963¢) 0.641918) 3.14939 S0.654535F 3.04457 0.72886633| 2.8502567
2l ccema,_cgem3 1 , 2037 5001] O , 0.761595 2.71525
3Jccema_cgem3 1 t63 | 0.668077] 2.82739] 0.699067| 2.92443| 0.679764| 3.07007 0.60051] 3.2541733
o s —— oseenl siore ont sl owes 31 0.482851] 42751923
6|csiro_mk3 5 0.604204) 3.39617| 0.637255| 3.36531] 0.765534| 2.62358 0.567513 3.71501
7|gfdl cm2_ 0 0.699975]  2.881| 0.764176| 2.69764| 0.722448| 2.97213 0.42766467| 3.5997967
T T T T R e 0.69201267| 2.8997333
10|giss_model_e_h 0.522648] 4.00037| 0.475727| 4.49904| 0.450178| 4.32617 0.56802233| 3.3273433
pseales  [oums seosfosus snon dare s 0537219 35239133
13[ingv_echama 0.712693] 2.73918] 0.644567| 3.17053| 0.718778| 2.78949 0.63307 3.34169
14linmem3 0 0493076 3.41301| 0.555526] 3.56882| 0.655465] 3.0002 0.634868/ 3.1968333
Slowo 7 fies {0 26010578 s Tasoo] Obeeis| g s7an 0.625309| 3.1730467
17|miroc3_2_medres 0.778193] 2.40629| 0.591421] 3.54172] 0.53499| 3.64249 0.69823467 | 3.2778833
TN b b 0.61936267 | 3.3904333
20lmri_cgem?2 3 2a 0.624962] 3.32155| 0.592236] 350373 0.64089| 3.25602 0.605465| 3.29219
21)ncar_ccsm3 0 0586914] 3.15148| 0.607632| 3.33779| 0.621849| 3.3873 0.56568367 3.83937
e badoms | o.c00#7s] 33775 oseseal 7304 ocsoutl 3e1sts 0.649848| 3.7395267
24|ukmo_hadgem1 0.63235] 3.66643| 0.713683| 3.61798| 0.747354| 3.45026 0.69779567| 3.5782233

' Total Averag

0.62885435

3.2946292|




Analysis Period

69539267

AGBZSOZG?

Scoring

SCOIT, 4ol 2 SCOIT = IndexXg,,, = 1

mode total average

< Scorr

Scorr

= IndeXg,, = 0

model total average

2.9406
/| 0.600237| 3.2802233 RMSE 5401 £ RMSE 1) average = INd€Xgyse = 1
J | 0.71334133] 2.7918067 _
J | 0.66899767| 3.1283533 RMSE,;ge1 > RMSE average — IndeXRMSE =0
0.72886633| 2.8502567
0.761595| 2.71525
0.60051| 3.2541733
0.482851| 4.2751933
0.567513| 3.71501
0.42766467 | 3.5997967
0.69201267 | 2.8997333
0.56802233| 3.3273433
0.537219] 3.5239133
0.63307| 3.34169
0.634868 3.1968333
\ 0.625309] 3.1730467 Index.... = 1 and Index = 1= Index,, =
\ | 0.69823467| 3.2778833 Scorr RMSE total
\ /| 0.61936267| 3.3904333 Index =1 and Index =0 = Index,., =
0.605465| 3.29219 Scorr RMSE total
56568367 — _ _
Indexg.,,, = 0 and Indexgyse = 1 = Index,,,, =0
Indexg,,, = 0 and Indexg,ge = 0 = Index,, = -1
Total AverdeL0 62885435 3.2946292
Scorin
5 _corr BMSE  Total Gr
Index Index Index To SCOIT o gel 2 Scorr average = Indexg.,, =1
1 1 1
1 1 1 Scorrmodel < SCOrrtotal average = IrldeXS(:orr =0
1 1 1
0 1 0 _
1 1 1 I:QMSEmodel < RMSEtotaI average = IndexRMSE =1
:: :: :: RI\/ISEmodeI > RI\/ISEtotal average = IndeXRMSE =0
1 1 1
1] 1 0
1] 1] -1
0 0 -1
0 0 -1
1 1 1
0 0 -1
1] 1] -1
1 1] 0
1 1 1 - - -
g 1 a Indexg.,,, = 1 and Indexgyse = 1 = Index,,, = 1
1 1 1 Indexg,,, = 1 and Indexg,se = 0 = Index,,,, = 0
0 0 -1
0 1 0 Indexg.,,, = 0 and Indexgyse = 1 = Index,,, =0
1] 1] -1
1 0 0 Indexg,,, = 0 and Indexgy,ge = 0 = Index,, = -1
1 1] 0




P ———
@I Layer: SUUhPay

Meteorologic E]ement‘&eopotent\al Height ) |Z|
TeheS—S———————

Analysis Area Lol ) Lat2(North): |55 o )
ot VeD It Sout: 20 (Bast: 1155
Time Range From | 1981 E To | 2000 ; For 1 |Z| month(s) starting from | August .
[ Maskout the altitude above meters
(absolute value of range)
Colorbar for diffs
Display Option
Lat2(North): 65
Display area || Lonl(West): |95 Lon2(East): |165
Lat1(South): 10

View Reference Data ] [ View Model Output ] (4

per row)
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Reference Data: JRA2S

81

5581

sss

CMIP3 Model Output

[ Open as New Window/Tab ]

[Vlew All Difference Images ]
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Difference Image
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Difference Image

ss1

sasl

5851
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Difference Image

ss1

sasl

5851

I wan| o S B A R R S— =) (R R— i T ° e L Y LB B 1 = s iy s | IO T B El | 1 |
L1 Meteorological Element: Precipitation
| 2 June July August Analysis Period Ranking
5_corr RMSE  Total Grand Grand

| 3 | model S_conr RMSE S _corr RMSE 5 _corr RMSE 5 _conr RMSE Index Index |Index Toral Model name  Total Index
| 4 | 1beor_bem2_0 051255 239638 0.64132 3.14333 0.65454) 3.04457 0.636342  3.052557 1 1 1 1 beoor_bemz_0 1
| 9 | 2 ceoma_cgomd_l 0.67503) 280344 00211 23000 070535 295336 0535333 2687633 1 1 1 2 cooma_cgomd_] 2
| 6 | 3 ccocma_cgem3_ 1163 066808 282733 063307 292443 0.67376 3.07007 0.682303 234063 1 1 1 2 cooma_cgomi] 4
| 7 | donm_cm3 0.52593) 340764 061606 33314 065866 310183 0.B00237 3280223 0 1 0 1 chrm_cma3 1
| 8 | 5 ecsiro_mk3 0 0.63483 3.01851 0.70105 299784 0.80403 235307 0.713341 2791807 1 1 1 1 csiro_mk3_0 1
| 3 | B ecsiro_mk3 5 0.6042 3.33617 0.63726 3.36531 0.76553 262355 0.665335  3.128353 1 1 1 0 csiro_mk3_5 i}
| 10| ¥ gidlemZ_0 0.63333 2,851 0.76413 263764 0.72245 2937213 0.725866 2850257 1 1 1 2 gfdl_emz_0 2
| 1| & gfidLomZ_1 0.74568) 267032 077535 270173 076376 277364 0761595 271525 1 1 1 2 gfdl_cmz_1 2
| 12 | 3 giss_aom 0.50543 34723 060632 334358 0.6567d 234604 0.60051 3254173 0 1 0 1 gisz_aom 1
| 13 | 10 giss_madel_e_h 0.52265) 4.00037 047573 4.4390d 045018 d.32617 0482851 4.275133 0 1] = -2 gizz_model_e_h -2
| M | M giss_model_e_r 0.47973) 383325 05951 379972 0.62764 3.51206 0567513 371501 0 1] =] -2 giss_model_e_r -2
| 15 | 12 iap_fgoals1.0_g 0.2221 393231 045435 368435 060651 31221 0.427665 3.533797 0 1] il 0 iap_fgoals1.0_g i}
| 16 | 13 ingu_schamd 071263 273918 0.64457 317053 0.71875 278343 0632013 2.539733 1 1 1 1 ingu_schamd 1
| 17 | 14 inmcm3_0 043308 341301 0.55553 356582 0.65547 3.0002 0.565022 3327343 0 0 -1 -2 inmem3_0 -2
| 16 | 15 ipsLemd 0.46555) 356933 0.51645 375673 0.62666 324565 0537213 3.523913 0 0 il -1 ipslcmd -1
| 19 | 16 miroc3_2_hires 075994 26016 057314 374533 056614 367448 0.63307  3.34163 1 1] 0 1 miroc3_2_hires 1
| 20 | 17 miroc3_2_medres 077519 240623 055142 354172 0.53493) 3.64243 0.634865 3.136533 1 1 1 2 miroc3_2_medre 2
| 21 | 13 miub_echo_g 0.50154) 3.57485 062143 341304 07526 253125 0.625303 3.173047 0 1 0 0 miub_echo_g i}
| 22 | 13 mpi_scham3 070063 327375 066755 354028 072613 301362 0538235 3277563 1 1 1 2 mpi_schams 2
| 23 | 20 mri_cgomZ_3 Za 0.62436) 3.32155 0.59224 353373 0.6d033 325602 0613363 3.330433 0 0 -1 -1 mri_cgemz_3 2z -1
| 24 | &1 near_cosm3 0 0.58691 315148 06073 333773 062185 3.3873 0.B0S465  3.29213 0 1 0 1] nar_cosma_0 o
| 25 | 22 ncar_pom1 0.59275) 3.73951 051 416259 0.59331 361601 0.065684 3.83937 0 0 il -1 ncar_peml -1
| 26 | 23 ukmao_hadem3 0.60248 387233 06563 3.7304 063017 3.61585 0.643845 3.733527 1 0 0 1 ukmo_hadem3 1
| 27 | 24 ukmao_hadgem1 0.63235) 366643 071368 361735 0.74735 345026 0.637736 3.578223 1 0 0 1 ukmo_hadgem1 1

