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Govt. of the People’s Republic of Bangladesh

LT

|~

Bangladesh Meteorological Department
Storm Warning Center
Agargaon, Dhaka-1207

BMD SPECIAL WEATHER BULLETIN: NO. 1

(ONE)

Phone: 9135742, 9141437
FAX : 8118230

Email: info@bmd.gov.bd

swc@bmd.gov.bd

Web site: www.bmd.gov.bd

DATE: 16-05-2013

Storm Category Cyclonic Storm
Storm Name MAHASEN
Central Pressure 996 hPa

Last Location

Westcentral & adjoining Eastcentral Bay of Bengal

Moved East-Northeastward

Direction
At 12 noon Today (16-05-2013) Lat. 22.6°N & Long. 91.7°E
Center Position 221 km  from Khulna 217 km  from Mongla
& Distance 137 km  from Barisal 31km  from Chittagong
141 km from Cox's Bazar 178 km  from Dhaka
Outlook
Max. Sustained Wind
Sea Condition
Weather Condition
Storm Surge
Boats/Trawers
S Cycloni
Super Cyclonic evere yc-onlc Severe Cyclonic . Deep .
Category Storm with Cyclonic Storm . Depression
Storm . . Storm Depression
Hurricane Wind
Symbol
Wind Speed
ind >pee >220 219-118 117 -89 88-62 61-52 51-41
(km/h)
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BMD SPECIAL WEATHER BULLETIN: NO. 1

Govt. of the People’s Republic of Bangladesh
Bangladesh Meteorological Department
Storm Warning Center
Agargaon, Dhaka-1207

(ONE)

Phone: 8113071, 8116634

FAX : 8118230

Email: info@bmd.gov.bd
swc@bmd.gov.bd

Web site: www.bmd.gov.hd

DATE: 16-05-2013

Storm Category

Cyclonic Storm

Storm Name

MAHASEN

Observed Centre Position

Lat. 22.63°N & Long.91.70°E

At 12 noon

(16-05-2013)

Central Pressure

996 hPa

Last Location

Westcentral & adjoining Eastcentral Bay of Bengal

Projected Direction

North-Northeastward

Speed: 169 km/h

Wind Zone

Cyclonic Storm Zone: 54km

Strong-Wind Zone: 120km

Previous
Position

Cyclonic
Storm Zone Zone

.
-----

Strong-Wind

150 km
from Center

®*ecvce e

Super
Cyclonic
Storm
Severe
Cyclonic
Storm with
Hurricane

Severe

Cyclonic
Storm

Cyclonic
Storm

Deep
Depression

Depression

oo oo
. .
®eces”

o
®een®

300 km
from Center
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Super
Cyclonic
Storm

Severe
Cyclonic
Storm with
Hurricane
Wind

(ONE)

DATE: 16-05-2013

Severe
Cyclonic
Storm

Storm Category

Cyclonic Storm

Cyclonic
Storm

Deep Depression
Depression

Previous
Position

Projected Path
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BMD SPECIAL WEATHER BULLETIN: NO. 33 (THIRTY-THREE ) DATE: 16-05-2013

Storm Category Cyclonic Storm
9 .
Super Severe Severe Cyclonic Deep Depression  Previous Projected Path
Cyclonic Cyclonic Cyclonic Storm  Depression Position
Storm with  Storm
Hurricane
Wind
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BMD SPECIAL WEATHER BULLETIN: NO. 1 (ONE) DATE: 16-05-2013

Storm Category Cyclonic Storm
Storm Name MAHASEN
Observed Centre Position Lat. 22.63°N & Long.91.70°E | At 12 noon (16-05-2013)
Central Pressure 996 hPa
Last Location Westcentral & adjoining Eastcentral Bay of Bengal
Projected Direction North-Northeastward Speed: 169 km/h
Wind Zone Cyclonic Storm Zone: S4km Strong-Wind Zone: 120km
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“~ Previous Position and Projected Path - i_
Storm Category Cyclonic Storm
Super Severe Severe Cyclonic Deep Depression  Previous Projected Path
Cyclonic Cyclonic Cyclonic Storm Depression Position
Storm Storm with Storm
Hurricane
Wind
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1 (ONE)

Storm Surge and Strong Wind Warning

DATE:16-05-2013

Surge Height (feet)

Wind Speed (km/h)

90 ormore

89 72

71 - 54

Warning Level

Cyclone Signal

Wind Rain

Strom Surge

District/Port Name

for
Maritime Port

for Coastal Maritime
Ports

for Inland Riverports

Cox's Bazar

Chittagong

Noakhali

Feni

Laxmipur

Bhola

Barisal

Patuakhali

Borguna

Chandpur

Pirozpur

Jhalokathi

Bagerhat

Khulna

Jessore

Sakhira

Mongla

Supported by
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Result of Open Class Activity

