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Abstract 

The Taiwan Climate Change Projection and Information Platform Project (TCCIP) phase 

1( from 2010 to 2012) has produce substantial results such as producing digitalized, homogenized, 

and gridded meteorological data sets; projecting climate change projection of Taiwan area; 

producing high spatial-temporal resolution data sets by statistical downscaling and dynamic 

downscaling; developing technologies of applying climate change data to the studies of disaster 

reduction and water resources management, publishing “Climate Change in Taiwan: Scientific 

Report 2011”, and building TCCIP website. In addition to being a producer of high resolution 

climate change projection data, the TCCIP project is also meant to be a good communication 

interface, effectively passing not only the data itself but also the related information about data to 

data users. 

The platform which the TCCIP project built can benefit the Climate Change research and 

analysis of Taiwan area, development of projection data for policy options assessment, climate 

change data providing service to users, and international collaboration on data exchange. The 

TCCIP team has accumulated abundant research experiences and user network. The second phase 

of TCCIP will further strengthen the information platform’s integration on inter-ministerial 

information with scientific research results and data communication service. 

In TCCIP phase 2, Team 1 will focus on refinement of local climate change database and its 

reanalysis in Taiwan and development of Phenomenon Metric and Performance Metric for climate 

study. Team 2 will continue to produce statistical and dynamic downscaling data sets and its 

applications. Disaster-related field is the main user of climate change data sets during the TCCIP 

phase 1. The operation of TCCIP phase 1 focused on finding the balance between Top-Down 

approach (from researcher’s point of view) and Bottom-Up approach (from user’s demand). The 

phase 2 project Team 3 will aim to extend the data user fields to agriculture and public health for 

relative technology development. In the meantime, the project also aims to reinforce the studies on 

disaster reduction and water resources management applications such as issues of data limitations, 

reliability, and uncertainty etc. In phase 2, the project will continue on communication between 

data users and providers. To this purpose, a new Team 4 will dedicate to improve communications 

and services within scientific societies, update the information platform and reinforcement of 

on-line service, translate and disseminate climate change knowledge, and conduct “Climate Change 

in Taiwan: Second Scientific Report 2015”.  
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2.1  

(TCCIP Taiwan Rainfall Index TRI)  

NCDR 51  (Taiwan Rainfall Data
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5 P1 1979-1993 P2 1994-2003

6 P1 1979-1988 P2 1989-2003 5 1979-1993

1994

CMAP EOF 6

MRI

 

2.14 MRI 20km

MRI 5

MRI 5

6 MRI

MRI

P2 5

6 MRI

P2 30 N

 

  



� �

2.15 MRI 20km 1979-2003 5

RSI 1994

6 RSI 1989

6 1992 MRI

1989 MRI

RSI 5 6 5 1994

1998 6

5 1998

6

RSI 1989 1989

 

 

(a)  

 (b)  

2.13 MRI 20 EOF1 1979~2003

(a) 5 (b) 6  
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 (a)  

    
 (b)  

    
 (c)  

   

2.14 MRI 20 5 6 (a) 5 P1 

 (1979~1993 ) 6 P1  (1979~1988 ) (b) 5 P2

 (1994~2003 ) 6 P2  (1989~2003 ) (c) 5 6
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(a)   

(b)  

(c)  

2.15 MRI 20 (a)  (>0.1mm)

(b)  (>50mm) (c)  (>130mm)  

 

MRI EOF

5

6 6

 



� �

(2) MRI  ( : )  

ERA interim 1.5 37

850 NCEP R2 850

2.5  

JMA MRI MRI

20 60

Mizuta et al. (2012) 20

 (m/s)  (kg/m2/s)  (Kg/Kg) MRI

20 S-50 N 90 E-70 W 20

1.25 1979-2003  ( ) 2015-2039  (

) 2075-2099  ( )  

MRI 60 50 S-50 N 30 E-80

W 1.25 MRI 60 2075 2099

CMIP3 18 A1B

 (Cluster Analysis. Wilks, 2006) 18

 ( cluster1 ( ) cluster2 ( ) cluster3 ( ) )

MRI

 (Murakami et. al, 2011)  

 ( 2.16 2.17 ) 2.16a 2.16c

Mizuta et al. (2006) Mizuta et al. (2012) 

ITCZ SPCZ OLR 500

 ( ) 

 ( 2.16d 2.16e)

