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28 October 2020

The Embassy of the United Arab Emirates (UAE) in Hanoi presents its
compliment to the Ministry of Natural Resources and Environment of the Socialist
Republic of Vietnam and has the honor to enclose here with the profile about the award
of the 4% Cycle Solicitation UAE Research Program for Rain Enhancement Science on
24 January 2021 under the supervision of UAE National Center of Meteorology (NCM),
which aims at scientists, researchers in research and academic bodies.

The Ministry is kindly requested to send the announcement to relevant agencies
to encourage them for participation in the program (with submission timeline and
related information mentioned in the attachment).

The Ministry is also kindly requested to send to the Embassy the list of such
agencies and their contact details by 05 November 2020.

The Embassy of the United Arab Emirates (UAE) in Hanoi avails itself of this
opportunity to renew to the Ministry of Natural Resources and Environment of the
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To. Ministry of Natural Resources and Environment
CC. Middle East & Africa Department-MOFA
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TROPUCTION

Program Description
Program Objectives

IROGRAM SCOPE INCLUDING 2021 AREAS OF EMPHASIS
Research Areas

Research Areas of Emphasis for the 2021 Campetstrpn
Characteristics of a Winning Proposal

TIAELINE FOR THE PROGRAM FOURTH CYCLE 2021

AWARD INFORMATION

. DCOTHER INFORMATION

LIGIBILITY IMFORMATION & .
H [

PREPARATION AND §UBMISSTON INSTRUCTIONS.

Letters of Intent: Strongly encouraged but not required .
Pre-proposal; Required ..,

Full Praposal: By invitation only.. tihasearinr

e full proposal package includes

e full proposal will contain the following elemenits:

\Table of Contents (TOC):...

Research Program, Appmach and Methods: (Mmlmum 8-pages)

Capacity Building (Minimum, 1-page)
Knowledge Transfer (Minimum, 1-page}

Managemant Plan (Minimum, 2-pages)

Titeline (1 page).

VILPHOPOSAL PROCESSING AND REVIEW PROCEDURES

A. Merit Reviéw Principles and Criteria

B. Criteiia for Pre: -groposals

C. Criteria for Full Proposals :

D. Review ér’\d-Sele‘clfdn Process

VIEAWARD ADM!NISTRATIDN INFORMATION
A, Nbuf‘n:aﬁun of the Award

B. Award Cnndnions S
C. Reporting:and Evaluaﬁon Requirements

o5



Not reqmred but hrgh!y encouraged .
Pieaae :ubmmbj FFbruary 16, 2021

Pre Pmposal
Reqmred R .
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JUAE Research Program for Reln Enhancement Sclence tequests innovative research and techriology
aosals that advance the field of Raln Enhencement Science, particulatly In arld ceglons, To date, the
gtart has funded nine awards, which have advancei the selence and techiology that underpin cloud- '
ding operatipns in the UAE and have contributed to the globat knowledge hase on raln enhafcement
w.uae.no). .

soverall purpose of the UAE Research Program for Raln Enhancemént Sclance (UAEREP) Is {o.promdte
damental sclentific understanding of fatn enhancement a5 well &s stimtlate the development and
Joyment of rain enhancement technalogles. The program goals dre:

\dvonce the science of rain enhoncement ond the development and Implémientation of raln enhancement

hnologies. :

| UAE sees the program as an opporiunity ta bring International recagnition to research and d_evelopmem'."
roin enhalrcement and Its potential to spur additional Investments In tesearch funding and paitnerships.

nerease roinfalt for water secusity In the UAE and other arid reglons. I

+ UAE looks for improved velfication of ciovd seeding operdtions and reliabla moasurements of the
retiveness.of cloud seeding, and seeks to firmly establish cloud seeding as a reliabla tool for:f{_eshwal,er
jmentation, Additionally, new technologies and methodologles are belng pursued, other than claud
1ding, which are aimed at sUmulating rainfa'll.'ln arid regions. Y
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o achigve these goals; five objéctives are identified: . o
! : . )

1. Enhance the lévil of resesrch srid Innovation in the field, . S
Incresse the level of research activitles and finding globaily, Including atracting new rasearchers, ’
techisaloglsts and entiepreneurs to the field; leverage pragiam funding through matchlag and fn-kind’

Investrhents from participating entlties.
%

2. Advance sclentific understanding of raln enhancement.

Ohtaln new scientific understanding of cloud phiyslcs and dynamies, cloud-cloud Interactions, cloud

systerns, precipitation production, and other ralevant physlcal processes. Additionally, tonsolidale current

knowladge and uniderstending through archtving and shatinig of experimental data, sponsoring sympoesia,
. and cootdinating community-wide carnpalgns.

. i

3.-Advance the technologlcal ani methodolegical state-ofthe art in rain enhancement practice and
f_.loperatlcn. ' : . ‘
!_J'Ma'lge high-quatity experimental data, both cument and hittorical, avatlabile to researchers, and spur the
“dnalysis snd re-analysis of tie data with multiplé; state-gf-the-art technlques. Add to the technolegy base for
+ cloud seeding with testing of materials and delldery mgtjxods. Darnonsirate improved cloud and stmospherle
" modeling capabilities. | ST
" 4. Enhanca and further develop capacity tn the fiéld of raln énhancement both locally and globally.
. Devaiop focat anid regicnal ‘cé‘pac}tigs for meteorology, watet-and envilorimental research and development

{R&D) and sddiichat workfofee capﬁ'city‘foriscienuﬁc and technical fields In general. Spur global research

'} callaboritiaris in the fégion ond the depldyment of lnf'rastmclur[e for meteoralogy, water artd environimiental

2
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* 5. Encourage igrdisclpiinary approaches that examine ilnkages and inferrelationships amang the prograr's
' teseateh fatus oroas, : '

Foeus on the grand challenge of raln enhancement within arid regtons, allowlng this intemnational competition
16 play & leading {ole in maintaining and enharicing engagement and capacity in this field, while festering
new research fronts that have pdlenila"l 1o significantly advance applled/indusirial practice

v ; '
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£ Ragearch Program for Rifi Entancement Sclence