Average Score
) Number of
Date City Name School Name Number of Classes Students | pre-Test l?roesstt-
September 19, 2010 | Tangail _|Bindu Bashini Gov't Boy's High School Bengali Class 4 310 33 91
September 20, 2010 | Tangail _|Bindu Bashini Gov't Girl's High School Bengali Class 2 206 33 86
September 22, 2010 | Rangpur __|Rangpur Zila School Bengali Class 1 255 48 92
September 23, 2010 | Rangpur _|Rangpur Govt Girl's High School Bengali Class 2 164 33 90|
September 26, 2010 Dhaka |Dhaka Residential Model School & College Beng_ali Class 2 354 36 90
English Class 37 89
: Bengali Class 44 97
September 27, 2010 Dhaka [Rajuk Uttara Model School & College English Class 1 261 3 o
September 28, 2010 Dhaka Vigarunnessa Noon Girl's School & College Bengali Class 1 295 44 95
September 29, 2010 Dhaka Dhanmondi Gov't Boy's High School Bengali Class 2 220 38 92
September 30, 2010 Dhaka Sher-e-Bangla Nagar Gov't Girl's High School Bengali Class 1 220 25 92
March 7, 2012 Sylhet Scholarshome Boy's High School Bengali Class 1 219 49 80|
March 7, 2012 Sylhet  |Blue Bird School & College Bengali Class 1 165 49 87
September 16, 2012 | Chittagong [Radiant School & College Bengali Class 1 54 48 82
September 16, 2012 | Chittagong [Chittagong Development Authority Public School & College Bengali Class 1 192 48 97
September 17, 2012 | Chittagong |Bangladesh Elementary School Bengali Class 1 157 38 91
s Bengali Class 3 508 51 97
October 11, 2012 Dhaka  [Mohammad Preparatory Girl's School English Class ) 243 =] 08
October 13, 2012 Dhaka [Sher-e-Bangla Nagar Gov't Girl's High School Bengali Class 2 %2 gg ;g
October 14, 2012 Dhaka  [Sher-e-Bangla Nagar Gov't Boy's High School Bengali Class 2 igg 28 3573
October 15, 2012 Dhaka  |Gonobaban High School Bengali Class 2 2573 jg gg
. Bengali Class 1 152 52 81
October 17, 2012 Dhaka  |Mohammad Preparatory Secondary High School English Class 1 5 2 4
Bengali Class (1st) P 227 53 96
. English Class (1st) 161 49 91
October 18, 2012 Dhaka  |Rajuk Uttara Model College -
) g Bengali Class (2nd) P 211 60 97
English Class (2nd) 156 48 98
. . 158 48 83
November 5, 2012 Dhaka  [St. Joseph Higher Secondary School Bengali Class 2 52 3 0
November 18, 2012 | Sitakunda |Barab Kund High School Bengali Class 3 154 54 93
November 19, 2012 | Sitakunda |Latifpur Alhaj Abdul Jalil High School Bengali Class 2 273 46 85
March 29, 2013 Dhaka Kishaloy Girls' School & College Bengali Class 2 115 49 98|
April 4, 2013 Dhaka Lalmatia Housing Society School & College Bengali Class 5 101 50 92
April 13,2013 Dhaka Kingshuk Participatory High School Bengali Class 2 53 35 94|
April 18, 2013 Dhaka  |Mohammadpur Govt. Boys School Bengali Class 2 igg ig gg
April 20, 2013 Dhaka Lalmatia Girls' High School Bengali Class 2 128 58 92
April 22, 2013 Rajshahi _|Belghoria Abdus Sattar High School Bengali Class 3 271 43 76)
. . " . . 158 45 77
April 23, 2013 Rajshahi |Shyampur High School Bengali Class 3 22 2 a0
. . . . . 119 57 92
April 25, 2013 Rajshahi  [Collegiate School Bengali Class 3 205 8 05
April 26, 2013 Rajshahi__|Mirjapur High School & College Bengali Class 105 44 89
143 46 88
April 27, 2013 Rajshahi  [Agrani High School & College Bengali Class 3 169 48 92
178 53 94
April 28, 2013 Rajshahi | Maskatadighi High School Bengali Class 3 107 54 88|
April 29, 2013 Rajshahi _|Dasmari High School Bengali Class 1 129 49 91
April 29, 2013 Rajshahi _|Pn Govt. High School Bengali Class 3 265 61 95)
May 4, 2013 Mymensingh|Premier Idial High School Bengali Class 3 248 53 87,
May 5, 2013 Mymensingh|Udyoun Mahila Samiti High School Bengali Class 5 140 56 86
May 6, 2013 Mymensingh |Parangonj High School Bengali Class 4 igg gg g;’
May 6, 2013 Mymensingh|Kazi Nazrul Islam Model High School Bengali Class 3 134 45 83|
May 7, 2013 Mymensingh|Abdul Khaleque High School Bengali Class 3 167 40 82
May 7, 2013 Mymensingh|Ram Kishore High School Bengali Class 3 335 50 77,
May 9, 2013 Mymensingh|Bororchar High School Bengali Class 3 365 51 82
May 9, 2013 Mymensingh|Mir Kandapara High School Bengali Class 3 87 49 95)
May 11, 2013 Mymensingh|Mritunjoy High School Bengali Class 3 95 44 86
May 12, 2013 Mymensingh|Renaissance Girls' School Bengali Class 3 226 51 96
May 12, 2013 Mymensingh|Char Kharicha High School Bengali Class 3 igg 23 gg
May 13, 2013 Mymensingh|Nogendra Narayan Pilot Girls' High School Bengali Class 3 258 50 94
. - - . 170 41 96
May 14, 2013 Mymensingh|Zihiruddin High School Bengali Class 3 118 51 03
May 15, 2013 Mymensingh|Kalir Bazar High School Bengali Class 4 ;ﬁ ‘5% gg
May 15, 2013 Mymensingh [Fatemanagar High School Bengali Class 3 315 47 95
May 16, 2013 Mymensingh|[Mokul Niketon High School Bengali Class 1 253 46 92
219 55 86
June 20, 2013 Dhaka  [Kurmitola High School & College Bengali Class 3 273 49 81
237 59 90
June 26, 2013 Dhaka  |Hazi Nuruddin Hmed High School Bengali Class 4 igg g? gg
June 27, 2013 Dhaka Rupshi New Model School Bengali Class 4 158 50 87|
. . 163 45 90
June 29, 2013 Dhaka [Gandabpur High School Bengali Class 5 110 o6 %6
June 30, 2013 Dhaka __[Parab High School Bengali Class 3 441 53 85)
July 2, 2013 Khulna __|Khulna Model School Bengali Class 2 236 51 92
. . 217 52 98
July 4, 2013 Khulna  [Khulna Zila School Bengali Class 4 178 o6 o7
July 6, 2013 Khulna _ [Govt. Coronation Girl's High School Bengali Class 2 312 62 94
July 7, 2013 Barisal __|Sofiulla High School Bengali Class 4 375 46 81
July 8, 2013 Barisal _|BM School Barisal Bengali Class 5 231 50 94
July 9, 2013 Barisal _ |Soyoda Mazidunnesa High School Bengali Class 5 186 59 99
July 11, 2013 Khepupara |Khepupara Model School & College Bengali Class 3 361 51 91
July 13, 2013 Barisal __|Nooria Secondary School Bengali Class 5 228 52 97
Total 196 17375 48 90|




