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North America hurricanes Europe windstorms Asia typhoons

(in

Hurricane loss totals also include losses from
outside North America; e.g Caribbean
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Remember, anyone can love you
when the sun is shining. In the

storms 1S Where you learn Who i
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A Weather Analytics

v

Weather affects
more than ¥4 of
the global GDP.

%I_

Worldbank 2015
World 73,502,341
East Asia & Pacific 21,281,190
Europe & Central Asia 19,985 557
Latin America & Caribbean 5,298 318
Middle East & North Africa 3,113,598
Morth America 19,503,407
South Asia 2,666,094
Sub-Saharan Africa 1,572,873 m
Low income 392,904 eather
Lower middle income 5,820,363 ‘J?isk
Upper middle income 20,319,219
High income 46,985,247
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ESSENCE
CHAOS

Edward N. Lorenz

RRAYIL R

er To the

rather forecasts?” 1
> able to make any

Our (

4

often-heard question,
have been tempted to 1| -
forecasts at all?”

-2
o 10 2 30 i

Xn+1 = (Xn)lfz - 2
dx/dt= —ox + oy Blue Line : X1=0.4
dy/dt= —>xz+rx—y Red Line :
dz/dt= xy — bz
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Figure 2 . The butterfly.
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L .2 VNilhelrm Bjerkries artd Sciernfijic forecasiiri s

Fizscurc 1.2 A recent painting (from photographs) of the Norwegian scientist
Vilhelmm Bjerknes ( 1862 —-195 1) standing on the quay in Bersen. Geophhvsical
Iristitiete. Bergerr. Arxtist: Rolt Groven)

(Bjerknes, 1904):
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2017 F 6 A &2 T IX R IRV E R

P
¥ Rmax Rpeak Power
Rank System Cores (TFlop/s) (TFlop/s) (kW)
1 Sunway TaihuLight - Sunway MPP, Sunway SW25010 260C 10,649,600 93,014.6 125,435.9 15,371
1.45GHz, Sunway , NRCPC
Mational Supercomputing Center in Wux
China
2 Tianhe-2 (MilkyWay-2] - TH-IVB-FEP Cluster, Intel Xeon E5-2692 3,120,000 33,8627 b4,702.4 17,808
12C 2.200GHz, TH Express-2, Intel Xeon Phi 3151P , NUDT
Mational Super Computer Center in Guangzhou
China
3 Piz Daint - Cray XC50, Xeon E5-24690v3 12C 2 6GHz, Aries 361,760 12,5900 25,3263 2272
interconnect , NVIDIA Tesla P100 , Cray Inc.
Swiss Mational Supercomputing Centre [CSCS]
Switzerland
4 Titan - Cray XK7, Opteron 6274 14C 2 200GHz, Cray Gemini 560,640 17,5900 27,1125 8,209
interconnect, NVIDIA K20x , Cray Inc.
DOE/SC/0ak Ridge National Laboratory
United States
5 Sequoia - BlueGene/Q, Power BAC 14C 1.60 GHz, Custom , IBM 1,572,864 17,173.2 20,1327 7,890
DOE/NNSA/LLNL eather
United States \FiSk
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ECMWEF Data Coverage (All obs DA) - AMSU-B,MHS
25/Jun/2017; 12 UTC
Total number of obs = 225234

0 Moaals » 52183 Noaa 18-MHS 5691 0 Meoph-MHS 40500 MeopB-MHS 73641 Noaa13-MHS
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3600*1800*137=887,760,000

10*24*2*Vars
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Exhibit E1
How data are open or closed, based on four characteristics

Completely Completely

More liquid

open closed

Dearee of Everyone has access Access to data is to a subset of
€g individuals or organizations
access
Machine Available in formats that can be Data in formats not easily
readability easily retrieved and processed retrieved and processed by
by computers computers
Cost MNo cost to obtain Offered only at a significant fee
Unlimited rights to reuse and Re-use, republishing, or
Rights redistribute data distribution of data is forbidden
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: SOURCE: McKinsey Global Institute analysis 1
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Central Weather Bureau
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A chain is only as

strong

as its

With Autonomy Meaning Based
Governance, there are no weak links
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