.

s Tallowing Iisfprovfdesmé general tesenrch areas that ara refevant io the Program;
1damental Undetstanding of Rath Enhancement

Cloud microphysics

Cleud dynamtcs and thermedynamics

3-dimgns|onal characterization of clouds

The physicel chain of events leading to cloud formation and rainfait

Aerosol {eloud condensation Ruclel and jce nuclel)/eloud interactions and characterization of background
aerosols ' ’

Characterization of cloud seeding matetials and delivery,

Impact af cloud seeding methods oh cloud chemlstry, pijyslcs and dynamlcs

Nowecasting and forecasting of weother to support tloud seeding sperations

T

H ]

Data and analysts (compretiensive data bases, hilstorical and new data, ané!ys(s and re-analysls of
praviays experiments té‘gain substantial new insighls)

Multlscate madeling of relevant aimospheric processes, including cloud microphyslcs and dynamics

wleling and Data Analysis - . :
i :

servations, Technologies, Instrumentation . {
. : - .
Praduction and characterization of cloud seeding materials
Cloud seeding methodology assessments . | .
New technotogles and apptoaches, other than cloud seeding, to stimulate rain ephancement
Remuote sensing and in-situ observation andiechnologies applied torain enhancement

Field experiments and campaigns .
i
H
T

i8R ph Araps i,np‘i!i;..‘ls 1 rrii 2021

The UAERER Initlated niie feséarch projects betwean 2015 #nd 2017, ¥achi fscusad 6n one or more of
te program's research areas of Interest stated in Section ILA. THis new toand of research awards will
therefore huitd an and éxterd itk results of these prajects while also levecaging new technology advances e
that can be appiled to the field of rain entiancement, Stimmarles of the nine awarded projects are provided  *
on ffie UAEREP website {llaks provided here for 2015, 2015 ahd 2017 awardees). In addition, the report

summariz(ng the autpot bf thé 4th Internatioiial fiiin Enhancenient Forurn (Insert web fink) ts provided in

. whieh new areas of emphiasis ore recommended.

Thie follow!ng 1upic:'am thmafoén of particutar Interest in this finding round:

Advances In Wisather Modéling a;ul Foreczsting

> -Useof Af’tmciafl {ntelligence technigues (e.q. unsupervised mechine leaming) to objectively determine

Yarlables 1rnp6rtan1 10 cloud seedabliity, possibly paving the way for enhanced forecasting.

« Useof Artificial Intelligence tehniques, including but not limited to machine leaming combined with

physics-based models to link the in-sitv clotd and weather obsarvatlons with stimulation of rainfall
through cloud seeding of othér techniques; ' !
- Use of Ensemble Madelliig (Mult-model/Muli-physics)to Jetermine optimal cloud seeding timing and

"'y Jocation, : . .

PO

. [ i s
Evalustian of Haln Enhancernent Efflcacy
- ! : o .
+* Evaluation of warrn and cold phase eloud physical procésses and theif Interactions thet lead to rainfall.
The utllizatlon of loud charber and/of sier niovel technologles fs desirable;
+ Use of randomized Inputs I statistical methods for evaluaiion of cloud seeding. These methods can be
applied to dota from field experiments, fab experiments and models;
¥ Innovations in Reln Enhancement Systems
- Integration of new measurement and numetica! tools ta galn @ Slear, scientfic understanding of the fult
" chain of evgnts of all the processes Invalved in rainfall and talnfall stirulation; ’

- AR Tésting and leveraging models of several fain enhancement strategles and technologies to gain further

fundamental Understanding fiom the observations and experiments;
+ Creatlon of tastbéds comprising & mix of field canipalyn Bata with in-situ upper air and ground
measurements. ; :
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UAE Réseach Progi

R PERII ]
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phasis shiotld be giveri t6 the dévelopment of Kigheimpact. g téam projécts ivolving aéademis,
ustry and government caliaborators, T.e. multhristititional, fulti-national tallaticritions, 4t linkages
ween universitles/colleges, natlonal laboratortes, private sector tesearch laborstotles, andfor state snd
af gaverniment organizations, ds appropriate to the project.

ditlonally, proposals should aim to achleve an advanced level of technology readlness by the completioh
fie research program. Laboratory pratotype validation Is the minidium expectation and the most
npetltive propasals will Include technology validation In a retevant demonstration or production
dronment. Field testing of a developed technatogy and/or Integration of dévelopad goftware fools with
ather research and {orecasting systems (s desired. ’ .

zcessful proposals In this competition wili have the followlty characteristics:

Aclear description of how the proposed research will build an or enihance previous vork In tie raln ephancement
field, partictlarty research previously suppotted by ihe UAEREP; )
Specific cutcomes as & goal -nol necessarfly solutfons to all problems, but activitles that could play a rofe In
operational rain enhancement operations; .

A clear hypathests on which the work plan fs baged;

Ascope and scale to fully Justify proposed lunding request;

Sulficlent axpertise and experlence of the project team o effectively camyout 3 multkinstitutional, complex profect;

Adesmonstzated instiutional commitinent by the lead organization and any partnedng Iistitutionis.

! Additionally, afl stiecessful praposals wil inclisde ihe following citcal élements: - '
Amanagement plan that integrates research, capacity bullding/education, and kowledge transfer seihdtes, with
inclusion of all partners and affilialeg as epprapriate;

A plan for knowdedge trarisfer through sigoificant intellectial exchange amang varous types of Institutions and

organizations; '

Aplan for social and enviignmental stewardship through community cutresch and envirbnimental fmpact

assessment and mitlgation, as 2ppropriate tothe projecy; and ‘

4 plan for profect ovarsight end guldance. . ; .
yposers should carefully review pmlecns#unded ty the first three zycles of the program (inks are previded for 2015,
16 a0d 2017 awarded projects), in eddition o e repoit summarizing the output of the Ath International Ralo
hancement Forum, Redundanty and duplication of fuhded awords should be avolded unless proposals can cleady
4 specifically demoristrate how they wifl buld upon ad enhance results a!ready' achleved.