ITCZ ITCZ

 ( 2.17a 2.17c)

20 N

ITCZ



� �

STCZ

 ( 2.17d)  ( 2.17e)

ITCZ SPCZ  

JMA/MRI

 ( ) MRI 60

cluster cluster3

MRI  

 

 

2.16 MRI 20 850 a) b) c) 

1979-2003 2015-2039 2075-2099 d) 

e) d) e) 90%

kg/m**2/s 850 kg/kg  
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2.17 2.16  

 

MRI 60 cluster

 

2.4  

IPCC

 (Allen and Ingram 2002, 

Trenberth et al. 2003, Gutowski et al. 2008)  



� �

 

 (Alexander et al., 2006)

 (RX1DAY) 50mm  ( ) 

 (Chen and Knutson, 2008)

 

2.4.1  

(1)  

-APHRODITE (Asia Precipitation 

Highly-Resolved Observational Data Integration Towards Evaluation of the Water Resources, 

Yagatai et al. 2005) 1951~2007 0.25 x0.25

1961~1999 39 Monsoon Asia  (60 E~150 E

15 S~55 N)  

(2) CMIP3  

IPCC  (AR4)  

(CMIP3) 

IPCC  (The Emissions Scenarios of the Special Report on Emissions 

Scenarios; SRES, 1996) 



� �

SRES

A1 A2 B1

B2  

A1

 

 A1FI :  

 A1T :  

 A1B :  

A2

A2

 

B1

 

B2

 

A1B A2 B1

1. T42 2.

20  (20c3m) 1961-1999

2081-2100 A1B 15

A2 12 B1 14  ( 2.2)  

2.4.2  

 (CMIP3)  ( )

 



� �

2.2  

CMIP3 Daily Precipitation 

  20c3m a1b a2 b1 

bccr_bcm2_0 128x64 � � � � 

cccma_cgcm3_1_t63 128x64 � � - � 

cnrm_cm3 128x64 � � � � 

csiro_mk3_0 192x96 � � � � 

csiro_mk3_5 192x96 � � � � 

gfdl_cm2_0 144x90 � � � � 

gfdl_cm2_1 144x90 � � � � 

iap_fgoals1_0_g 128x64 � � - � 

ingv_echam4 320x160 � � � - 

miroc3_2_hires 320x160 � � - � 

miroc3_2_medres 128x64 � � � � 

mpi_echam5 192x96 � � � � 

mri_cgcm2_3_2a 128x64 � � � � 

ncar_ccsm3_0 256x128 � � � � 

ncar_pcm1 128x64 � � � � 

Total 15 15 12 14 
 

(1)  

 (Wilby et al. 2004) 

 

Wood et al. (2002, 2004) Maurer (2007) 

 (Bias correction) 



� �

 (Areal Reduction Factor; ARFs) 

 

(2)  

Wood et al. (2002, 2004) Maurer (2007) 

 (Cumulative Distribution Function, CDF) 

 (cross-validation) 

3 0

3 400

 ( 2.18)  

 

 

2.18 

 

 

 (3)  



� �

RX1DAY RX5DAY R20mm R50mm RR1, SDII, CDD, CWD  

1.   (RX1DAY) mm  

2.  (RX5DAY) 

mm  

3. R20mm 20mm  

4. R50mm 50mm

R20mm R50mm

 

5. 1  (RR >= 1 mm)  

6.  ( 1mm) SDII

 

7.  (Consecutive dry days, CDD) 1mm 

(RR<1mm) 

 

8.  (Consecutive wet days, CWD) 1mm 

(RR>1mm)  ( )

CWD  

(4)  

 

Aphrodite 0.25°x0.25° 0.5° 1° 1.5° 2°

T42

 ( 2.19)

 



� �

”

” (Areal Reduction Factor, ARFs)  

R
R

R ��
  ;  R� >1 R� <1   

R R

R� 1 0.25°x0.25°

R� 1 0.25°x0.25°

2.20  

 

 

2.19   

 

 

2.20 R�  

 

(5)  

 ( )



� �

 (Cumulative 

Distribution Function, CDF)

 ( 2.20)

 ( 2.21)

 

 

2.21   

 

 

ix RModelModel ��� )25.025.0( , 20c3m:i=1961~1999 ; a1b:i=2080~2099 
 

IPCC AR4 Aphrodite 39

 (

2.22 )