23
| 29 | Total Aver 0.62685 3.2346

30
| 31 Meteorological Element: Geopot. Height [S00hPa)
| 32 | June July August Analysis Period Sonted

S5_corr AMSE  Total Grand

| 33 | model S_con RMSE S5 _comm RMSE 5 _corr RMSE S_conm  RMSE Index Index |Index Model name  Total Index
| 34 | 1beor_bemi_0 032635 42137 068505 35.7503 0.69066 31.2514 0.763013| 3737357 1 0 0 cooma_cgomi ] 2
| 35 | 2 ccoma_cgem3_1 096034 121957 0.82921 14.5213 0.80023 15.0913 0.863257  14.9375 1 1 1 cooma_cgoemd_] 2
| 36 | 3 cooma_cgem3_ 1163 0.95057 14.3334 0.832583 15.8524) 0.78427 13.6233 0.855891) 16.62703 1 1 1 afd_cmz_0 2
| 37 | 4 cnrm_cm3 0.30104 | 17.0335 067833 153.977 0.66063 15.0055 0.745865  18.00743 1 1 1 gfdl_cmz_1 2
| 38 | 5 csiro_mk3_0 0.80627 231564 06043 231531 07018 271335 0703315 24.5031 0 1 0 miroc3_Z_medre 2
| 33 | B csiro_mk3_S 0.58601 63.3463 055536 53.6276 0.635856 54.6755 0.703075 53.48367 0 0 -1 mpi_echamS 2
| 40 § 7 gfdlemi_0 034046 314305 0.83173 27.3932 067713 29223 0883127 23.363 1 1 1 beor_bemz_0 1
| 4 | 8 gldlemZ_1 0.92567) 24.4431 0.79283 17.2348 0.83737 18.0807 0852177 13.91953 1 1 1 cnrm_cma3 1
| 42 | 9 giss_aom 093177 131336 076763 16.04dd 050164 13.4745 0833701 142376 1 1 1 csiro_mk3_0 1
| 43 | 10 giss_model_e_h -0.0536 S55.0014  -0.083 S4.7427 0.02033 526275 -0.04274 | 5512397 0 0 =] gisz_aom 1
| 44 | 1 giss_medel_=_r 002223 624547 -0.0357 614384 005355 S7.5357 -0.00763 60.43627 0 0 -1 ingv_schamd 1
| 45 } 12 iap_fgoal=1.0_g 034534 255933 0.83552 327476 0.70043 236172 0.827033 23.31357 1 1 1 miroci_2_hires 1
| 46 |} 13 ingu_schamd 0.89798 44.285 0.79143 465454 (0.66853 dd.3613 0.785383  d45.0641 1 0 0 ukmo_hadem3 1
| 47 | 4 inmem3_0 091836 410846 054525 411217 04303 39.6705 0.631515 406256 0 0 =] ukmo_hadgem1 1
| 48 | 15 ipsLemd 0.33275| 354356 0.62555 33.9537 0.62333 40.5013 0.723513 33.6324 1 0 0 csiro_mk3_5 i}
| 43} 16 miroc3_2_hires 034224 339756 077507 127123 0.583326 10.3543 0.850185 | 10.82133 1 1 1 iap_fgoals1.0_g o
| 50} 17 mirocd_2_medres 09122 21.0351 071776 13.0286 0.7v466 22107 0801216 2072357 1 1 1 miub_echo_g o
| 51 nizar_cosmi 0 o
| 52 |13 mpi_schamS 0.89361 17.0725 07286 16.237d 0.80024  13.6242 0.807485  15.6447 1 1 1 ipzslemd -1
| 53 )20 mri_cgemZ_3 2a 094695 46513 073166 510715 072191 52.6381 0.800174) 50.0762 1 0 0 mri_cgemZ_3 2z -1
| 54 1 &1 near_cosm3_0 0.35232| 43.5023 0.92055 450631 0.77055 43.9763 0.85125 4413077 1 0 0 ncar_peml -1
| 55 |22 ncar_pomi 0.82383 225133 0.38636 159013 0.54133 12,3726 0.586243  15.12927 0 1 0 giss_model_s_h -2
| 56 )23 ukmo_hadcm3 03263 T.2868 0.7 124782 061675 10658 0844717 148187 1 1 1 giss_model_e_r -2
| 57 )24 ukmo_hadgem1 034347 13.894) 0.84833 21.0376 07463 234727 0.035636 214681 1 1 1 inmem3_0 -2

58
| 59 | Total Aver, 0.71947  30.315
| B0 | 13 miub_echo_g [(u} MO [} [ m} [} {u}