Indited juil praposals notifieds |
Due by May 271h,

L) b3
Invited lul.[,p pasals: . ° T
bue by futnight (G8T) August 261,202}

. e ‘Award nplfﬁga on:
’ 28 aphoary 2022

FEr e

by Midnight Gt -

m for Ralfi Enhancement Sclence
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! o UAL Research Progrem for Rath Enhancement Sclence

s program will soppart up 19 two awards, it Is afiticipated that the awards wifi be valued up to 1.5
lion each and dispersed over a three-yéar petiod. All swards will ba selected by a dgarsus, two-dtage !
1it teview process, and awnrdees wiil ba anriotmeed In January 2022,

» awards are Jikely to be for projects that are technically and/ot managetlafly complex. Therefore,

ds will be swarded through a cooperative agresment, which glves the Program Sécretarlat significant
wsight engagement with the awardees. The Pihas control and directs the project, with the assistance of

1 Ca-Pls. The P1 and the PI's Institutionsfeiganizations have fiscal responsibility for the eward and primary
nagement responsibility for the canduct of the proposed activities. The cooperative afjreements, however,
i state the nature and extent of expected Program Secretarlat involvement, such a5 recelpt of pérlodle !
orts and conhduet of regular evaluations. A detelled ugreement ensures that the responsibliliites of sach
ty are fully tnderstoud,

spert for each year of the Cooperative Agreement for the award will be cantingent upon satls!nctcr.y
comes as documented fn progress repotts subritted annually for review by NCM. In additidn, site visit{s)
| be held to evaluate the progress and {uture plans, with an emphasls an the guility of the rasearch and
yected abliity to meet the project goals and’ob]er.:tlves.

. o
telfic Award Conditions are elaborated furthér in section VIl AWARD ADMINISTRATION INFORMATION. |
; .

fl . - . .
-

§
H
H

=

Wha May Submit Prdﬁrpsalls:. ) ;

Domestic (UAE) or foreign, publie or private, non-profit or tor-profit organizations are eligible to recelve
this cooperative agreement award. All eligible entities must clearly dembnstrate that they have accessto ¢
facllinag and infrastructure necessaty to carmy out the proposed profedt and agree to the figcal arrangements
that tha Program Secretariat requires 1o clearly prove the ubliity to responsibly manage the funds,

Who Msy Serve as Principal Iivestigater (P():

Tha Pl 'niust have subgtantiat research and fanagemeant experience in the associated field of science and/or
englneering to lead the Project. Co-Pls indy share I the responsibility of the sclentlfic or technical direction
of the project. The first name listéd an the application will serve as the primary liaison to the Pragram
Sscretariat and hive respansibliity for the project management and the sutimission af repoerts.

Linkit &1 Number of Pre-Proposals per Oraantzation:
- i

There are no restrictions to the number of pre-gru;;osais that can be suhmitted to this compeiition, However,
it should be noted that any one organization may anly receive one award per competition cycle.
T . 1

Limit an Mumber of Pre-Proposels per Pler Co-PL

There arano restrictions to the number of pre-proposals that can be submlited by a Pror Co-Pl, but it should
be noted thet a Pl or Co-PI may only tecetve one award per competitive cycle.

4

» Additional Eligibtity Info: o
- !
3 H ! * . .
_ ' Proposals subniitted to the prograrn, must not have been previously submitted to other agencles and ejther
awarded or currenlly under review. '
i » " ]

Based on the ment review of thé pre-propasals, a select number of Pls will be invited to submit full
proposals. Onlyinvited full proposals will be eligitle for the award.

- . i
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f Rasearch Programi for Raln Enhancemeit Sclence

UAE Reseérch Program for Raln Enhiancement Sclence

Meations witf be evalunted In a multl-phase merlt review process. A pri:!‘ipr;:posal Wil be required, and .-
se pr_e-pfcpasals judged most promising by a réylaw panel and the Progratn Seeretarlat will be Invited to
ot full proposals: ‘

uragud bl ot requlred. «

wmilsélon of a Letter of Intent (L01) from tha Pl/Lead Institution is encouraged and atlows thé Prograrn
retariat 1o examine the proposal Ideas with respect to eligibllity requitements, potentially to Identlfy
rectibls Issues, and to categorize the proposed tesearch in preparation for the pre-propesal review

cess, LOIs are an impartant port of the picess because they support recrulifment of the most
wiedgeabls reviewers for‘ the pre-proposal screening, Improving the chiricés of appropriate and relevant
iaw for those that submit LOTs, The LOI should not bé more than 500 words and should include a brief
icription of the scope of work, the approach, and the potentlal tist of-participants.

weipt by Febriary 16, 2021. . ;

1 Latter of Intent should be filled-out onfine at wivw.uaerep.se,

~proposals ang all referenced documents must be submittad throtigh www.uaetep.ae no laterthan
inlght, March 17, 2021(GMT). The submission process requires the completibn of on-onfine ror,ri;sfr'or
pre-proposal cover page (basit sdministrative information) and fist of projéct persennel, and uploads
he web portal of the pre-proposal body and supplememarylducumehis In pdf format, A Confilet of*
srest {CO1) form is als0 required. The ternplate Is downloadable from {he.web porial, and this form must
o be uploaded to the portal, Once required forms have been submitted, proposers will recelve an e-mall
. ification that their application was recelved. | ;

l .

" falled preparation instructions are given belmw. Pre-proposals that are not co’mp“aqi with the guiddlinés
4 be returned without 1eview. Pre-proposals must contain the items listed below and adhere strictly to the
seffied page imitations. No additionaf information may be provided as an appendix or by finks to website
jes. Flgures and tables must be included within the epplicable page limit. Pre-proposals should contaln
averview of the proposed research and approach, with sufficlent detall to allow assessment of the major
as and approaches to be used. Anticipated partners and participarits ghould be Identified bt will not be |
ding. However, neither the Pl nor the sponsoring institutlon may be changed after the submission of the
wproposal.