 ( 2.22 )  ( 2.23)  



� �

 

2.22  20 0.25o

T42 20 20c3m

20 a1b

20  

 

 

2.23   



� �

2.4.3  

 (A1B A2 B1) 

 

(1) RX1DAY  

A1B 15

13

A2 A1B

B1

A1B A2

 

A1B 8 4

A2 B1

 

(2) RX5DAY  

A1B 15

 ( ) 

A2

B1

 

A1B 15

12 A2

B1

 

  



� �

(3) R20mm  

A1B R20mm

R20mm

A2 B1 R20mm

A2

 

R20mm A1B 15 10

A2

12 5 5

B1  (9

) 6

R20mm  

(4) R50mm  

R50mm

A1B

A2

B1

 

6

A2 12 11

4

B1  

(5) RR1  

A1B



� �

A2 6

B1

 

A1B 10

5 5

A2 11

B1

 

(6) SDII  

SDII A1B

A2 B1

A2

B1  

A1B

6

A2

B1

 

(7) CDD  

A1B

A2

B1

B1

 

A1B 4

A2

B1



� �

6 6

 

(8) CWD  

A1B

6 A2

B1

 

A1B

A2 5

B1 5

 

2.4.4  

 (ensemble mean) 

 ( 2.24 ) CWD

 (rx1day rx5day sdii)  (r20mm r50mm)  (RR1) 

 (cdd)  (CWD) 

 



� �

 

2.24 A1B A2 B1 CMIP3

 (%)  

 

2.5  

TCCIP

 ( ) 

1990  (Giorgi and Bate, 1989 Giorgi 

and Mearns, 1991)

 

10

ARPEGE GEM NASA/GSFC GEOS  (Fox-Rabinovitz et. 



� �

al, 2008) GFDL HiRAM (Chen and Lin, 2011) CSIRO C-CAM (Nguyen and 

McGregor, 2009) JAMSTEC NICAM (Satoh et al, 2008) MPI ICON 

(Bonaventura and Ringler, 2005) UCAR MPAS (Scamarock et al 2012) IPSL

DYNAMICO  

5

5

 

MRI ECHAM5

(1979~2003) (2015~2039) 21 (2075~2099) 5

5~8

1. MRI 

AGCM ECHAM5 2. 5

3. 

 (1.66 ) 4. 60

MRI AGCM

 

2.5.1  

(1)  

TCCIP

 TCCIP

 ( ) 

1960~2010

0.0125 x 



� �

0.0125 1992-2010 19

1998-2010 TRMM (Tropical Rainfall Measuring Mission) 

3B43V6 0.25  

(National Centers for Environmental Prediction)  (Climate Forecast 

System Reanalysis NCEP-CFSR)  

(2) MRI  

 (Japan Meteorological Agency, JMA) 

 (Meteorological Research Institute, MRI)  (MRI 

AGCM MRI )

MRI AGCM 20 9601920�

 ”time-slice” CMIP3

 (Mizuta et al, 2011)  

20 MRI AGCM 60 MRI AGCM 

(Kusunoki et al, 2011; Murakami et al, 2012)

4 60KM MRI AGCM

4 20KM MRI AGCM  

(3) ECHAM5  

ECHAM5 ECHAM5 Max Planck 

Institute  ( )  (Roeckner et al. 2006)

 (Connolley and Bracegirdle, 2007) IPCC 

Fourth Assessment Report (IPCC, 2007) IPCC AR4 ECHAM5

T63 200 17

10 hPa 6  

2.5.2  

(1)  

 (NCAR) 

 (Weather Research and Forecasting modeling system WRF )



� �

Fita et al. (2009) WRF3.1.1 CLWRF A1B

 

MRI AGCM ��� � ��� 36

2.25a 5

1.66 2.25a

ECHAM5

15 301 × 301 5

382 × 400 45 1b

spectral nudging

 ( ) spectral nudging ECHAM5

 ( cold start) MRI AGCM

 

 

  

2.25   (a) MRI AGCM (b) ECHAM5

 

 

(2)  

MRI 



� �

AGCM

 (spectral nudging) 

5 6 2.3  

 

2.3  

    

Ctrl   
1979-2003 
2015-2039 
2075-2099 

EXP 1   1979-2003 
2075-2099 

EXP 2   1979-2003 
2075-2099 

EXP 3  
300 hPa   1990-1999 

(3)  

