
˹ˢ˿́˻̒̋˩˩ ˮ ˣ̂˨̂̋˩˩ 
˿˻ˤ˾˩˸˩˹˹̍̆ ˿ˮ˿́˩˸ ˥ˮ˨˾˻˨ˮ˹ˢ˸ˮ̉˩˿˴˻˥˻ 
˸˩˭˻˸ˢ˿̊́ˢˣ˹˻˥˻ ˽˾˻˥˹˻˭ˢ ˽˻˥˻˨̍ 
˹ˢ ˽˾ˮ˸˩˾˩ ˿ˮ˿́˩˸̍ /h{ah-RU

0. ˤ͍͔͔͙͔͒ͤΦ ͔͙͎͙́ͪͣͤͦͦ͡Ύ 
1. ˤ͙ͦͣͦ͗ͤͦͫͭ͘ 
2. ˴͔ͦͣͨͦͤͤͭ·
3. ˸͔ͭͦ͒· ͔ͪ΄͔͙ͤΎΣ 
4. ͔́ͻ͎͙ͤͦͦ͡;͔ͫ͊͟Ύ ͙͙ͤ͡Ύ 
5. ˽͔ͪͦ͋ͣ͡· ͙͔͔͙ͨͪͣͤͤΎ ͍ ̇˥˸˿ 
6. ˹͔͔ͪ΄͔ͤͤ·͔ ͔ͨͪͦ͋ͣ͡·
7. ˽͊ͤ͡ ͒͊͡Έ͔͚ͤ΄͔͚ ͪ͊͋ͦͭ· ͨͦ ͍͙͙ͪ͊ͭ͘Ό ͙͔ͫͫͭͣ· COSMO-Ru

˥Φ˿Φ˾͙͍͙ͤ
̅˥ˣ̂ έ˥͙͔͒ͪͦͣͭͼ͔ͤͭͪ ˾͙͙ͦͫͫέ

ʅʦʚʦʩʠʙʠʨʩʢ,  30 ʠʶʣʷ 2014 ʛ.
/͔͙ͣͤ͊ͪ-͍͔ͫͦ΅͙͔͙͙͍͊ͤͫͤͦͨͭͦ͟ ˥͙͔͒ͪͦͣͭͼ͔͍ͤͭͪͦ ̂ͪ͊ͦ͡-˿͙͙͎͋ͪͫͦͦ͟ ͔͎͙ͪͦͤ͊ ͨͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό 
͍͔͔ͫͦͪͣͤͤ·ͻ ͔͍ͣͭͦ͒ͦ ͎͍ͨͪͦͤͦͦ͘ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͙͍͍͔͚ͨͪͦͦ͒ͫͭͤͤͦ͘ ͔ͪ͊͋ͦͭΣ 

29 ï31 ʠʶʣʷ 2014 



˿͙͔ͫͭͣ͊ COSMO-Ruͫͦ͒͊ͤ͊͘ ͔͙͍ͦͭͦͣ͟͟͡͡ 
͙͍ͫͦͭͪͯ͒ͤͦ͟  ͔ͫ͒ͯ͡Ό΅͙ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Υ

1. ̅˥ˣ̂ έ˥͙͔͒ͪͦͣͭͼ͔ͤͭͪ ˾͙͙ͦͫͫέ 
ό͍ ͭͦͣ ;͙͔ͫ͡ ͋ͦ͡Έ΄͊Ύ ͎ͪͯͨͨ͊ ͣͦͦ͒͡·ͻ ͍·͙͍ͨͯͫͤͦ͟͟
͊͟ͺ͔͒ͪ· ͔͔͎͙͙ͣͭͦͪͦͦ͡ ͙ ͙͎͙͙ͣ͊ͭͦͦ͟͡͡ 

͎͔͎ͦͪ͊ͺ͙;͔͎ͫͦͦ͟ ͺ͊ͯ͟͡Έ͔ͭͭ͊ ˸˥̂ ͙ͣΦ ˸ΦˤΦ˶͍ͦͣͦͤͦͫͦ͊ύ ,

2. ̅˥ˣ̂ έ˥ˤ̇ ˾͎͙͔ͦͫ͒ͪͦͣͭ͊έΣ

3. ̅˥ˣ̂ έ˿͙͋˹ˮ˥˸ˮέΣ

4. ˥͔͎ͦͪ͊ͺ͙;͔͙͚ͫ͟ ͺ͊ͯ͟͡Έ͔ͭͭ ˸˥̂ ͙ͣΦ ˸ΦˤΦ˶͍ͦͣͦͤͦͫͦ͊

30.07.2014
˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 

28-ом ͙Ό͡Ύ нлмп ˿˽͋
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˾ͦ͡Έ ͙͙ͫͤͦͨͭ͊͟ 
ό͙͘ ͒ͦ͊͒͊͟͡ ˾Φ˸Φˤ͙͡Έͺ͊ͤ͒͊ͤ͊ т-ͣ ͔͔͎͙ͣͭͦͪͦͦ͡;͔ͫͦͣ͟ ͫΆ͔͔͒͘Σ ͙Ό͡Έ нлмпύ

ʆʩʥʦʚʦʡʩʦʚʨʝʤʝʥʥʦʡʪʝʭʥʦʣʦʛʠʠʧʦʜʛʦʪʦʚʢʠʧʨʦʛʥʦʟʦʚʧʦʛʦʜʳ̫ʚʣʷʝʪʩʷ

ʦʧʝʨʘʪʠʚʥʳʡʯʠʩʣʝʥʥʳʡʧʨʦʛʥʦʟʧʦʛʦʜʥrʘʙʘʟʝʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ

ʤʦʜʝʣʝʡʘʪʤʦʩʬʝʨʳʠʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭʪʝʭʥʦʣʦʛʠʡʩʙʦʨʘʠʦʙʨʘʙʦʪʢʠ

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡʠʥʬʦʨʤʘʮʠʠ.

