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Articlell - Scope

This Iriplementing Arranwement prowdﬁs%‘a framework for a project between the Anerican
Institute in Taiwan (AIT} and the Taigei Economic and Culiural Representative Office in the
United States {(TECRQ), coHectweI%feferrq “as the “Parties.” Tt-describes the scientific dnd,
techmcél activities to be; underbaken by thé Aimeritan Instituie in Taiwan (AIT) through its
desxgnaked representaﬁve the National G SanTSan @A.tmosphenc Administration (NOAA),
United Qtates Department of Corirnerce’ (h fgin: gﬂ SRL/GSD”) or “GSD™. It
provide§ for continuing develo;gment of the fofecag Eﬁs%ém bcmg developed by the Joint ~
Forecast Systems Project. This project is a coop@éﬁve effxt beiwden the Parties; through their
deszgnated representanves, the Ceritral Weather é%reau (QWB the .desigiated represéntative of
TBCRO and NOAA for AIT This. Imlslementmg @g@n em of mutual interest to both AIT -
and TEéRO The: producfs of this Implenienting Arrang%&;ne_ ‘pmvxde substantial value

through development of new and upgraded capabilities an @app ca @%mns that can ch mtcgratad
into other NOAA/ESRI_JGSD systems. 3
Article !I.I - Authorities o

The activmes described i in this Implementing Arrangement shail be cmegﬁmcr and are
subject to the general terms and conditions established by the Agreementetween ?__-T and

TECRO for Techuical Cooperatiohi in Meteorology and Forecast Systams*‘l'ﬁgvclop' : ‘g&sign.éd
by the ﬁarﬂes as of October 20 and 21,:2016, and 2 any subsequent ; emeridnientihs) £ofagteed to

by the Pames This Impiementmg Arrangcment is the thitieth such arrangement under a %,
SUCcession of umbrella agreemeiits between AIT and TECRO' spec::ﬁc to the scopé.ofaeather

forecast improvement as: Ted by NOAA’S GlobaI Systsms Dmswn

P . . @.’f%;h
Article IIY - Services - - : ,s;égﬁ

&

During the period of Implementmg Atrahgement #30 (TA #30), NOAA/ESRL/GSD and CWB & ‘?“Q&
have started a new phase V1 program on hazardous weather monitoring and forecasting, gs,?“ %%
Therefore the NOAA/ESRL/GSD-CWB joint team shall, under the aus spices of AIT and TECRO, %, " ﬁg@‘:&
expand work to address this hazardous weather theme. Seven tasks are identified: (1), \?\ N

Development and Improvément of Satellite Products for Surface Radiation and Air Quality
Momtonng and Predwuon (2) High- Resolutxcm Quantltatwe Precipitation Estimation and

L s



" Quantitative Precipitation Forecast (HRQ2) Applications Improvement (3) Enhancement of

& Ni;&"fcéastmg Decision Assistanice Tools (4) Development of High-Resolution Prodiict Generation
%ssja cequoo]s for AW{PS 1L(5) Development of Next Genieration Global to, Regmnal
Predictio System (6) Contimuing Interaction on. Earlier Coeperatwe Progects and (7)

Devﬁqpme%ﬁ of GOES: ecisioﬁ“ﬂupport Prodicts from Hiinawati-8. Tasks urider this
Implememm%@énange_ nt range from ﬁﬂl scale de’(zelopmental coﬂaborahon to system

upgradesan&s%i@port 'ﬂi ] allow sys‘cems ta operate vmh e'l-'a'- ¢t hmcal and scientific
capabﬂxt;esaan? Speeific atlons These ongomg acnvmes, deseribed in ‘more detail in the
Statement of W;ﬂrk sh &g&clude the following seven tasks:

| A X |
Task #1 Develop mentand Improvement of Satellite ?roducts for Surface Radiation and

Air Quality Moni tarm anﬂ;gedmtmn

Dunné TA #30, the Partissgiree that NOAA/ESRL/GSD has agreed that NOAA/STAR/SMCD
shall Iefad this task. AIT dhrough NOAA/STAR/SMCD shall improve CRTM in the visible -
channqls to improve surface solar insolaf fon algorithrh by using WRF model data and genérate

sm'face solar insolation product fron ¢Advanced Himawari Image (AHT) for assessment of WRF

P

surfacd insolation with ground obsrvatl wer Taiwan, The expected benefit is the
provm]}aox: of real-time forecastmg of ¢ solaf’en 1str1butxcm

NOAA/STAR/SMCD will apply GOES-

posszb{e due-to the similarity betweén Himha n A,Hf%nd GOES-RABI mstruments where both
have sixteen bands (threg visible, three neax-mfnﬁg d and¥en infrared),

Task #JZ H; h-Reso}uﬁm uantltatwe Precz 1 nom‘Estxmaﬁan and

t
Dtmng TA #30, the Partles agree that ATT, NOAA/NSSL (%aﬁ%ﬁé%evere Storms Laboratory)
shall continue research tswa.rds maititenance; reﬁnement_ \impiovenent of the High- -
Resolution Quantitativ E\Preczpﬁauon Estimation afd Quantitanve Preczgﬁ%en Forecast (HRQ.’J)
apphcinons required for TECROs designated représentatives, CWB AL
Acrenc‘;/ (WRA), and the Soil and Witer Conservation Buredu (SW _

This task shall include atrammg of CWB visitors on the' dmdremeter dat; aIySI
development of C-band dual-pol radar quantitative precipitation esﬂmat;oﬁ ﬁ%] D 'ca’cipns.
This training and study will provide CWB capabilities to customize and enhafc€'their

operati fonal precipitation produets using their real-time disdrométer: observanons and the neyly
deployed precipitation rédars. AIT; through NOAA/NSSE shall work with' TECRWW

CWB 1o refine and stred m]me the radar qﬁahiy contml (QC) wcrkﬂow for mproved accuracy of
operational products.