The pr_e:propos,gl}hul} coritply with the followng specifications:

+ ‘Writtéh In English

= Paper size when printed: IS0 A4

« Marglns: 2:5 cm (fop, bbttom and sides)

+ Spacing: single spaced

+  Fofit: no smaller o more condensed than Timies New Roman (acceptable fonts Include Arlal, Hetvetica,
-Pslating, Linotype gr Georgla), 12 point for text and 10 point for figures and tables

. The pre:propasal wiil contain the following efements:

{1) Gover Page (td be filled out onine via the web portal). Conslsts of project tHle, Pl and Co-PI (if any)
Information and sponsoting Information, sad list of senlor personnel and thelt Institutional affifiations

() A pdf file contalning the followirig sections to be uploaded via the web portal,
Profect Summary and Description (1-page minimum, 4-page maximum):

The Project Summary and Descristion should articulate a yvision that clearty outlines the research being
addressed or breakthroughs being sought. It should pravide sufficient Information on the resgarch
(hypotheses, concepls; triethods, approaches, dats meastrements and analyses) and anticipated oumtcomes.
The propésed appma;:hes mmitist ba innovathve, and it thust be dlear how the proposed project will transform
or sigrilficantly impact the research srea and its broader implications for artd reglans, such as the UAE.
H shiould fdentify the oled and tesponsibifities of ihe 1 and/er othet seitlor feadership, If relevant, along

with their msFmive Institutions and Instituttonal roles, ’fhg project summary and description should
hé Informative 16 those working It the same or refated field{s}, and understandable to a sclentifically or

, technically l‘rteraké'reader. Links to URLS ar other supplerantary infotmiation may not be used.

INote: For the pre-proposals, descriptions of focilitles, equipmint and other resources are not required. 1f this
information Is an essential componet of the research belng proposed, it should be indicated briefly within

", the Project Summary and Descilption; - §

W7

7

Fr g e AT

e



‘srences cited (no minimum, 2-page reaximum) ,
. # reference must include the full citation, Applicants must be especially eateful to follow accepted
olarty practices in providing citatlons for source materials retied upon when preparing any section of the
airert, This section must include hitllographic ciations only and Is not be used to pravide parenthetical
\rmation ottside of the project desciiption. It s important o be succinct and select only those references
linent to the proposed research, Reference numbers should slso be shown In the text of the project
sctiption. Use of published warks shotld conform with intemational copyright treaties and best scholarly
tlices. :
3 of PJ, Co-Pl(s) and senlor personnel {maximum i-page for each Indivtdual) '
the P), Co-Pi(s) and each renlor personne! listed on the project’s cover page, one-page should be
vided that Includes fulf riame and title, Institutional affillation, brief summary of expertise and relevant
erience, and several sentances elucidating role In the project and how background Is relevent to tha
npetitton, along with ather Informatior: (e.g. publications, patents, etc.) deemed relevant.

Supplerentary Documents Requlted:

Mliet of Interest Form (Use Excel template provided via the web portal).

1Pl s requited to subimit @ spreadsheet Iisting confilzts of interest for all persons listed on theé Cover

7&. The ternplate, which has supplementary instructions, must he downfoaded from the web portal and
iructions for use of the iemplate must be strictly followed. The completed form should then be uploaded
ha weh portal. )

1e: Should the Pl not have access ta Microsoft Excel, other spreadsheet conventions will be acceptable.

v use of alternate forrmats should be negotinted direatly with the Program Secretariat via tha comtacts

ed at the web portal,

fitionial Information {In a single pdf document) y . . .

) . N

i

« Uist of suggested revlewers ar feviewers not to Include (with & brief explanation or justification for why
the reviewer should be exciuded}) . :

= Up to three keywords/phrases that pertain to your.research toplcs, isted In order of priority

~ |dentification of proprietary or privileged information (if applicable) ' '

A

! s

For full proposals; all feferedced dccuments must be submittettelectronically throtigh www.uaerep.ae no
fater than midnight August 26th, 2027 by Midaight GMT.

RN

Questions relating to submittal process mdy be directed to Program Secretarfat contacts fistedInthe -
preliminaries to this docuyncnt or o1t the Web Partal. Onca raquired forms have been submitled, proposers
will recelve an e+hall notification from the Pregram Secretariat that their application was recehved:

Fll ptoposals submitted In response to this program solicitation should be prepared and submitted
tn accordance with the guidelines befow. Full proposals will be accepted only if invited by the Program
Secretariat. When prepating a full proposal for this competition, proposers are advised ta review the Program
Description and ihe Proposal Review information found In this solictation for general guidance pertinent to
this program. Proposers ate encouraged to refer 1o the web portal frequently for updoted information and
angwers 10 frequently asked questions. In particulat, proposers should look for updates on currently funded
projects to avold rédundancy and identify gaps, polential partnerships, and Iinkages. Informatlon about
on-poing projects fundéd by the UAE Research Progrem for Raln Enhancement Science can be found on the
Program website. . .
. ; 5

The full propiasal shall compfy with the following specifications:
- Written In English . oot
~  Papér size when printed: 130 A4 .
+ Marging: 2.5 em (top, bottom and sldes)
» Spacing: single spaced.
+  Font: no smaler or more condensed than Timés New Roman (scceptable fonts include Arial, Helvetica,

Palatino, Lin_'otype or Georgia), 12 point for taxt and 10 point for figures and tables
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‘- Shi

Cover Page (énline form) . !

Executive Summary (ontine form)

The following pdf. documents to be uploaded via the Web Portal: 7
Project Descyiption - .

Facilities, Equigment and Other Resources descriplion The Plis strongfy. encaumged to ensura that this saction addresses thé cppropriate elements of the merlt
Blogrephical Sketch Including Current and Pendling Support raview criteria Identifted for full proposals.