ʈʦʣʴ ʩʧʝʮʠʘʣʠʩʪʘ-ʧʨʦʛʥʦʟʠʩʪʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʛʥʦʟʦʚ ʚʢʣʶʯʘʝʪ:

-ͦ͋ͦ͋΅͔͙͔ͤ ͚ͪ͊ͤͦͪͦ͒ͤͦ͘ ͨͦ ͔͙ͫͦ͒ͪ͗͊ͤΌΣ ͺ͔ͦͪͣ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͙ ͭͦ;͙ͤͦͫͭ 
ͦ͋Ά͔͙͍͚ͭͤͦ͟ ͺ͙͊ͭ͟;͔͚ͫͦ͟ ͙ ͎͙ͨͪͦͤͦͫͭ;͔͚ͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Τ

-ͦͼ͔ͤͯ͟ ͍͙͡Ύ͙ͤΎ ͦ͊͟͡͡Έͤ·ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͚ͪ͊ͦͤ͊ ͎ͨͪͦͤͦ͊͘ ͤ͊ Ή͍ͦ͡Όͼ͙Ό 
͎ͨͦͦ͒ͦͦ͋ͪ͊ͯ͘Ό΅͙ͻ ͨͪͦͼ͔͍ͫͫͦΤ

-͙͔͔ͤͭͪͨͪͭ͊ͼ͙Ό ;͙͔ͫͤͤ͡·ͻ ͎͍ͨͪͦͤͦͦ͘ ͍ ͔͙ͭͪͣͤ͊ͻ Ύ͍͔͙͚ͤ͡ 
͙ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͙͔͚ͨͪͣͤͦ͘ ͎ͨͦͦ͒·Τ

-ͦͼ͔ͤͯ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͙ ͙͔͙͍͙ͤͭͤͫͤͦͫͭ 
ͦͨ͊ͫͤ·ͻ ͙ͨͪͪͦ͒ͤ·ͻ Ύ͍͔͙͚ͤ͡ ͙ ͔͙ͪ͘͟ͻ ͙͔͔͙͚ͣͤͤ͘ ͎ͨͦͦ͒·Φ 30.07.2014 4

˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 
28-ом ͙Ό͡Ύ нлмп ˿˽͋



30.07.2014
˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 

28-ом ͙Ό͡Ύ нлмп ˿˽͋
5

Å˹͔ Ή͍͙͍͔͊ͤͭͤ͟͡· ͍͒͊ ͨͦͤΎ͙ͭΎΥ 
΄͎͊ ͔͙ͫͭ͟ ͙ ͔ͪ͊ͪ͘΄͔͙͔ͤ ͔͙ͣͦ͒͡Φ 

Å˸͔ͦ͒͡ΈΣ ͔ͪ͊ͪ͘΄͊Ό΅͔͚ ͎ͨͪͦͤͦ͘ ͻͦͭΎ ͋· ;͙͊ͫͭ  
͔ͣͦͣ͊ͫ͘΄ͭ͊͋ͤ·ͻͨͪͦͼ͔͍ͫͫͦ όͦͭ н ͒ͦ нллл ͣ͟ύ 
ͤ͊͘·͍͊Όͭ ͔ͣͦͣ͊ͫ͘΄͚ͭ͊͋ͤͦΦ ˻ͤ͊ ͔ͣͦ͗ͭ ͋·ͭΈ ͙ 
͎ͦ͋͊͡͡Έ͚ͤͦ

Å˸͔ͦ͒͡ΈΣ ͔ͪ͊ͪ͘΄͊Ό΅͔͚ ͎ͨͪͦͤͦ͘ ͭͦ͡Έͦ͟ ͨͪͦͼ͔͍ͫͫͦΣ ͯ 
ͦͭͦͪ͟·ͻ ͍͔͙ͪͭ͊͟͡Έͤ·͚ ͣ͊ͫ΄ͭ͊͋ ͎ͤ͊ͣͤͦͦ ͔ͣͤΈ΄͔ 
͎͙ͦͪͦͤͭ͊͘͡Έ͎ͤͦͦΣ ͙ͨͪͤΎͭͦ ͤ͊͘·͍͊ͭΈ ͍͙͙͊ͫͭ͊ͭ͘͟;͔͚ͫͦ͟

Å˻͋͊ͫͭ͡Έ ͙͔͎͙͍͙ͤͭͪͪͦ͊ͤΎ ͙͙͡ ͎ͦ͋͊͡͡Έͤ͊ΎΣ ͙͙͡ 
͎͙ͦͪ͊ͤ;͔ͤͤ͊Ύ ͔͙͙ͭͪͪͭͦͪΎ ό͙͔ͤ͊ͨͪͣͪΥ ͨͦͯͫ͡ͺ͔ͪͤ͊Ύ, 
͔͎͙ͪͦͤ͊͡Έͤ͊ΎΣ ͦ͊͟͡͡Έͤ͊Ύύ

ʊʝʤʠʥʦʣʦʛʠʷʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ- 1



30.07.2014
˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 

28-ом ͙Ό͡Ύ нлмп ˿˽͋
6

Å˾͙͊͘͡;͊Όͭ ͔͙ͣͦ͒͡ ͨͦ ͔ͣͭͦ͒ͯ ͔ͪ΄͔͙ͤΎ 
ό͔ͦͤ͟;ͤͦ-ͪ͊ͤͦͫͭͤ͘·͔Σ ͔ͫͨͭͪ͊͟͡Έͤ·͔ ͙ ͒ͪΦύ

Å˾͙͊͘͡;͊Όͭ ͔͙ͣͦ͒͡ ͨͦ ͔ͣͭͦ͒ͯ ͙͙ͦͨͫ͊ͤΎ ͔͚ͨͦ͡ ͍͔ͭͪ͊ 
ό͍͙͎͔͊ͦͫͭͪͦ͘͟ͺ͙;͔͙͔ͫ͟Σ ͍͙͔͙͊ͫͦͤͦ͒͊͘͟͡͡Έͤ·͔Σ 
ͨͦͤ͡·͔ύ

