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FBUT LV GERBLU O L 2> T JRFTSEN & B> RN
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HE IRELE
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VX Ny FZHERERGE L —F—] O LR, ENSAOIER 12— —~DOMAFEFEH L
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Tr s — WHHPKXIREZFTET 2 AV 7 o HETHHIE A, MZEREND D, MR, ki
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AEIZINZ T 10 OB EHEFTNH Y, 2N E TIZH AEREBIHHEC TR OERER Y 2T A
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Ho L Ebis,
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1TH5 2 L #MET 5, NBRO DNEEZHET H121L. NBRO &M OE N - EFIfR 25 FHEHH %
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WAL H DN, KiEZ ADSL T b EMBE NI TRARIRLE 2R BER BN T — & O IHRET — X &
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(5) BMETHLEEERYI—ERFORR

BET DR L IRRR GO R 11 RT, BERY T U IZBWTEAGHEH H 2 Tk
T AARERIED C N FRBEL—F—DH TH LA, R & ik U CRERIIH R & &
D TR/ LMNTH D Z L BRFFETH Y, BREBTHRIIRNWZ LPRRATH D, ORI
BHZMLDXE b DOTIE R, HEROBENI L OMAMERRICH 5720, FHRHRICE > TE
D RWERET 2 HMHITIRHET 5 Z L SRETH B,

K1 WA SER R & A AL RS, o ek
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TmE e HAtht RS, HA &S
WR‘;"zO H A ELH METASENSING
JMA-540 QXP-120P
& BifTEg
\ T i | ._/-;'f fle : r/l/
il R AN
- | Antenna & Radome Radar units _J-- -;. )
- L _
HTFRE 2019 4 2013 4 2019 &
B (R, BH) iz & S ARG EE A [Li5 % R ARG FE R i & S AR E EE A
INBUER B XEES INBUER B
BT 948
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;E,EE:;*) B it 8 S iR LA
WTF';;?O B AL METASENSING
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Reference: M. Maki, “Status of Radar Monitoring Technologies,” 2" Workshop for provision
for gusty wind(in Japanese), December 2006.
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FEEDIEAE L2356 OIS0, B S—Y OMSRITRERENT I, EORED SHRIRSFEXE T
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TRETH D,
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% (NBRO) NENTNOEENZHE S, ZHITE V| Zh=RAYTHM =—XZFHV IRo 72 IRk5E - TR
FlZ MR T 53R Th 5,

B —Y b RYFGH
R —— - LR AR O AR (@Y= v b) -
A4 ARG - it Rt BTRE. BIEHRS) RE - FHET
HHER: - BB - EH
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(2) KESRADERAF

AE VR AOERAHFNZOWTIE L. (1) K 1 EOK 5I1ZR- LIZEY | IRREESHEM ol s
TV, Bt — 2 = & a2l U TR ICIROET DM & e 2, Billo—2 = FofEfiiE L TR, K
EFCHMA L BEFE LT Flixll XA TH D, FHIEAY) Py Y INEFTTa v T4 7 ¢
A2 DIEHER 200 HFEEDORETH Y, EITA 7 THF - 0T OEE, #HFEEE2 TFHT TV 5,
WHIIT 5 TALLEOWEEBZHEL, BEIE - 4 — A ORIERGEZEZ & LTI L YV v —,
fR3EIZ IR < JEBRT % David Pieris Group 3% ¥ | [l 7 /v — 7 O HEE DML L7224 TH 5,
Flix 11 (ZIEARFEIZ I T, R E A S O B A LT rI BE OFH A, L — & — s & R o
WEER T2 ZZRE L7 A3, BHEID O FATERE £ TH L W Z BT Cns, E72, [FftT~ A 7 vk
R 2 BT IT RDOA 7 ZITH< . KRB L —F — OLZERE D 25 LB 72 BT X 555 DR
Bl ML - RSFEIREZ R LT D Z L bIRATH D, 7272 L, Flixll & O BARH 22828512 B89 5 Witk
WZOWTEIRFEM TH D, RHETHIBMOFEHRE a7 v a a2/, HIBICE YR AN
BCc&xsZ a5,