References Cited

Supplementary Dacuments . 1, The Research Program should include 3 cnmpelﬂng visien that clearty oullines specific aims and

and the following .xls {ar x!sx Microsoft Excel) documents (or othet spreadsheet forms, as agreed 1o by . objscfivis, Describe (h detaif the research to be undertaken and specifically how It will Buitd upon and/
ihe Program Secretarfat) 1o be uploaded via the Web Portal: © . ercompliment projects already awatded by the UAERER The narrative should include the overarching
Budget pages for each year and cumulative, B goal or questlon and how it Is relevant to the Program. Within the research plan, provide background,
Confliet of Interest {CQI) spreadsheet, ! ' _ obfectives, lncludlng hypotheses 1o be tested, specific sims.

le that the proposal will be reviewed as a stand-alone document, Links to URLs of offier supplementary . 2. Theresearch appmach should include a description of the expetimenta! deslgn, methodelogles and

ymation may not be used anywhere in the text of the pro pusel to supply demonal nformation. techniques, and analyses, as well 28 pmposed assessiment and validation methodolagies. [f avalleble, provide

L ) . s ; - prefiminary data to support the feasibility of the preposed work. Howaver, In cases where prefiminary results
‘lur-'FuTl\rm'guqai il et nlo i ma miiu'vmg dlemants 0 Y, R . . KX " are not avaflable, demonstrate the pmmlse of the approach. The approach and methads to be employed
——— : i " % should be clearly articulated. Address any fiotentlal pitfalls and consider oshier mathiods and approaches.

Cover Page (to befilled out on-line via the Web Portal) : ) A . ' '

aslsts of project title, P and Co-P {If any) informatlon and-sponsoring orgonizationat Informalran, 3, The desulp’ucn should also speclfically 1nctude hov any data obtained will be validated and analyzed
posed total dudget, and list of sentor parsonnel and thelr Institutional affillations. and offer a full descnpllon of any requlred dita managemént plan, fnéluding activittes to make data

' . : . ' avaffable and widely accessible. .

Execulive Summary (Maximum of 00 wards, to be filled out on-line via the Web Portal) : .

2 Executive Summary should Include the ralfonate, misslon and vision and potential Tmpact of the '_ 4. Major partniers and thelr respectivegontributions should be Identified as appropriate. The contributlon
1posed research pragram, incfuding how [t substantially contributes to advancing the field of Raln P ) , of each paninet to the integrated refghreh goals must show that the total effort Is integrated and greater
Nancament, particularly I arld regions. it should be an overall description of the proposed actlvhy, . L . (han the sumn of the separate afforts,
aement of objectivas, methods tobe employed, and majar parthers and thelr respeclive contributlons, The . . H
nimazy should te targeled towards those workfng inthe same of related fields, but alsa understandable to ey T 5. (Any polemfal soclafar envlrnnmental lmpacls of lhE proiem should be Identified, with appropriate plans
clentific or !echnlca!fy Titerate audience. . . o addresa of mitigate lhnm ¥

Project Description (AR uploaded pdf ﬁfe that includes secllons AF below. Total maxlmum page llmlt for 5. The slgnlﬁcance of the proposed aciivity 1o lmpactrain enhancement science should be fully elabarated
t Project Description I5 20 pages,W‘thln the description tlexibility is given to the Pl 1o edjust thé Jength of - Thesummary should identify mllestones and timeline for completlon of the projecl
1 sections as appropriate (o the project. However, the descrlp!lm must contaln all the secticns spacmed ) : .

4 they must also conform to the respedrve page requirements and limits listed.). L. ) * 7. Propaseré should carefully review projects funded In the first three cycies of the program [web link].

Redundanicy and duplication of funied awards should be avolded unless proposals can clearly and
! speciﬁcally demonstrate how they will bulld upon and enhance results siready achleved. .

n
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UAE Reséarch Biogram.for Raln Erhancement Sclerica

. bﬁ;)n&ntyzfﬁnit{ing {Miabmdn, o} . ,

vida n plan on how the reseaich s Integftéd witi éiucition For tdining globally éngaged techinleal and
\catéd workforce In raln enhangement and; where relevant, related disclplinés, Include Imipact on the tegién
he purchase or deployment of research ifrastiuciure, Provide the plafl fot efigaging other partrers of -
\neors to enhonce régional capability and Involvement. Emphasls should be oi capachty bullding in the UAE

b Mhertlindgh Transtes (tinindny, T-peged 0, - 7

cuss the Impact of proposed activities on avaltablity and accessibility of refevant data obtained of
maledge created. Describe training and educational opportimities that will be,created for reseatchers or ! u:
rkees In the field, especially within the UAE. Describe mechanisms that may attact naw-small businesses )

snhance thelr capability to compete in the field. ’

) Blan Pintronm, Zpages) “

;.:g.innbgm__\
wida 7 clear description of the how you plan 1o manage this activity. Detatl shiotld Include lines of

hoarity; communication among team rmembers, how decisions will be mada and who makes themy;

w partnerships are Integrated; how unforeseen pitfails and mid-course corractions will be handled (if
:essary); how extemnal advice 13 incorporated; Incorporation of outreach to er'l_sure méaningful national and
srnational coliaborations: mechanlsms that will be used to Integrati and involve various stakeholders, '

2
. ]

‘

_mm};nn( s;xaga_{)_. oo i o oo

‘Provide an anticipated Umeline, Including planned activites, project milestanes, and deliverables for the three .-

years of {hie award. Use of a Ganttchart1o digplay mifestones and deflverables Is strongly encouraged. .

{4) Fatiftles, Equipment and Other Resources (No page Tinit)

Provide 2 detalled description of institutional and other resoutces that will be available to this project,
inclisding fiformation on the availability of suificlent infrastructure and technical expertisa 1o ensure eff ective
usage of afiy major equipment or lnstrur_ri_gntaﬂon. Inelude technical epecificaticns of new eguipment or
Instruméntation if the develnpmenls_of these are part of the proposal.