C T =) T T 5 " T L) =) - [P] H a 1
1 o2 E tion
2 P reCI p Itatl O n July August Analysis Period Ranking
S5_corr BMSE  Total Grand Grand
3 model S com BMSE 5 com RBMSE S_corr RMSE S5 _con |RMSE Index | Index Index Total Model name  Total Index
4 1 beor_bemz_0 061258 29655 064132 314533 0.65454 3.04457 0.636342 3.052587 1 1 1 1 boor_bemz_0 1
5 | 2 cooma_cgomd i 057503 250344 070211 29001 0.70535 295336 0.595333 2587633 1 1 1 2 cooma_cgoem3_) 2
6 | 3 cooma_cgom3_1_t63 0.66508 282733 0.69307 232443 0.67376 3.07007 0.652303 234063 1 1 1 2 Gooma_cgom3_’ 2
T | 4 enrm_cm3 0.52533) 340764 0.61606 3.33114 0.65566 310153 0.600237 3.280223 0 1 0 1 crim_cm3 1
8 | 5 csira_mk3_0 0.63483 3.01851 0.70105 299784 0.80403 235307 0.713341 2.791307 1 1 1 1 csira_mk3_0 1
3 | B csira_mk3_S 0.6042 3.33617 063726 33853 0.7E553 262355 0.665335 3128353 1 1 1 1] csira_mk3_5 1]
10 T gfdlemz_0 0.63335 2881 076415 269764 072245 237213 0.725566 2.850257 1 1 1 2 afdl_cmz_0 2
T | 8 gldl_emz_1 0.74565 267032 077535 270173 0.7E376 277364 0761995 2.7152% 1 1 1 2 ghdl_cmz_1 2
12 | 3 giss_aom 0.50545 354723 060632 3.34355 0.65674 2 34604 0.60051 3.254173 0 1 0 1 gizz_aom 1
13 | 10 giss_madel_e_h 0.52265) 4.00037 047573 4.43904 045018 d4.32617 0.482851 4.275133 0 0 il -2 giss_madel_s_h -2
14 | 1 giss_madel_=_r 047973 383325 055511 3.79972 0.62764 3.51206 0567513 3.71501 0 0 =1 -2 giss_madel_e_r -2
15 | 12)iap_fgoals1.0_g 0.2221 3.99231 045435 3.68433 0.60651 31221 0427665 3.593737 a a -1 o iap_fgoals1_0_g 1]
16 | 13 ingu_echamd 071269 273315 064457 317053 071875 275943 0.632013 2.833733 1 1 1 1 ingu_echamd 1
17 | 14 inmom3_0 0.43305 3.41301 0.55553 3.96532 0.65547 3.0002 0.965022 3.327343 0 0 il -2 inmem3_0 -2
18 | 15 ipsLemd 0.46555) 356933 0.51645 3.75673 0.62666 324565 0.537213 3523313 0 0 il -1 ipsl_cmd -1
19 | 16 miroc3 2 _hires 0.75934) 26016 057314 3.74833 0056614 367448 0.63307  3.34163 1 0 0 1 miroc3_2_hires 1
20 | 17 miroc3_2_medres 0.77519 240623 053142 354172 0.53433 3.64243 0.634868  3.196833 1 1 1 2 miroc3_2_medre 2
21 | 18 miub_echa_g 0.50134 357455 062143 341304 07526 253125 0.6253039 3173047 a 1 a 1] miub_echa_g 1]
22 | 19 mpi_echam5 0.70063 327375 0.667SS 354025 072613 3.01362 0.635235 3.277583 1 1 1 2 mpi_echam5 2
23 | 20 mi_cgomZ_3_Za 0.62436) 3.32155 059224 3.93573 0.64033 325602 0.613363 | 3.330433 0 0 il -1 mri_cgomz_3 2z -1
24 | 1 noar_cosm3_0 0.58631 3.15148 060763 3533773 062185 3.35373 0.605465  3.23213 0 1 0 0 near_ccsm3_0 1]
25 | 22 nocar_pomi 0.59275 3.73951 051 416259 0.59331 361601 0.565684  3.83937 0 0 il -1 near_poml -1
26 | 23 ukmo_hadcm3 0.60248 387233 06563 3.7304 083017 361585 0.645345 3.733527 1 a a 1 ukmo_hadem3 1
27 | 24 ukma_hadgem1 0.63235 366643 071365 361735 0.74735 345026 0637736 3.575223 1 a a 1 ukmo_hadgem 1
25
23 Total Aver 0.62685 3.2946
30
N . Height (500hPa)
32 July August Analysis Period Sonted
G e O p Ot * h e I g ht S_corr RMSE  Total Grand
X} model o_corm HMoE | S5 _comr AMSE 5 _corr RMSE S_con  RMSE Index Index |Index Model name  Total Index
34 | 1beccr_bemz_0 0.32535 42137 068505 35.7503 0.63066 31.251<4 0.763015 | 37.37357 1 0 0 cooma_cgom3_T 2
35 | 2 ccoma_cgem3il 0.36034) 121357 0.82521 14.5213 0.80023 18.0913 0.863257  14.3375 1 1 1 coema_cgom3_T 2
36 | 3 cooma_cgom3 163 095057 14.3934 0.83283 15.8524 0.78427 19.6233 0.855891 16.62703 1 1 1 afd_cmz_0 2
37 | 4 enrm_cm3 0.50104 17.0335 067533  15.977 0.66063 15.0053 0.746565  15.00743 1 1 1 afdl_cmz_1 2
38 | 5 esiro_mk3_0 0.80627 231564 06043 231531 07018 27.1335 0.703315 245031 a 1 a miroc3_Z_medre 2
33 | 6 csiro_mk3_5 0.35601 63.3453 0.55536 53.6275 0.63556 54.5755 0.703073 53.48357 0 0 =il mpi_echamd 2
40 | 7 gfdl_emz_0 0.34046) 314305 0.53173 27.3932 057713 23.223 0883127 23.363 1 1 1 boor_bomé_0 1
41 | 8 gtdl_emZ_1 0.92567) 24.4431 0.79283 17.2348 0.83737 18.0807 0.852177 19.91953 1 1 1 crim_cm3 1
42 | 3 giss_aom 0.33177 131336 076763 16.044d 080164 13.4745 0.833701  14.2376 1 1 1 csira_mk3_0 1
43 | 10 giss_model_e_h -0.0536 550014 -0.083 54.7427 0.02033 S2.6273 -0.04274 | 5512337 a a -1 giss_aom 1
44 | 11 giss_medel_s_r 0.02225) 624547 -0.0357 £1.49584 0.05355 S7.5357 -0.00763 60.49627 0 0 il ingy_schamd 1
45 | 12 isp_fgoals1.0_g 0.34534| 255933 0.53552 32.7476 0.70043 23.6172 0.527033 23.31357 1 1 1 miroc3_Z_hirez 1
46 | 13 ingu_schamd 0.53735 44.255 0.73143 d46.5454 0.66353 d44.3613 0.785353  45.0641 1 0 0 ukmo_hadem3 1
14 inmem3 (1 091835 4108dR O54028 411217 0.4309) 39.6705 0.631515 . 40.6256 0 0 il ukmo_hadgem1 1
o o 55 39.9537 0.62333 40.5013 0.723513 33.6324 1 a a csira_mk3_5 1]
M|SS|ng model Output! 07 127123 0.53326 103543 0.850188 10.52133 1 1 1 isp_fgoals10_g o
TH 19.0286 0.7vdE6 ) 2207 0501216 20.72357 1 1 1 miub_echo_g 0
H near_cosma_0 0
52 | 13 mpi_echamS 0.833617 170725 07286 16.237d4 0.80024 13.6242 0.307485  15.6447 1 1 1 ipzslemd -1
53 |20 mri_cgem2_3_Za 0.946535 46513 0.73166 510715 072131 52.6381 0.800174) 50.0762 1 0 0 mri_cgemz_3_2: -1
54 | 21 noar_cosm3_0 0.95232 435023 0.32085 45.0631 0.77055 43.3763 0.85125 4415077 1 a a ncar_poml -1
55 |22 noar_peml 0.823533 225133 038636 13.9013 054183 123726 0.586243 15812327 a 1 a giss_model_e_h -2
56 §23 ukma_hadom3 03263 T.2868 0.73M 124752 051675 10.65 0.544717 145167 1 1 1 giss_model_e_r -2
57 124 ukma_hadgem1 034347 13.834  0.84533 Z21.0576 071463 23.4727 0.535696 214681 1 1 1 inmem3_0 -2
58
53 Total Aver, 0.71947  30.315
BE< 15 b_echa_ag MO MO MO () MO MO
] 1
Sorted
Ranking Grand
Grand Model name  Total Index
Model name | Total Index Coomacgoma
I:-i:i:r_l:u:mE_I:I3 cooma_ogomd
CDDITI-EI_DQDI'HS_ ng”_DITlE_D
cooma_cgom.a_ ng”_DITlE_'I
COrm_Cms3

csiro_mk3_0
csiro_mk3_5
gfd_cm2_0
gfdl_cm:_1
gis=_20m
gizz_model_s_h
gizz_model_s_r
iap_fgoals1_0 g
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ukmao_hadgem
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Step 2: Downloading and correcting the
model output

O Using an internet-based tool developed by UT — IIS

O Check the observation data file — coordinates of the
selected raingauge (raingauge selected and data prepared by
the UT team in advance; gap filling applied: no data -> 0)

O Downloading precipitation data of the selected
models and of the grid cell corresponding to the
selected raingauge. Both datasets: 20 century
experiment and future scenario.

O Gap-filling of the model output data (correcting
model calendar).