5

1.66

1.66

 

(4)  

4 60 MRI AGCM  ( 2.4)

 



� �

 

2.4 60km MRI 20km MRI  (1992~2006) 

 

 4 5 6 7 8 9 10 11 12  

HPA 0 3 6 24 26 18 15 5 0 97 

HPA_m00 2 4 2 22 21 16 11 1 1 80 

HPA_m01 1 2 4 20 19 19 6 4 0 75 

HPA_m02 0 1 9 25 21 20 7 4 1 88 

OBS 1 3 9 16 25 18 9 1 1 83 
 

2.26(a) 2.26(b) 1�×1�

60km

2.26(c) 21

2.26(d) 2.26(b) (

) 2.26(c) ( )  

 

 

2.26  ( ) (a) 

60km MRI-AGCM (b)  (1992~2006) (c) 

(d)  

  

 (a)  (b) (c) (d) 



� �

(5)  

60km MRI AGCM

2.27

 (Davis and Emanuel, 1991)  (DPRI) 

 (Yoshino et al, 2003a,b) DPRI

 (Oku et al., 

2010)  

 

2.27 60

 

 

2.5.3  

(1)  

ECHAM5 MRI ECHAM5



� �

MRI MRI

NCEP 850hPa ECHAM5

MRI

1000hPa 850hPa MRI RMSE

ECHAM5 MRI NCEP NCEP

500hPa 200hPa ECHAM5 MRI

NCEP  

112 E~130 E 15 N~32 N  (

2.28) ECHAM5 23.5 MRI 22.5

MRI 23.3 ECHAM5 0.5

ECHAM5 2.4 26.4 MRI 24.9

ECHAM5 MRI MRI 

AGCM ECHAM5

 

ECHAM5-WRF MRI-WRF

ECHAM5-WRF MRI-WRF

 ( 2.29 2.5)  

 

 

2.28 112 E~130 E 15 N~32 N

ECHAM5 MRI NCEP

 

 



� �

2.29 ECHAM5

MRI AGCM  

 

2.5 ECHAM5 MRI AGCM

 

 

MRI ECHAM5 WRF  ( 2.30)

2 4 5 6 7 8

9 11 12 1 ECHAM5-WRF

70mm/day 20mm/day MRI-WRF

  



� �

2.30 ECHAM5-WRF MRI-WRF

mm/day  

 

2.6 

 



� �

2.6 ECHAM5-WRF

MRI-WRF

ECHAM5-WRF

MRI-WRF

ECHAM5-WRF MRI-WRF

ECHAM5-WRF

MRI-WRF  

(2)  

35ºC 2 3 10

2.31  (1979~2003 )  (2075~2099 ) 

5  (1979~2003 ) 

1 4~5

  

5 6  ( 2.32) EXP1 EXP2 

( ) Ctrl

EXP3  ( ) Ctrl

EXP1 (

) EXP2 ( ) EXP1

EXP2

EXP2

  

2.33

EXP2  (OBS 1992~2010 ) 53.2~69.3 mm/day

Ctrl EXP1 24-1.3mm/day

Ctrl EXP1 53.2mm 53.2mm

EXP1 100 mm/day Ctrl 8

EXP1 EXP1 



� �

53.2 mm/day 53.2 mm/day 200 

mm/day  

 

 

2.31 WRF  (1979-2003 )  (2075-2099 )  ( > 

35 �C) : /  

 
2.32 1979-2003 5 6 EXP1 EXP2

EXP3 : mm/day 



� �

 

2.33 

1 1.3 1.7 2.2 2.9 3.8 4.9 6.4 8.3 10.9 14.1 18.4 24 31.3

40.8 53.2 69.3 90.3 117.7 153.5 200 200 mm 22

% 

 

(3)  

1.66km 5km 3 1.66km

5km  

( 2.34) 5km 1.66km

 ( 2.35) 

5km 10mm/day 10mm/day

1.66km 10mm/day

5050mm/day WRF 1.6km 5km

 

1.66

1.66
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2.34 5km WRF 1.66km WRF ( 5km) 

 (SDII)  

 

 

2.35  (%)

1.66km WRF 5km WRF

 

 

(4)  

60KM MRI AGCM

1992-2006



� �

 ( 2.36a)

 

1992-2006

 ( 2.36a)  (

2.36b 2.36d)  ( 2.36b 2.36c)