Thid ‘sect_lun Is deseriptive only, and not to'ba used as additionat spaceto describe tha project goals,
approdch, or management,

(5) Referénces Cited. (No page limit)

Each reference must include the full citatioh, Applicants must be especially careful to follow accepted
schalarty practices in providing citetlons for source tmaterials relfed upon when preparing any section of
. thq_documer'n. While there is no es!abnshed_page limitatian for tha refarences, this section must Include
biblographic sitations only and miust not be used 1o provide porenthetical information outslde of the
profect description, (t Is Important 1o be stctingt and salect anly those Yalerences pertinent to the proposed
research. Reference numbers should bie shownin tha text of the research proposal. Use of publishied works
should conform to Intemational copyright treaties and the best scholarly practices.




i Research Program for Roln Enhancement Sclence

UAE Rasearsh Progrem tor Rath Enfisncement Sclence

Btographical Sketches (2-page limit per person, Compile 'In‘tb 8 singfe document)
' . '

graphical sketches, including Eument suppdrt research projects of refevance ta the program, are tequifed
the BY, Co-Pls and alf senlot personngl, They should convey the Informstion that demonstrates the '
~dual’s expertise as reldled 10 the proposed research, and should Inelude:

Vitae, listing professional and academic essentlals and present affilation.

A brlef description (rot more than five sentences) on how stated éxpertise Ia relevant 6 thie proposal.

List of up to 5 publicatiens most closely related to the proposed pra]ecl and up to 5 other significant

publications. Provide the number of total publications by articlas, book thapters, ete, Patents, copyrights

or soRtware systams developed may be substituted for publications, Only the fist of up to 10items will be
¢ usedin the merit raview,

Required Supplementary Documents (Comptle Into a single pdf document)

Letters of CoﬂabosauonISUpporl A suppnn Jetter must be provided by the lead institution. Include only
other letters from lndlvldgala of organlzations that are integral parts of the proposed pro]ecl whetheror
not they are recelving financial suppart. Piease ensure thet the letiers speclﬁcal!y addrass nvolvement
In soma aspect of the project, cooperstion on edycatian or docuraeptation of permission to sccess |
tacilities, or other such factors. Endarsement letters are not apprdpriate, ,
List of suggested reviewers, or feviewers not to Include (wilh a brief explanation of jusiification forwhy
the reviewer should be excluded)
iJp t0 three keywards/phrases that pertain to the research topics, lIsted In order of pxlority
Identlfication of proprietary or privileged Information and/or relevant background Inteliectual property {if
applicable)

|

{8) Budget and Budget Justification (Excel spreadshest template o be downloaded from the Program Web /"J
Portel ahd completed Shaild the Pt hot have pceess 1o Microsoft Excel,ather spreedshest conventions will -

_ beaceaptable. Theuse of ‘aiternate farmats should be negotinted directly with the program general corftacts |

" listed frf thls document’s préliminaries end ot the web portal)

Pravide a hudget for each of the threa years, and 8 cumulative budget, in the format specified in the Excel
spreadsheet. The proposed budget should be consistent with the needs and complexity of the proposed
zcilvity. This competttion provides awardees with up to USD $1.5M dollars with an annuel cap of USD
$550,000. Note that Indifect costs ace imited to 20%. If additlanal support heyond what iz requested from
NCM Is necessary and anticipated to cump!eie the proposed project, the Pl must identify and provide
'datsmentation of the avallabiitty of those-funds, *

{9) Conflict of Inerest Form {Excel spreedsheet)

The 1 Is required to submit a spreadsheet sting conflics of Interest for all persans listed on the Cover
Page. The temiplate, vwhich hag supplementary instructions, mitist be downloaded from the web portal and
Instructions for use of the templata rust be strictly folloveed. The completed form must te uplosded to

the portal as a compieted document. The form will be the seme as required for the pre-proposal, For the
pmpntel this may be simply an update of the form uploaded eatlier, reflecting any changes tn proposed
personnnl {{ thare ara no changes, simply upload the pfevluu.ﬂ. form via the Web Portal or contact one of the
program general contacts toIndlcate that there are no changes.



Y UAE Rasearch Program for Rain Enltancermient Sﬂehéé strives to enhance thie lével of res@ateh afid
ovatibh In the field, To [dentify which projecls to support, the Program Secretariat relfes on & merit review
cass that Incotporates consideration uf hoth the technical aspects of 3 propnsed project and its potential
:ontribute mote broadly to advancing raln enhancement effectiveness and afficlency In arid reptons, Tha
tewers will be instrugted to base thelr eritigue and scofes sofely on the written materials provided in the
Yication. Therefors, links to GRLs or other supplementary fnformation not otherwlse spec!ﬁcatly alfowed
this competition shall not be used as port of the evoluat}on pracess.
{ i
s reviewers will be selected based en 'rhe following triteria: 1) snientific and engineerfng axpertise
finent to the submitted proposals to ensure abllity to-evaluate competence, significance and Impact of
proposed acllvity; 2) generalized knowledge of fields underlylng atmospheric sclence, and garticularty
yenhancement, In afid reglons; and 3) extensive knowledge of the sclemtific and englneering enterprise,
tuding managing and evaluation of large research projects. All reviewers will be instructed in the-
igram's canfidentiality, conflict of interest, and ethics guidelines and required to sign conﬂdenllamy and, .
wilets of Tnterest forms to indicate thelr assentto ablde by these policies.
. i
» Program Bectetarist will ba responsible for overséeing the proposal submission process, réview
sonflicts of Interests (COIs), panel selcction and assignmerits, and overseeing the review and awatd
icesses, The Program Secretariat makes mre?y effort to condu:t 8 fair, compétitive, frangparent merit
lew process for the selection of projects, In all casea, tha declslons of the Progrqm Sectetarlat are final.

L3

-enthal the evaluation of the ple—pmposals will be based onliirifted written materials, the marit review.

\enss will address the critical élements deemed necessary to determine whether the appﬁcantsshould be s
ited to submit a full proposal to the competition. Pre-proposal evzluations will be based on the following -
erla: . ' '

Research exceflence, impact and quality;

Experlence and/or expertise of the proposers, and potentlat for success;-

Mullidisclolinary coltaboration across academic, industry and government partners. .