4. BEESND YR EEDHIBEK
(1) HFRAFMEOLEN

2 Z AR AR T ORI ME L R TR A FREOWNLEK 6 [T, L—&F —%
MDA Z I ~Omizix, EXREERKTZEZ (Telecommunications Regulatory Commission of Sri
Lanka: TRCSL) . #mH A& EER (Department of Import and Export Control) . A U 7 > 1 &2 (Sri
Lanka Standards Institution: SLSI) OFF ] Z s tH# 235 5 BN H 51F0>, /4R - EHHE 25O No
objection letter MHX Y 17 % TRCSL L V k> Hi 5,

- ERIEBEEHHIZEZ (Telecommunications Regulatory Commission of Sri Lanka: TRCSL)

TRCSL (. X v MU —Z7 BEZR DA ST, BBl A E BRI U TRRE - 7Pl 2 5 2 58
BEThh., ABEOKGE L —F —ZH AT DB TRCSL OFF ANIIMETH 5, FFHGHIC LT oE
I LT LB Th D,

C DR L —
* NBRO 7> & D AF RS L 2 —
- KGR - [EBAA D5 D No objection letter
- BRSO RRE
7 ZZE- VNG
c A URA A
- WkGEE (MO Y Z T ~DA » REICELAZFFOBMT—T = 8 074U R
- Y EZH ) [ A Ry DT A KGR H F
TMEL#%@#T%@% T5~10EXHIFELETH D, £, LFO@Y TRCSL 7l Ffoi &
IT5 G R K ONE B 7> 5 O No objection letter #1525 LB R H 5,
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s Ny F YA B
+ Bill of landing
- HEEEE (USD50 F2 1)
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i NS BRI, WA CER DFF AT & F-I T3 D BUNHEBI CTd 2, B A B ~ O FF A FE5 I 2
REHIILUTO LB TH D, WHEDNBHANER RO OF 2512 1~3 B HIZELET
b5,

A UARA R
AT
+ Bill of landing

TS OB D OFF R #1457 . Bif8 (Sri Lanka Customs) £V 7 U7 T ANRITIN., AV
Z A~ RIRE L R D,
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BAE IFF RIS LB T %, [RIETiX TRCSL 2NE AR T v 2 5] 5B CTh v | FEEF T 62
O A E D M T T D, £ OB, TRCSL I XIEBEIEEBE MK #RF%Z B4 (International
Commission on Non-lonizing Radiation Protection: ICNIRP) D& 2 AMRIZH-2 5 B ZHIRT 5729
DHA RTA SR -BHLTWD, RFTA T A 2Tk, BRI OB EEE O SRS T TAME
RS SN THBIBEO R WERGERE O FREORERINTEY , RERELIZHOWTHFRY
ARTA AN LTS Z D MER DD, FAA RTA L OHEEZBR L, MEZEENES
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THAR 2~10m F2EE) 2l L TREZITO D& T 5,

B FHFF A2 DWW TCIE, TRCSL K VPRI 2457212 &, mAFEERHE DN T A & o AR A 3CH 9 3
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* TRCSL (T & 2 T A0 R O 1A
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No objection letter IJ Z TA

Department of ::'g‘;‘;ﬂ;g?;catlo
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OB A LEREE R4 Bl

Hih : ##:4R Project Apprisal Document (2019)

52 CResMPA 7 =— X 1 1%, #Hfl = v FEYER DRI ié%ﬁ%%&ﬁ 2021 45 10 H OH
FIICB T, EFEEOFEMAEE > TORWVIRILICSH 5, BIRFETIL, 7=—X 1 OfEH
1392,000 T A2 TELTED, 2D H, wmm?Fwﬁr:yﬁ—xy$1:um-ﬁﬁﬁbk

