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Global Models

T-80/L18 
T-170/L28 

Meso-scale Models
MM5 [Nested 90, 30, 10 km resolution]
Eta [ 48km resolution]

Ocean Wave Model
WAVEWATCH-III at 1 deg.for global ocean

������������������
CERES Model for cereals
CROPGROW model for legumes
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◆ 7<�!����&�$�$#�#$ ��4��5
◆ �'&���&��* ()$�&���4 �#�5
◆ �'&���&��$�)���&&)�4���!5��#�6=��#�!&$�!#
◆ ��&) �$���#��$�)�)$�&�#$ ���4)&��5��#�6=��#�!&$�!#
◆ ��>$�(��#&����#�&�)�4)&����5��#�<�?��#�!&$�!#
◆ �$�$�(��#&����#�&�)�4)&����5��#�<�?��#�!&$�!#

Frequency of Forecast : Twice-a-week
Dissemination : On Tuesday and Friday
Period covered : 4 days

◆ �&&�*% �(�(*�#$'&���$���**�4

5+



�������������  ���	���������������  ���	��
��������������

������
���	����

������+���	

�-	����	

#�����


��0	� ���	��
�	�����	�

��
	�
����	�

���������,
����	��	�����	



 
!����	
�	��"#�	���$��	����� 
!����	
�	��"#�	���$��	�����
%���
��"�&%���
��"�&''�����	������	�

��	���	��	���	 �����������	���
������
����������� ��������	���

�
���	�������	
� �������
�������	����	���

���-�������	���	���-�������	���	 �	��
� ���������
�� 	�� ������������ ������	���	!���������	!

" 
����	!����	� ��
# ���	���$ %�
"� �� %�

��	�����	��� $����	���
���	& ���
�� ��'�&� '�()������$ %�



���
�!�* �(��+	��
��
�����	
�(����
�!�* �(��+	��
��
�����	
�(�

����������������,--.,--.



Monsoon once again went into 
Weak phase. No revival was 
observed till 23 July.
Deficiency grown substantially 
in many zones.

Monsoon is once again going into a Break Phase and 
Model predictions do not indicate revival in next 5 
days.
Rainfall deficiency in distressed zone may grow 
further during this week.

19 July19 July

Monsoon revived around 15 
July. But revival remained a 
weak type.

Model predictions suggest possibility of  revival of 
monsoon by 16 July but not of a classical Type.

12 July12 July

Monsoon low weaken and did 
not move to NW India.

Monsoon moved into Weak 
Phase by 7 July.Excessive rains 
occurred in NE States

Monsoon Low over Chattisgarh is expected to 
weaken after 48 hours and move northward through 
UP without moving to NW India.
There are indications of monsoon going into weak 
phase once again after 8 July,2004 with excessive 
rains predicted over NE States and sub-dued rains in 
Central India

05 July05 July

There had been revival of 
monsoon due to formation of a 
low pressure area. But no 
further advancement of 
monsoon took place.

Monsoon is expected to revive during 30 June-2 
July,04. Rainfall activity may increase over Peninsular 
India. NE States/ Himalayan Foot Hills  to witness 
decrease in rainfall. No further advancement of 
Monsoon till 3 July,2004.

28 June28 June

Verification based Verification based 
on on IMDIMD’’ss reportsreports

Forecast for Next weekForecast for Next weekDate of Date of 
Issue of Issue of 
ForecastForecast
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(June,2004)(June,2004)

((1010,,8080,,10)10)

((10,10,6060,,3030))
((2020,,1010,,70)70)

((00,,20,20,80)80)

((1010,,4040,,50)50)

((2020,,7070,,1010))

Probability 
of Occurrence (in%)
(E, N,D)
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(For prediction of Localized Weather Events)(For prediction of Localized Weather Events)

MM5 10 km Rainfall MM5 10 km Rainfall 
Forecast for Central Forecast for Central 

HimalayaHimalaya

MM5 10 km Rainfall MM5 10 km Rainfall 
Forecast for West Bengal & Forecast for West Bengal & 

Adj. areasAdj. areas



Observed Rainfall (cm) over Delhi 
03Z 14 August, 2001
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Computing ResourcesComputing Resources

��DecDec--Alpha Cluster (Alpha Cluster (AnupamAnupam
Alpha)Alpha)

��Origin ClusterOrigin Cluster

��Cray SV1 Cray SV1 

��ParamParam



ANUPAM-ALPHA System

Indigenously developed Parallel Processing
Computer.