AlT, through NSSL shall make available to TECRO, through its desi gnated representative, EWB,
as reqliested the updated radar QC and QPE software for the new radars. AIT, through NSSL
shail alsa provide TECRO ﬂirough CWB as requegted, constltations as part of QPEST.MS

techni caI support

Task 3 Enhancement of Nowcastmg Deczsmn Assmtance Tools

gy ;’ﬁ;ﬂj :ff;é s
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V i%@\ieteorologicai‘- Developmert Laboratory (MDL} of NOAA's National Weather Service

g‘%ﬁm \}tgs% hg,s;\ developed a‘comprehensive suite of decision assistance:tools which cover the full
B P N : -

Sedpe fgﬂlﬁ? ometeorological phenomena and forecaster responsibilities. In the past few years,
the MDL ﬁag assisted andisupportéd b rting variofis applications irto the Weather Infegration
and Nowodstipe System(WINS) ofthe CWB, . : |
As parit%— &g{; , &tgg%?;é}ﬁe‘siaﬁréé that AIT, throtigh the MDE slalleontinue to provide
technical £ "@‘ﬁgﬁniﬁg?%p@rt to TECRO's designated representative, the CWB, fo enhance the
CwWB in the arég-qii nowcasting decision assistance tools that Have been implemented. That
suppoxt includesisourteehde and configuration modification that is-appropriate for CWB*s use.
AlT, tliirough MDLsHall contipue to focus on mi gration support of Flash Flood Monitoring and
Prediction (FFMP) 10 AWIPS eims and continiie the %ébftuigcai"éﬁﬁpoﬁt'nn.SCAN tools.
MDL will also continue to sifport CWB*s VLab (Virtual Laboratory) use to. CWB developers
including user manuals, download spuree code and VLab developmient training. :
ATT, tirough MDL shall continue th prgVide TECRO, through CWB training and teclinical
suppor} on the AutoNowCaster (AN@Ysystem. The MDL’s version of ANC, which fs
substantially different from its original NCAR™ersion and has beer improved with far fewer
software crashes and miich easier config ',a%i%n%g its operational use, was delivered to CWB
along with a verification package in IAF28. The opgoing training and technical support are
neededito confipure it, use it, and imerprc%i;{tg&;@@ultssthat the GWB's forecasters can make
inform{d use of ANC's oitput. e F‘fﬁ o o

i

 Task#4 - Develipment of High-Resalution _;ér:%t; Gﬁ%ﬁ&ﬁéh Aésistagce Tools for AWIPS

AU AT AL s e e v 4y

|
- &

The Nagtidnqi Weather Service (NWS) has been developin; A\%@S M for several years, The
AWIPS 11 is a replacement for the uriginal AWIPS system’ hichiis the basis for the CWB -
Weather Iitegration and Nowcasting System (WINS). The AWIPS TF8ystem has been used
operationally in the US National Weather Service (¥ WS) Weathier Foreg#st Offices o
(WFOSE since 2015. AWIPS Tl provides essentially the sameé appeagifice and fimction (*look and
feel™) aés AWIPS I, reducing the niced for extensive forecaster training. The. ufiderlying software is
written largely in Java and loosely follows & service oﬁepi’éd‘aré@ii&ctut&igg& design,

For IA #30, the Parties agree that AT, through GSD shall continue to suppert TEGRO,¢hrough
CWB dt_vgiepe;s by providing updated versions of the AWIPS TI software. GSBhall woik with
NWS/MDL to set up a shared sofiware 1epository, where GSD and CWR visitor(s) will ma?‘i_s@ain
code that they will share with sther ©WB staff who are developing and testing neWHSERETS:

Task #5 ~ Development of Néxt'Generatipn Globalio Regional Prediction System g&‘w’
! o o L S L5
During [A #30, the Parties that NWS/NCEP (National Center's of Environrhental &

Prediction)/EMC (Environmental Modeling Centér) shall lead this task. AIT, through EMC shall

facilitate TECRO, through CWB modeling staff, to participate in NOAA/NWS's NGGPS (Next -

Generatjon Global Prediction System) activity.

NGGPS:’S gozl is to desigh/develop/implement a new global atrmospheric prediction model with'
non-hydrostatic scalable dynamics with advanced physics, improved data assimilation and next
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_%nar?tﬁon high performance cb‘mguﬁngl Under the NGGPS progtam, the GFDL’s Finite
Volume Model Cubed Sphere. (FV3) dynamic core has been selected in the implement plan with

««% GF%}%h}{sics and GDAS (Global Data Assimilation System) as FV3GFS and ready for evaluation
“est in20T8xand be ready for aperation in 2019, :

L
)

Speéific 16114 #30, in bonssltasioh itkiihe Pastiés, ‘AT throlugh NCEP/EMC shall assist i
hostingFECRO, through 2 fong-téf CWB miodelifig staff' member; to participate in the NGGPS
o i g-tetin ¢ i ,

opératior l%zb g and PEm’én?té.ﬁoniadtiviﬁes, s0'that TECRO; through CWB can actively
make conttifution for'this program. ‘AIT should be advised by its designated representafive
whenever thesg actiyitiel are planned. Thtough this collaboration, CWB coilld position its gwn
development of\g sexttgehbration globial forecsst systemn froi NOAA’s NGGPS kriowledge and
operational gxpar?’é‘gg_‘ “NCEP/EMC shall also support a joint anniral NCEP-CWB global
model%ng workshop involving Bnder the auspices of AT and EMC scientists to exchange
scﬁiencfband operational knowdedge in the area of Global Forecast System (GFS) and Global

!

Ensemble Forecast S’yst%:@%@EFS).

o,

Task #%6 - Continning Interaction ﬂnifﬁé%rlier Cooperaﬁve Projects

Several earlier COOPEfaﬁ;?c tasks e been cor pletéd-.- Tectiniology ﬁas been transferred
successfully and is beginning to be used, beratioually at the facilities of the CWB. The task for:

AIT, through NOAA/ESRL/GSD in this area s the development of fiew fools that extend and
enhancfe the forecast applications. Euﬁhex%géégd?’i‘ﬁ@RO’s interaction, through
£ ¥

NOAAVESRL/GSD and CWB respectively, SitidAT tokeep TECRQ), throtigh CWB staff, up
to datelon cuwrrent AWIPS I developments. Thisthsk will € AT
current forecast assistant and decision makin g systems at appropriate fevels.

G mﬁfék rovide updated versions
and trainiig to CWB Visiting scientists on the new AWI%g II é:xten .enhanced forecaster
applications such as GFE improvements and collaboratio :

AIT, through NOAA/ESRL/GSD shall continue to provide the NOAAPQRT data feed and data
{ ; forec iwfioses during 1A #30.