Technical Cooperation Project
for
Development of Human Capacity on Operation
of Weather Analysis and Forecasting
in
The People’s Republic of Bangladesh

SAFETY PRECAUTION
1. Word Definition
The words that designate a degree or level of Hazard seriousness are used in the

manual for product safety.

(1) Danger:

It indicates a potentially hazardous situation which, if not avoided, will result in death

or serious injury

(2) Warning:

It indicates a potentially hazardous situation which, if not avoided, could result in death
or serious injury.
It also contains a serious situation which, if not avoided could affect serious damage to

the related devices and result in radar operation stop.

(3) Caution
It indicates a potentially hazardous situation which, if not avoided, may result in minor
or moderate injury. Is also contains a potential situation which, if not avoided, may

affects normal radar operation

2. Safety Precaution in Related Devices
Transmitter/ATU (TX/ATU) and Antenna (initial component) and Antenna Controller
(AC)

(1) Since the TX/ATU operate not only in high voltage which remains charged for a
while after shutdown but also contains heavy components etc., precautionary
are shown for each treatment.

(2) A lot of precautions are also described for the antenna handling due to the
safety.

(3) It is essential that the safety and precautionary notes contained in the manual
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should be read and fully understood before touching any TX/ATU, AC and
Antenna internal component.
(4) When working in the radar site, a second person should be stand-by to assist
and summon help in case of accident.
3. Keep Clean and Cool (Air-conditioned)

(1) Environmental conditions should remain suitable cool and clean.

(2) The room to buffer for preventing foreign mud and debris from entering into
the room should be prepared in the case when the entrance is near to the
outside.

(3) The equipment room in the radar site should be treated under the rile that any
person should remove shoes before entering and change the inner shoes.

(4) Keep the inside of each device especially the TX/ATU clean.

4. Trouble shooting

Whenever any fault will occur in the system, what maintenance crews should

firstly have to do is to go the radar site to settle the trouble.

(1) Since the restoration manner after the fault indication is different among each
device, you should get enough understanding of each device.

(2) TX and AC have the function of Reset among every device. Even if the AC has
this function, you should go to the radar site in the event of OVERLOAD.
Because OVERLOAD seldom works and is usually issued due to the trouble in
the Antenna.

(3) Since the TX/ATU provides self- restoration function, fault indication may
sometimes be recovered in the case when fault will happen in the threshold
zone of any performance.