A B C D E . .
[ Vear Wouh Dy OigralDatafGapfledOata| 1 Open the Excel file with the observed
3| 1ot 2 2 : precipitation data for the selected station:
o T ] p g 0 e.g. 06-Japan_Precipitation_Maebashi.xls
7 1981 1 6 0 0
1 8 | 1981 1 7 0 0
9 1981 1 8 0 0
10 1981 1 g 0 0 " - ” .
1 1981 1 10 0 of O Check the “Station Info” sheet for the station
12 1981 1 11 0 0
13 1981 1 12 0 0
5] 11 ! 2 0 0 coordinates and data period
16 1981 1 14 0 0
16 1981 1 15 0 0
17 1981 1 16 0 0
18 1981 1 17 0 0
19 1981 1 18 0 0
20 1981 1 15 0 0
il 1981 1 20 0 0
22 1981 1 21 0 0
23 1981 1 22 0 0
24 1981 1 23 0 0
25 1981 1 24 0.5 0.5 Microsoft Excel - 06-Japan_Precipitation_|
26 1981 1 25 0 0 - —
27 1981 1 26 0 0 File Edit Xiew Inset Format Tools Data  Window Help
28 1981 1 27 0 0
] T 1 2 0 0 DEEdony &SRy 4 B <t R = -5 % ik
31 1931 1 30 0 0 K15 - P
32 1981 1 31 0 0
33 1981 2 1 2 2 A B C D. E = F G
g7 1931 2 2 0 0 1 |Mame From To Lat{decimal) | Lon(decimal)  Elev
3| 1981 2 3 0 0 2 |Maebashi | 1981/01/01/ 2000/12/31 36.41 139.06 112
36 1981 2 4 0 0 3
v 1981 2 f 0 0
38 1981 2 3 0 0 4
39 1981 2 7 0 0 g
40 1981 2 g 0 0 z
41 1981 2 9 0 0
42 1981 2 10 0 0 T
43 1981 2 11 0 3
44 1981 2 12 0 0 —~
45 1981 2 13 0/
46 1981 2 14 1
A7 1981 2 15 0 0
43 1981 2 16 0 0
49 1981 O 255

IS >II\_bé|ta tation Info 'S_heet3/ i




Quantitative Evaluation of AOGCM

##*% Pre-release Beta Version **¥

1. Intercomparison - Re-analysis/Observation Data vs. CMIP3 Model Output

o 1-D Plot (time-series)

¢ 2-D Plot
o Nector Diagram
o Cross-sectional View

= [ ongitude-time / Latimde-time

» L ongitude-height / L atimde-height

2. Comparison of Global Warming Projection between:
o Climate Models
¢ Emission Scenarios --- implementation in progress; only monthly data supported

o Periods of Analysis Time

= Monthly data
® Dailv data

3. Tools
© CMIP3 Daily Data Download <— CMIP3 daily data download

o Interannual Variations at a Glance
= 1.D Plot
= Vector Diagram
» Cross-sectional View
= Long/Lat-time
= LongTat-height

For move details, contact Aldo Yamamofto.
Copyright © 2010-2011 DIAS Project, Earth Observation Data Integration and Fusion Research Initiative (EDITORLA). The University of Tokyo

| Please select one of the following: [=] Climate Model Time Range
Meteorologic Element —
Level or Layer: | —[+] <] | || For 385 | days:from [0t |oMM)/ (01| @D)
bcer_bem2 0
Emission Scenario _20C3IVI - cnrm_cm3 = ) )
giss_aom |j From: | 1981 To: | 2000
miroc3_2_hires
Download Data Type || | Areal Average et 3 fhades
mpi_echamb
Norile |55 ipsl_cm4
Area West: - East: ingv_echamd
South: miub_echo =
Clip Daily Data Clear All |

© 2010-2011 DIAS Project, EDITORIA, The University of Tokyo

CMIP3 Daily Data




E—

Precipitation (or) E Climate Model Time Range
Meteorologic Element
Level or Layer: | Ground/water surface |Z| bee_cmi o ( For 365 days; from |01 VD / |01 (DD)
beer_bem2_0 T
Emission S i 20C3M cnrm_cm3 E . .
mission Scenario |Z| e ‘ ‘ To: | 2000
- miroc3_2_hires i j
Download Data Type | Gridded Data |Z| TR
[ mpi_echamb 1 1
Nocte o2 e According to available
Are: West: | 139.05 East: |139.07 ingv_echamd H
South: |36.40 miub_gcho_g 2 Observatlon
T~
- O
SEleCted rain gauge [Clip Daily Data| [ Clear Al |

©2010-2011 DIAS Project, EDITORLA, The University of Tokyo

CMIP3 Daily Data

CSV Download : miroc3 2 medres , mpi echams , cccma cgem3 1, ccema cgem3 1 663, gfdl em?2 0, gfdl cm?2 1§ ( ZIP archive of jill CSV and

[ Open as New Window/Tab ]

Grid Map files )

PR [mm/day| surface {139.05E-139.07E,36.34N-36.42N) 1Jan19

<20c3m> MIROC3 2 MEDRES: Areal Avg=0.7622

J6.418N

36416

36.414N

364N

3B.41N

J36.408N

36.40BN

36.404N

36.402M

364N
139, IEE 052E) 5960 S6EDERE (BE 0S0E0 B4EDEGEDERE0TE

First Day ( 1Jan1981)

<20c3m> MPI_ECHAMS: Areal Avg=0.584609
PR [mm/day] surface (139.05E-139.07E,36.4N-36.42N) 1Jan1981

Download the ZIP archive

to the working

folder

0.1%

MPI_ECHAMS: Area (139.05E-139.07E,36 4N-36.42N)

Grid Map

Grid (1¢1)

id (1x1)

T

W

A

AR
1/12/1980
2121980
3121980
41211980
5/12/1980
6/12/1980
711211980
8/12/1980
9/12/1980
HHHHARR
L

L
111981
21171981
3/1/1981
411981

B C

1/1/1981 | ccema_cg
2/1/1981 cccma_cg
3/1/1981 cccma_cg
4111981 cccma_cg
511981 cccma_cg
6/1/1981 cccma_cg
7111981 cccma_cg
8/1/1981 cccma_cg
9/1/1981 cccma_cg
10/1/1981 cccma_cg
11/1/1981 ccecma_cg
1211981 cccma_cg
13/1/1981 cccma_cg
14/1/1981 ccecma_cg
15/1/1981 cccma_cg
16/1/1981 cccma_cg
17/1/1981 cccma_cg
18/1/1981 ccecma_cg
19/1/1981 cccma_cg
20/1/1981 cccma_cg
21111981 cccma_cg
22/11981 cccma_cg
23/M1/1981 cccma_cg
24/1/1981 cccma_cg
25/1/1981 cccma_cg
26/1/1981 cccma_cg
27M1/1981 cccma_cg
28/1/1981 cccma_cg
29/1/1981 cccma_cg
30/1/1981 cccma_cg
31/1/1981 cccma_cg
1/2/1981 cccma_cg
2/21981 cccma_cg
3/211981 cccma_cg
4/2/1981 cccma_cg
5/211981 cccma_cg
6/2/1981 cccma_cg
7/2/1981 cccma_cg
8/2/1981 cccma_cg
9/2/1981 cccma_cg
10/211981 cccma_cg
11/2/1981 cccma_cg
12/211981 cccma_cg,
13/211981 cccma_cg
14/2/1981 cccma_cg
15/2/1981 ccecma_cg
16/211981 cccma_cg
17/211981 cccma_cg

D E

time in nc correct tim model nar 1 (38 34)

0.001156
1.22819
1.9044
0.195379
0.002187
0.127914
0.748566
0.366801

Correcting the model output for

missing values

10.9606
2.26395
27.0339
0.367401
1.34455
0.366162
0.050405
0.842435
2.26E-05
3.90862
0.507117
0.742456
0.02088
0.493923
0.873639
1.4759
0.459548
0.887414
0.043876
20.0824
0.584784
0.403377
1.10657
0.314795
0.419418
0.368945
3.77445
0.449212
0.61717
15.3979
0.138247
30.5729
243288
0.048676
0.803033
40.1363
0.448283
0.852612
0.746594
1.67163

M« » »l ccema_cgem3_1_pr-grid_surface_A

O Three different “calendars” used by CMIP3

models:

m “Correct” calendar (365 days, leap years
considered)

No leap years considered (29 February missing)

360-day year calendar (29 February, 31 May,

31 July, 31 August, 31 October, and 31

December are all missing)

o Observation in the “correct” calendar — we

need to adjust those model outputs using

different calendars to the “correct” one.