Å˾͙͊͘͡;͊Όͭ ͔͙ͣͦ͒͡ ͨͦ ͯ;͔ͭͯ ͙ͨͪͭͦ͊͟ ͔ͭͨ͊͡Υ 
͙͙͙͊͒͊͋ͭ;͔͙͔͙ͫ͟ ͔ͤ ͙͙͊͒͊͋͊ͭ;͔͙͔ͫ͟

˽˾ˮ˸˩˾.  ˸ ͔͔͔͎͙ͦͣͭͦͪͦͦ͘͡;͔ͫ͊͟Ύ͔ͦͤ͟;ͤͦ-ͪ͊ͤͦͫͭͤ͊͘Ύ 
͔͙͙ͤ͊͒͊͋͊ͭ;͔;͊͟Ύ͔͎͙͙ͤ͒ͪͦͫͭ͊ͭ;͔ͫ͊͟Ύ ͔ͣͦ͒͡Έ 
͊ͭͣͦͫͺ͔ͪ·

ʊʝʤʠʥʦʣʦʛʠʷʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ- 2
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NWS Strategic Goals

ÅImprove Weather Decisions Services

ÅImprove Water Forecasting Services

ÅEnhance climate services and adapt to 
climate-related risks

ÅImprove sector-relevant information in 
support of economic productivity

ÅEnable environmental forecast services 
supporting healthy communities and 
ecosystems

ÅSustain a highly skilled, professional 
workforce equipped with training, tools, 
and infrastructure to meet mission

NWS Strategic Outcome:
Weather-Ready Nation Strategic Goals

9

Strategic Outcome: 
Weather-Ready Nation
ÅReady
ÅResponsive
ÅResilient 

Prediction is what makes us unique!
Dr. Louis W. Uccellini

Director, National Weather Service                                  College Park, Maryland

NOAA Assistant Administrator for Weather Services     December 3, 2013
30.07.2014

˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 
28-ом ͙Ό͡Ύ нлмп ˿˽͋



North American Ensemble 
Forecast System

R
e
g
io

n
a
l 
D

A

Rapid Refresh
for Aviation 10

Air Quality

WRF NMM/ARW
Workstation WRF

WRF: ARW, NMM
NMMBGFS, Canadian Global Model 

Regional NAM

WRF NMMB 

Hurricane 
GFDL
HWRF

Global
Forecast
System

Dispersion

ARL/HYSPLIT

Forecast

Severe Weather

Climate Forecast
System

Short-Range
Ensemble Forecast

NOAAôs Model Production Suite

GFSMOM4
NOAH  Sea Ice

NOAH Land Surface Model

Coupled

Global Data
Assimilation

Oceans

HYCOM

WaveWatch
III

NAM/CMAQ

R
e
g
io

n
a
l

D
A

Satellites + 
Radar
99.9%

~2B Obs/Day

NOS ςOFS
ÅGreat Lakes
Å Northern 

Gulf of Mex
Å Columbia R.

Bays
ÅChesapeake
ÅTampa 
ÅDelaware

Space
Weather

ENLIL

Sea 
Nettle

Forecast
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ÅComputer Upgrades

ÅObservations

ÅModels

ÅPhysical Science Research

ÅSocial Science Research

ÅImproved Surge Forecast

Designed to Improve:

Response

Resilience/Recovery

Preparedness

Sandy Supplemental

Congress provides ~$97 million to improve 

NWS forecast services

Dr. Louis W. Uccellini

Director, National Weather Service                                  College Park, Maryland

NOAA Assistant Administrator for Weather Services     December 3, 2013
30.07.2014

˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 
28-ом ͙Ό͡Ύ нлмп ˿˽͋



FY 14 Plans:
Sandy Supplemental Augmentation

12

73 208 208

1900

Dr. Louis W. Uccellini

Director, National Weather Service                                  College Park, Maryland

NOAA Assistant Administrator for Weather Services     December 3, 2013
30.07.2014

˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 
28-ом ͙Ό͡Ύ нлмп ˿˽͋
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Operational (T574~ 27km) Experiment (T1500~ 13km)

Note: Last 24h of the 

high resolution 

experiment track based 

on 6h model output

Hypothesis: Increased horizontal resolution resolves complicated Atlantic blocking 

pattern, slows simulated hurricane, and allows it to curve toward the East Coast

Model Initialized at 00UTC 24 October 2012

7-Day Sea level Pressure (mb) Forecast valid at 00UTC 31 October 2012

Hurricane Position Shown Every 24h

Increasing NCEP Global Model Horizontal Resolution 

Improves Hurricane Sandy Track Guidance

Dr. Louis W. Uccellini

Director, National Weather Service                                  College Park, Maryland

NOAA Assistant Administrator for Weather Services     December 3, 2013

30.07.2014
˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 

28-ом ͙Ό͡Ύ нлмп ˿˽͋



Summary

14

ÅEarth system multi-model ensemble approach is a dominant basis for 

advancing predictions

Ą Basis for  NWS Strategic Goal

ÅOperational computer capacity will be increased to petaflop levels

Å4-D Hybrid Data Assimilation is a key development area for 

improving the model performance and fully utilizing new observing 

systems

ÅChallenges remain:  End to End capabilities

Observations ïData Assimilation ïModels - Dissemination

Dr. Louis W. Uccellini

Director, National Weather Service                                  College Park, Maryland