This coptinuing interaction task will benefit ATT and TECRO, through the a

designated representatives, with the updated knowledge of the, forecast asgistant and.decision

irectly improve and updats CWR’s
During IA #30, AIT, throtigh NOAA/ESRL/GSD shitiséey nue By,
: 4 a%@,jg ing developed by
NOAAVESRL/GSD. )
transmission support for CWB’s data assimilation and forecasting pusfo
the aetities of their

making systems developed at NOAA including AWIPS II. Throughsut théperiod of 1A #30,
AlT, ioﬁgh NOAA/ESRL/GSD shall provide necessary training and SHPP?Q%WR@'

- through CWR visitors and forecasters, and through their designaled representatives; contitig

the exchange of visits, provide necessary papers and reports, attefid annual meefings, and %
ot T T A £ s e i £ E R e

contipug e-mail Inferactifns; as applicable: S S T

During TA #30, GSD sh Lrcontinte provide CWB MMC (Marine Meteorology Ceiiter) with. g,

technical support for CWEB BﬁRT@f@eép-'éce_an Asséssmint Reporiing of Tsunarnis) buoys &

by Dr. Eddie Bemard, also coordinafe DART site visit by CWB staff and/or CWB contractorgs”

AlT, thl!;ou gh GSD shall also coordinate a visit from MDL on NOAA storm surge training and .
a visit on NOAA ocean observation technology and strategy training,

Task #7 — Development of GOES-R Decision Support Products from Himawari-8




TA#30, the Parti¢s agree that AIT, through NOAA and pursuant fo the NOAA
eralive Agreement with the University of Wisconsin — Space Science and Engineering
{58E@) / Cooperative Institute for Meteorological Satellite Studies (CIMSS) shall

¢ fe%ﬁeh‘in s'upg' it of Satellite-based decision support products. CIMSS willlead this

. s
contizy

task. | g Lid .
This tadlcshall Zigcluﬂd isting & CWB visitor to facilitate training and transfer of Himawari-§

decision su}S 5ot products from CIMSS to CWB. This includes the Advanced Dvorak Technique
{ADT) soﬁwérgfor estimating typhoon intensity. AIT, through NOAA and NOAA’s relationship
with CIMSS shall: 'ro%}d@??uppoﬁ for the ADT installation at CWB and case studies to validate
performance of th‘é%q;} vate at CWB as compared to CIMSS, AIT, through NOAA and NOAA’s
relationship with CMSSﬁsha%ggf?e make dvailable the newly déveloped SST retrieval product
througl:é the CLAVR-x (Clo ﬁm‘q AVHRR Extended) processing system. AI'T, through NOAA
and NOAA’s rélationship #ith CIMSS skiall work with TECRO, through its designated
represelllfaﬁw,_ CWB to time the SST'Btoduot to Himawiri-8/AHT and take advantage of the
decreased Himarawi-8 processing timedmplemented this past year. '

AIT, thyough NOAAand NOAA s Felationshipgyith CIMSS shall provide support for CWB .
RGP products; both ingfms of reczpes?ﬁ%m é%?ﬂit:? tools for AWIPS2. AIT, through

NOAA and its relationship with CIMSS Shatl also provide guidanct on implementation of

GOES-R (now GOES-16) coler tables fo;?g%gg 3 %%s ATT; through NOAA and NOAA’s
relationhip with CIMSS-shall also develop 16 - 5f CL '

compatible formats.

ArticleTV - Respounsibilities of AIT %i} 25 e, :
i 4 A .
_ Y

! ' £ - h . . .
In additjon to participation in the joint project team, AITxthrough itsdesignated representative, -
shall: o \ ) o e
Al Provide ovetall coordination project activities at the NBAA

Boulder, Colorada;

B.  Provide adminisﬁ%tive_ éupport for preparing reports for delivery to ﬁgﬁ”@ n accordance
with this Impleménting Arrdngement; g %,

C. Assign appropxia’gé staff to perform the activities defined in this Imp ”; "
angement and provide support in accordance with the terms of the Urnbrella

é&grecment; and s o e - L e S ‘.
D. }Fulﬁli its responsigilitiss under the Statement of Work fegr Ix_x"z;;lerﬁenting Arrangement s
#30, T ~ _. | s
| "
Article V - Responsibilities of TECRO. F, %
. - ‘?.EEL "%
. ;: [ ot . . v . ¥ v - E}‘“ %‘;Zigé?ir‘ff:;
In addition to participation in the joint project team, TECRO, through its designated s e
v s
%

représeniative, shall:

wSAPERY)



Provide overall ‘cc';ordinaﬁon project activities at the CWB facility;

A_.ﬁsmgn appropnafe staff to- perfor.rn the activities defined in this Implementing
SR fanpement and’ prowde support in accordance with ’the terms of the Umbrella

& Agmement and CE . O

i . . o . . b

C. Fﬂg% TeS Mgﬁszb;hties‘under rhe Statement of Woxk for implcmentmg Arrangement
#3073

Article VIi- Fﬁt%nc%&xovzsmns

In accordance Wlﬂl the Umbmﬁ Agreement, TECRO shall pay AIT ihroug}i its designated
representative, in asqocmfm iith the project covered by this hnplcmenﬁng Arrarigenicnt. AIT

- shall tramsfer to NOAA/ESRL/GSD all payments made by TECRO to AL for costs incurred by
NOAAYESRL/GSD in assoc:ahon is Imp}ementmg Arrangement

The total cost for actmnes descnba@fgxn this Implementing: Anangement is mutually agreed fo be
U.S. §2,035,000, TECRO agrees fo transk ‘%% ercent of the funds fo AJT in advance, with
the re ammg fifty percent to be transferze%mﬁpon mpletaon of the year’s activities, to the
extent that funds for this? purpose have been pi%%;dgd by TECRO.

£
The performance by NOAA]ESRUGSD of acﬁ%ﬁe;\%@%ﬁus Implementing Arrangernent is

subject to the avmlablhty of funds. 3%; §
B L !
Article VIT - Intelieet‘ual Property Conmderahe;%‘\*"‘ﬁi @}%\

N
No intellectial property considerations are expected to ari 1%@%1&1011 with activities
described in this Impiemcntmg Arrangemetit, Eustmg systemgdesigns and con:tpﬂter software of
the forécast system of NOAA/ESRL/GSD are in the public diammn' : ' ‘speclﬁcatmns, and
computer software prepaxed under thiis Iniplémenting Arrangement 150" l'be in.the public
domain once NOAA and! CWB in consulta‘non with the Parties, hate’ atham n ﬁnal :
form, C

Articlé VIII —- ?riﬁlegé&, Exembﬁons. and Im‘muniﬁes

For purposes of visits and any other travel-conteinplated in the lmplement Arrangemcnt

#30, staff of the Parties® gies1gﬂa’fed representahves shall b;e cons1clered consuitams‘i‘t“é“%?ﬁﬁéa&
TECRD, respectively, WE the |

Parnesj acknowledge th ’ &%

P
Tmmunities between theAmencan Instltute in Talwan and the Talpe1 Economm and. Cuitura -

: Represientatwe Office inthe United States ("2013 Agreemenf’) if the visit or.any othe travel is A """ia
less than 90 days in duration or if the individual 1s~w0rkmg at a Iocation other than a facility of {? “’i%
the sendmg csrgamzatmn, Nothing hereds mtended by the Parties as an amendment or other %‘% 2
change to'the 2013 Agreement, the prowssons ‘of which must be satisfied before any privileges, %@%
cxemphons, or 1mmumt1&s may be provzded by either Party Durmg the performance of this IA

USh ?ﬁfﬁg%"
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CULTY
OFFI

Deputy

‘ arties do not expect individuals participating in the
ggr% «t%%éﬁiempmns -a;ndl umriunit;_es: under the 2013

Articld 1X:2

S
This Iiﬁpfé _ )
Itmplen enting %%rénggmﬁ; nt may be amended and/or terminated it accordance with the terms of
the 'Un:‘;ib“rella Aé;eem
nienting Ardngerent is : K _
activities described in'this nhi’}’ﬁ‘i%aenﬁngfﬁmangemem is December 31, 2018, and the period of
perfoni;;ance end date of this I ' -

FOR THE TAIPEI ECONOMIC ANDY

ouis M. Huzng

planned work efforts to be eligible for
Agreement.