Cuou v
Downloaded file of the E A| Corrected file of the F
65| 9 659 1210/ - 7186
&5 INgv_echam4 moc_iel . 0l 1310/ 1NGV_echam4 model r
661 14/10/1982 22/10/1982 ingv_echar 0.319351 =51 14/10/1982) 22/10/1982|ingv_echar 0.319351 0.319351
662| 15/10/1982  23/10/1982 ingv_echar 133775 | Previous day value Bl 15/10/1982  23/10/1982 ingv_echar 1.33775 1.33775
663| 16/10/1982 24/10/1982|ingv_echar 0.632415 o . v B 16/10/1982  24/10/1982 ingv_echar 0.632415 0.632415
664| 17/10/1982  25/10/1982 ingv_echar 0.095554 replaces the missing | 17/10/1982 25/10/1982 ingv_echar 0.095554] 00955537
665 18/10/1982 26/10/1982 ingv_echar 0.124471 one bl 18/10/1982 26/10/1982 ingv_echar 0.124471 0.124471
666 19/10/1982 27/10/1982 ingv_echar 0.817236 G| 19/10/1982 27/10/1982 ingv_echar 0.817236 0.817236
667| 20/10/1982 28/10/1982 ingv_e \667( 20/10/1982 28/10/1982|ingv_echar 0.015087] 0.0150874
668| 21/10/1982 29/10/1982 ingv_e 2 14241 668| 21/10/1982 29/10/1982|ingv_echar  6.0978 =
669| 22/10/1982 30/10/1982 ingv_e - 1669 22/10/1982 30/10/1982 ingv_echar 2.1424 214211
670 N/A 31101982 ingv_ech?‘l'ﬂTSSTﬂ'g_' 670/ N/A 31/10/1982 ingv_eche missing 214211
671| 23/10/1982  1/11/1982 ingv_echar  1.21454 671| 23/10/1982  1/11/1982 ingv_echar  1.2145 s
672| 24/10/1982 2/11/1982|ingv_echar 0.345753 672| 24/10/1982  2/11/1982|ingv_echar 0.345753 0.345753
673| 25M10/1982  3/11/1982|ingv_echar 0.003772 \673[ 25/10/1982  3/11/1982|ingv_echar 0.003772{ 0.00377186|
674 26/10/1982  4/11/1982 ingv_echar 8.20127 674 26/10/1982 4/11/1982|ingv_echar  §.20127 8.20127]
675 27/10/1982 5/11/1982 ingv_echar 0443522 1675 27/10/1982] 5/11/1982 ingv_echar 0443822 0.443822
676, 28/10/1982 6/11/1982|ingv_echar 0 676 28/10/1982 6/11/1982 ingv_echar 0 0
677| 29/10/1982  7/11/1982 ingv_echar 0 677| 29/10/1982  7/11/1982 ingv_echar 0 0
678 30/10/1982 8/11/1982 ingv_echar 34261 \678[ 30/10/1982 8/11/1982|ingv_echar  3.4261 3.4261
679| 31/10/1982 9/11/1982 ingv_echar 22 3231 679 31/10/1982 9/11/1982 ingv_echar 22 3231 22323
680, 1/11/1982 10/11/1982|ingv_echar 2 14996 1680 1/11/1982  10/11/1982 ingv_echar 2.14996 2.14996|
681 2/11/1982 11/11/1982 ingv_echar  5.7722 681 2/11/1982 11/11/1982|ingv_echar  5.7722 57722
682| 3/11/1982 12/11/1982 ingv_echar 0 887644 682 3/11/1982 12/11/1982|ingv_echar (.887644 0.887644
683 4/11/1982 13/11/1982 ingv_echar 0.446336 683 4/11/1982 13/11/1982|ingv_echar 0446336 0.446336
584 5[..1 1;1982 14[..1 1;1982 |r|g\,l_echar 0_298505 Lo4 LiA44007 AAA44A007% 5 ™ O a00cn o T el Tl
685 B/11/1982 15/11/1982 ?ng\.'_echar 1.72122 MS Excel formula:
686/ 7/11/1982 16/11/1982 ingv_echar 0.722939
687| 8/11/1982 17/11/1982|ingv_echar 0.320608 0 0
688 9/11/1982 18/11/1982 ini:echar 0.817236 =IF(D670="missing",D669,D670)
689| 10/11/1982 19/11/1982|ingv_echar 0.665104 T m——— ——r T - -
690| 11/11/1982 20/11/1982 ingv_echar 2.11601 690( 11/11/1982 20/11/1982|ingv_echar 211601 211601
691| 12/11/1982| 21/11/1982 ingv_echar 14.4204 691| 12/11/1982 21/11/1982|ingv_echar  14.4204 14.4204]
692 13/11/1982  22/11/1982 ingv:echar 4.91724 692( 13/11/1982 22/11/1982/ingv_echar  4.91724 4. 91724
693| 14/11/1982 23/11/1982 ingv_echar 1.50434 1633 14/11/1982 23/11/1982 ingv_echar  1.50434 1.50434]
694 15/11/1982  24/11/1982 ing\-'_echar 1.49743 1634 15/11/1982 24/11/1982 ingv_echar  1.49743 1.49743
£95| 16/11/1982  25/11/1982 ing\.'_echar 1 86958 1635 16/11/1982 25/11/1982 ingv_echar 1.86958 1.86958
696| 17/11/1982| 26/11/1982 ing\-'_echar 1.64898 696( 17/11/1982 26/11/1982|ingv_echar  1.54898 1.54898|
697! 18/11/1982) 27/11/1982 ing\.'_echar 0663847 \697| 18/11/1982) 27/11/1982|ingv_echar 0.663847| 0.663847|
98| 19/11/1982 28/11/1982 ing\-'_echar 0.116928 ﬁ 19/11/1982 28/11/1982 ingv_echar 0.116928 0.116928
699 20/11/1982 29/11/1982 ingyv_echar 3 67002 699| 20/11/1982 29/11/1982 ingv_echar 3.67002]  3.67002
700 /1101982 30/11/1982 ing\a—echar 21.6391 m 21/11/1982 1 30/11/1982 ingv_echar 21.63M 21.6391
701! 22/11/1982 1/12/1982 incn-'_echar 1.16676 m 22/11/1982 1/112/1982 ingv_echar 1.16676 1156?6'
Microsoft Excel - Model_output_gapfill
File Edit View Insert Format Tools Data Window Help
1. Please open the file ey Ry ae- @ = -2 % w0 - @
Model output_gapfill.xls__J5s - £
A B C D E
in the folder 1 |timeinnc correct time model name raw data gap filled
. . 2 1/1/1981 0 0
Bias_correction 3 2/1/1981 0 0
- 4 311981 0 0
5 4/1/1981 0 0
6 5171981 0 0
7 £/1/1981 0 0
8 7/1/1981 0 0
9 8171981 0 0
10 9/1/1981 0 0
11 10/1/1981 0 0
12 1111981 0 0
2. Copy and paste the 13 12/1/1981 0 0
d f h 14 1311981 0 0
ata from the 15 14/1/1981 0 0
16 16/1/1981 0 0
c!ownloaded model output |7 1081 0 0
files — expand the sheet 13 gmgg} g g
for more model outputs 20 19/1/1981 0 0
21 20/1/1981 0 0
22 211111981 0 0
23 221171981 0 0
24 23/1/1981 0 0
25 24/1/1981 0 0
26 25/1/1981 0 0
27 26/1/1981 0 0
28 271171981 0 0
29 28171981 0 0
30 29/1/1981 0 0
3 30/1/1981 0 0
32 311111981 0 0
33 1/2/1981 0 0
34 21211981 0 0
35 3211981 0 0
TR Aii109a4 n n