 ( 2.36d) 2.36e 60km MRI AGCM

2.7  (46.66%) 

 (46.29%)  

 

  

2.36 (a)  (1992-2006)  ( ) (b) 

 ( mm/yr) (c) (d) 

(e) 60km MRI

 

 

2.7  ( %)  

     

39.65 46.66 33.54 30.26 37.55 

     

43.44 32.88 46.29 43.63 42.01 

 (a)  (b) (c) (d)  (e) 



� �

2.8

 (111.74%)  

 

2.8  ( %)  

           

1 38.46 20.69 18.91 31.66 26.83 51.34 19.24 15.9 15.72 32.61 

2 47.32 42.69 21.79 39.12 37.82 54.6 24.47 28.25 43.81 48.69 

3 42.89 63.57 41.9 35.88 46.56 50.95 42.29 63.86 61.2 50.86 

4 31.69 99.47 69.58 28.07 59.05 31.82 51.43 111.74 62.33 25.8 

5 0.87 1.2 6.94 6.28 3.9 1.68 6.48 1.82 2.35 1.35 

6 28.42 18.2 18.45 21.47 21.16 30.55 20.67 16.42 21.71 29 

7 12.16 38.82 30.35 10.28 23.61 5.92 20.22 39.48 18.04 14.19 

8 17.03 1.28 6.79 15.4 9.71 25.92 4.1 -0.56 0.79 6.04 

9 22.79 19.03 23.14 10.66 18.13 24.72 26.03 30.98 15.03 21.23 
 

(5)  

20

70  * 7  = 490

490 1/3 2.37

 

2.38



� �

 

 

  

2.37 24

 

 

  

2.38 27
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2.5.4  

 

(1) ECHAM5 MRI WRF

MRI

ECHAM5 ECHAM5 MRI

ECHAM5-WRF 7 8 MRI-WRF

 

(2)  ( 35 C) WRF

5

1 4-5

 

(3) 

 

(4) 1.66

 

(5) 60 MRI AGCM

30%~50%  

(6)  
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2.6  

Team2  ( 2.5 )

MRI WRF 5  (

MRI-WRF-5km)

 ( ) 
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2.6.1  

 ( 2.39)  (duration) 

 (total depth) 

 (inter-event time)

 (Wu et al., 2011)

 

 

 

2.39  

 

MRI-WRF-5km  (1979~2003 )  (2015~2039 )  

(2075~2099 ) MRI-WRF-5km

84  

2.9

2.5mm/hr  (WMO) 

4

2.9 MRI-WRF-5km

2mm/hr  ( 0.5mm/hr)
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2.9   

   MRI-WRF-5km  

 
 ( )  5-6  >3  

>0.5mm/hr 
>3  

>2mm/hr 
 

 ( )  7-10  >8  
>2.5mm/hr 

>8  
>2.5mm/hr 

 
 ( )  7-10  3 < 8  

>2.5mm/hr 
3 < 8  

>2.5mm/hr 
 

 ( )  
11- 4

 
>4  

>0.5mm/hr 
>4  

>2mm/hr 
 

MRI-WRF-5km

MRI-WRF-5km

MRI-WR-5km F

MRI-WRF-5km 84 MRI-WRF-5km

 (Inverse distance weighting, IDW) 

 

2.6.2  

 ( ) 

84

MRI-WRF-5km 1566

 

 ( ) 84  (1979~2003 ) 

 ( 2.40(a)) MRI-WRF-5km 5

 ( 2.40(b))

 ( 2.40(c) 2.40 (d))

 ( 2.40 (e)) MRI-WRF-5km
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MRI-WRF-5km  

( 2.40(f))  ( 2.40(g)

2.40(h))  (

2.40(i)) MRI-WRF-5km MRI-WRF-5km

 ( 2.40 (j))

 ( 2.40 (k) 2.40 (l))

 ( 2.40 (m) )  ( 2.40 (a)) MRI-WRF-5km

 ( 2.40(n))

 ( 2.40(o))  (

2.40(p)) MRI-WRF-5km  ( ) 

 

 ( 2.41)

 ( 2.41(a) , 2.41(e) )  

( 2.41 (b) , 2.41(f) ) 

 ( 2.41(c) , 2.41 (g) ) 

 ( 32.41(d) , 2.41 (h) )

 