TEEH ) ITRESND RiAZER> TS (K 17), NBRO IE, CRIP & T CResMPA D HEE 72 A
T HRNE—D 1 DLl TEY, HIRIZXH L TX N RRGL—F —DEALREL TS,
fgR~DE 7 U 7Tk, NBRO L W #EH I X N RRG L —F — O AFFIZONTIHE| &
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KAEEE S RA~DOI Y MA 25 L TR Y | SREEM OXUEZEE R R ~DOHERFTREME 2+ 10§
T EDHERNIE, MO OIEAB/ONL LR EL DL EDbiILD,

CRes MPA Program (US$434 M, IBRD: $403 M)
Program = To Increase the number of people benefiting from improved weather and
Objective flood warnings, and multi-purpose water infrastructure for climate resilience.
Flood Early Warning & Kelani Climate Resilience Project ‘

u (US$ 93 M) (IBRD: $92 M)

1: Forecasting and Early Warning of Floods, Landslides and High Impact Weather \ MI: SMNSDM
(US$ 50M)

2: Construction of Ambatale Salinity Barrier and Preparatory Studies (US$ 39) June 25, 2019/ Sept
3: Project Management (US$ 3) + Govt. Contribution (US$1 M) / 2021 restructured
4: CERC (US$ 0 M) / Il S years

/

Kelani Climate Resilience Project — Reservoir 1
(US$ 120M) (IBRD: $113 M)
\

1: Emergency Preparedness & Response (US$10m) N s MI; SMNSDM

2: Construction of Wee Oya Reservoir (US$100m); LAR Cost by \

GoSL (US$6 M) j| voard EEEEELEE)

3: Project Management (US$ 3) + Govt. Contribution (1 M / - . .

. = = = with JICA
Kelani Climate Resilience Project — Reservoir 2

(US$ 221M) (IBRD: $198 M)

1: Construction of Upper Deraniyagala Reservoir (US$ 195M)
LAR Cost by GoSL (22 M)

2: Project Management (US$ 3) + Govt. Contribution (1 M)

3. CERC (US$0)

* DRR — oppertunity Lo cooperale on activilies
related to MHIEWS/DSS and EPER within
DMC

17 CResMPA 7 = — X OFHEENE
High - SRS EL (2022)

JICA X, XM FAEHICKBWT, BEES
W DUKICEES 5 KFEAFHR Y A
T DE WD X LOEH KO
RUKE G 2 FE T THY . FOF
EOTT, XAV RRR L —F—1 KxiE
ALz (i, X 18), X /3 FR&
— B X TR O O B AR 21 T
DT LMD, PHBEAL T O RIS X
TALhELTEHRELHET S, CResMPA T
135 7 =)D BRI ER S AT D~DH
I OMAZHEIC AN TEY, L
JICA fEAEE &1 13RIk O FIERIC X N RL—F— %8 A L7720 L 72K & 72> T
%, FRiEEEWIOREE ERARICT =195 2 LN TEIL, AR OEAD
AREMEIE BV E W R D,

X 18 /\l\ﬂ‘Al BT D EEEE & ’r%%j]
BASNEZX ANV FRE 1/*7“—@1‘%

il 7 2 UOKEE S 2T A
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REXRHHE

#=._ 5DGs Business Model Formulation Survey with the Private Sector for Strengthening 13 o
'iCA )Landslide Warning using Low Visibility Area Rainfall Detection Systemin Sri Lanka 9
J FURUNO ELECTRICCO., LTD. (Nishinomiya, (Hyogo Pref.,)

fDeveIopmentlssues Concemedin Disaster | rPrcnt:luctszechnctli::-gies of the Company

Preventionand Mitigation Sector - Compactand light weight dual pol. weather radar.
- Frequent occurrence of landslides due to heavy - Provide high spatial and time resclution
rainfall, steep terrains and rapid development, and || observation for target area from city side.
inaccurate rainfall observation - Overcome weak point of X-band radars by mutual

=> Insufficient protection oflives and property due || complementof multi radar observation.
ktn:: low accuracy of landslide early warnings JL )

Survey Outline \

» Survey Duration: Jan 31, 2021~~Feb 10,2023

» Country/Area: Sri Lanka / Central mountainous region

* Name of Counterpart: National Building Research Organisation (NBRO)
- Survey Overview: Compactweather radar will improve accuracy,
reliability and instantaneity of landslide warning which is governed by
NBRO in Sri Lanka, in order to alleviate human suffering.