The Digital Receiver Signal Processor (DRSP) is not so dangerous compared to
the TX/ATU, because the DRSP doesn’t contain any high voltage units.
When a fault keeps indicating with restoring, you must go to the radar site for

checking troubles.
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for
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in

The People’s Republic of Bangladesh

Necessary of Periodic Maintenance of Radar System

1. Main purpose of periodic maintenance

The periodic maintenance of the meteorological radar including Check and Adjustment

1s the following two themes:

1) To keep the system operation performance constant and stable to provide the
constant, high quality meteorological information for users.

2) To prevent from a fault occurrence through preventive check and maintenance.
Especially, keeping operation records of the equipment is very important as
suggested in the maintenance instructions because it is necessary to immediately

identify any change in each device when failures occur.

2. Failure distribution in the Life time of Electric equipment based on Reliability

Management

The failure distribution Curve in the life time is shown the following Figure.
The distribution of the failure is divided into three periods, that is 1) Early failure, 2)

Random failure and 3) Wear-out failure. The curve is named “Bathtub Curve”.

«——  Useful Life

At present situation

arey ainjre

New Doppler Radars Dhaka and Rangpur

Hour

! - o
«—>|€————Random failure period —> ) Wear-out failure

Early failure (Stable Operation) 7

Failure Rate Curve for Electric Equipment
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1) Early failure period
In this period, failure is mainly caused by the flaws in design and manufacturing in
the factory or mishandling of the equipment. Failure is decreasing by screening, barn-in,

aging and debugging of parts used in the equipment or the equipment itself.

2) Random failure period
This period called useful life. The operation of equipment is stable in this period.
Failure rate is very low and keep constant. In order to prevent the equipment from

failure, periodic preventive maintenance is necessary.

3) Wear-out failure period
The failure rate is increasing due to degradation default of electric parts and wear of
mechanical parts. As secondary failure is also increasing, it is important to accumulate

a regular record of each device and equipment.

3. Preventive Check and Maintenance

1) The scheduled periodic check and maintenance will help to ensure optimum system
performance and may serve to detect certain potential minor malfunction prior to
them developing into a major fault.

2) There is no practical way of detecting a system impending fault or malfunction
associated with each device except the Antenna.

3) Most faults don’t emerge as a mechanical trouble in the Antenna has usually sent a
message or sign in the form of unusual sound.

4) Tt is important to accumulate record pf each device, as suggested in the maintenance
instructions, o order that any change in each device is readily identified.

If any indication will significantly differ from the typical value, the cause should be
investigated.

5) The key performance item concerning the transmitter is important is to check and
keep records the Klystron performance.

6) Alot of protective measures are provided for early stage detection of a potential fault
which may result in the Klystron
The following two items are important to maintain the Transmitter correctly.

(1) To keep records and to pay attention to a slight variation.
(2) To make a careful observation on both peak current and detected RF waveform.

Those waveform sometime give us a signal of a creeping discharge in any place.
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You may observe a slight fluctuation on the leading edge of waveform with an
expected time axis range of the Oscilloscope.
7)  You should not fail to notice a slight variation from the usual value in the case of the

Klystron handing, especially.

4. System Status Check
All operation status of the system is displayed on the Radar Status window of

Workstation.
Check the system operation status on the “Radar Status Menu” of the workstation

everyday as the regular check.
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Techniques used in Doppler radar

1. Doppler Effect and Doppler Velocity

Modern Doppler radar provides not only very useful information on the position of storms, their
movement, development and other properties, but also direct measurements of the speed of
storms as cyclone by using the Doppler effect.

Doppler Effect, discovered by J. Doppler, is that a moving object will shift the frequency of the
sound in proportion to the speed of movement.

Doppler Effect caused by sound was confirmed by C.Buys Ballot. The famous experiment is
that of the train whistle approaching a stationary observer. If the train blows its whistle while
approaching and continues blowing it as it passes and goes off in the other direction, anyone
listening to the sound will hear the pitch of the whistle decrease when the train pass by.

The same effect happens with electromagnetic radiation.

Doppler radars make use of the Doppler Effect or the apparent change in frequency or
wavelength of a wave that is perceived by an observer moving relative to the source of waves
radiated by the radar transmitter. In the case of radar, the situation is to have stationary radar
observing moving targets. Each target that is moving will shift the frequency of the radar
signal an amount which depends on its speed.

For example, let’s consider a single target at distance r from radar. A radar wave will travel to
the target 21 since the wave has to go out the target and back to the radar. This distance can be
measured in term of the number of wavelengths from the radar to the target and is equal to as
2r/A where A the wavelength of the radar signal is. As one wavelength in radians is
2 radians.  So, the distance in radians becomes (2r/A)2 z , thatis 4nr/ A .

The phase of an electromagnetic wave is essentially the fraction of a full wavelength a particular
point is from some reference point measured in radians (or degrees) shown in Figure 1.