Potential 1o enhatice or tranalorm the rain chhancetnent research community and industry. . ) T

s

.

Tha {ill proposals will Hiave afi exténsive panel ieview based on defined review criterfa.’ Each of the major
cilteia shown bieléw wiff be givén full eonederation during the review and decision-moking processes . )
and provided a nUmadcal sgore, Please note that éach criterion Is requlred but nohe, by ltself, 1s sufficient: ,;f
Therefars, reviewérs will addrass all oriterla and also providi an overall impact dcore hased on thelr - ) -
asseasment of likelthood of success In advencing th field and In meeting the Awar@ obijectives. Each

vriterion will recelve a humber seore and the final score will be calculated Based on the percent welght of

each criterion. L1éted alter @ach Indlvidini criterion are some of the questions the reviewers will consider in

prt_:viding thelr assessments. '

Gverall Sclenllﬁc_&Tzehnlca! Merft, STgnificanca and Innavation: 30%
. 1 \ .
- ,How does the proposed actlvity address Important challenge(s), gaps In knowledge and/or eritical
bariers to the progress of tha field?
" if the atms of the proposal are achieved how will sclentific knowledge. technigues and technologles be
advanced?
« |s the research based on sound and testable phiysical hypotheses - and If 50 how?
» Doesthe apphcaﬂon clearly challenga of seek to v‘agldate current research or techndlogy paradlgms and
If 50, how? !
»  How are the concepts, approaches, and technologies proposed novel either to the field or In & broad
sense?
+ How signlflcant are the patential contributions with regaid to |mpact an the stated program goals?
+ tathe reseatch distinet trom projects atready funded through the pragram?

. Wpat are the broader !mnactslbeneﬁls for the field, the region, and for the UAE?

f R
H
i .
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estigator/Team: 25%

. How well qualifiad 1 the proposer Gndividual or team) 10 conduct the project?
Doas tha tesdrm have a strong balance of academic, indusiry and government collaborators capable of
delivering a pragram with significabt impact? Are multHnstitutional, multi-national eellaborations, and
linkages belween untversitfes/colleges, natfonal faboratories, ptivate sector research faboratories, and/or
state and local government crganizations included?

If early stage researchers are involved, how sdeguate Is thelr training and experlence?

For established researchers, have they demonstrated an engoing récord of accomplishments that have
advanced the fiefd? '

if the project Is coljaborative or multi-P), do the researchers have complementary end Integrited expertise
and ta what exient does the collaboration show edded benefit?

15 the leadership approach, govemance and managernent structure appropifate for success of the
project?

What are the features of the management plan that will ensure success?

-

proath: 20% ' { - )

How well conceived and organized Is {he proposed activity?

Does the plan incorporate a mechanism to assess suceess?

If experimental, will the design adequately test. and the evaluatiort plan adequately validate, the
hypotheses? {

Are the eamputstional modefs, laboratory equipment, o field experimental equipment and infrastructure
supporied with commitments, appropriate, and well planned? .

Is there 2 cofrect use of statlstics as a stpporting tool? "

Is the dat plan conaistent with the research proposed and with the solicitation’s fundamental data
principlas? ' - . ‘

Does the application Identify major risks and, if so, are plans In place to minlmize and/or mitigate?
Does the appreach Identify and accaunt for any polental environmental and-soclal consequences?
Does the abpfoaoh make use of new 1echnologies‘1ha\: are not traditionally applied to raln enhancement
sclenge? 4 ’

Capasity Bullding: 15%

How Is capacity bhilding ntegrated within the research plan and how does it Impact the field of rain
enhangement In the UAE? -
What 15 the patentlal to Increase the visibility and reputation of the field, or to grow the field regtonally,
and/et glabaliy?

Are there educational and expetfential epperiunitfes for graduate studénts, new researchers, and/or

technical workforce, especally h the UAE?

e

Resources and Budget: 10%

tiave additional sponsors or reans of support bean identified 12 complement the proposed project
budget? i ,
Does the researeh team have aceess o adequate facilitles and Infrastructure to conduct the proposed
resaarch, and has the 16am demonstrated the necessary institutlona! commitment to be successivi?
Does the rasearch team exhibit the ability to manage s complex project?
Atz the project costs compiete and fully documented? i
*1s the budget fully justified and reasonalbfe in relafion fo the proposed research?
Are sdditional resources and fn-kind contribitlons stated in tha proposat logical, justfied, and providing
clear addition 1o the project impact? [&.0., does the award levetaga other tesearch activities or funding to

Increase Its impact?)

29




£ Resdarch Program for Raln Enhencerment Sclence

ameans io rediite the prepiesar’s coat f froposal frenaration, as wll 4 the workdaad on the seienitific
nmuriity drawn upon for the metit reviews, the Program salicits In & multi-phase (LOI, pre-propoéal,
proposal) process. Applicatians (both fire-proposals and proposile) submitted i réspatise to this
«gram solichation will be evaluated by pariel review and augménted by ad hoc review. The fess-dstailed
-proposals must be recommended by the preproposal review panel ta ba Invited to submit the mere
ensive, and time consuming. full proposal applications,

i
. !

i 1
= reviewers will be required to base their comments on the review criterla described above, Each !
slication will be evaluated by at least three expétt reviewers. The applications will be scored based ot the
ow rating system., : .

‘mited number of pre-proposals judged the most promising by a distinguished panel of experts, and

'sed upon by the Program Secretariat, will be invited Yo submit full proposals. All app!lcanls will be notified
results. Each applicant will subsequently be provided with the feviawers’ comments an the pre—pmposal’
#Rs. The Pregtam Secretarials declston iwhether 1o Invite s final.

2 full proposal review penel will use the above ctiteria to identify 2 small n‘urnbgr of full propoiséls deprned
rihy to be considered by the Pragram Sécretas(ot for final selecfion. Alter the Program Secretarlat

ects two awards, the selected PI's and Insthintions will be cortacted. Proposers are cautioned thatno *
mmitment should be inferred untif the tooperative agreement is officially signed by both the NCM, a5

vder, and the PU's Institution. ' :

ce an award decigion has been annotmeed, all proposal Pls are provided feedback about thelr full
yposals. In all cases, reviews are freated as confidential dotuments. Coples of reviews and a panel

mimaty for the full proposals, excluding the names of the reviewers of any reviewer-ldentifying Information,
1 sent to the Pl:hy the Program Secretariat.