2 Nos. DEC-ALPHA Servers AS4100 @600MHz 
each with Memory of 1GB each & 8MB Cache. 

9 Nos. DEC-ALPHA Work Stations @600MHz each 
with Memory of 512MB each & 4MB Cache

Inter-Node communication: Gigabit Ethernet     
Smart Switch Router. 



Anupam-Alpha system



Cray SV1Cray SV1

2424--ProcessorsProcessors
1.2 1.2 GFlopsGFlops per processor per processor 
8 GB Main Memory8 GB Main Memory
800GB Disk.800GB Disk.



SoftwaresSoftwares available on available on 
CrayCray

� CF90 Programming 

� Environment  for unlimited 
users.

� C++ 

� DMF

� IMSL LIBRARY(fortran 77/90 and 
C)



Origin Cluster ConfigurationOrigin Cluster Configuration

2 Servers(4-cpu each) Origin200@255MHz , 
Memory 1 GB each

3 Servers (1cpu) Origin200@270MHz, 
Memory 512 MB each

1 Server (1cpu) Origin200@180MHz, Memory 
512 MB each

4 Workstations O2@200MHz, Memory 512 
MB each

Origin cluster





LINK TO LAN

craysgi1_fddi
1 CPU ORIGIN 200

CRAYSGI\2
1 CPU ORIGIN 200

CRAYSGI13
1 CPU ORIGIN 200AUTOLOADER DLT

RAID BOX

AUTOLOADER DLT

AUTOLOADER DLT

IBM 3490

ADMINISTRATION WORK STATION

CRAY SV1

CRAYSGI1 
1 CPU ORIGIN 200

craysgi2_fddi
1 CPU ORIGIN 200 craysgi3_fddi

1 CPU ORIGIN 200

O200-3
4 CPU ORIGIN 200

O200-1
1 CPU ORIGIN 200

O200-2 
4 CPU ORIGIN 200

ORIGIN VAULT

9TRACK SPOOLER
TAPE DRIVE



Model is PARAM 10000Model is PARAM 10000

2 Sun Ultra 2 Sun Ultra SparcSparc--II Servers II Servers 
(4(4--CPU each) CPU each) 

@300 MHz @300 MHz 
Memory 1 GB eachMemory 1 GB each

MYRINET switchMYRINET switch

PARAM SYSTEMPARAM SYSTEM



Firewall

Proxy

V.35

Network ServersNetwork Servers
Modem

2 mbps Leased Line

WWW

PDNS
FTP

Mail

SDNS

Firewall

Proxy

V.35

Network ServersNetwork Servers
Modem

2 mbps Leased Line

WWW

PDNS
FTP

Mail

SDNS

�&�'&�3)&**�� �&��&)�&�6C==



Archival Details/DAYArchival Details/DAY

�� T80T80

�� T170T170

�� MM5MM5

�� ETAETA

�� MISCMISC

�� 643.6 MB643.6 MB

�� 936.8 MB936.8 MB

�� 233 MB233 MB

�� 70.1 MB70.1 MB

�� 500MB500MB



MEDIA DETAILSMEDIA DETAILS

� DAT,DLT,CDROM,EXABYTE drives are available 
in the center. 

� Data is archived in various Media. 
� For operational purpose usually DLT media is

used. 
� When a specific data set is prepared for an 

outside agency, data is sent in DAT / DLT/ 
CDROM.

� Data is also sent using the FTP public outgoing 
area, were it can be accessed by the outside 
agency.



Types of data Types of data 
distributeddistributed

•Boundary and initial condition fields to 
partners for running regional/meso-
scale models 

•Post processed model output

•Observation ,Analysis and Forecast
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ARMEX ATMOSPHERIC DATA CENTRE
NCMRWF - IITD - IMD

Objectives of Data Centre

• Processing, quality control and archiving conventional 
and 

non-conventional data of atmospheric and 
oceanographic 

observations collected during ARMEX period 

• Storing gridded analysis prepared by Operational 
Analysis 

Forecasting system of NCMRWF, gridded satellite data 
(viz

INSAT, METEOSAT, SSMI, TRMM) during ARMEX 
period 

• Assimilation of ARMEX observations using NCMRWF 
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Future Road Map of Modeling Activity 
at NCMRWF