ﬁj’é{g %

. | G .
Effective Date Amendiient; and Termination
P gy R i

i CE - £ R . - ’ :

n%_r_xg ﬁ?%mgemem is effeciive on the date of the [ast signature hereto. This
neént,
ent is January

The estimated start date for the activities described in this

1, 2018 and the estimated completion date for the
'p&ementing Arrangement is Decernber 31; 2019,
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Statement of Work

& | “ For Implementmg Arrangement #30
ﬁﬁ% " Develepmentzef 4 Hazzardoas Weather Momtormg
,ﬂ%ﬁt i and Ferecastmk Sx?stem "

f:' "! TE
¥

vo::}i ﬁ

‘Qit lm

B oy o
Betweéﬁ*t@l;ﬂe Taiﬁ’él%Economm and Cu!tm -al Representatwe Off‘ ice in the United States

- "@ and the

,e

% ”zsL > American Trstitute in Taiwan

3 <y .»m‘ﬁiy
i *—%’?wn
1.0 - Background and Ob“fectlves

This Slatement of Work a&dresses tasks that will be undertaken by the U.S. National Oceanic and
Atmos] heric Administration (I\TD (ifichuding the 3omt teary of the Global Systems Division:
(GSD) icaf the Earth Systém Research.Jia aratory (ESRL), the designated representative of the
Amierican Institute in Tdiwan (AI’E%& peraggpei of the Central Weatlier Bureau (CWB), the

desi gnated fepresentative of the Tajpei Ecd %m“%‘\@ and Culiural Representative Office in the United
States (TECRO) i accordance With thef ernis: plememmg Arrangement #30 of the -
Agreement between the Amefican Institis Wan and the Taipei Economic and Culfural

Representative office in the United States fo%_ & Cooperatmn in Meteorology and Forecast
giser 20 and 21, 2016, which provides

Systents Development, signed by AIT and TECRO on Ok
for technical cooperation between AIT, through esigng 1ated representauve NOAA and TECRO,
througEja its designated representative, CWB. AIT JTECRGhereinafier referred fo as the -
“Parties”), cooperate, through their two designated representativ y.codperate on the development
of meteomlogy and forecast systems. %

The W’eather Forecast Oﬁce system (WFO-Advanced) ¢
NOAA!ESRL!GSD in Boulder, Colorado, has been deployed as ar -es%é?ﬁi patt of the Advanced
Weathér Interactive Procsssmg System I (AW}ZPS 1T} for the U S. Natibnal Weather Service
(NWS) The WFO-Advanced system development has been 2 very i%ortant : Qgeranve activity
between AITs and TECRO through, NOAA/ESRL/GSD and CWB to sy IﬂlSSlOIl of
estabh:%hmg hazardous weather momtonng and forecasting.
compo .and F:g ; 2 software atchjtee

- o Su : e | | g
tatistical Analysis &% .~ © - 7 | {% DafasetDascovery

-Event framework ¢ - - 1= SubscnphonMan ger

- Sync Manager - ‘ * Notification Ceiiter -FFMP (MDL)
~ Bandwidth Manager - System Management -global model

- Authorization Framework - Bandiwidth Utilization Graph | | -NESDIS

- Retrigval Framework - Statistics Display “WSR-88D

- ep30ML Manager - User Admin .

- PostgreSQL and PDO Database

Figure 1. The' lmportant components of WFO~AW1PSII and Users System
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Figure 2. Soﬁw&re architectite, for Y “0-AWIPSI and Users System

i S
Seven tdsks are 3dent1ﬁed (1) Development and @ﬁe&t of Satellite Prodhicts for Surface
Radiatidn and Air Quaht}f Monitoring and Predicson; (2) Hzgh Resolution Quantitative
Precipitation Estimation and Quantitative Precipitation ﬁ%,@"écasﬁ{HRQa Applications
Improvenient; (3) Enhancement of Noweasting Decision ‘;stmw% Tools; (4) Development of
Hi gh-Reso]uﬁon Product. Gcneratmn Assistance Tools £o % . 3(5) Development of Next
Generatlon Global to Reg;onal Predmtmn System; (6). Con mg? eraction on Ba:ixer
Cooperatwe Projects; and (7) Development of GOES—R Decisioh 5 Suppert Pr

Hjmawan-

The Parties agree that the: tasks shall be undertaicen through the NOAﬁfSRL G D-CWB Joint
Team as the designated represeritatives of the AIT and TECRO, workmg 1 e

NOAA/ESRUGSD facility'in Boulder, Colorado, the NOAA!NSSL(NanenaJ Sever Storms
i { te, Data,

, o: ty g,

College : ark Maryland the NOAAJNWS[MDL (Meteoroiogtca! Development Laboratory “m
Silver Spring, Maryland, ﬁ1e Umversxty of Wisconsin - - Space Seience and Engneemng@enterv
(S8EC) Y Cooperative Instimte for Metcorolagxcai Saxeilﬁe*Studies (CIMS S) and by CWB staff
at the CWB facility in Tmpez Taiwan, as appropriate. This Statcment ‘of Work addresses only %
tasks that will be undertaken by the NOAA/ESRL/GSD - CWB Tt oift Team under the terms of P
Implem ntmg Arrangement #30 (A #30). It describes the performarice period, deliverables, @it
I eSD‘UI’CE He eqmr ements.




2.0% Task Descr_ptmns

e %e overall program schiedule; the follovn"ng seven tasks have been identified as
crm‘é%l dufing the January:1 £6. :December31, 2018 time pengd Eaeh task is listed in detail

Heih

below ﬁaio%gmth the eéiiingfed propomon of resources that 1s te be aliocated to each task.