W

Compact X-band Weather Radar WR2120

"—How to Approachto the Development Issues A f'—Expaw::te-'sl Impactin the Country A
- Clear up effectiveness, cost structure and issues. - Detection of localized concentrated heavy rainfall
- Consider synergy effectwith other projects and by X-band radar observation in mountainous areas
enhance local relationship of relevant agencies. - Easier maintenance and improvement of operation
- Selectappropriate counterpart and make rate of rainfall observation equipment
feasible plan to get public funds. - Rainfall cbservationin low-altitude zone where is
- Building up experience of ideal solutions supply difficultto be observed by wide-area radars
for variety of situations and environments. => Saving human life and property by improving
\ ) \Uandslide early warnings and evacuation rates )

As of January, 2023
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HEXEH (Summary Report)

Summary Report

Democratic Socialist Republic of Sr1 Lanka

SDGs Business Model Formulation Survey with
Private Sector for Strengthening Landslide
Warning Using Low Visibility Area Rainfall

Detection System 1n Sr1 Lanka

February, 2023

Japan International Cooperation Agency

Furuno Electric Co., Ltd.
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BACKGROUND

Natural disasters frequently occur and cause huge casualties and severe economic damages in Sri Lanka
due to heavy rainfall, rugged landscape, insufficient countermeasures against disasters and rapid
development in disaster prone areas. Especially, landslides cause huge loss of lives and damages on
infrastructures in the central mountainous areas of Sri Lanka. Therefore, further promotions of disaster
prevention and risk reduction are required for sustainable development in Sri Lanka.

To reduce the damages of natural disasters, real-time monitoring of severe rainfall triggering disasters and
issuing early warning in advance of occurrence of disasters are effective. However, real-time rainfall
monitoring system in Sri Lanka is not adequate to issue proper early warnings. Even though the
Government of Sri Lanka has made great efforts on disaster risk reduction in the recent years, improvement
of real-time rainfall monitoring is still required.

National Building Research Organisation (NBRO) is the responsible agency which issues landslide early
warnings in Sri Lanka. NBRO issues landslide early warnings based on real-time rainfall observed by more
than 330 rain gauges located on the ground in the central mountainous areas. However, limitations of
rainfall ground observation have been a bottleneck to improve accuracy of landslide early warning.
Therefore, NBRO desires to install weather radars for real-time rainfall observation. Weather radars must
contribute to improve rainfall observation, but no weather radars have been installed in Sri Lanka as of
January 2023.

Considering the current challenges, the survey team verified whether the weather radars can meet the needs
in Sri Lanka focusing on landslide early warnings. Furthermore, the survey team developed a business plan

on sales of weather radars, based on the result of the study.

OUTLINE OF THE SDGs BUSINESS MODEL FORMULATION SURVEY
(1) Purpose
- Clarify challenges on landslide early warnings in Sri Lanka and study on collaboration with
new/existing projects regarding disaster risk reduction to solve the issues
- Determine a business development policy considering identified customers’ issues
- Develop a plan to install a weather radar in a pilot site and build a business model
- Establish a logic for the contribution of this business to achieve SDGs and formulate a business

development plan

(2) Activities
- Collect information on laws and regulations, and procedures to export radar instruments to Sri Lanka
through a survey by a local subcontractor
- Confirm needs for the weather radar as well as financial situation and current issues of the expected
client (NBRO) through remote interviews
- Collect information on domestic and international competitors' products and study the superiority of

our products
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- Confirm the possibility of establishing a sales network and maintenance system by a local agent
- Study the challenges and efforts made by the Government of Sri Lanka to achieve the SDGs, and
evaluate the potential of X-band weather radars to solve these challenges

- Formulate a business model considering future sales channels and NBRO's procurement procedures

(3) Information of Proposed Product

Compact X-band dual-polarization weather radar:

The X-band radar, manufactured by Furuno Electric Co. Ltd.,
can accurately detect localized heavy rainfall.