Model Resolution
T340L60 Ensemble Runs

Meso-Scale
10km over the entire

Indian Region
1 km models for

Clouds

Use of more 
Satellite Data

Direct Radiance 
Assimilation

Real-time Seasonal 
Prediction

Climate Variability 
and Change

AMIP-type Runs
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Infrastructure Infrastructure upgradationupgradation
PlansPlans

(a)(a) Procurement of Procurement of ParamParam PadmaPadma

(b)(b) UpgradationUpgradation of Cray SV1of Cray SV1

(c)(c) UpgradationUpgradation of of AnupamAnupam

(d)(d) WebWeb--based Data Servicebased Data Service

(e)(e) UpgradationUpgradation ILL capacityILL capacity
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PARAM Padma System Area Network 
using PARAMNet II 16 port Switches 

+ Gigabit Network 
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Graphics Workstations
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� Application requirement collection, 

analysis

� Configuration details and site detail 

collection and analysis. 

� Site readiness and sign-off 

� Solution definition including disk 

space allocation layouts and pin-out 

diagrams

� Detailed solution sign-off

� Checking of products delivered for 

completeness

� Preparation and power-on testing of 

products delivered 

� Basic installation and configuration of 

�HPC Server

�Storage Array

�Tape library

�Workstation Installation(if any)

� SAN fabric

� Software installations 
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� HPC Server  Configuration

� Configuration of storage box based 

on disk layout details

� Allocations and access of disk space

� Usage of applications from new 

storage box

� Configuration of tape library, testing of 

tape library and necessary software

� Define and test backup policy

� Integrate management software and 

tune for error trapping and activation of 

corrective measures

� Demonstration of implementation 

meeting acceptance parameters / tests

� Demonstration to be done by C-DAC, 

verification to be done by NCMRWF



CRAY X1CRAY X1

A 800 MHz clockA 800 MHz clock

Peak Cache Bandwidth of 76.8 Peak Cache Bandwidth of 76.8 GbpsGbps/CPU/CPU

16 processor (4 nodes)16 processor (4 nodes)

Memory of 128 GBMemory of 128 GB

Raid of 2 TBRaid of 2 TB

Peak Memory bandwidth of 38.4 Peak Memory bandwidth of 38.4 GbpsGbps/CPU/CPU

Peak performance of 12.8 Peak performance of 12.8 GflopsGflops per CPUper CPU

X1 to X1e upgrade by 2006 with 600Gflops X1 to X1e upgrade by 2006 with 600Gflops 
peakpeak



ANUPAMANUPAM--Xeon/128Xeon/128

�� ProcessorProcessor :64 Dual Xeon :64 Dual Xeon 
ServersServers

�� SpeedSpeed :2.4 GHz:2.4 GHz

�� Peak PerformancePeak Performance :202 :202 GflopsGflops

�� Memory/processorMemory/processor :2GB:2GB

�� Interconnect Tech.Interconnect Tech. : Scalable : Scalable 
Coherent Coherent 
Interface(SCI)Interface(SCI)

�� OSOS : LINUX: LINUX



AnupamAnupam--Xeon/128Xeon/128
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500 MF

100 MF

1GF

50GF

300GF

500GF

1 TF

YEAR

COMPUTING POWER GROWTH

234 GF

468 GF

1 GF

28.8 GF

250 GF

600 GF

P
E

A
K

 P
E

R
F

O
R

M
A

N
C

E



AA��AJ��J0��J:��J2��J3��J@��J/��J?��JB��JA��JJ��00��0:��02��03��AA��AJ��J0��J:��J2��J3��J@��J/��J?��JB��JA��JJ��00��0:��02��03��0@��0/��0?0@��0/��0?

50 GB

10 GB

100GB

500GB

1 TB

5 TB

1 PB

YEAR

S
T

O
R

A
G

E

STORAGE GROWTH

9.6 GB
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Increase the Leased Line capacity to Increase the Leased Line capacity to 
32 Mbps32 Mbps

ILLILL

WebWeb--based Data based Data 
ServiceService

16 processor @ 800 MHz 16 processor @ 800 MHz 

64 GB Memory64 GB Memory

38.4 GB/s Memory Bandwidth38.4 GB/s Memory Bandwidth

Cray X1Cray X1

16 16 NosNos of 4 wayof 4 way

64 p5 processor64 p5 processor

128 GB Aggregate memory 128 GB Aggregate memory 

1.1 TB Internal Storage1.1 TB Internal Storage

5 TB Storage Array5 TB Storage Array

10 TB Tape Library10 TB Tape Library

ParamParam PadmaPadma