Model_ output_gapfill.xls E F G H ! J K

T T TIT TG CUTTECT UM [ TITOOeT T e T TU =] gap filled timeinnc correct time ' model name 1 (50 48} gap filled |time in nc
2 18/11/1980 1/1/1981 cccma_cgem3 1 0.00115643 0.00115643 16/11/1980 1/1/1981 cccma_cgem3_1_t63 1.9688 1.9688  3/12/1980
3 19/11/1980 2/1/1981 cccma_cgem3_1 1.22818 1.22819 19/11/1980 2/1/1981 cccma_cgecm3_1_t63 10.144 10144 4/12/1980
4 201’11."'198[]' 3.-’1.-’1981_|cccma_cgcm3_1 1.9044 1.9044 20/11/1980 311981 cccma_cgem3_1_t63  1.43902 1.43902  5M12/1980
5
5]
7
8
9

21111980 4/1/1981 ccema_cgem3_1 0.195378  0.195379 21/11/1980 4/1/1981 cccma_cgem3_1_t63  2.01472 2.01472  6/12/1980

22111980 5/1/1981 cccma_cgem3_1  0.0021866  0.0021866 22/11/1980 5/1/1981 cccma_cgem3_1_t63  §.64222 8.64222 71211980

231111980 6/1/1981 ccema_cgem3_1 01273114 0127914 23/11/1980 6/1/1981 cccma_cgem3_1_t63  6.83988 6.83988 8M12/1980

24/11/1980  7/1/1981 ccema_cgem3_1 0.748566  0.748566 24/11/1980 7/1/1981 cccma_cgem3_1_t63 2489323 2.49323 9121980

25111980 8/1/1981 ccema_cgem3_1 0.366801  0.366801 25/11/1980 8/1/1981 cccma_cgem3_1_t63  1.79789 1.79789 10/12/1980
10 | 26/11/1980  9/1/1981 cccma_cgem3_1 10.9606 10.9606 26/11/1980 9/1/1981 cccma_cgem3_1_t63  17.8008 17.8008 11/12/1980
11| 271171980 10/1/1981 ccema_cgem3_1 226395 2.25395 27/11/19800  10/1/1981 ccema_cgem3_1_t63  0.664143  0.664143 12/12/1980
12 | 28/11/1980 11/1/1981 cccma_cgem3_1 27.0339 27.0339 28/11/19800  11/1/1981 ccema_cgem3_1_t63  1.05521 1.05521 1312/1980
13 | 291171980 12/1/1981 ccocma_cgem3 1 0.367401  0.367401 29/11/1980  12/1/1981 cccma_cgem3_1_t63  1.08372 1.08372 14/12/1980
14 | 30/11/1980 13/1/1981 ccecma_cgem3_1 1.344585 1.34455 30111980 13/1/1981 cccma_cgem3_1_t63  6.23615 6.23615 15/12/1980
15 1/12/1980) 14/1/1981 cccma_cgem3_1 0.366162  0.366162 1/12/1980)  14/1/1981 cccma_cgem3_1_t63 251249 2.51249 16/12/1980
16 | 212/1980 15/1/1981 cccma_cgem3_ 1 0.0504063  0.0504053 2/12/1980| 15/1/1981 cccma_cgem3_1_t63)  2.79714 2.79714  17/12/1980
17 3121380 16/1/1981 cccma_cgem3_1 0.842435  0.842435 3121980 16/1/1981 cccma_cgem3_1_t63  1.59868 1.59868 18/12/1980
18 | 4121980 17/1/1981 ccema_cgem3 1 2.26E-05 2.2631E-05 4/12/1980| 17/1/1981 cccma_cgemd_1_t63] 247582 2.47582 197121980
19 5M12/1980  18/1/1981 cccma_cgem3_1 3.90862 3.90862 5/12/1980) 18/1/1981 cccma_cgem3_1_t63  3.44869 3.44869 20/12/1980
20 6/12/1380  19/1/1981 cccma_cgem3_1 0.507117 0.507117 6/12/1980 19/1/1981 cccma_cgem3_1_t63 8.1956 8.1956 21/12/1980
21 7M12/1980  20/1/1981 cccma_cgem3_1 0.742456  0.742456 7/12/1980  20/1/1981 cccma_cgem3_1_t63  2.18615 2.18615 22/12/1980
22 8121380  21/1/1981 cccma_cgem3_1 0.0208802 0.0208802 8/12/1980 21/1/1981 cccma_cgem3_1_t63  7.26239 7.26239 23M12/1980
23 9121380 22/1/1981 cccma_cgem3_1 0.493923  0.493923 9/12/1980 22/1/1981 cccma_cgemd_1_t63  5.21056 5.21056 24/12/1980
24 | 10/M12/1980 23/1/1981 cccma_cgem3_1 0.873639  0.873639 10/12/1980  23/1/1981 cccma_cgem3_1_t63  4.50911 4.50911 25/12/1980
25 | 117121980 24/1/1981 ccema_cgem3_1 1.4759 1.4759 11/12/19800  24/1/1981 cccma_cgem3_1_t63 525168 5.25168 26/12/1980
26 | 1211211980 25/1/1981 cccma_cgem3_1 0.489548  0.489548 12/12/1980  25/1/1981 cccma_cgem3_1_t63 1.4015 1.4015) 27/12/1980
27 | 1371211980 26/1/1981 cccma_cgem3_1 0.867414  0.887414 13/12/1980  26/1/1981 cccma_cgem3_1_t63  2.00832 2.00832 28M2/1980
28 | 14121980 27/1/1981 cccma_cgem3 1 0.0498759  0.0498759 14/12/1980)  27/1/1381 ccecma_cgem3_1_t63 1.4143 1.4143 29/12/1980
29 | 1501211980 28/1/1981 cccma_cgem3_1 20.0624 20.0824 16/12/1980 28/1/1981 cccma_cgem3_1_t63  1.96477|  1.96477| 30/12/1980
30 | 16121980 29/1/1981 ccema_cgem3 1 0.584784  0.584784 16/12/1980  29/1/1981 cccma_cgem3_1_t63 233262 2.33262 31M12/1980
31 | 171211980 30/1/1981 ccema_cgem3_1 0.403377  0.403377 17/12/1980  30/1/1981 cccma_cgem3_1_t63  2.05113 2.05113 1/1/1981
32 | 18/12/1980 31/1/1981 cccma_cgem3_1 1.10557 1.10557 18/12/1980  31/1/1981 cccma_cgem3_1_t63  4.91068  4.91068 2/1/1981
33 | 19121980  1/2/1981 ccema_cgem3 1 0.314795 0.314795 19/12/1980 1/211981 cccma_cgem3_1_t63  8.57478 8.57478 3/1/1981
34 | 20/12/1980  2/2/1981 cccma_cgem3_1 0.419418  0.419418 20/12/1980 2/2/1881 cccma_cgom3_1_t63  3.86201 3.86201 4/1/1981
35 | 21121980 3/2/1981 ccema_cgem3 1 0.3668945  0.368945 2111211980 3/2/1381 cccma_cgem3_1_t63 0459304  0.453304 5/1/1981
36 | 221121980  4/2/1981 ccema_cgem3_1 3.77445 J.77445 22/12/1980 4/2/1981 cccma_cgem3_1_t63  10.0864 10.0864 6/1/1981
37 | 23/121980  5/2/1981 cccma_cgem3_1 0.449212  0.449212 23/12/1980 5/2/1981 cccma_cgem3_1_t63  4.86497  4.86497 7/1/1981
38 | 24121980  6/2/1981 ccema_cgem3 1 0.61717 0.61717 241211980 6/2/1381 cccma_cgem3_1_t63 3.8959 3.8959 8/1/1981
39 | 25/12/1980  7/2/1981 cccma_cgem3_1 15.3979 15.3979 26/12/1980 7/2/1981 cccma_cgem3_1_t63  11.0662 11.0662 9/1/1981
40 | 26/12/1980  8/2/1981 cccma_cgem3_1 0138247 0.138247 26/12/1980 8/2/1981 cccma_cgem3_1_t63 5.3073 5.3073)  10/1/1981
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Repeat the same data download procedure for the future
scenario