; "’*':3 \3? = B W
i ‘5‘33%559' \? &5&

Task #1 Deveia’pment%hd Im ‘ravement of
s I‘? LR

Sate{!'jfe-._Producfs fbr Surfage Radiation and

. onitoy ‘
Dunné IA #30, thé%artxes a‘ﬁﬁ"' sthat NOAA/ESRL/GSD shall agreed that NOAA/STAR/SMCD
wil] léad this task, NOAA/S /SMGD shall i improve CRTM in the Visible channels to
improve surfice solar mse:l n algonthm by using WRF nodel data and. generate suiface solar
insola Jzon produet from:; Adva:nced an Image (AHI) for assessment of WRFE sirface, )
insolation with ground Dbsewanon ver Taftvan. The benefit i is to' provide real-time forecast.
of soldr energy distnbution .
NOAA/STAR/SMCD will apply GOES-RAB] Aermgom}m to Hunawan-s AHI, This is possible due to the
sumlar: between meawan AHI and GOES-R*% ’ii% Henits, where both ha‘.e sixteen bands (three visible, three
near—mﬁ'ared and ten mﬁared)
b % S,
The fo&fowmg summanzes the schedule and"‘“reso afces regi&ued Tor Task.#1;
Resources Reguired: ‘“&4 04 %"‘**NESDIS!GSD/CWB
Deliverables and Schedule: '
1. Improve CRTM for-Surface Solar Insolation \&%\/1 ;;f%sﬁ
algorithm and product deveiopmen‘( o
R
a. Enhance CRTM in the visible channels to i
improve soldr insulation by using WRF & i,
modsl data gﬁgy %;:”%%%
. 5 .
b. Retrieve soiar radiation using AHI data %E}g Mﬁg @\%
directly = %,
b,
¢, Assessment, gf WRE surface insolation BRI
with ground m)serirauon data over —
Taiwan i ‘ iy
I ] . P
"
2. GOES-R ABI Aerosol A!gomthms Applied to 11/15/18 e
Iﬁmawaﬁ-S AHI - i %«%
| SR B
;Suspended mattetfaerosol optical ‘depth, b,

wAraeE> s
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I

During'l %ﬁa(} the Parties agree that NOAA/NSSL (Natiopal chem S‘torms Laboratory) shall
continug researe towardé'; ‘ntenance réfinement, and 1mprovemeni of the High-Resolution
Quantxtatxm Pze itation Estim ion and Quanmatwe Preexpxta‘tion Forecast (HRQZ)

applical ons“%g;e dgf L 1ECRO'S desighated representaiives, CWB, the Water Resources
he So '1 and Water Conservation Burcau (SWCB).

This tasfc shall inclide a; ainmg of CWB visitors on the disdrometer data analysis and
developi'nent of C-baid dual-polaadar quantitative preeipitation estimation (QPE) applications.
This training and study will pro; vide CWB capabilities to eustomize and enhance their
opera‘no%:ai precipitation gr@glﬁcts using their real-time disdrometer observations and the newly
_dep!oyed precipitation radars. The Parties agrée that NSSL shall work with CWB to refine and
streamlihe the radar quahry control {Q@}%or}\ﬂow for improved accuracy of operational

producté

AIT, tlui;ugh NSSL shall.make availzble gi \ECR , through its designated representative, CWB,
as requested, the updated Iadar QC and QRE sGfwarg for the new radars, AIT, through NSSL
shall also provide CWB, s requested consu;tatlc;;ls as part of QPESUMS technical support. The

fnﬂowmg summarizes the schedule and reso s reguired for Task #2;
Resourcas Reguired: %’% % 14.04%

’% =, NSSUGSD/CWB

;ﬁ

i,

Deliverables and schedulé- | ’% ‘%‘3%

I, C-band dual-pol r&dar QPE development and dmdromete? datd Ilﬁ.@[ 18

study! T
. Collection and quality control of d1sdromcter data éggﬁ
b. Deévelopment, of C-band dual-pol radar QPE el
:  algorithms using Taiwan disdrometer data # ﬁ%{y
c. Testing and evaluation of the C-band dual-pol radar
- QPE using CWB precipitation radar and gauge data
d. Documentation of the résilts and implications for
operations
2. Multi-parameter radar data quahty control research and

development §4 o5 :
a, Identification ?f radar da%a quahty issuesin the o T130/18

QPESUMS system

b. Development of a multi-parameter radar data quality
. control (QC) algorithm,

c. Testing and evaluation of the radar data QC using

© CWB radar data :

d. Documentation of the results and recommendations

for operational implementation
YU JNRS




e echnical support fa:‘QPESUMS operations. 11/30/18

¢ fé‘é'z@%gxcal De lcpm Laboraiory (M}}L) of Ihe Naﬁopal Weather Service (NWS)

velgped:a comprehensive suite of decision assistatice tobls-which cover the full scope of
hydrometeerolo gacal pt “'fnomena and forecaster respons1b111ues Inihe past few years, thé MDL
has asszlstcd arid supp rhe porhng various apphcatzons into the Weaﬂ:{er Integration and
Nowcastmg Sysfem (%ﬂﬂ S) of the CWB.

As paat of TA #30, ﬁ""”l’a:txé’@:a%ge that AT, through the MDL shall continue to. pmwde
techmcal and training suppo TECRO, through its desxgnated reprcsentahve the CWBE, ta
enhance the TECRO, thrquh CWB, in the area of foweasting decision assistance tools that haye
been unp]ementei That support mg&udes soutrce code and oonﬁglratmn modification that is
appropr:ate for CWB’s fase. m,a .

MDL shall continue to foeus on miation gjﬁ%ﬂ of Flash Flood Monitoring and Prediction

{(FFMP) to AWIPS IT systems and s conitinpethedechnical support on SCAN tools. AIT, through
MDL hall also continug to suppot. TE ugh CWB’s VLab. (V'n*tual Laboratory) use 1o
Fevelopers mcludm g user manuals; do 4 source code-and VLab developnent
irammg :

AIT, through MDL shall continue to provide W%f\ gh CWB training and teqhnical
support on the AutoNowCastcr (ANC) system, b2 he MDL s version of ANC, which is -
substaptla]_ly different ﬁom its ongmaI NCAR vers 3_ 4f id h%een improved with far fewer
so‘%wzge crashes and much easier conﬁguranon for it 0 & ona%yse was delivered to CWB
along with a verification. package in 1A #28, The ongo%mmng gad technical support are
necciee& to configure it, use it, and interpret its results so at the EWB's forecasters make
mfonned use of ANC's output, The foﬂowmg sumimarizes theschedule.a 1d resources required

for Ta:!sk 3

Resoukces Reguired: 'f' ‘ 15.2 % @@?,%%/CWB
Deliverables and Scht—:'i:i{ﬂe: . ' %é% ,»

ROXN
1. Support Scan and FFMI’ migration o AWIPS [I system. - 11/15/18
2." Support VLab to CWB developers who ate able to; o ) Mwi;“f";@
a. Access usexf;mz‘{nual’s isfructions and guidatice  ©11/15/18 G
documentation for AWIPS IJ Sperational: update. P .
b. Download AWIPSH sonrcecode. - ~ -~ - . ’ff%'
c. Provide V1ab software development tra1mng ' e
d. Establish CWB Readmine project in VLab and & G
i establish CWB community iti VLab, . , Py \%%
3. ANC System Technical Support : 11/15/18 ‘ AN %\‘L :
!, Consultation to include new predictor(s) to fit - ‘*‘\3:1% =
Taiwan weather scenarios. 5

’ b. Consultation for performing auto-tuning 1o

Uh UPER Y 3



ﬁm%‘v generate the Wea ghts of predictors.