- Max. observation range: 70km

- Observation altitude: > 500m

- Resolution: 150m

The dual-polarization technology enables to evaluate

distribution of raindrop grain shape. As a result, the accuracy Figure 1 Compact X-band dual-
of quantitative precipitation estimation drastically improved, polarization weather radar
compared to single-polarization radar. Since the X-band Source: survey team

weather radar is small and lightweight, necessary investment
in a dedicated building or tower for installation is inexpensive. The X-band weather radar is also able

to be used as a portable radar, which can be loaded onto ordinary vehicles.

(4) Candidate for Counterpart Organization
National Building Research Organisation (NBRO)

(5) Target Areas and Beneficiaries
Landslide prone mountainous area in Sri Lanka (13 districts: Badulla, Galle, Gampaha, Hambantota,
Kalutara, Kandy, Kegalle, Kurunegala, Matale, Matara, Moneragala, Nuwara Eliya, Ratnapura; Total

population: ca. 13 million - 2012)

(6) Duration
Jan. 2022 — Feb. 2023 (14 months)

(7) Survey Schedule
Table 1 Survey Schedule

Activities

1. Survey on business environment I —
2. Needs / marketability survey %
3. Survey on competitive products W
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2022
123|456 |7|8]9|10]11|12

Activities

4. Survey on value chain

5. Study on logic of Contribution to
the SDGs

6. Formulation of a business model

7. Basic design of a pilot instrument W

3. ACHIEVEMENT OF THE SURVEY
(1) Challenges on Landslide Early Warning in Sri Lanka

W

In Sri Lanka, national technical agencies issue early warnings for natural disasters based on real-time
weather and hydrological observations. The issued early warnings are disseminated to Disaster
Management Centre, army, navy, air force, police, other relevant agencies, media and local people in
order to reduce disaster damages.

NBRO is the responsible agency to issue landslide early warnings. NBRO operates and maintains
more than 330 ground rainfall gauging stations (Figure 2) in the country and issues landslide early
warnings based on the real-time rainfall observed by the gauging stations on the ground. However, the
NBRO’s rainfall gauging station network has the following challenges; 1) difficult to observe localized
heavy rainfall in remote areas and to monitor spatial distribution of rainfall by the ground rainfall
gauging stations, and 2) low operating rate of the rainfall gauging stations since maintenance of the
huge number of the gauging stations is difficult due to limited manpower and budget. Accuracy of the
landslide early warnings highly depends on the quality of the observed rainfall data. Thus, the issues

on the rainfall gauging station network interfere to issue early warning timely and properly.

No District Count | rmmmrssssimmnitime
1 | Badulla 47 = 1
2 | Colombo 4 - Fd
3 | Galle 13 _ =
4 | Gampaha 1
5 | Hambantota 4 | _
6 | Kalutara 16 =
7 | Kandy 49 L : ol
8 Kegalle 34 : '7: Rl — =
9 | Kurunegala 10 - - - == |
10 | Matale 19 =
11 | Matara 16 :
12 | Moneragala 4
13 | Nuwara-Eliya 63
14 | Ratnapura 50

Total 330

Figure 2 Rainfall gauging stations operated by NBRO

Source: NBRO (2022)
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Needs for the X-band weather radar

To solve the issues on the current rainfall observation network, NBRO’s needs for the weather radars
are quite high. Because, the X-band weather radars can drastically improve capacity of rainfall
monitoring (Figure 3) through two-dimensional rainfall observation and reduce maintenance of
rainfall gauging stations.

Furthermore, needs for the weather radars in other sections, such as meteorological observation, flood

control, water resources and air/marine traffic control, seem to be high in Sri Lanka.
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Figure 3 Current NBRO rainfall gauging stations (left) and a sample image of weather radar (right)

3)

Source: NBRO (left) and survey team (right)
* This figure compares only densities of rainfall observation densities. Map scales of both figures are same,
but the location and timing of observations in the left and right figures are different.

Overview of the Target Market and Related Projects

Even though the needs for weather radars are high, weather radars have never been introduced in Sri
Lanka, yet. Therefore, no market for weather radars has been formed in Sri Lanka.

Japan’s Grant Aid Assistance “The Project for the Establishment of a Doppler Weather Radar
Network”, which is the project to install the first weather radars in Sri Lanka, is under implementation.
Originally, it was planned that two C-band weather radars which cover the entire country are procured
and installed by the project. However, reduction of the number of equipment is being considered due
to financial issues. Installation of the radar does not yet start as of January 2023. A Sri Lankan agency
which will receive and operate the C-band radars is the Department of Meteorology.

Besides, NBRO proposed procurement of weather radars to the World Bank project “Climate
Resilience Multi-Phase Programmatic Approach: CResMPA”, but it is unclear whether it will be
approved.

NBRO has many experiences to obtain funds from foreign donors, such as the World Bank and the
Asian Infrastructure Investment Bank, to procure equipment. Therefore, business development with

NBRO, as a client of weather radar, is highly expected.
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(4) Business Plan / Business model

The survey team expects that 20 X-band radars will be procured by NBRO by early 2027 to cover the
whole landslide prone areas. After 2027, sales of 20 radars for flood control and water resource
(Irrigation Department and Sri Lanka Land Development Corporation), 5 radars for air/marine traffic
control, 5 radars for meteorological observation (Department of Meteorology) and 10 radars for
neighboring/surrounding countries are planned.

Expected business implementation structure is shown in Figure 4. Furuno Electric Co., Ltd
manufacture the X-band weather radar main system and sell through a local agent. Major maintenance
and repair parts will be also provided by Furuno Electric Co., Ltd to clients. Procurement of ancillary
equipment and minor maintenance will be provided by a local agent. Initial cost/investment is low
since the X-band radars are the existing product. The initial cost/investment can be recovered once

one X-band radar is sold.

Japan (Furuno Electric): oieelisilh _ Sri Lanka (Local agent):
Manufacture and export of - Procurement of ancillary Installation and on-site
main equipment equipment in Sri Lanka maintenance

(e.g., racks, electronic equipment,
communication equipment, etc.)
- Minor maintenance and repairs \

Furuno Electric:

- Manufacture of weather radar
main systems NBRO (Client, operator):

- Major maintenance, technical
support and repair parts supply Sales and supply
through local agent - Simple daily inspection/restoration

- Radar system operation

Figure 4 Business implementation structure

Source: survey team

(5) Possibility of cooperation with JICA projects and other donors’ projects
Japan’s Grant Aid Assistance ‘“The Project for the Establishment of a Doppler Weather Radar Network™

(on-going project)

The C-band weather radars, which cover the entire country and the surrounding sea area, to observe
weather condition in the wide area will be installed by the on-going Japan’s grant aid project. On the
other hand, the observation range of the X-band weather radars is smaller than C-band radars, but the
X-band radars can observe relatively low altitude zone with high resolution. The X-band radar can
contribute to fill low accuracy areas of the C-band radar observation due to long distance attenuation
and the Earth’s curvature. Especially, there is a possibility that number of the C-band radar installation
will be reduced due to budget issue, and missing areas of C-band radar observation increase. Hence,
it is expected that the C-band and X-band radars will complement each other, thereby improving the

weather observation capability.