Precipitation (pr) |Z| Climate Model Time Range

Meteorologic Element
Level or Layer: Ground.fwatersurfaceE bce cml o For 365 days; from |01 (MM)/ |01 DD)

gy beer_bem2 0
Emission Scenario SRES A1B cnrm_cm3 = . .
[l o From: | 2046 [+ To: | 2065 [+ ]

Download Data Type || Gridded Data |Z| **

mpi_echam5b

North: 36.42 ipsl_cm4
Area West: 139.05 East: |139.07 ingv_echamd
South: |36.40 miub_echo_g -
Clip Daily Data| [ Clear Al

£ 2010-2011 DIAS Project, EDITORIA, The University of Tokyo

CMIP3 Daily Data [ Open as New Window/Tab |

CSV Download : miroc3_2_medres , mpi_echam$5 , cccma_cgem3 1, cecma_cgem3 1 t63 , gfdl em2 0, gfdl em2_ 1 ( ZIP archive of all CSV and
Grid Map files )

<SRES AIB> MIROC3 2 MEDRES: Areal Avg=0.835523 MIROC3_2_MEDRES: Area (139.05E—139.07E,36.4N-36.42N) Grid {1x1)
PR [mm/day] surface {139.05E- 139 07E,36.3N—36.42N) 1Jan2046

36.418N |
36.416N - ‘;':

36.414M e
5
36A41IN

36.41N
J36.408M

36.406M

36.404N

3640204

364N
139 [EL 0526) 5860 S6E0EEE (BE 0 5361 546D GEEDERE 0 TE

First Day ( 1Jan2046 ) Grid Map




Step 3: Rainfall bias correction

O Using a method developed at UT — available
through the prepared MS Excel sheet

O Inputting gap filled observation and model output
data into the template sheet

O Reading the corrected model rainfall data output.

O Excel sheet explanation.

J7313 - f
A B |¢|D F G J K L ] i ] P
1 ﬂyr jrrﬂdzﬂOElS v|m0de|namEV|mode\nEV|deeInzvb L
2 1171981 1981 1 1 8] 8] 8] = a
5 | onsest teBt 1 2 Open Bias_corr_tmp.xlIs in
4 37171981 1981 1 3 o O
5 47171881 1881 1 4 the folder Bias correction
5] 5/1/1981 19881 1 5 —
7 67171981 1881 1 &
8 FAA1981 1881 10 7
9 8/1/1981 1981 1 8
10 9/1/1981 19881 1 &
11 104171981 1981 1 10
12 11171981 1981 1 11
13 1271719681 1961 1 12
14 137171981 1981 1 13
15 145171981 1981 1 14
16 157171981 1981 1 15
17 167171981 1981 1 16
18 177171981 1981 1 17
19 18171981 1981 1 18

20 19171081 1581 1 19

7283 | 8272000 2000 12 8
7284 | 5272000 2000 12 &
7285 | 10272000 2000 12 10
7286 | 111272000 2000 12 11
287 | 12272000 2000 12 12
F288 | 131272000 2000 12 13
7289 | 144272000 2000 12 14
720 | 151272000 2000 12 15
7201 | 16272000 2000 12 18
T2 | 1TAL/2000 2000 12 17
7283 | 181272000 2000 12 18
7204 | 101 2/2000 2000 12 15
T205 | 202 2000 2000 12 20
7298 | 211272000 2000 120 A
e | 22272000 2000 12 22
208 | 231272000 2000 12 23
7299 | 249272000 2000 12 24
FI00 | 251272000 2000 12 25
73| 26272000 2000 12 28
7302 | 27/12/72000 2000 12 27
7303 | 281272000 2000 12 28
7304 | 201272000 2000 12 25
T3I05 | 30A2S2000 2000 12 30
7308 | 311272000 2000 12 31

7308

W 4 v M| Pars_sel / Parameter /| da_correct_ext ANUINAL ML

QOO OoOoOOO0O0O000O000 000|000 000|000 00|00 0000|000 00
OIoOCoOoICO|ICOo|IOo|IOCOO|0ICO|ICOC|CIC|O]CCO|I0I0IC|C[OO0|O|ICo|IO[0|I0O0|0|O
(] [w]) (=] [ (=] =} =] e] o] (=] ] (o] o] o] (o] (] =) o] (o] (e ] ] ] ol 8] o) o] ] s e e ) ) ol o] ) o] o] =) e] (=] =)
jo}[=] (o) (o) (o] (=] a] a] (o) () ) (o) (o) o) () (o] o) ) () (o) ) ) o) o) 8o o ) o) o) ) i o) o) o)) =) () ) e o) (e =)

Copy in the gap-filled observation
data and model output of selected
models.

20 century experiment output
(1981 — 2000)

F 20C_comect




Al -

5

A

—

0|~ | | |ra |

w

10
11

12
13
14
15
16
17

7282
7283
7284
728%
7286
7287
7288
7289
7280
725

7282
7283
7284
7285
7286
7287
7288
7289
7300
Ll

a0z
7303
7304
7305

T ety

H 4

Mt

1/1/2046
2/1/2046
3/1./2046
4/1/2046
5412046
§/1./2046
TA1/2046
8/1./2046
9/1./2046
10172046
11172046
12/1/2046
13/1/2046
14/1/2046
15/1/2046
161 /2046

741272065
8/12/2065
951 2/2065
1041 2/2065
111 2/2065
12/12/2065
1341 2/2065
141 2/2065
151 2/2065
161 2/2065
1741 2/2065
181 2/2065
18/ 2/2065
2041 2/2065
2141 2/2065
22/12/2065
2341 2/2065
2441 2/2065
2541 2/2065
26/1 2/2065
2741 2/2065
281 2/2065
291 2/2065
3041 2/2065

=V W et at=1-]

r M4

B

t

2046
2046
2046
2046
2046
2046
2046
2046
2046
2046
2046
2046
2046
2046
2046
2046

2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065
2065

Parar=i=d

/ par_sel or J

c | D
mo da |OBS

=R R R R

(& RN R e )

=]

-‘3000OOOOOOOOOOOOOOOOOOOOO o000 |00 |00 |0 |0 |0|0|0 | 0|0

B
mode| name

8]
9]
8]
8]
9]
9]
o]
o]
9]
8]
8]
0
8]
8]
0
0
8]
8]
8]
8]
9]
9]
9]
9]
9]
0
0
0
0
0
0
0
0
0
0
0
0
0
0
[
a

ro

The future scenario raw data sheet

Copy in the gap-filled observation
data and model output of selected
models.

Future scenario (sresalb)
(2046 — 2065)

L o ad | e L v | @ == o T Lt T4 A4 R e L L e s aa B o U | = = = pug | w so 3 .0|:=
12 A
A | =($A2-1$22)*100/(20+1-2*1$22) 1 J K N o

1 /- i il Hazen Gunnane
2 | 1\ 1448 -1276 a762) 2500 273
8 2 -1.309 —-0535 59524 7.500 7753
4 3 —1.068 -0724 14.286 12500 12724
5) 4 —0874 —0548 15.048 17500 17694
5] 5 0712 —-0355 23810 22500 27 664
7 5] —0 566 —-0252 28571 27500 27634
8 7 -0.431 -0114 33.333 32500 32604
=] g -0.303 0021 38.085 37.500 37575
0157 42 857 42500 42545
0256 A7 618 47500 47515
0439 52381 52500 52485
0550 57143 57500 57455
0752 £1 905 62500 B2.425
05830 G565 667 G7500 67396
1129 714258 T2500) 72366
1.359 76150 FYEOD 7Y EEE
1636 80552 82500 B230§
1554 85714 §7.500 87276
2817 50476 92500 52247

3567

S —

of an extreme value in a sample

otting-position parameter — for different alternatives

position for extreme events: q; = (i-a)/(n+1-2a)

n: size of the sample — number of years considered for the analysis
-> need to be changed to be consistent with available

data (here n = 20 years)

46
Wy n[iER dE Max_lday_ran@rs,{ Pars_sel / Parameter ,/ da_correct_ext Niion Moy
—

The Prob sheet




m
w
4

A =T305-COUNTIF(20c_raw'E2:E7306,0)+1

A B e D E F G H I K L M M 8]
1 ‘OEIS mimcS_Z_h' O' 8]
2 al | 003 009 | #OIWAOL | #DIV/O!
3 a2 . 003 003 . 003 , 003
4 b1 . -2 64 —522 | #OIWAOD | #DIV/O
B b2 . -2 64 —2 64 -264 -2 64
f hottom . 5650 4386 0.00 000
7 Rank 55 69 1 1
& g =" (In observed 20yr data,
| o | Marain rank 23088 start from 2782th rank o
10 is no_rain_day(rainfall
11 =0)
12
13
1; P ——— P ——
] L} -
= | £7305)COUNTIF('20c_raw'1E2:H7306,0)+1
18 T — T —
18
20
21

22| Need to change total number of days in the analyzed period
22 | according to the available data — for finding a rank of no-rain day in

2s | observed data and thus determining the no-rain amount in the model
2 | output. Here 20 years means 7305 days.