'wg 3’3 c. Continug support verification of the 60-minute

ywﬁﬁn@vcast of the operatmnal TANC. .

&“*d Commue to sipport the:MDL's version ANC for
; ﬂ%\% to eventually ép cmg TANC in operatmn

Task #4 J)eveie ment(o Hmh—Resqu‘hon Product Generaﬁnn Assxsfance Tools forAWIPS

i [ 7 Wﬁ\%\ ,

The Naﬁonal the Service ™ WS) has beeri developmgAMPS It for severai years, The
AWIPSEII isarep “em ftor the original AWIPS systemwhich is the basxs for the CWB
Weather IntegranenENov&g;ashng Systeni (WINS), The AWIPSID system has béen vsed
operandnallv in'the US Nahon%g,‘ifﬁ'fea’ther Service (NWS) Weather Fi orecast Offices -

(WTOS) since 2015, AWIPSAT provides essentially the same appearanee and function (“look and
feel™) a$ AWIPS 1, reducm the nced for eXletisive forecaster {raining: The underlying software is
written |argely in Java and Ioosely fol Wia service oriented archnecmre (SOA) design,

ForIA 30 ‘the Parties agzee thatAI Rrough GSDwill contirue fo support TECRO, thmugh
CWB df,ve] opers, by prowdmg updated versw’ﬁ‘s.,of the AWIPE. II software; GSD.shall work with
NWS/MDL to'setup a sh‘ared software re;§§ torywher 5) shiall

code that they will share Wlﬂ‘l other C%&%

T
The followmg summarlzes thf: scheduie anﬁgggmy‘?eggued for TasI\ #4:

raTe deveiopmg and tesnng new software.

i

i
i

Resourdes Requited: - \%‘“ﬁ 16};‘%% GSD/CWB

Delwerébxe and Schedule %;&E
e%% 115018

1. Prepare and deliver updated versiong of AWIPS 1T

_ vers;ons
2. Assist with mstallation and configuration,
3

A58

. Working in a shared developmen{ envirenment and - : 11/15#;3
continue to train AWIPS II developers (Resource ‘8%%(
manhgement buil dmg RPMs and installs)
4. Provide CWB annotation support and n'aanmg : IUIE%} 8 @53#
5.

CenéOS? (Red Hat Enterpnse 7} necessary upgrade, 1141

i

[Rv
N,

i
I
1
i
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‘?ﬁgﬁ g &;‘?.35&; . i . . .
- _f_gﬁs_kz#s uDeveigpmeqt of Next—'Generatiqn Glpbal_ to Rea*iona% Prediction System

§§ - : AR el = - A . 7
S, Du;@i g TA#30, the Parties apree. 18t AIT, through NOAA/RSRL/GSD has agreed that
WS (
WSN

Qﬁ? {Nati onal’;'.{?entérs"of Envirohmental Prediction)/EMC {(Environmental Modeling

Cefer) shall lead this task. -ATT: tiough BMC shall fugflitate TEERO, through CWB modeling

staff %f‘g

L g Wy o T e . .
NGGPS%%;?Q.B A c%%gz}fdcﬁelbp}.’ﬁnp]ement a-new global atmospheric prediction model with

.%;%aze in N-),

s NGGPS (Next Generation Global Prediction System)

non-hydrostatic scalable dymamics with advanced physics, improyed.data assimilation and apply

next gerierationthigh
Velume Mode] Citbed St
‘GFS physics and GDAS {
test in 2018, und be ready

(FV3) dyndmic.core has been selected in the implement plan with’
Global'Data Assimilation Systefn) 4s FV3GES and ready for evaluation-
s operation in 2019,

formance computing, Under the NGGPS program, the GFDL’$ Finite

Specific for IA #30, AI’; through NMC‘ shall assist in hosting TECRO, through a long-

term CWB modeling staff meémber to 1z

rticipate in the NGGPS operational testing and

implementation activities, so that TECRO, through CWB ¢an actively make contribution for this
program, Through ﬂﬁs"{ébllﬁb{)raﬁqﬁ, CWhBoauld position its own development of a hext
generation global forecast system fror NOAA NGGPS knowledge and operational expetience.

AIT, through NCEP/EMC shall also sufiy ort%ig CWB global ;
workshop involving EMC scientists to eé%aggeiﬁg%g and operational knowledge in the area

int annual NCEP-CWB global miodeling

ey
(=

of Global Foreeast Sysféffn-(GFS):.anﬂ *Globai thl %&cas_t System (GEFS). -

The following summarizes the schedule ind re Burees réquired for Task #5:
. & L
Resources Required: . ” éz; m"é EMC/CWB -
Deliverables and Schedule: w
1. Facilitating and hosting long term (6 months or 11/15/18 4

losger) CWB modeling staff to participate in NGGPS
evaluation testing and implementation activity,
NCEP/EMC colleagues to visit CWB to attend
NCEP-CWB annual workshop in the area of Global
Forecast System (GFS) and Global Ensemble
Forecast System (GEFS). - :
Fagilitating CWB mpanager’s short visiting EMCfor  11/15/18 e

: » . oo
project review meeting,
: gL

1 b

1
!
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S
*‘%;g\sk #6 - Continuing Interaotmn on Earlier Cooperative Projects
mSeveré.L egriler cooperatwe tasks have been completed. Technology has been trarisferred

"z:

succ Hy and is begummg to be used Operatxonaliy at'the: fac:liu%xes of the CWB, The task for
A hro NOAA!ESR‘L/GSD, iitithig aréa is 1Hé developmént of new tools that extenid and
enhanccéf e&ggcast ap hcaﬁons’?uﬂhor AIT’s int€raction with W{ZRO through

NOAA RL/GSD and‘?}WB fre;pectwely is critical tgf keegsTECRD through CWB staff up
o datg on'é J%3;1’5 AWERS T developments This task will directly improve and update CWB’s
current forécadh assist fand decision making. Systems at appropriate levels,

Durmg [A#30, AIT%M ggh NOAA/ESRL/GSD shall continue to provide updatéd versions
and training to Té@&g ‘thrgigh CWB visiting scientists on the new AWIPS 11 extended/
enhanced forecaster apphcauo @such as GFE improvemerits and Collaboration that aré being
developed by NOAA/LS‘&? SD :

AlT, through NOAA/ESRL/GSD shall contimie to provide the NOAAPORT data feed and data
transinission support fox CWB’s data@mnlaﬂon and forecasting purposes dunng 1A #30,
This continuing mterachon task williBenefif AIT and TECRD;, through the activities of their
£ designated representauves NOAA and C\Xéﬂ,mth 1he updated knowl edge -of the forecast

~ assistant and decision mﬁkmg systems d opéﬁi at NOAA including AWIPS IL. Throughout

the period of 1A #30, AIT: throubh \TO 31% SD shall ptovide necessary training and

suppost to TECRO, through CWB's visite % Orecasters, ¢ and. through the their demgnated
representatives, continug the exchange of vrs:ﬁ? g’g;rowd 16Cesgary: papers and reports; attend
annual meetings, and contmue e~mail interactidns, as applicable.

if e Meteorology Contor) Wwith

Durmg 1A #30,GSD shal] continue provide CWBg %Mﬁ% Iy
technipal support for CWB DART® (Deep “0cean sment tting of Tsunaniis) buoys

by DriEddie Bemnard, also doordinate DART site visit @ CWRBs and/or CWB contractors.

AIT, through GSD shailalso coordinate a visit from. Mﬁ?@o YA storm surge training and

a VISlt on NOAA ogean’ observa‘oon technology and s‘oateg% 1mg

The foilomng summarizes the schedule and resources required for T »‘5#6

23.15% GSDMHRC/MDL/CU/CWB

& AN
<

rg
%&T

RS R s e e

AN

Resobrces Reguired;

Dehéerable,s and Schedule: . g %
1. Aws I training t6 CWB users /1518 %y, o %}%‘

2 NOAAPORT data supply support 11/15/18 Viagt

3. DART consultation and a sitevisit support . 11/15/18 . %
4. NHC Storm Suzgeirammg ;I" i -08/3{3! 18 e

5.

\;’isxtors and travel support : . j1_1!’}15,’;1’18 g,

i

25
;

]
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{;j? Developmenmf GOES R Decision Support Products from Himawari-§
‘ﬁﬁn ;A {430, the Partxcs agree that AIT, through NOAA and pursuant to the NOAA
Coope; ative Agréementwith the U’I‘ﬁ‘vemty of Wis¢onsin/~ Space: Smence and Engmeanng
Center|(88E e In; ﬁité furMeteamleglcaLSateH:t‘ ndies- (CIMSS) shall
con‘un&eires , : L §’ateﬂ1te~based decigion supportbmdﬁbts CIMSS shall lead this
k. | N7 SR
This task shall § fclude ;%és;png a CWB visitor to facilitate training-and transfer of Himawari-8
dBC}SIOEl supportf» ,rod%e{:gﬁom CIMSS to CWB. This includes the: Advanccd Dvorak chhmque
_ (AD'I’)ssoffware fcﬁ%ﬁs E aﬁgg typhopn intensity: AI’I‘ through NOAA and NOAA’s ‘relationship
with CIiMSS shall providg suppgrt for the ADT installation at CWB-ahd case stidies to validate
performance of the soﬁwm,a CWB as compared to CIMSS, AT, ﬂuough NOAA and NOAA's
relationship with CIMSS" shaﬂ also rake available the newly developed SST retrieval product
through the CLAVR-x (Cicruds from*ﬁVs%ERR Extended) processing system, AIT, through NOAA.
and NC;)AA’S :eiaﬁonshlp with CIMSS#hall work with TECRO, t‘nmugh designated
representative, CWB to tune the SS- ? p:oductio Himawarl-8/AHT anid fake advantage of the
decreas@d H:maram -8 processmg iime Ty pplemeited this past year,

hifs o CVIMSS shall provide support for CWB

ATT, through NOAA and NOAA’s relatr-;; i
RGB products, both in terms of recipes an coni‘paﬁ ility tools for AWIPS2, AIT, through
NOAAland NOAA's relanonshlp ‘with CIMSSF ﬁ%ﬁf alsbiprovide giidance on implementation of
GOES-R (now GOES- 16) color tables for RGB g%:jcts AT, through NOAA snd NOAA'S

2

relanonsh:p with CIMSS shall also develop toels¥or convelsion of CLAVR x output to AWIPS2-

companb]e fofmats, .. =
The fOHOng surmnanzes the schedule and resotrces re@nred{:??‘@ask #7:

Resourtes Required: - 125%R0AAESRLIGSD/CWE

Deliverables and Schedui:e: & "

I. Complete ADT mplementatmn in MSC/CWB  11/15/18 %&3

(Plase ) W %
a. Validate automated ‘ﬁrst guess’ typhoon !

eye location ™ Y
|b. Integrate midtowaye m&iSurements - -, 7 R
plementation of SSI{‘ ‘prodisct 2t CWB 11/’1 5/ 18 L -
a. Derive SST ffcocfficients for H1mawar1-- 4 3 )

8/AHI domain using in situ data _ 4
b. Upgrade CLAVR-x installation at CWB & {,*;y:;x

to include SST o ‘”‘-’-\a&%
3. Continue RGB and CLAVRx product support 11715718 2 %’%& {;gc
ia. Provide support for RGB product and. B, gl

color table implementation Y
b Develop tools to convert CLAVR—K '

wsh R

P
EE‘

H



& % output to AWIPS2-compatible format

%, e, Provide atmospheric corrections for Alll

5 thannels 1, 2, and 6 o
4, {i‘achm;g%ﬁ{ and training support to CWB visitor - 11/15/18

i iy,
s

U EF. W - .
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.- Schedule

@é"ékfﬁﬁg‘m Milestones
g&ﬁr % .
1 }Up ent and: I;mpr t of §; 11/15/18
I%md Alr, Q ity: omtormg and Pred{ctmn . :
2. Hi «Re Solutisiig ﬁ&ntxtanve Predipitation Estimation and Guanfitative 11/15/18
Prempiiatwn Forecast (HRQ2) Applicatioris Improvement.
3. Eﬂance‘ﬁ?g@ca g Decision Assistarice Tools 11/15/18
4, Devel opmaﬁ%%%; ‘gh—Resqutzon Prodict Generation Assistance Tools  11/15/18
. for AWIPS T
5. Development of Next 36 11/15718
6. Chntinuing Inieracb; 11/15/18
11/15/18

7. Development of G@ES R '-'.';'_ 1

Task 1 Satellite application .  Jan

i. Tmpreve CRTM for Su:f‘ace X

Solé.r Insolation Al gorxthm

and, Product develepment

GOES-R ABl.Aerosel b4

Algorxthms Applied fo .{
!awan~8 AHI '

Task2 HRO2 (NSSI) .

1. C-bhnd dual-pol radar QPz.
deveiopment and
disdrometer data study

2. Mu!‘a-parameter radar daia
qua?_zty control research and
devtlopment

3. Tec}nicai support for X
QPESUMS dperations -

[

% l;?
=]

FS

Task 3 Enhanced Nowcastin'g Jan

Decisioin tools {MDL) % o
Sup port Scan and FFMP CAE ¢

migiation to AWIPS 1T ¢

sysiem i :
Support VLab to CWR X
developers .

ANC System Techmcal X
Support

—

L

L
-

Feb “Mar .mﬁ‘ May. hm - J

X X

Feb Mar:

X %

X X

X X

Feb  Mar Jul

X X X X X X X X X X

X % X % X % X X X X :

o é«m%%\

X % % X X X % x ® g, Y
&, 9 b
N e 4

i



gt : . o
f%"l‘as‘!?vdﬂ igh-resolution dan Feb

% forecast groduci’ generation .
%n,wagaep ieging deliver updated X X

[

Task 5D

vers it eof AWIPS 1]
versxbns & T
Assist ;mﬁ“mslal]ahon ar: S ¢

conﬁ‘,%aﬁ% B L
Worklna%ﬁwarh x 7oy
developm: ‘enyironmeny,

and éontmue té?a J%g

AWIPS 1 developers., &ﬁ;&

Provide CWB an Oiation s
suppprt and training " g
CentD87 necessary updrade X f

({ﬁ‘gg»

X X

Generatibn Global to Reg;onﬁl

1

Task 6 m:erschan on ear!;er " I

3]

Ll

Prediction System (EMCY

Facilitating and hosting
-shortjterm (1.6 and 2.6
months) CWB modelmg .
- staff to participate in
NGGPS ¢valuation testing.
and if'npiementation
activity. &
NCEP/EMC colleagues fo-
visit CWB to attend NCEP-
CWB annual workshep in:
the m}ea of Global Forecast
System (GFS) and Global -
Ensemble Forecast System
(GEP%S}

Facilitating CWB % ox
manager's short visiting -

EMC‘J for project review

mectjng.

Y
K

™
m

1
et
(on

o] ! T

projeets |
I. AWI?S {1 training to CWB X

USErs;
NOA’APORTdatasuppiy X X

it

S'Llpp vv-,g, . - R
DAR consultation and sife "% L x
visit suppor‘c % Coy
NHC Storm Surge t:axnxng‘ X X
VlSltC;i)TS and travel support  x X

E
Const
I

”
o
e

<
1.

Task § Development of Next:  Jan Elb&gg f

e

ol
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e

‘:lp‘gementat;on in

% . Phase H> ) p :.. i g
¥ 7. Vja]‘té?ate aa‘f‘g‘mate&“ ot X X x X X X X X X X X
guess ﬁgn eye lotation
8. Intcg:rate migrowdye ‘@*?Lx X ox x X X b4 X x X X X
measurertien Oy
9. Implemenm:o%SST
' product atCWB-
§
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4.0 =Budget
?5’6;_” _;%E &
“he ol are the estiiated costs for 1A #30:

P A R — -
Task¥™ L, i - [Persormel Travel/Training /. | Total
Tosk #UQESDIS/OSD) ¢ 15350000, | 535,000 ] $285.000
Task #2A(NSSEY”  “"%, [§250,000 | $35,000 $285,000.
Task #3I(MDL/GSD)%, 3 | $280,000 $25,000 $305,000
Task #4/(GSD) "%, %~ | $200,000 $15,000 . _ [ $215,000
Task #5!(NCEP/EMC) " 78210,000 $10,000. . ]$220,000
Task #5/(GSD). - 81650 $0 . | 8165000

{(HRC/MDL/CU) . $20,000 " $170,000

(CSU/GSD) | $130,000m, | $10,000 $140,000
Task #7(CIMSS) . [ $250.000° $0 $250,000 _
Total | 151885000 5150000 152,035,000
O to-support the tasks, travel, and meeting

: S
As stateii in IA #30, the funds available from 'i%\% _ he' ; ;
expense;S"desgr_ibedjiii thig Statement of Wohemgﬂ%@é otal of USS 2,035,000. US§ 1,650,000
will be provided by CWE; US$ 385,000 by the Water Rescqgces Agency (WRA) and Soil and
Water Conservation Bureau (SWCB). All budgetdigures arctestimated. Actual amounts will be
accrued for purposes of fulfiiling the financial arranggge_ﬁ?dgs- ibed ini the Implerenting
Arrangefnent, in accordance with the terms of the Um%f%g;a, Agrent.- -

All programs within the G_flobal Systems Division (GSD)%%@ _
whetherjthey are base-funded programs or 'extemaliyfﬁmdeg%rgo ot

s_; budget procedures,
8. Beginning in U.S,

Governthent Fiscal Year 1991, a facility charge has been appi-i%_td éllgfa"‘f_e*@. tams ta cover
management and adminisfrative Costs as well as the tise of the NOAA/ES GSD facility and all

associated equipment and data. i
- ::f . - % .
NOAA/ESRL/GSD staff:time is charged-at the employee's salary plus thegidrmal %AA benefit,
leave; and overhead charges. NOAA/ESRL/GSD professional staff @éq}@]‘g‘%are prjn?ly in the
civil seryice grade scales of GS-11 to GS-14. Contract staffis in equiVale'n%% %‘?%?” es, *{“\%
. il i

5.0 - CWB Joint Teatn Adsicnments at NOAA/ESRI/GSD
Severel lasks encourage GWB staff-in-residénce at NOAA/BSRE/GSD, NOAA/NESDIS, and "33

NOAA/NWS/MDL. Theprimary effort of TECRO, through CWB staff at NOAA during the

#30 perii d shall be directed towards the satellite data, AWIPS II development tasks. The iy,
primary effort of TECRO; through CWR staff at NOAA/NCEP/ CPC during the IA #30 period o 423%1
shall be to get familiar with the operations of the CPC International Monsoon Desk.  is L% o
important that qualified CWB staff be available to-work at NOAA research and operations B W
facilities during the period of this Implementing Arrangeinent. Specific assignments will be N

made tomost efficiently 1ise the available personnel resoirces, Assignments for the qualified

M AR Y3



staff members woéld, be as follows:

vl SStyfece Solar Irsolation algonthm and product development;

@,i Enhancement« fradar in; esi process mcIudzng decodmg software;
o ANG verificatibiipacks
» {Develdpment £ G
‘Qi@gﬁwéiam)

* Lo ahzmon 5%%&015:013 Assmtance Tool called SCAN (System for Convection
Analy is ane

i
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