JICA’s SDGs Verification Survey with the Private Sector for “Strengthening Landslide Early Warnings
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through the Introduction of Localized Heavy Rainfall Monitoring Systems” (proposed)

Considering the needs for the X-band weather radars and situation of Sri Lanka, the survey team

proposes that one Compact X-band dual-polarization weather radar will be introduced as

pilot/demonstration equipment to NBRO in 2024. Challenges/issues and positive impacts of the radars
on improvement of early warnings should be validated through the actual operation of the
pilot/demonstration equipment. Based on the lesson learnt through the operation of the
pilot/demonstration equipment, it is expected that NBRO will develop a plan for deployment and
operation of the X-band weather radars in the landslide prone areas and earn funds from donors to
procure the X-band radars.

In order to install the pilot/demonstration equipment and to conduct verification study, the survey team
proposes a SDGs Business Verification survey following this study. The proposed outputs are
following; 1) a pilot/demonstration X-band radar monitoring system is installed and operated, 2)
contribution of the X-band radar to improve landslide early warning is clarified through operation of
the pilot/demonstration X-band radar monitoring system, 3) the pilot/demonstration X-band radar
monitoring system is operated stably, and 4) a business development plan is formulated through the
verification survey. The lesson learnt of the SDGs Business Verification survey must be useful to

expand the business of the sales of the X-band radars in Sri Lanka.

World Bank project “Climate Resilience Multi-Phase Programmatic Approach: CResMPA” (on-

oin
Phase 1 — Component 1 of the World Bank project “CResMPA” is “Forecasting and Early Warning of
Floods, Landslides and High Impact Weather”. The survey team expects that NBRO proposes a plan
of deployment of the X-band weather radars to the CResMPA based on the lesson learnt of the

verification survey, and ensures the budget to procure the instruments.

4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of the

Product/ Technology in the Surveyed Country

Goal 1: End poverty in all its forms everywhere
Target 1.5: By 2030, build the resilience of the poor and those in vulnerable situations and reduce
their exposure and vulnerability to climate-related extreme events and other economic,
social and environmental shocks and disasters
Goal 11: Make cities and human settlements inclusive, safe, resilient and sustainable
Target 11.5: By 2030, significantly reduce the number of deaths and the number of people affected
and substantially decrease the direct economic losses relative to global gross domestic
product caused by disasters, including water-related disasters, with a focus on

protecting the poor and people in vulnerable situations
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2)

Goal 13: Take urgent action to combat climate change and its impacts
Target 13.1: Strengthen resilience and adaptive capacity to climate-related hazards and natural

disasters in all countries

By introducing the X-band weather radars for the real-time rainfall observation in Sri Lanka, the
temporal and spatial resolutions of rainfall observation can be drastically improved (1min interval and
150m mesh), compared with the ground rainfall observation. In addition, rainfall in remote
mountainous areas where are difficult to be observed by the ground rainfall gauging stations are able
to be observed by the weather radars. The improved rainfall monitoring system contributes to increase
accuracy of landslide early warnings and to reduce human and economic damages by landslides. As a

result, positive effects are expected to achieve the SDGs goals shown above.

Recommendation through the Survey
The survey team concluded that it is feasible to make the sales of the X-band weather radar into a

business in Sri Lanka. The basis of the conclusion is followings.

- Needs for the X-band weather radars are high to improve landslide early warning

- The client (NBRO) has enough track records of obtaining funds from international donors to procure
rainfall observation instruments.

- Initial costs and investments to launch the business of the sales of the X-band weather radars are low.

- Procedures to export and install the X-band weather radars to Sri Lanka are clarified.

However, NBRO has no experience in installing weather radars. Thus, validation of issues and
challenges on operation and maintenance of the X-band weather radars through the actual operation
of the equipment is necessary. In addition, there is a lack of demonstration and validation of the
effectiveness of the X-band radars in improving warnings. Therefore, it is recommended to conduct a
SDGs Business Verification Survey using a pilot instrument, as a next step to launch the business of

the sales of the X-band weather radars.
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