Figure 1 show that the transmitting wave traveled to a target and was reflected to the radar, that
is, the wave made round trip over 2r distance between the radar to the target moving at range r.
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Figure 1 Doppler Effect (From D.V.Payne (1979)
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The reference point of a wave is usually the point on sine wave where the cosine is one and zero.
For the sine wave, its phase is zero. If it is a quarter of the way from the start of the wave
toward the next wave, its phase is 2n/4=n/2 radians (90°). Phase shifts can be either positive or
negative but are always less than 2z radians (360°). In fact, if the phase shift is more than ©
radians (180°) we usually consider the phase difference to be the difference in angle between the
point of interest and the nearest zero point. That way the phase shift will never be more than
+n radians (180°).

If a radar signal is transmitted with an initial phase ¢,, the phase of the returned signal ¢ is

given by
A xr
= +
The change of phase with time from one pulse to next is given
49 _Azdr
d A dt

,where d( )/dt is the time derivative or time rate of change of parameter.
The velocity of the target is given by
v-2r
dt
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Angular frequency Q is the time rate of change of angle (or phase) and is defined by
Q= 9% _ 2nf
dt

Where f is the frequency shift in cycles per second (hertz)

21t f :4_7Z
A

(=2

A
The frequency shift f is caused by a target moving relative to a radar and is linearly
proportional to velocity and inversely proportional to wavelength. As the wavelength of the
given radar is fixed, the frequency shift is dependent only upon velocity of target. Table 1

explains description of the terms and equations described above.

Table 1.1 Description of the terms and the equations
Terms and Equations Description
2r Total distance traveled by radar wave to target
A The wavelength of the radar
or Distance measured in term of number of wavelengths
7 from the radar to the target
or A -r Distance measured in radians
— X2 =
A A
Arxr The phase of the returned signal
=0, + 1
b, The initial phase of the transmitting waves
dg¢ 4xdr The change of phase with time from one pulse to next
dt = 2 dt Pulse
dr Velocity of an object
ot
Angular frequenc
Q=90 _ o ARy
dt
N Frequency shift in cycle per second (hertz)
f= 1 (V : Doppler velocity)
(f : Doppler frequency)
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2. Simple block diagram of a Conventional radar and a typical Doppler radar

Figure 2.1 and Figure2.2 (Ronald E. Rinehart 1992) and Figure2.3 (Hamazu.2002) show the
block diagram of each of the conventional pulsed radar and a pulsed Doppler radar. (Ronald E.
Rinehart, 1992) The components used in Doppler radar are more complex than those of the

conventional radar.

REFLECTOR FEEDHORN

WAVEGUIDE

[MOD f—s- | xMTR f—(X
* TR
SWITCH

Fig2.1  Block diagram of simple conventional radar

REFLECTOR FEEDHORN
WAVEGUIDE —
l  ['Rec
|MoD I-»[xmn}:.. |[MIXER ._..1 IF AMPI
T/R
1 SWITCH ‘I‘

[ LOCKING I-— STALO
+

[CoHG}———— | perienion |—[Froc

Fig.2.2  Block diagram of simple Doppler radar

MOD: Modulator
XMTR: Transmitter
REC MIXER: Receiver and mixer
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T/R switch: Transmit/receiver switch
REC: Receiver including mixer, local Oscillator ,and
Per-IF amplifier ,Logarithmic IF amplifier

IF Amp: Intermediate frequency amplifier
STALO: Stable local oscillator
Coho: Coherent oscillator
Proc: Processor
£+ ffc Microwave fo +f_
Antenna «——»  CGirculator |« power q Modulator
amplifier
f0+fcifd f0+fc
Low—noise A Stabilized fy
mixer local oscillator > Mixer
preamplifier {STALO)
Fy
f_= f, f,
A 4
Coherent
Amplifier oscillator
{COHO)
S
= !
L Divider :
1
Divider I |
v R
]
. Phase H
] ' detector [T Poces (& 0

Phase shifter
{x/2)

|

1

]

|

+F
7 d
;

1

]

Phase
detector

Figure 2.3 Block diagram of the principal components of a simplified pulsed Doppler
radar
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3. Ability of a Doppler radar

In order to detect slight phase shifts, it depends critically upon the system maintaining a
transmission frequency and phase relationship from one pulse to the next. Many
Doppler radars use coherent transmitters using klystron tubes, instead of using
magnetron, because a klystron Doppler radar transmit exactly the same frequency and
initial phase from one pulse to the next. For other Doppler radars, using magnetron
tubes, it is difficult to maintain the same frequency and phase stability. The radars have
special components which sample and remember the phase and frequency of each pulse
so that it can be compared with the received signal.

There are limitations in the velocities and ranges that the radar can resolve
unambiguously.

3.1 elocity ambiguities

When a target is not moving toward or away from the radar, it will have zero radial
velocity.