NOAA Assistant Administrator for Weather Services     December 3, 2013
țȯȶȲȷȪȺ-țȸȬȯɃȪȷȲȯ ȻȲȷȸȹȼȲȴȸȬ țȲȫȲȺȲ, 28-31 ȲɈȵɉ 2014 

țșȫ
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Before the upgrade: six runs
1)  CONUS-5km                (v2.0.0)    

2)  CONUS-2.5km             (v2.1.0)

3)  Alaska-6km                  (v2.0.0)

4)  Hawaii-2.5km               (v2.0.0)

5)  Puerto Rico-2.5km      (v2.0.0)

6) Guam-2.5km                (v2.1.0)

GSI-2DVar Parameters: 2-mT, 2m-SPFH, 2m-TD, 10m-
Wind, and Psfc

RTMA:GSI-2DVar Surface Analysis on NDFD grids, 
Interpolated NCEP Stage-II Precip, and 
NESDIS GOES Sounder Effective Cloud Amount 

Note the two
versions

30.07.2014
˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 

28-ом ͙Ό͡Ύ нлмп ˿˽͋
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After the upgrade: only five runs
CONUS-5km sampled (v2.2.0)    

1)  CONUS-2.5km               (v2.2.0)

Alaska-6km  sampled (v2.2.0)

2)  Alaska-3km (v2.2.0)

3)  Hawaii-2.5km                 (v2.2.0)

4)  Puerto Rico-2.5km        (v2.2.0)

5)  Guam-2.5km                  (v2.2.0)

GSI-2DVar Parameters: 2-mT, 2m-SPFH, 2m-TD, 10m-
Wind, Psfc, sfc visibility, 10m wind gust

RTMA:GSI-2DVar Surface Analysis on NDFD grids, 
Interpolated NCEP Stage-II Precip, and 
NESDIS GOES Sounder Effective Cloud Amount 

Note unified 
version

30.07.2014
˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 

28-ом ͙Ό͡Ύ нлмп ˿˽͋
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17

18Z

06Z

00Z,12Z 06Z,18Z

00Z,12Z

Domain and Schedule Changes

+ Guam

00Z,12Z

Current v5 Future v6

06Z,18Z

00Z,12Z 06Z,18Z

00Z,12Z

+ Guam

00Z,12Z

HiResWindowv6 Overview-2

Current 5 km output grids will be maintained but produced more often

New NDFD CONUS-2.5km and Alaska-3km will be pursued

Preemption by hurricane runs will almost certainly return.

Geoff DiMego

December 3, 2013

geoff.dimego@noaa.gov 301-683-3764

Geoff DiMego

December 3, 2013

geoff.dimego@noaa.gov30.07.2014
˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 

28-ом ͙Ό͡Ύ нлмп ˿˽͋

mailto:geoff.dimego@noaa.gov
mailto:geoff.dimego@noaa.gov
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Before the upgrade: six runs
1)  CONUS-5km                (v2.0.0)    

2)  CONUS-2.5km             (v2.1.0)

3)  Alaska-6km                  (v2.0.0)

4)  Hawaii-2.5km               (v2.0.0)

5)  Puerto Rico-2.5km      (v2.0.0)

6) Guam-2.5km                (v2.1.0)

GSI-2DVar Parameters: 2-mT, 2m-SPFH, 2m-TD, 10m-
Wind, and Psfc

RTMA:GSI-2DVar Surface Analysis on NDFD grids, 
Interpolated NCEP Stage-II Precip, and 
NESDIS GOES Sounder Effective Cloud Amount 

Note the two
versions

Geoff DiMego

December 3, 2013

geoff.dimego@noaa.gov 301-683-3764
30.07.2014

˿͔͙ͣͤ͊ͪ-˿͍͔ͦ΅͙͔͊ͤ ͙͙͍ͫͤͦͨͭͦ͟ ˿͙͙͙͋ͪΣ 
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After the upgrade: only five runs
CONUS-5km sampled (v2.2.0)    

1)  CONUS-2.5km               (v2.2.0)

Alaska-6km  sampled (v2.2.0)

2)  Alaska-3km (v2.2.0)

3)  Hawaii-2.5km                 (v2.2.0)

4)  Puerto Rico-2.5km        (v2.2.0)

5)  Guam-2.5km                  (v2.2.0)

GSI-2DVar Parameters: 2-mT, 2m-SPFH, 2m-TD, 10m-
Wind, Psfc, sfc visibility, 10m wind gust

RTMA:GSI-2DVar Surface Analysis on NDFD grids, 
Interpolated NCEP Stage-II Precip, and 
NESDIS GOES Sounder Effective Cloud Amount 

Note unified 
version

Geoff DiMego

December 3, 2013

geoff.dimego@noaa.gov 301-683-3764
30.07.2014
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NDFD CONUS

WHAT ELSE IS CHANGING 
Extend CONUS-2.5km domain to provide support 
for Northwest River Forecast Center (NWRFC)

AQUA+ REDAreas: NDFD CONUS domain
RED+ YELLOWAreas: NWRFC domain produced at NCEP and shipped to WFO Seattle
PURPLE:Extended area currently not disseminated Geoff DiMego

December 3, 2013

geoff.dimego@noaa.gov

mailto:geoff.dimego@noaa.gov


1. Global Observing System

2. Computers (WCOSS, AWIPS2)

3. Data Assimilation, Modeling, 
Ensembles and Post Processing

Three Major Components 

of the Numerical 

Prediction Enterpriseé.