46
O (% Max_iday , Max_iday rank  Prob  Pars | Pars_se@da_correct_ext ¥ monthly_rmaster

The Parameter sheet

-

7281

1
2
3
4
5
5 5411581
7
B
]

A

17115881
2/1/1981
3411581
4/1/1981

6/1/1981
7411081
g/1.1581
/11081
104115881
1111081
1211881
13171881
1411881
155171881
16411881
17711981
187115881

6/12,/2000

F282 | 7252000
283 81252000
7284 | 8A2/2000
285 | 107272000
7286 | 11.12/2000
287 1271272000
7288 | 131272000
289 141272000
T290 | 1512/2000

729

16/12/2000

T292 | 1712/2000
7283 | 181272000
7294 | 1912/2000
T285 | 20272000
T296 | 21.12/2000
T287 | 22272000
T298 | 2312/2000

7289

241 2/2000

T300 | 25/12/2000

73
7302
7303
7304
7305
7306

7307
M4

a

26122000
27/12/2000
28122000
29,/12,/2000
30122000
31.,/12/2000

B
yr
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1931
1981
1931
1981
1931
1981
1981

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

]

D

mo |da

[ o) I R ) e ey

R e YR I S T I AR W)
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The 20-th century
experiment corrected

model output

E F 8 H
OBS(Maebashi) mirc3_2_hires (e TEs o 1
000 0.00000 0 0 al
2,00 0.00000 0 0
0.00 0.00000 0 0
0.00 5701950 5701958748 0
0.00 0.00000 0 0
0.00 0.00000 0 0
0.00 0.00000 0 0
0.00 0.00000 0 0
0.00 0.00000 0 0 W
0.00 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 a 0
0.00 0.00000 0 a 0
0.00 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 a 0
0.00 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 a 0
0.00 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0202889 020268893 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 a 0
0.00 0.00000 0 0 0
0.00 0.00000 0 a 0
0.00 0.00000 0 0 0
0.00 0.00000 0 a 0
0.00 0.00000 0 a 0
0.00 0.00000 0 0 0
0.00 0.084156 0.094156158 a 0
0.00 0.00000 0 0 0
050 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 0 0
0.00 0.00000 0 a 0
0 0 0
20c_correct sheet : : :

F aib_raw / alb_c |«




o -

-

A BE |C|D E F B H I J K L M M
1 yr mo da  mimcd 2_hires OBS(Maekashi) [mirocs 2 _hires 000 000 I
2 1/1/2046 2046 1 1 0.000000 o 0 0 0
3 2/1/2046 2046 1 2 1762938 2| 1762938582 0 0 )
4 3/1/2048 2046 1| 3 5.037374 o| 8037374083 0 0 The future scenario
5 4/1/2046 20460 1 4 0.000000 o 0 0 0
8 B/1/2046 2048 1 5 1610385 of 1810334584 0 0 (sres alb) corrected
7 6/1/2046 2046 1 6 10988917 o 1038891704 0 0
g 7/1/2046 20460 1 7 0.000000 0 0 0 0
5 8/1/2046 2046 1 8 0.000000 o 0 0 0 model OUtpUt
10 5/1/2046 2046 1 9 0.000000 o 0 0 0
11 | 107172046 2046 1 10 0.000000 0 0 0 0
12 | 114172046 2046 1| 11 0.000000 o 0 0 0
13 | 12/1/2046 2046 1 12 3166402 ol 3168401527 0 0
14 | 13/1/2046 2046 1| 13 5 02045 o] 5602045019 0 0
15 | 14/1/2046 2046 1| 14 0.000000 0 0 0 0
16 | 15/1/2046 2046 1| 15 0.000000 o 0 0 0
17 | 164172046 2046 1| 16 0.000000 o 0 0 0
18 | 174172046 2046 1| 17 0.000000 0 0 0 0
15 | 18/1/2046 2046 1| 18 0.000000 o 0 0 0 [ ]
20 | 19/1/2046 2046 1| 19 17537229 o] 1753722851 0 0
21 | 20/1/2046 2046 1 20 0.000000 0 0 0 0
7285 | 10/12/2065 2065 12] 10 0.000000 o 0 0 0
7286 | 11/12/2065 2065 12| 11 0.000000 0 0 0 0
7287 | 12/12/2065 2085 12| 12 0.000000 o 0 0 0
7208 | 13/12/2065 2085 12 13 0.000000 o 0 0 0
7289 | 14/12/2065 2065 12 14 0.000000 0 0 0 0
7280 | 15/12/2065 2065 12| 15 0.000000 0 0 0 0
7201 | 16/12/2065 2085 12| 16 0.000000 o 0 0 0
7282 | 17/12/2065 2085 12 17 0.000000 o 0 0 0
7293 | 18/12/2065 2065 12 18 0217953 ol 0217953056 0 0
7294 | 19/12/20685 2065 12| 19 0234716 of 02347181 0 0
7295 | 20/12/2065 2085 12 20 0.000000 o 0 0 0
7286 | 21/12/2065 2065 12| 21 0.000000 0 0 0 0
7207 | 22/12/2065 2065 12| 22 0.000000 0 0 0 0
7208 | 23/12/2065 2085 12| 23 0.000000 o 0 0 0
72998 | z4/12/2065 2085 12| 24 0.000000 o 0 0 0
7300 | 25/12/2065 2065 12| 25 0.000000 05 0 0 0
7301 | 26/12/2065 2085 12| 26 0.000000 o 0 0 0
7302 | 27/12/20685 2085 12| 27 0.000000 o 0 0 0
7303 | 28/12/2065 2085 12 28 0.000000 o 0 0 0
7304 | 28/12/2065 2065 12| 29 0.000000 0 0 0 0
7305 | 30/12/2065 2065 12 30 Fa¥alatatateta o 0 0
7306 | 31/12/2065 2085 12| 31 0 0
T alb correct sheet
7308 3001 70T PSS il il
7309
TR, NRD_count ¥ alb_raw es,{ Summary  Max_iday_pj  Max_iday_rank_pj / pars_pij { par_sel_pij / 0_1_pf / NRD_count_pqj / NRD_ar pj / |«
F2 - A =SUMPRODUCT((a1b_correct!$C$2:5C57306=5C2)*a1b_correct!G$2:G§7306)/582
A 5 c D E F E
1 days rorth OBS(Maebemirocd 2 hi 0.00 20_year average monthly ra|nfa”
2 20 1 070 [ oez] o000
3 565 2 1.95 1.26 0.00 P -
: oee 2 e 1= o0 comparison: past and future
5 600 4 261 3.79 0.00 0.00
& 620 5 308 4569 0.00 0.00
7 600 6 512 557 0.00 0.00
g 620 7 542 656 0.00 0.00
P 620 g 665 757 0.00 0.00
10 600 5 508 850 0.00
11 620 10 295 3.34 0.00
12 600 11 1.37 256 . 0.00
13 620 12 0.41 020 0.00 0.00
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Thank you for your

attention

Enjoy your further, self-practice