‘
:

1

s ,El L3 »'w’iﬁn%w

* policles:

. ’Ro!es and Responsibilitles

The Award consrm af: (1} the awatd: Ietter. which mefudes any spec}u. provisions appiicable to this |
cooperattve agreement; and (2) the budge, which Indicates the amounts. by categorles: of expense, on

, which the #rogtam Secretariat has based its support {or otharwise communicates any specific dpprovals or
dls:appmvafs of proposed expenditures).

The awords are made in the form of Cooperative Agreements, The Cooperative Agreements wili have an
extensive section of hegotlatéd conditions relating to the pertod of performance, statement of work, awardee
respunsibl!!ties. NCM respohsibilities, ]oTnl NCM-awardea responslhﬂilie s, funding and funding schedule,
reporting requirements, management and parformance lndlcators. key personnel, and olher con ditions.

HCM has responsibliity for providing general oversight and monitoring ta help assure effective perforrnance
and administration. Although Individual contracts ere negotiated, and thus will vary depending on the
requiremen!s of the project and performers, the awnrds will comply with the following basic agreement

i !

oA

The agreement will eleborate the rd!es and-respunmbﬂitlcs between the iunder and the awardes and among
awardec panners, including who has final managerial and dediston authiority within the project if disputes
arisa, how decislons are madé, how and when funds ate diétributed and under whst conditions, and how
dlssigréemants are handled, ‘ i

!

Data Policy
Daia generalad are expected, eicept In rare citcumstancas, to be avatisble for apen dissemination and use
after a limited ime of exclusive petformer access for vafidation and irnitlal analysis.

1

I

iR




slectual Property (IP) and Property Rights About the UAE Natlanal Center of Meteorolagy (NCM)

ms fof tangible and intellectval property generated ara specified in the Cooperative Agreements, However,, - : i oy - oo - a o
funds will be awarded untll the funder is convinced that the projéct partners have negotiated and agreed The Natianal Cester of Meteorology (NCM) In the UAE is engaged in the study of a broad range of
divisions of roles and funding, and on 1P ownership questions. Timely notlfication of discoverfes and atmospheric phéndména and proceases, using methods ranging from mathematical analysis to field )
antions will be required. : experimentation, ;_;’
» e,
‘swable Uses of Award Funda Research projects range in size from basic studies involving Individual sefentists ta national and international
t award should be restricted to a maximum of 20% overhead for any Institution, and budget ftems of fee programs fnvolving teams of sclentists.
srofit will not be alfowed. It I3 important to nota that the 20% may be applied to afl direct coste. Equipment
chased In excess of $5,000 (US) will be exclusively for the use of the project during the duration of the The center s eoncerned with:
ard. Ownership of such purchased praperty will generally be retained by the awardee, unless stipulated .
erwise. Expenditures must meet a "falr and reasanable” standard, end the Program Secretariat re;'lalns the ‘ . ‘Synoptic Mateoarology, which is the analysls and prediction of weather systems, such as tyclones ond their
1t o avdit awerdees to determine soceptable urse of funds, [ wssociated fronts and [t streams.
tlement of Disputes ! o - Mesoscale Metedrology, which accounts for the majo:ity of weather phenomena directly impacting human
2 award must stipulate how disputes and disagreements belween performers will ba settled. Between activity: Examples of mesoscale phenomena Include thundersiorms, gap winds, down slope windstorms,
ardee and funder, appeals will be allowed on declslons made relevant to evéluations, but the funder may +- {and-ser breezes, and squall lines.
it the number of sych appeals and retains ultimate decision authority, . )
! ‘ P . Atmospheric Dynamics, which fnvolves the observational and theoretical analysis of all motion systems of
anges to Personnel [ L . .metedrological significance, including diverse phenomena es thunderstorms, troplcal storms, Jet streams,
& Pl or Co-Pls on the project must not be changed withatt the éxpress agreement of the funder. Funder ‘ and global-scale drculations. - . .
1t also be natified in 2 timely. lashian of any changes to senior personnel of partmer roles. . 1 ' . ’
« . . oy " Atmospherlc Chemistry, which examines the complexity and avolution of the atmosgpliera due Lo natural
porting Requicements and Evaluations of Performance ' evenis, biologicsl and anthtopogenic activitias,
cussed separately below but detalled as etetments of the coopérative agreements, ' : *
. . — ; P i A Boundary Layer Researehi, which looks at the structure and dynamlcs of the lawest layer of 6ur atmesphere
fehis ‘ thatis of vital Importance to the understanding of weather and climate.,
e Piincipal Investigator must submit sn annuat project report fa the Program Secretariat at least 60 days ' | Cloud Dynamics, Pracipitation Processes and $tarme, which contemns the organization of alr motions and
vr to the end of each year's current budget pariod, including progess and plans, which will serve as the basls ! . * precipitation processes fn all types: of clouds, such as convection aver the mounlain ranges.
*snnual performance review and for ensuring the continued leve! of funding. To augment this review, during P o .
reourse of the three-year cooperate agreement the Pragram Secretariat wifl conduct remote or ondecation Cloud and Aerosol Research, which Is concerned with thé origins of varlous particles and gases in the air and
2 visits that may also nvolve other experts in the field. This team of visitors will prepere she visit reports,  thelreffects on the atmosphere locslly. '
sluating pragress and hightighting amy cq'ncems, Within 60 days following expiration of the award, the PT )
w0 1s required 1o submit a final project report, and a project outcomes report far the genetal publie, which . N
nlanded to be made available on the HCM webslte, Failure to provide the required annual of Tinal project , ! s '
sorts, or the project outéomes report, will delay review nt{ processirig of any future funding Increments. : '
. 33
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