Everything you read, see or hear about 

weather, climate and ocean forecasts is 

based on numerical prediction 

21

NOAA Operational Data Assimilation and Modeling

NOAA Science Serving Societyé.

William. M. Lapenta
Acting Director

Environmental Modeling Center

NOAA/NWS/NCEP
30.07.2014
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Regional 
Hurricane 

GFDL
WRF-NMM

WRF(ARW, NMM)
NMMB

Climate Forecast
System (CFS)

Short-Range
Ensemble Forecast

bh!!Ωǎ hǇŜǊŀǘƛƻƴŀƭ bǳƳŜǊƛŎŀƭ DǳƛŘŀƴŎŜ {ǳƛǘŜ

GFS,  MOM4,
NOAH,  Sea Ice

North American Ensemble 
Forecast System

GEFS, Canadian Global Model 

Dispersion
HYSPLIT

Air Quality

CMAQ

Regional NAM

NMMB
NOAH 

3
D

-V
A

R
D

A

Regional Bays
ωGreat Lakes (POM)

ωN Gulf of Mexico (FVCOM)

ωColumbia R. (SELFE)

ωChesapeake (ROMS)
ωTampa (ROMS)
ωDelaware (ROMS)

Space
Weather

ENLIL
22

North American Land 
Surface Data Assimilation 

System
NOAH Land Surface Model

Global Spectral
NOAH

3
D

-E
n-

V
a
r

D
A

Global Forecast 
System (GFS)

3
D

-V
A

R
D

A

3
D

-V
A

R
D

A

WRF ARW

Rapid Refresh

3
D

-V
A

R
D

A

Waves
WaveWatch III

Ocean
HYCOM

Ecosystem
EwE

Global Ensemble Forecast 
System (GEFS)

21 GFS Members

ESTOFS
ADCIRC

SURGE
SLOSH

P-SURGE
SLOSH

WRF ARW

3
D

-V
A

R
D

A

High Resolution RRNEMS Aerosol Global 
Component (NGAC)

GFS &  GOCART

WRF(ARW, NMM) & NMMB

High Res Windows

30.07.2014 22
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Hurricane Sandy 2012

http://www.washingtonpost.com/blogs/capital-weather-gang/post/to-be-the-best-in-weather-forecasting-why-europe-is-beating-the-us/2013/03/08/429bfcd0-

8806-11e2-9d71-f0feafdd1394_blog.html

30.07.2014
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Warnings & Alert 

Coordination

Watches

Forecasts

Threats 

Assessments

Guidance

Outlook

Benefits

ÅNorth American Ensemble Forecast System
ÅClimate Forecast System

ÅShort-Range Ensemble Forecast

ÅGlobal Forecast System

ÅNorth American Mesoscale 

ÅRapid Refresh

ÅDispersion (smoke)

ÅGlobal Ensemble Forecast System

ÅRegional Hurricane
Å (HWRF & GFDL)

ÅWaves ÅGlobal Ocean

ÅSpace Weather

Spanning Weather and Climate

ÅTsunami

ÅWhole 

Atmosphere

ÅHRRR

ÅNMME

ÅNLDAS

ÅWave Ensemble

ÅBays

ÅStorm Surge

ÅGlobal Dust

ÅFire Wx

24

ÅAir Quality

William. M. Lapenta
Acting Director

Environmental Modeling Center

NOAA/NWS/NCEP
30.07.2014 24
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Outlook

Q3 / 2014

ICON available for research

including documentation / 

training
Q3 / 2013

Start of pre-operational phase with 

full data assimilation (only global)

Q4 / 2014

Start of operational phase with grid spacing  

13 km L90; replacement of GME

Q2 / 2015

Start of operational phase with grid spacing  6.5 km 

over Europe; replacement of COSMO-EU

DWD, Detlev Majewski
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͔ͭͯ͟΅͔͔ ͫͦͫͭͦΎ͙͔ͤ ͙ ͨ͊ͤ͡· ό͔ͪ͊ͣͪͤͦͫͭ͘Έ ͔͙ͫͭ͟Σ ͔ͪ͊ͪ͘΄͔͙͔ͤΣ ͍͙ͯͪͦͤύ
Forecast Centre

2014 2015 2016 2017(Country)
Met Office

(UK)

M®t®oFrance
1440x1350; 1,3 km; L90 1440x1350; 1.3 km; L90

(France)

DWD 665x657;   7 km;  L40 zooming 6.5 km; L90 zooming 6.5 km; L90

(Germany) 421x461; 2.8 km; L50 724x780; 2.2 km; L80 724x780; 2.2 km; L80

HMC 700ʭ620, 7km, L60 700ʭ620, 7km, L60 1800ʭ680, 7km, L60

2 dom. 500ʭ500,2.2km,L80 2 dom. 500ʭ500,2.2km,L80 2 dom. 500ʭ500,2.2km,L80
(Russia) (1 km ïʪʝʩʪʦʚʘʷ ʚʝʨʩʠʷ)

NCEP 2193x1760; 2.5 km; L80 2193x1760; 2.5 km; L91 1182x1014; 2.25km; L91

(USA) 1071x1125; 3.33km; L80 1071x1125; 3.33km; L91 1190x1250; 3 km; L91

559x841; 2 km; L80 559x841; 2 km; L91 621x935; 1.8 km; L91

361x361; 2 km; L80 361x361; 2 km; L91 401x401; 1.8 km; L91

CMC 996x1028;10 km; L80 - - -
(Canada) 3000x2400; 2.5 km; L58 3000x2400; 2.5 km; L80 3000x2400; 2.5 km; L80 3750x3000; 2 km; L80

CPTEC/INPE 500x600, 15 km, L60;  500x600, 15 km, L60; 500x600, 15 km, L60;

(Brazil) 1360x1480, 5km, L45 1360x1480, 5km, L60 target 2700x2900, 2km, L75

JMA 817x661; 5 km; L50 817x661; 5 km; L75 817x661; 5 km; L75 817x661; 5 km; L75

(Japan) 1581x1301, 2km, L60 1581x1301, 2km, L60 1581x1301, 2km, L60 1581x1301, 2km, L60

CMA 750x500,10km; L60 750x500,10km; L60

(China) 750x500,5km; L60 1000x750,3km; L90

KMA ~12km L70

1.5km L70

~12km L70

1.5km L70

~12km L70

1.5km L70

~12km L70

1km L70(Korea)

BoM 1088x746; 12km L70 1088x746; 12km L70 tbd

(Australia) 306*278; 4km, L70 306*278; 4km, L70 670*670; 1.5km, L90

nil nil 670*670; 1.5km, L90

300*300; 12km, L50 300*300; 12km, L50 tbd30.07.2014 26
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ʂɸʅɸɼɸ 



ʂɸʅɸɼɸ (ʈʠʚʠʥ) 
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ʈʠʩʫʥʦʢ ʚʟʷʪ ʩ ʩʘʡʪʘ http://srnwp.met.hu/
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ʂʦʥʩʦʨʮʠʫʤ COSMO: ʮʝʨʝʤʦʥʠʷ ʧʦʜʧʠʩʘʥʠʷ ʥʦʚʦʛʦ ʉʦʛʣʘʰʝʥʠʷ
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˸͔ͦ͒͡Έ COSMO

Å ʆʩʥʦʚʘʥʘ ʥʘ ʥʝʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ ʛʠʜʨʦʪʝʨʤʦʜʠʥʘʤʠʢʠ. 

Å ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ DWD (ʦʧʝʨʘʪʠʚʥʘʷ ʩ 1999)ʠ ʪʝʧʝʨʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʷʜʝ ʩʦʦʙʱʝʩʪʚ ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ:

ïʂʦʥʩʦʨʮʠʫʤ COSMO (COnsortium for Small-scaleModeling) ʠʩʧʦʣʴʟʫʝʪ 

ʤʦʜʝʣʴ ʜʣʷ ʦʧʝʨʘʪʠʚʥʳʭ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ ʜʣʷ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.

ïʉʦʦʙʱʝʩʪʚʦ CLM ʢʣʠʤʘʪʦʣʦʛʦʚ ʧʨʠʤʝʥʷʝʪ ʤʦʜʝʣʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ (ʚʝʨʩʠʷ COSMO-CLM or CCLM ).

ïɺʩʪʨʦʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ COSMO-ART ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʩ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʴʶ  ʫʯʝʪ  ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 63 ʚʝʱʝʩʪʚ (172 ʨʝʘʢʮʠʠ).
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GME: Dx = 20 ʢʤ

ʋʟʣʦʚ ʩʝʪʢʠ;
1 474 562 * 60

ʐʘʛ ʩʝʪʢʠ: 
20ʢʤ

ʐʘʛ ʧʦ ʚʨʝʤʝʥʠ: 
110ʩʝʢ

ʉʨʦʢ ʧʨʦʛʥʦʟʘ:  
7 ʩʫʪʦʢ
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4-ʡ ʢʚ2014 ʛ.
ICON:Dx = 13 ʢʤ
ʛʣʦʙʘʣʴʥʘʷ 

ʥʝʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 
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I/O:

GME, ECMWF,  

GSF, GSM

( Grib 2, NetCDF ), 

Restart

ɼʠʘʛʥʦʩʪʠʢʘ

ɼʠʥʘʤʠʢʘ 

(ʥʝʛʠʜʨʦ-

ʩʪʘʪʠʯʝʩʢʘʷ)

ʌʠʟʠʢʘ

ʋʩʚʦʝʥʠʝ 

ʜʘʥʥʳʭ

ʇʨʠʤʝʥʷʝʪʩʷ:

1. ʯʠʩʣ. ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ 

2. ʨʝʛʠʦʥ.  ʢʣʠʤʘʪ

3. ʵʢʦʣʦʛ.   ʧʨʦʙʣʝʤʳ.

ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ:

1. Fortran90,

2. ʉʠ.

ʍʀʄʀʗ

ʄʦʜʝʣʴ COSMO (ʦʧʝʨʘʪʠʚʥʘʷ ʩ  1999 ʛ.)

ʅʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 

COSMO 4.11 (2009)

ʉʭʝʤʳ ʯʝʭʘʨʜʳ, 

ʈʫʥʛʝ-ʂʫʪʪʘ, 

ʤʝʪʦʜ ʄʘʨʯʫʢʘ

ʄʠʢʨʦʬʠʟʠʢʘ;

ʨʘʜʠʘʮʠʷ;

ʚʣʘʞʥʘʷ ʢʦʥʚʝʢʮʠʷ, 

ʪʫʨʙ. ʜʠʬʬʫʟʠʷ;

ʧʦʪʦʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ;

ʧʦʯʚʘ;

ʧʦʜʩʝʪʦʯʥʳʡ ʨʝʣʴʝʬ

ɻʘʟʦʬʘʟʥʘʷ ʭʠʤʠʷ;

ʬʦʪʦʣʠʟ;

ʘʵʨʦʟʦʣʠ;

ʛʝʪʝʨʦʛʝʥʥʳʝ ʨʝʘʢʮʠʠ
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Åʍʠʤʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʝʱʝʩʪʚ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. 
ʄʦʜʝʣʴ ʘʪʤʦʩʬʝʨʥʦʡ ʭʠʤʠʠ RADMKA(ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ RADM2 (Stockwell, 

1990, 1997 ʠ ʜʨ.) -172 ʨʝʘʢʮʠʠ, ʙʦʣʝʝ 60 ʚʝʱʝʩʪʚ.

Åʌʦʪʦʣʠʟ. 
ʄʦʜʝʣʴ ʬʦʪʦʣʠʟʘ PAPA (Bangert, 2007); 

Åɸʵʨʦʟʦʣʠ
ʄʦʜʝʣʴ MADEsoot (Riemer et al., 2003; Vogel, 2006, 2009 ʠ ʜʨ.)

ʂʦʘʛʫʣʷʮʠʷ, ʢʦʥʜʝʥʩʘʮʠʷ, ʥʫʢʣʝʘʮʠʷ, ʦʩʘʞʜʝʥʠʝ, ʚʳʚʝʜʝʥʠʝ, ʚʳʤʳʚʘʥʠʝ, ʭʠʤʠʷ

Åʇʨʠʨʦʜʥʘʷ ʵʤʠʩʩʠʷ
ʄʦʨʩʢʘʷ ʩʦʣʴ, ʧʳʣʴ, ʧʳʣʴʮʘ, ʙʠʦʛʝʥʥʘʷ ʵʤʠʩʩʠʷ

ʆʉʅʆɺʅʓɽ ʇʈʆʎɽʉʉʓɺ  COSMO-ART 
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30.07.2014 38
COSMO-Ru2 (ʎʌʆ, ʋʥʠʚʝʨʩʠʘʜʘ, ʉʦʯʠ-2014), ȹx =2.2 ʢʤ

COSMO-Ru7, ȹx = 7 ʢʤ COSMO-Ru1, ȹx = 1.1 ʢʤ

COSMO-Ru: ʦʙʣʘʩʪʠ ʧʨʦʛʥʦʟʘ ʚ2013-2014 

ʋʥʠʚʝʨʩʠʘʜʘ ʂʘʟʘʥʴ-2013

ʎʌʆ

ʉʦʯʠ2

ʉʦʯʠ1

2

,2

2

7

1
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ʇʆʈʓɺʓ
ɺɽʊʈɸ

COSMO-RU-
02ʢʤ.

ʇʨʦʛʥʦʟ ʥʘ
24 ʯʘʩʘ 
ʧʦ
ʜʘʥʥʳʤ ʟʘ 
01 ʤʘʷ 2012 ʛ.
00 UTC
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COSMO-Ru2 (420x470) ʜʣʷ ʎʌʆ
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COSMO-Ru1 ʜʣʉ̫ʦʯʠ-2014

(400x400;   200x200,  100x100)

COSMO-Ru2 (420x470) ʜʣʷ ʂʘʟʘʥʴ-2013, 

ʋʥʠʚʝʨʩʠʘʜʘ
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COSMO-Ru14 ʜʣʷ ʉʠʙʠʨʠ:  14 ʢʤ- 360 x 250

COSMO-Ru13/6 ʜʣʷ ENA (Europe & North  Asia)

13.2 ʢʤ- 1000 x 500           6.6 ʢʤ- 2000 x 1000



ʇʆʏɺɸ:    7 ïʫʨʦʚʥʝʡ

ɺʆɼʅʓʁ ɹɸʃɸʅʉɹɸʃɸʅʉ ʕʅɽʈɻʀʀ

T  = const

N p, mm z, m

0,5      20 23589

1         30      22300   

8,5    203    11879      

17,5   499       5569

27,5   830       1546

35,5   975         214

39,5   997       20

40       998           10

40,5 1000       0

ʇʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ

ɸʊʄʆʉʌɽʈɸ

n-1/2                w, z

n   T,u,v, p0

n+1/2               w, z

ʋʈʆɺʅʀ COSMO-Ru7

4230.07.2014
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ʄɽʊʆɼ 

ʈɽʐɽʅʀʗ 

Marchuk, G. I., 1975: Numerical Methods in Weather Prediction.

Academic Press, 227 p.
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00

031 8

ʆʙʳʯʥʳʡ ʧʨʦʛʥʦʟ

ʇʨʦʛʥʦʟ  ʩ ʫʩʚʦʝʥʠʝʤ ʜʘʥʥʳʭ ʥʘ ʥʘʯʘʣʴʥʦʤ ʠʥʪʝʨʚʘʣʝ - nudgcast

ʋʩʚʦʝʥʠʝ 

ʜʘʥʥʳʭ

ʇʨʦʛʥʦʟ

t

ʂʦʥʮʝʧʮʠʷ ʠ ʦʩʥʦʚʥʘʷ ʠʜʝʷ ʤʝʪʦʜʠʢʠ nudgcast

ʂʦʥʮʝʧʮʠʷ ʠ ʦʩʥʦʚʥʘʷ ʠʜʝʷ ʤʝʪʦʜʘ ʫʩʚʦʝʥʠʷ nudging

),,(
),,(

tx
txF

t

obs

yt

yy
y

y -
+=

µ

µ

),,(

),,(

tx

txF

Ɋ

obs

yt

y

y

- ʧʝʨʝʤʝʥʥʘʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ tʚ ʪʦʯʢʝ x;

-ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʫʟʝʣ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (x, t) 

- ʯʣʝʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʠʥʘʤʠʢʦʡ ʤʦʜʝʣʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷʤʠ;

-ʚʝʩʘ ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʫ - ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʣʷ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ.