This does not necessarily mean that the target is stationary. It simply means that the
target is remaining at a constant distance from the radar. It could be moving quite
rapidly in fact, but any movement it has must be perpendicular to the radar beam. Since
the only velocity a Doppler radar can detect using phase-shift principles is the radial
velocity.

If the velocity of a target is zero relative to the radar, there will be zero phase shift in the
frequency of the received signal relative to the frequency of the transmitted signal. If
the target is moving slightly away or toward the radar, there will be a slight phase shift.
As the speed of the target increases, the phase shift will also increase, producing an
increasing Doppler frequency shift. There is a limit, however, in how large a phase shift
the radar can detect. For example if a target were moving away from a radar just fast
enough that it traveled 1/2 a wavelength between two consecutive radar pulses, it would
produce a phase shift of =« radians. If it were moving toward the radar at the same
velocity, it would also produce exactly the same shift of x radian, and we could not tell
the difference in their velocities. As another example, if a target were moving so fast
that it traveled exactly a whole wavelength between two consecutive pulses, the radar
would detect zero phase shift and think that the target was stationary.
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3.2 Nyquist velocity

The maximum velocity a Doppler radar can detect correctly or unambiguously is given
by the velocity which just produces a phase shift of = radians. This is also called the
Nyquist frequency or Nyquist velocity, depending upon whether we are referring to the
maximum unambiguous frequency or velocity, respectively. Mathematically, we can
express this as

, Where the maximum frequency f,__, is given following by the sampling theory
_ PRF
fmax _T

and PRF is the pulse repetition frequency of the radar. Thus, radar is

_ PRF x 1

\ —_— 1
max 4 ( )

This is an important result. It says that if we want to be able to detect high velocities, we must
use long wavelength, large PRF ’s or both.

Estimated Velogity
V..

. Z

74v,. T 2V, V.. Vo W, v, —r

True Velocity

Figure 3.1 Expected estimated velocity V,  versus the true velocity
(From Ishihara, 2001)
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4. The limitations of Range

Now, what about the limitation on range?

It is known that a transmitted pulse and any returned echo travel at the speed of light.
The time it takes for a signal to go out and back from a target is t=2r/c, where c is the
speed of light, r is the range and t is time. The 2 accounts for the distance out and back
from the target. If a radar transmitted a shingle pulse and waited forever for a returning
echo, there would be no limit to the distance at which the correct range to a target could
be determined. In the real world, we do not wait very long before sending out a second

pulse.

(1) There are a number of reasons for this. One is that we cannot detect targets at extremely
long range or we are not interested in them. For meteorological target that exist relatively
close to the earth’s surface, the maximum range of detection is limited by earth’s curvature.
Even though the radar waves bend downward somewhat in their travel through the atmosphere,
the earth’s surface curves away even faster, so the radar beam usually gets so high above the
earth’s surface that storms are not detectable beyond 400 to 500km from a ground-based radar.

Figure 4.1 shows the line of sight of the earth curvature.

Efevatj;an
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Z A~ -"'74--.._“2\\\\\
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A e L ™
%ﬁﬁ 2avAns “::“::\QQQQ
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& ﬂv, gl = Yy SR A S N N
ﬁlfﬁéﬁ SIS
ﬁ%%g Distance (km) —_ \\it\
p/‘;%/ = \Q
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Figure 4.1 Line of sight diagram (From JICA and JMA, 1979)
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(2) Another reason we are not interested in distant targets is that the inverse square low
decreases the power received from a meteorological target according to 1/r?.  If a target is too
far away, the power received from it will be so weak that the radar will be unable to detect it.
For these and other reasons, radars are designed to send out subsequent pulses of energy at
fairly frequent interval.

4.1 Determination of PRF

The interval between pulses T is determined by the pulse-repetition frequency and is given by

T=—1_
PRF

Now, the given T can determine the maximum range a radar signal can travel and return before
the next pulse is sent out.

The combination of maximum unambiguous velocity and maximum unambiguous range
form two constraints which must be considered in choosing the PRF for us with a
Doppler radar.

Notice that non-Doppler radars are only constrained by that maximum unambiguous
range; since they cannot measure velocity, the velocity constraint does not apply.

By equations (1) and (2), we find

Vr_C/i

max ' max —
8

we must have a small r

max !