MRI-WRF-5km

MRI-WRF-5km
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 MRI-WRF-5km   

 
 (a)   (b)   (c)   (d)  

 
 (e)   (f)   (g)   (h)  

 
 (i)   (j)   (k)   (l)  

 
 (m)   (n)   (o)   (p)  

2.40  ( )  (a) - (d) (e) - (h) (i) - (l) 

(m) - (p)  



� �

     
 (a) (b) (c) (d) 

 
 
 

 (e) (f) (g) (h) 

 
 
 

2.41  ( )  (a) - (d) (e) - (h)  

 

2.7  

SOBEK

SOBEK

 

SOBEK WL|Delft Hydraulics

SOBEK Rural SOBEK Urban

SOBEK River  (real 

time control)  (overland flow) SOBEK
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2.7.1  

Team 2 MRI-WRF-5km

 (2015-2039)  (2075-2099) 

10  (Top1-Top10) 2.10  

 

2.10 MRI-WRF-5km  

  
(mm) 

 
(hr) 

 
3  
(mm) 

6  
(mm) 

12  
(mm) 

24  
(mm) 

48  
(mm) 

72  
(mm) 

Top1 1045 49 178 278 463 893 1045 1045 

Top2 844 67 164 299 461 651 838 844 

Top3 674 49 117 222 391 608 674 674 

Top4 629 103 86 161 301 535 625 629 

Top5 607 133 136 209 321 460 546 580 

Top6 517 49 133 226 377 513 517 517 

Top7 493 43 165 269 393 491 493 493 

Top8 483 37 126 222 335 458 483 483 
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3.1 GCM  

 
* B1 ** A2  

 

3.2 GCM  

 
  

No. Short name Alias Describe
 ES-1 Csiro_mk3_0 AUS_CSIRO_MK3 CSIRO Atmospheric Research, Australia, Mk3.0 Model
 ES-2 Csiro_mk3_5 AUS_CSIRO_MK3.5 CSIRO Atmospheric Research, Australia, Mk3.5 Model

 ES-3 Ingv_echam4* INGV_ECHAM4 Italy, INGV, National Institute of Geophysics and 
Volcanology, ECHAM 4.6 Model

 ES-4 miroc3_2_hires** JP_CCSR3.2H CCSR/NIES/FRCGC, MIROC Model V3.2, high resolution

 ES-5 miroc3_2_medres JP_CCSR3.2M CCSR/NIES/FRCGC, MIROC Model V3.2, medium 
resolution

 ES-6 mri_cgcm2_3_2a JP_MRI2.3 Meteorological Research Institute, Japan, CGCM2.3.2a

 ES-7 gfdl_cm2_0 GFDL_CCM2.0 NOAA Geophysical Fluid Dynamics Laboratory, CM2.0 
Model

 ES-8 gfdl_cm2_1 GFDL_CCM2.1 NOAA Geophysical Fluid Dynamics Laboratory, CM2.1 
Model

 ES-9 mpi_echam5 MPI_ECHAM5 Max Planck Institute for Meteorology, Germany, ECHAM5 / 
MPI OM

NO. Short name Alias Describe

WD-1 bcc_cm1 CN_BCC_CM1 Beijing Climate Center, China, BCC-CM1 Model

WD-2 ccma_cgcm3_1 CA_CCCMA3.1_T47 Canadian Center for Climate Modeling and Analysis 
CGCM3.1 Model (T47)

WD-3 csiro_mk3_5 AUS_CSIRO_MK3.5 CSIRO Atmospheric Research, Australia, Mk3.5 
Model

WD-4 inmcm3_0 Russia_INMCM3 Institute for Numerical Mathematics, Russia, 
INMCM3.0 Model

WD-5 ipsl_cm4 FR_IPSL_CM4.1 IPSL/LMD/LSCE, France, CM4 V1 Model

WD-6 miroc3_2_hires JP_CCSR3.2H CCSR/NIES/FRCGC, MIROC Model V3.2, high 
resolution

WD-7 mri_cgcm2_3_2a JP_MRI2.3 Meteorological Research Institute, Japan, CGCM2.3.2a

WD-8 ncar_pcm1 NCAR_PCM1 NCAR Parallel Climate Model (Version 1)

WD-9 ukmo_hadgem1 UKMO_HadGEM1 Hadley Centre for Climate Prediction, Met Office, UK, 
HadGEM1 Model
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