ɸ
ʥ
ʘ
ʣ
ʠ
ʟ

ɸ
ʥ
ʘ
ʣ
ʠ
ʟ
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Observations (dots)

COSMO ʢʘʢ ʫʯʘʩʪʥʠʢ ʧʨʦʝʢʪʘWWRP FDP/RDP FROST-2014: 

˿͍͔͙͔ͪ͊ͤͤ  COSMO-Ru7 /2  ͫ  ͤ͊͋͡Ό͔͙͒ͤΎ͙ͣ ͙ ͎͙͙͒ͪͯͣ ͙͔͙ͫͫͭͣ͊ͣ ͎ͨͪͦͤͦ͊͘
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ʊʘʡʬʫʥ "ʅʝʦʛʫʨʠò

ʅʝʦʙʳʯʥʦʡ ʩʠʣʳ ʜʦʩʪʠʛ ʪʘʡʬʫʥ "ʅʝʦʛʫʨʠ". ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚʙʣʠʟʠ ʝʛʦ ʮʝʥʪʨʘ ʜʦʩʪʠʛʣʘ 

50 ʤ/ʩ, ʵʪʦ ʧʦʯʪʠ - ʩʫʧʝʨʪʘʡʬʫʥ, ʜʘʚʣʝʥʠʝ ʚ ʮʝʥʪʨʝ "ʅʝʦʛʫʨʠ" ʫʧʘʣʦ ʜʦ 930 ʛʇʘ . ɺ 10 

ʤʩʢ"ʅʝʦʛʫʨʠ", ʩʪʘʚʰʠʡ 8-ʳʤ ʪʨʦʧʠʯʝʩʢʠʤ ʮʠʢʣʦʥʦʤ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, 

ʥʘʭʦʜʠʣʩʷ ʚ ʪʦʯʢʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 21,6ʩ.ʰ.,127,3ʚ.ʜ. ʎʠʢʣʦʥ ʩʤʝʱʘʝʪʩʷ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜ ʩʦ ʩʢʦʨʦʩʪʴʶ 25 ʢʤ/ʯ. ʅʘʢʘʥʫʥʝ ʩʠʣʴʥʳʤʠ ʣʠʚʥʷʤʠ ʠ ʫʨʘʛʘʥʥʳʤ ʚʝʪʨʦʤ ʦʥ 

ʦʙʨʫʰʠʣʩʷ ʥʘ ʶʞʥʳʝ ʗʧʦʥʩʢʠʝ ʦʩʪʨʦʚʘ ʠ ʚʳʰʝʣ ʚ ɺʦʩʪʦʯʥʦ-ʢʠʪʘʡʩʢʦʝ ʤʦʨʝ. 

ʇʦʩʪʝʧʝʥʥʦ ʪʨʘʝʢʪʦʨʠʷ ʮʠʢʣʦʥʘ ʙʫʜʝʪ ʧʦʜʚʦʨʘʯʠʚʘʪʴ ʢ ʩʝʚʝʨʫ, ʘ 10 ʩʝʥʪʷʙʨʷ ʦʥ 

ʧʨʠʙʣʠʟʠʪʩʷ ʢ ʶʞʥʦʡ ʯʘʩʪʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ.

ɼʘʚʣʝʥʠʝ ʚ ʮʝʥʪʨʝ "ʅʝʦʛʫʨʠ" ʫʧʘʣʦ ʜʦ 930 ʛʇʘ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʚʦ ʚʪʦʨʥʠʢ ʦʥʦ ʤʦʞʝʪ 

ʩʦʩʪʘʚʠʪʴ 915 ʛʇʘ. ʇʨʠ ʵʪʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʠʣʝʥʠʷ ʚʝʪʨʘ ʥʝ ʧʨʦʠʟʦʡʜʝʪ, ʠ ʦʥ ʩʦʭʨʘʥʠʪ 

ʧʨʝʞʥʶʶ ʩʠʣʫ. ʇʦʩʪʝʧʝʥʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʪʘʡʬʫʥʘ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʥʘʯʥʝʪʩʷ ʚ ʩʨʝʜʫ, ʧʦ 

ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ʩʝʚʝʨ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ.

"ʅʝʦʛʫʨʠ" ʧʨʠʥʝʩʝʪ ʩʠʣʴʥʳʝ ʜʦʞʜʠ ʠ ʫʨʘʛʘʥʥʳʝ ʚʝʪʨʳ ʠ ʥʘ ʦʩʥʦʚʥʳʝ ʦʩʪʨʦʚʘ 

ʗʧʦʥʠʠ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ, "ʅʝʦʛʫʨʠ" 11 ʠʶʣʷ ʥʘʯʥʝʪ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʮʠʢʣʦʥ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ, 12 ʠʶʣʷ - ʦʢʘʞʝʪʩʷ ʶʞʥʝʝ ʍʦʢʢʘʡʜʦ.

ʉʧʝʮʠʘʣʠʩʪʳ ʧʨʠʩʪʘʣʴʥʦ ʩʣʝʜʷʪ ʟʘ "ʅʝʦʛʫʨʠ", ʧʦʩʢʦʣʴʢʫ ʠ 12 ʠʶʣʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 

ʚʙʣʠʟʠ ʝʛʦ ʮʝʥʪʨʘ ʤʦʛʫʪ ʩʦʭʨʘʥʠʪʴ ʫʨʘʛʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʠ ʮʠʢʣʦʥ, ʩʤʝʱʘʷʩʴ ʥʘ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʂʫʨʠʣʴʩʢʠʝ ʦʩʪʨʦʚʘ ʠ ʂʘʤʯʘʪʢʫ.

ʉʤ. ʩʘʡʪ      http://www.meteoinfo.ru/news/1-2009-10-01-09-03-06/9417-07072014-qq-
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