If we want to have a largeV since the right side of the equation is

max !

a constant for the given radar.
Conversely, if we want to detect echoes correctly to long ranges, we can only detect small
velocity.
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Figure 4.2 Summary of conditions for range and velocity folding

(From Gossard and Strauch, 1983 )

Table 4.1 Example of typical unambiguous range and velocity for a variety of radar

frequency band and PRF

Frequency | Wavelength PRF 750Hz PRF 1000 PRF 2000
Band A(m
( ) rmax Vmax rmax Vmax rmax Vmax
(km) (m/s) (km) (mis) (km) (m/s)
X 3 5.6 +7.5 +15
C 5 200 +9.37 150 +12.5 75 +25
S 10 +18.75 +25.0 +50

Table 4.2 Unambiguous range and velocity of Bangladesh Meteorological Radar

Frequency | Wavelength PRF 576Hz PRF 720
(MHz) A (m) max Vinax Fax Vinax
C-band (km) (m/s) (km) (m/s)
2850 10.5 384 +15.12 208 +18.9
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5. Technique of Improvement of Nyquist maximum velocity

For a radar of wavelength ( A ) operating at fixed sampling period(T ), the unambiguous
(Nyquist maximum) velocity (V.. ) and range (r__ ) are given by

max max

VmaX:PRka VmaX:CxT: C T:i

4 2 2x PRF PRF
Often these intervals do not fully cover the span of velocity and range that one would like to
measure. The problem is generally worse for short wavelength radar, since that unambiguous
velocity span is directly proportional to A for a givenT . If the unambiguous range interval is
made sufficiently large by increasing T , then the resulting velocity span may be unacceptably
small. The technique, called Dual PRF velocity unfolding, provides extension of the
unambiguous velocity span by a factor of either two or three beyond that given above. The
technique uses two pulse periods rather than one, and relies on the extra information obtained to
correct the mean velocity measurement from each individual period. The Dual PRF trigger
pattern consists of alternating (N+k)-pulse intervals where the period in each interval is either
T, (for the low PRF) or T , (for the high PRF). Here “N” is the same size, and “k”
represents a delay that permits the clutter filter to equilibrate to the new PRF after each change.
The two PRF periods T ,and T , must be chosen in either 3:2, 4:3, or 5:4 ratio. These ratios
give factors of two, three, and four times velocity expansion over the T | period alone.

The unfolding algorithm makes use of the following results. The measured phase angles for
the r, autocorrelations at the two PRF’s are:

_AnVT, _AnVT,
A A
where angles outside the basic [-w, 7] interval are returned to that interval by appropriate

6, and 6,

additions of £2x uncertainties reflects the that each measurement is folded into its own

unambiguous interval:

A A
I max = o Vh max — o
4T, 4T,

If ¢ isdefined to be the difference between the two measured phases then

V

4
¢=06 -6, :77[[1] _Th]
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which can be interpreted as a phase angle within the unfolded interval:

y A
Uunfold 4(T| _Th)

Now if T ,and T , arein 5:4 ratio, then

S
5 4
Nyquist Velocity of T, V, . = b;rfl = 10'5:720 =18.9 m/s
Nyquist Velocity of T, V, . = 7»>;f2 _ 10-5%576 =15.12 m/s

Vo = Vi XN2=V, _ xN1=18.9x4=15.12x5=75.6 misc

u max

The Figure 5 shown the expected estimated velocity processed by the two PRF technigue.

A velocity estimate V4 i obtained from echo samples spaced T, , whereas a second velocity
estimate obtained from samples spaced by T,.The uniform velocity of spacing T, is used
during one scan, and the scan is repeated continuously with uniform sampling spacing T, . The
two different Nyquist interval scan is caused by two different Nyquist interval and can make the
scan significantly different velocity aliasing.

oL
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—Vnygh — Vnyq| + m/sec

3§V4 / Vnyqh
/ Doppler spee/

_/,_o 40 é)/so

/

Figure5  Expected estimated velocities (Vnyql,Vnygh) versus the velocity for T,/T,
=5/4
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Conception of Single PRF
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Conception of Dual PRF

PRF ratio: 5to 4
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MINUTES OF MEETING
ON
TECHNICAL COOPERATION PROJECT
FOR |
DEVELOPMENT OF HUMAN CAPACITY ON OPERATION OF WEATHER ANALYSIS AND
' FORECASTING '

IN THE PEOPLE’S REPUBLIC OF BANGLADESH

The 1% Joint Coordination Committee. (Here in after ‘JCC’) meeting' on the
captioned project among the concernéd officials of the Government of Bangladesh and Japan
Tnternational Cooperation Agency (JICA) Bangladesh Office has been conducted under
chairmanship of Ms. Arjumand Habib, Director of the Bangladesh Meteorological
Department (BMD).The results of the discussion, both sides have confirmed and agreed the
main items described in the attached sheets. .

Dhaka, October 07, 2009

: —~
7’4’ (b,\w 'erv_\/\ ~NJ
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TODA Takao Arjumand Habib
Chief Representative . Director
Japan International Cooperation Agency Bangladesh Meteorological Department

Bangladesh Office



ATTACHMENT

1. Project Name:

Technical Cooperation Project for Development of Human Capacity on Operation of Weather
Analysis and Forecasting in the People’s Republic of Bangladesh

2. Implementing Agency:

Japan Side: Japan International Cooperation Agency (JICA)
Bangladesh Side: Bangladesh Meteorological Department (BMD)

3. Relevant Items discussed:

A) Confirmation of the role of Joint Coordination Committee (hereinafter referred to as “JCC”)
and its composition:

\

By all the attendants named in Annex-1), the role and components of JCC were confirmed as
Annex-2 attached Ilerewith.

B) Confirmation of the Project Design Matrix (PDM):

JICA Bangladesh Office mentioned that the sentence indicated in ANNEX-3 of the PDM in the
column “Important Assumption of Project Purpose” is not appropriate. JICA Bangladesh Office
recommended to delete the sentence and it was agreed by all the member of JCC.

C) Publishing a Brochure to Explain Project details and effectiveness:

The CR of JICA Bangladesh office has emphasized on the necessity of concise brochure prepared
by BMD. The brochure will sensitize the related stakeholders on the benefit of forecasting system
of BMD. JCC members agreed on this point and requested to BMD to prepare the brochure as early
basis.

D) Inclusion of Weather Forecasting and Warning Issues into the school Curriculum:

The CR of JICA Bangladesh office has mentioned the importance of knowledge development for
students on the weather system and information through the text books of primary school level.
JCC members are agreed and requested to the chairperson to take necessary initiative (consultation
with Ministry of Education) regarding this matter.

E) Preparation of Baseline data for comparative study after Project:

The CR of JICA Bangladesh office has mentioned the importance to analyze the effectiveness of
project by comparing with existing baseline data. JCC members agreed on this point and requested
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@
to BMD to prepare the baseline data.

F) Confirmation of the Work Schedule

The team leader of JICA expert’s explained that the period of the Project is planned up to the end of
December, 2012 and the Work Schedule of Japanese Fiscal Year 2009 attached as ANNEX-4, and it
was confirmed by JCC.

(3) Assignment of Bangladesh Counterparts

All of the BMD Counteriaarts selected by the Project Director and JICA Experts were confirmed
and approved by JCC. The Executive Engineer of Flood Forecasting and Waming Centre
(FFWC-BWDB) indicated necessity of inclusion of the FFWC personnel in the project. JICA
expert members welcomed the suggestion and selected 3 personnel as counterpart from FFWC.
The finalized List of Counterpart is attached as ANNEX-5.

H) Necessity of Equipment

The BMD strongly expressed the necessity of the equipment to be procured under the Project in the
FY 2010 by JICA Bangladesh Office mentioned in ANNEX-6. The BMD also explained the
location of the equipment as ANNEX-7. Furthermore, the BMD expressed that in order to satisfy
the PDM originally prepared in the stage of the Minutes of Meeting signed among JICA
Preparatory Study Team, Economic Relation Division (ERD) and BMD on November 12, 2008, the
required equipment is indispensable. JICA Expert Team mentioned that the equipment indicated
by BMD is very much required for project implementation and is included their proposal which has
been officially submitted to the JICA Head Office. The JICA Bangladesh mentioned that the JICA
preparatory study team did not consider the modermnization of equipment but technical improvement
of BMD stafl and also suggested the upgrade of equipment could be proposed by future project of
Grant Aid. Understanding the i1ssue the JCC confirmed that necessity of equipment must be
discussed further with a clear explanation from BMD.

Amnex-1 List of Attendants of JCC

Annex-2 Joint Coordmation Committee

Annex-3  Project Indicators of the Project Design Matrix (PDM)

Annex-4 Work Schedule

Amnex-5 List of Counterpart Participants on Different Fields under TA Project of JICA -

Annex-6 List of the Equipment to be procured under the Project in the FY 2010 by JICA
Bangladesh Office

Amnex-7 Location Map of the Project Site
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DEVELOPMENT OF HUMAN CAPACITY ON OPERATION OF WEATHER ANALYSIS AND FORECASTING

Annpex-1

LIST OF ATTENDANTS

JOINT COORDINATION COMMITTEE (JCC)
FOR
TECHNICAL COOQPERATION PROJECT FOR

IN THE PEOPLE’S REPUBLIC OF BANGLADESH

Location: Bangladesh Meteorology Department (BMD), Head Office
Time: 12: 00, October 07, 2009
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®
Annex-2
Function and Composition of Joint Coordinating Committee

1. Function

® To discuss and approve of the annual work plan of the project based on the
approved annual budget in line with the tentative schedule of the implementation
formed under the framework of the Record of Discussion;

® To review the overall progress and annual expenditure of the Project as well as the
achievement of the annual work plan mentioned above; '

® To review and exchange views on major issues arising from or in connection with
the Project.

2. Composition

(1) Chairperson-
Director of Bangladesh Meteorological Department (BMD)

(2) Co-Chairperson
Chief Representative, JICA Bangladesh Office

(3) Members

Deputy Secretary, Japan Branch, Economic.Relation Division

Sentor Assistant Chief/ Assistant Chief, Ministry of Defence

Executive Engineer, