Implementing Arrangement #19

Development of a Hich-Resolution Quantitative Precipitation Estimation and
Precipitation Forecast (HRQ2) Svstem
Pursuant to the
Arreement between the American Institute in Taiwan
and the
Taipei Economic and Cultural Representative Office
in the United States
for

‘Technical Cooperation in Meteoroloov and Forecast Svstems Development

Article I - Scope

This Implemenung Arrangement describes the scientific and technical activities 1o be undertaken
by the American Institnte in Taiwan (AIT), through its designated representative, the Global
System Division (GSD), (formally the Forccast Systems Laboratory) of the Earth Sysiem
Research Laboratory (ESRL) of the National Oceanic and Atmospheric Administration (NOAA),
United States Department of Commerce. It provides for continuing development of the forecast
syslem being developed by the Joint Forecast Systems Project. This project is 2 cooperative
offort between AIT's designated representative, NOAA/ESRL/GSD, and the Central Weather
Bureau (CWB), the designated representative of the Taipei Economic and Culwral
Representative Ofilce in the United States (TECRO). This Impiementing Arrangement is of
mutual interest te botk: AIT and TECRO. hereaficr referred o as the parties. The products of this
implementing Arrangement will provide substantial value through development of new and
upgraded capabilities and applications that can be integrated into other NOAA/ESRL/GSD
systems.

Article 11 - Authorities

The activities described in this Implementing Arrangement wili be carricd out under the general
terms and conditions established by the Agreement between the American Institute in Tarwan
anc the Taipe! Economic and Cultural Representative Office in the United States for Technical
Cooperauon in Meteorology and Forecast Systems Development (AIT-TECRO Apreement), and
any subsequen: revision as agreed to by the parties. This Implementing Arrangement is the
nineteenth such arrangement under @ succession of umbrella agreements batween AIT and
TECRO.

Thus lmplementing Amangement is hereby attached to that Agreement and becomes part o the
Agreement.

Article JTI - Services

During the perioc of Impiementing Arrangement #19, AIT s and TECRCO s desienated
representatves respectively, the NOAAESRL/GSD ané CWB join: tcam. will fozus an two
tasks: (1) the aeveionment of 2 High-resolution Quantitative Precipitation Estimation and



Quantitative Precipitation Forecast (HRQ2) System, and (2) continuing interaction on earlier
cooperative projecis. Tasks under this Implementing Arrangemen range from full scale
developmental collaboration to system upgrades and support that allow systems to operate with
the latest technical and scientific capabilities and specifications. These ongoing activities,
described in more detail in the Statement of Work, will include the following two tasks:

Task #! - Hish-Resolution Quantitative Precipitation Estimation and

Quantitative Precipitation Forecast (HRQ2) System

During Implementing Arrangemeni #18, AlIT’s and TECRO'’s designated representatives,
NOAA/ESRL/GSD and CWB respectivcly, continued o focus on the Quantitative
Precipitation Forecast (QPF) for water accumulation and debris flow based on a new
advanced 3D variational (3DVAR) date assimilation scheme s NOAA/ESRL/GSD’s
parl of HRQ?2 task. This new task will support the operational needs from threats from
flash flood, debris Aow and landslide. Motivated by CWB's request to establish a 3-D
variational approach for the model initialization, AIT's and TECRO’s designated
representatives, NOAA/ESRL/GSD and CWB respectively, selected to impiement the
GSI (Gridpoint Statistical Interpolation) analysis sysiem which is used operationally by
NOAA/NCEP (Nalional Centers for Environmental Prediction). The GS] package is
customized for CWB for the input data format in order to ingest CWB’s own data. The
initial CWB GS1 package was tesied and evaluated near the end of June 2006 with radar
data and conventional observation data. GSI is set up for ingest of both radar radial
velocities and satellite radiance data. For work in 2007, an effort will be required to
assess the availability of satellile radiance data from geosynchronous or polar orbiting
satellites and 1c write the software to deiiver this to GSI. Satellite radiance data will
enhance the analysis in the oceanic arsas surrounding Taiwan. Before GSI can be utilized
for short term precipitation forecasting, & diabatic scheme similar to that aiready in LAPS
must be added to the GSI capability. During Impiementing Arrangement #19,
NOAA/ESRL/GSD and CWB will continue to include additional new observation data
available for LAPS GSL

GSI has the capability of ingesting model error statistics (variances) for optimizing its
anaiysis. For this time phase, the ensemble error statistics are made up of sequential runs
of the background model (cither NFS15 or WRF). Error will be recovered from an
independent analysis and statistics generated. These statistics will be updated within GSI
1o optimize the analysis at anv time.

The new focus is to adopt a multiscale 3DV AR analysis scheme called STMAS (Space
and Time Mesoscale Analysis Sysiem) as pari of LAPS 11 for surface observations and
other remole sensing data such as radar data. STMAS will be extended to 3DVAR and
cventually a 4DVAR approach. In its 3DVAR version, STMAS will provide multiscale
analysis using an inhomogeneous observation distribution. Like GSI. STMAS can make
use of updating error statistics and can be configured with & diabatic capability. These
two large efforts (GST and STMAS) may need to be prioritized by CWB management,

STMAS uses a sequence of variational minimization in both the space and time domains
io obtair multi-scale grid anzivsis, which cannot be done through 2 single 3DVAR



analysis. At NOAA/ESRL/GSD, STMAS is currently running cvery 15 minutes in real
{ime using dense surface observation data. The STMAS anaiysis provides a good
verification too! for high resolution model forecasts.

During Implementing Arrangement #19, AIT’s and TECRO’s designated representatives,
NOAA/ESRL/GSD and CWB respectively, will extend STMAS devclopment from using
only surface data to incinde remote sensing data from CWB'’s advanced radar network,
and maybe satellite data. The goal is 1o develop STMAS as an advanced operational
nonlinear analysis tool at CWB in Taiwan to improve local analysis and more
importantly provide a prediction system during severe weather, An advantage of STMAS
is that it has been developed at NOAA/ESRL/GSD and is not subject to unexpected
changes or upgrades as would be GS1.

NOAA/ESRL/GSD has developed and accessed techniques 1o measure atmospheric
Intcgrated Precipitable Water (IPW) values using ground-based Global Positioning
System (GPS) reccivers since 1993. The NOAA GPS-IPW network currently consists of
405 sites. There arc three types of sites in the network; NOAA Wind Profilers Sites
(NPN), Other NOAA Sites (ONS), and Other Agency Sites (OAS). The network is
conirolied by a software processing system developed by NOAA/ESRL/GSD. The

+ current ground-based GPS-Met observing sofiware sysiem consists of data acquisition,
ecodetic modeiing, IPW processing and data evaluation, display and dissemination.

During Implementing Arrangement #19, AIT's and TECRO’s designated representalives,
NOAA/ESRL/GSD and CWB respectively, will ingest GPS observation datz from the
CWB GPS-Met network and process these data using the current NOAA GPS-Mel
Observing System. NOAA/ESRL/GSD then will transfer IPW values back to CWB for
cvaiuation.

AIT’s designated represemtative, NOAA/ESRL/GSD, understands that the National
Severe Storms Laboratory (NSSL) will continue research towards the refinement,
development, and maintenance of applications required for the Central Weather Bureau
(CWB), Water Resources Agency (WRA) and the Soil and Water Conservation Bureau
(SWCB) operations. The NSSL research is directed towards improving the monitoring
and prediction of flash fioods and severe storm identification and shori-term forecasting
for the Taiwan environment. The NSSL research and development for IA#19 will focus
the implementation of advanced QPE and VSQPF techniques as per: 1) implementation
of & new HRQZ infrastructure and code sef, 2) the implementation of an advanced radar
quality control specifically tuned for the Taiwan environment; 3) 500 meter resolution
product generation; 4) assessment in using dual polarization radar lor radar
intercomparison and calibration; 3) verification and assessment of application
performance.

Task #2 - Continuing Interaction on Earlier Cooperative Projects

Several carlier cooperative tasks have been completed. Technology has been wransferred
successiully and is beginning 1o be used operationally at CWRB. NOAA/ESRL/GSD's
development activities in thesc areas continue, and further NOAA/ESRL/GSD-CWB



interaction is important 1o keep CWB staff up-to-date on current developments. This task
will aliow continuing interaction at an appropriate fevel, including new sofiware releases
of the forecast information system including the AWIPS/D2D (OB7), radur display using
D2D 10 replace POP, dual head dispiay support. advanced ALPS training by
NOAA/ESRL/GSD, AFPS text formatier technical support. and Iniemet-based forecast
workstation (FX-C) with advanced drawing capability with touch screen support, NOAA
data supporl, visitors training, exchange of visits. copying papers and reports, and e-mail
interaction.

Article IV - Responsibilities of AIT

In addition to participation in the joint project team, AIT, through its designated representative,
NOAA/ESRL/GSD shall:

A.

Provide overall coordination project activities at the NOAA/ESRL/GSD facility in
Boulder. Colorado;

Provide administrative support for preparing reports for delivery to TECRO’s designaled
representative, CWB, in accordance with this Impiementing Arrangement;

Assign appropratc staff to perform the activities defined ir this Implemeniing
Arrangement and provide support in accordance with the werms of the umbrelia
agreement: and

Fulfill its responsibilitics under the Statement of Work for Implementing Arrangement
#19.

Article V - Responsibilities of TECRQ

In addition to participation in the joint project team. TECRO through its designaied
representative, CWB shall;

A

B.

Provide overall coordination for project activities at the CWB facilities;

Assign approprate staff 1o perform the activities defined in this Implementing
Arrangement and provide suppori in accordance with the terms of the umbrelia
agreement; ang

Fulfill its responsibilities under the Statement of Work for Implementing Arrangement
#10.

Article V1 - Financial Provisions




In accordance with the AIT-TECRO Agreement, TECRO is required to reimburse AIT for all
costs incurred by AIT’s designated representative, NOAA/ESRL/GSD, in association with the
project covered by this Implemeniing Arrangement. AIT shall transfer to NOAA/ESRL/GSD all
payments made by TECRO to AIT for costs incurred by NOAA/ESRL/GSD in association with
this Implementing Arrangement.

The iotal cost for activities described in this Implementing Arrangement is mutually agreed to be
U.S. $850,000. TECRO agrees to transfer fifty percent of the funds to AIT in advance, with the
remaining fifty pereent to be transferred upon completion of the year's activities, to the exient
that funds for this purpose have been provided by TECRO.

The performance by AIT’s designated representative of activities under this Implementing
Arrangement is subjec! to the availability of funds.

Article VII - Intellectual Propertv Considerations

No intellectual property considerations are expected to arise in conjunction with activities
described in this Implementing Arrangement. Existing system designs and computer software of
the NOAA/ESRL/GSD Forecast Sysiem are in the public domain. Reports, specifications, and
computer sofiware prepared under this Implementing Arrangement also will be in the public
domain once NOAA and CWB have approved them in final form.

Article V1] - Effective Daie. Amendment. and Termination

This Implementing Arrangement is effective on the date of the last signature hereto and will
terminate on March 30, 2009. This Impiementing Arrangement may be amended by mutual
written consent of the parties, and may be terminated by either party by providing 60 days
written notice to the other party. The estimated completion date for the activities described in
this Implementing Arrangement is June 30, 2008.

FOR THE AMERICAN INSTITUTE FOR THE TAIPEI ECONOMIC AND
IN TAIWAN CULTURAL REPRESENTATIVE
OFFICE IN THE UNITED STATES

B T S~ 7«)24/%%9 |

Barbara Schrage VY
Managing Director
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Statement of Work
For Implementing Arrangement #19

Develonment of a High-Resolution Quantitative Precipitation
Estimation and Quantitative Precipitation Forecast (HR(Q2) Svsiem

Behveen the American Institute in Taiwan
and the
Taipei Economic and Cultural Representative Office in the United States

1.0 - Background and Obiectives

This Statement of Work addresses tasks that will be underiaken by the joint 1eam of the
Global Sysiems Division (GSD) of the Earth System Research Laboratory, (ESRL), the
designated representative of the American Instituie in Taiwan (AIT) and personne! of the
Central Weather Bureau (CWB), the designated representative of the Taipei Economic and
Cultural Representative Office in the United States (TECROQ) in accordance with the terms
of Implementing Arrangement £19 of the Agreemen: betweesn the American Institute in
Taiwan and the Taipei Economic and Cultural Representative OfTice in the Unitec States
for Technical Cooperation in Meteorology and Forecast Systems Deveiopment, which
provides for technical cooperation between AlT's designated representative, the U.S.
National Oceanic and Atmospheric Adminisiration’s Glabal Systems Division
(NOAA/ESRL/GSD), and TECRO's designated representative, the Taiwan Central
Weather Bureau (CWB). The two designated representatives cooperate on the
development of meizorology anc forecast systems.

The WFO-Advanced sysiem currently under developmen: at NOAA’s GSD of the ESRL
in Boulder, Coiorado, has been depioyed as an essentiai part of the AWIPS (Advanced
Weather Interactive Processing Sysiem) for the U.S. National Weather Service (NWS),
The WFO-Advanced system development has been 2 very important cooperative activiry
berween NOAA/ESRL/GSD and CWB,

The WFO-Advancec system is @ reaiization of the generic FX-Advanced (GSD X-
window Advanced) systém. Figure 1 illustrates the WFO-Advanced components:

« Nationa! and iocal dara feeds

e G3D’s Local Analysis and Prediction System (LAPS)

 Quantitative Precipitation Estimatior: and Segregation Using Mulipie Sensors

(QPE-SUMS)

e  Geographical Information Sysiem (GIS) datz

o The interactive display svstem (D2D)

» The AWIPS Forezas: Preparation System {AFPS)

o 3-D visuazlization

e Hydrologica: applications deveioped at the NWS Office of Hydrology

« A companent that contains General X applications



o Local Data Acquisition and Dissemination System (LDAD)

Two tasks are included in the Staiement of Work: (1) the developmeni of 2 High-
resolution Quantitative Precipitation Estimation and Quantitative Precipitation Forecast
(HRQ?2) System, (2} continuing integration on carlier coaperative projects, such 25 data
support and forecas: workstation upgrade.
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Figure | WFQ-Advanzad

The tasks wili be undertaken by the NOAA/ESRL/GSD-CWB loint Team as the
designated representatives of AIT and TECRO working at the NOAA/ESRL/GSD facility
in Boulder. Colorado. and by CWB staff at the CWB fazility in Taipel. Taiwan. as
appropriate. This Statement of Work addresses only tasks that will be undertaken by the
NOAA/ESRL/GSD-CWB Joint Team under the terms of Impiementing Ar.anﬂcman #19.
It describes the performance period, deliverables, and resource requirements.

2.0 - Task Descriptions

In terms of the overall program schedule, the following two tasks have besn identified as

being critical during the January § to December 31, 2007, time period. These are listed

below, aiong with the estimated proportion of resources that is to be allocated to cach
task.

» Task #] - High-Resolution Quantitative Precipitation Estimatior. and Quantitative
Precipitation Forecasi (HRQ2) System
» Task #2 - Conlinuing interaction on carlier cooperation projects

N

These two tasizs are deseribed in more datail heiow.
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ask #] - Hish-Resolution Quantitative Precipitation Estimation and

Quantitative Precipitation Forecast (HRQ2) Svstem

T

During Implementing Arrangement #18, NOAA/ESRL/GSD and CWRB continued
to focus on the Quantitative Precipitation Forecast (QPF) for water accumulation
and debris flow based on a new advanced 3D variational (3DVAR) daia
assimilation scheme as NOAA/ESRL/GSD s part of HRQ2 task. This new task
will support the operational needs from threats from fzsh flood, debris fiow and
landslide. Motivated by CWB's request to establish & 3-D variational approach for
the modei initialization, AIT's and TECRO's desiznated representatives,
NOAAESRL/GSD and CWB respectively, seiected to implement the GS)
(Gridpoint Swistical Interpolation) analysis system which is used operationaily
by NOAA/NCEP (National Centers for Environmental Prediction). The GSI
package is cusiomized for CWB for the input data format in order 1o ingest
CWB’s own data. The initial CWB GSI package was tesied and cevaluated near
the end of June 2006 with radar data and canventional observation date. GSI is set
up for inges: of both radar radial veiocities and saizlite radiance data. For work in
2007, an effort will be required to assess the availability of sateilite radiance data
from geosynchronous or polar orbiting satellites and to write the software o
ziiver this 1o GSI. Satellite radiance data will enhance the analysis in the oceanic
areas surrounding Taiwan. Before GSI can be utilized for short term precipitation
forecasting, z diabatic scheme similar 1o that already in LAPS mus: be added to
the GSI capability. During impiementing Amrangement #19, NOAA/ESRL/GSD
and CWB vill continue to include additional new observation data availabie for
LAPS GSI.

GS! ias the capability of ingesting mode! error statistics (variances) for
optimizing its anulysis. For this time phase. the ensemble error statistics are made
up of sequential runs of the background model {either NFS15 or WRF). Error
will be recovered Irom an independent analysis and s:atistics gencrated. These
statistics will be updated within GSI to aptimize the analysis at any time.

The new focus is to adopt 2 muliiscale 3DV AR anaivsis scheme called STMAS
(Space and Time Mesoscale Analysis System) as part of LAPS 111 for surface
observations and other remote sensing data such as radar data. STMAS will be
extended 10 3DVAR and eventually « 4DVAR approach. In its 3DV AR version.
STMAS will provide muliiscaie anaivsis using an inhomogeneous observation
distributior.. Like GSI. STMAS can make use of upcating error stazistics and can

¢ coniigured with a diabatic capabiliiy. These two Jarge efforts (GS! and
STMAS) may need to be prioritized by CWB management.

STMAS uses 2 sequence of variational minimization in both the spacy and time
domains to obtain multi-scale grid anaivsis, which cannot be done through: a
singic 3DVAR analysis. At NOAA/ESRL/GSD, STMAS is currentiy running
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svery |5 minutes in real time using dense surface observaiion data. The STMAS
analvsis provides a good verification tool for high resolution model forecasts,

During Implementing Arrangement #19, AIT s and TECRO's designated
representatives NOA A/ESRL/GSD and CWB respectively, will extend STMAS
development from using only surface data to include remote sensing data from
CWB’s advanced radar network, and maybe satellite data. The goal is to develap
STMAS as an advanced operationa! nonlinear analyvsis too! at CWB in Taiwan to
improve local analysis and more importantly provide 2 prediction system during
severe weatiier. An advantage of STMAS ts that it his been developed at
NOAA/ESRL/GSD and is not subject 1o unexpecied changes or upgrades as
wouid be GSl.

OAA/ESRL/GSD has developed and accessed technigues 1o measure
.nmosphcnc Integrated Precipitable Water (IPW) values using ground-based
Global Positioning System (GPS) receivers since 1992, The NOAA GPS-IPW
network cumently consists ol 405 sites. There are three types of sites in thn
network; NOAA Wind Profilers Sites (NPN), Other NOA A Sites (ONS), an
Other Agency Sites (OAS). The networlk is controlled by 2 software proccssmg
system develaped by NOAA/ESRL/GSD. The current ground-bused GPS-Met
observing seftware system consists of date acquisition. geodetic modeling, IPW
processing and data evaluation, display and disseminatiorn.

During Implementing Arrangement #19, AIT's and TECRO's designated
representatives NOAA/ESRL/GSD and CWB respectively, will ingast GPS
observauon data from the CWB GPS-Met network and process these data using
the curreni NOAA GPS-Met Observing Svstem. NOAA/ESRL/GSD then will
transfer [PW values back to CWB for evaluation.

The following summarizes the schedule and resources required for the
NOAA/ESRL/GSD part of Task #1:

Resources Reguired: 33.3 % NOAA/ESRL/GSD/CWB

Deiiverables and Schedule:
. STMAS/GST 3DV AR data assimiiation sofiware 11730/07
{on-line version)

a. conventional data ingest development 8731707
b. STMAS 3D variational analysis is

extended using conventional data 11730707
¢. lmprove radar daia and adding polar

orpiting satelijte data into GSJ 3D L1/30/07

veriational analvsis

2. Estabijshment of ensemble based error statistics 1173007
generatar for input into GSI or STMAS

5. GS1 sofuware update 11530/07

4. IPW vajuer using CWB GPS-Met network 11430407
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AlT's designated representative NOAA/ESRL/GSD undersiand that ihe National
Severe Storms Laboratory (NSSL) will continue research towards the refinement,
developmeni, and maintenance of 2pplications required for the Central Weather
Burcau (CWB), Water Resources Agency (WRA) and the Soil and Water
Conservation Bureau (SWCB) opcraliuns The NSSL research is directed
towards improving the moaitoring and prediction of flash floods and severe storm
identification and shori-term for%astmg_, for the Taiwan environment. The NSSL
research and developmen: for [A#19 will focus the implementation of advanced
QPE and VSQPF techniques as per: 1) implementation of a new HRQ2
injrastructure and code set, 2) the impiemnmm‘ion of an advanced radar quality
contro] specifically wned for the Taiwan environment: 3) 300 meter resolution
product generation; 4) assessment in using dual poiarization radar jor radar
intercomparison and calibration; 5) verification and assessment of appiication
performance.

The following summarizes the schedule and resources required for the WSSL on
behalf of AIT s designated representative NOAA/ESRL/GSD part of Task £1:

Resources Reauired: 35.3 % NSSL/CWB

Deiiverabies and Schedule:

l.
2. Provide to CWB new HRQ2 exzcutables configured for G/30/07

AR

4.

U\

Define HRQ2 system components and data ingest modules  3/31/07

500 meter resolution

. Develop quality control neural network encompassing 9/30/07
Taiwan QC training sets
Implement radar calibration analvsis tool using duaj 11730707
polarization radar
. Quarterlv progress repori & annual review 3731107, 6:30/07

9:30/07. 11/30/07

Task #2 - Continning Interaction on Earlier Coonerative Proiects

Several carlier cooperative tasks have been compieted. Technology has been
wansferred successfully and is beginning to be used operationaliyv ai CWB,
NOAA/ESRL/GSD’s development aciivities in these areas continue. and further
NOAA/ESRL/GSD-CWE interaction is importan: w keep CWB s1aff up-te-date
on current developments. This wask wil! allow cont inuing interaction a: an
appropriate levei, including new software reieuses of the forecast information
system; inciuding the AWIPS/DID (0B7), radar display using D2D te repiace
POP. dual head dlSDl"\ support, advanced ALPS training by NOAA/ESRL/GSD.
AFPS 2x: formatter technical support. and iniernei-based forezast workstation
(FX-C) with advanced drawing capubiiity with iouch screer suppori, NOAA dat
support, visitors training, exchangs of visits, copving papers and reports. and
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e-matl interaction,

The following summarizes the schedule and resources required for Task #2:

RrResources Reqguired: 26.4 9,

Daliverables;

1. Dual-head display supporn 331407

2. Relevant documents, reports and electronic information (as needed)
3. AWIPS uparade software (OB7) and support 11/30107
4. Advanced ALPS workstation training 1i£30/07
5. AFPS iext formatler evaluation support 11730107
6. FX-C soitware with enhanced drawing capability (touch 11/30/07

screen application)
7. NOAAPORT data feed support 11/30/07
8. Visitars suppori inciuding necassary training and travel 11730107

3.0 - Schedule

Tasks Functions

1. Provide initial STMAS 3DV AR system (from NOAA/ESRL/GSD)

. Provide improved HRQ2 QC system (500m resolution), QC neural
network and radar calibration too! {from NSSL)

Provide technical suppori and software upgrade of AWIPS, ALPS, AFPS
tex: formatter evaluation, FX-C, NOAAPORT data transmission

relevant document and technical support on WINS I with A WIPS
functions (from NOAA/ESRL/GSD)

3

Schedule by Month

TASKS o220 3 ¥ o3 ¢ 1 B 8

Task 1 (GSDH

STMASSDVAR data X X x X P’ Y X ¥ X

Assimilation (on-line version)

Add radaer datz and polar X A X x X b X X X
orbiting sateliite cat inio
STMAS

Pravide ensemble based error X x X » X by X X N
statsiies

GS1 software upgrade % X A b X X b3 X x
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[PW computed from CWB X
GPS-Met network

Tausk | (NSSLY

Define HRQ2 components X
HRQ?2 (500m) software N
Develop QC neural network N

b4

Implement radar calibration tool

Verification and agsessmemt ol x
application performance

Task 2 {hneraction on carlier

proiects)

Provide reievant documents X
and information

AWIPS upgrade softwure. b3

AWIPS radar display
teshnical support,

AWIPS dual-head hardware
support

ALPS training

FX-C software with eahanced
capabilities using touch screen  x
NOAAPQORT data support

AFPS iext formeztter X
evaluaticn suppart

Suppor: CWB visitors

H

e

E -

b4

X X X X
S

X X B X
X X X X

ke X b X

N X X X
N X N x
X X X X
N X X X
N X X X

X X X >

X N
X X
X hY
X b
b bN
X x
3 X
b ¥
X 2
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4.0 - Budget

The following are the estimated costs for Implementing Arrangement #19
Tasks Personnel | Travel/Training | Total
- Task #] (GSD) $ 282,000 $ 15.000 S 300.000
: Task #] (NSSL) $285.000 $ 15.000 $ 300.000
« Task £2 (GSD) $ 230,000 $ 20,000 $ 250.000
{ Total $ 800.000 $ 50,000 S 850.000

As stated in Implementing Arrangement #19, the funds available from TECRO 1o support

the tasks. traveling and meeting expenses described in this Statement of Work, wili be 2

total o USE 850.000. TECRO agrees that UST 500,000 will be provided by its

designated representative CWB, USS 250,000 by the Water Resources Ageney (WRA)
on behalf of CWB and US$ 100,000 by the Soil and Water Conscrvation Bureac

(SWCB) or. behalf of CWB. All budge: figures are estimaied. Actuzl amounts will be

accrued for purposes of fulfilling the financial arrangements deseribed in the

>



Impiementing Arrangement, ir. accordance with the terms of the Agreement.

All programs within the Global Systems Divisior: (GSD} use the same budget procedures,
whether they are base-funded programs or externally-funded programs. Beginning in
FYOI, a factiity charge has been applied o all programs 10 cover management and
administrative costs as well as the use of the NOAAESRL/GSD facility and all
associat=d squipment and data.

NOAA/ESRL/GSD staif time is charged at the empioyec’s salary plus the normal NOAA
benefit, leave, and overhead charges. NOAA/ESRL/GSD professiona! siaff people are
primarily in the civil service grade scaies of GS-11 10 GS-i4. Contract staff ix i
equivalent categories.

3.0 - CWB Joint Team Assicnments at NOAA/ESRL/GSD

Several tasks encourage CWB staff in residence at NOAAZSRL/GSD. The primary
effort of CWB staff at NOAA/ESRL/GSD during the implementing Arrangement (¢
period will be directed toward developing the HRQ2 task. 1t is importan: that CWB sia
be availadle o wori at NOAA/ZSRL/GSD facilities during the period. Spacific
assignments wili b¢ made to most efficiently use the available personnel resources.
Assignments for the CWI staff members would be as follows:

e Development of.a high-rasolution QPE and QPF system for the Taiwan area (at

=

NOAA/ESRL/GSD) anc setup of AFPS text formatter environment.
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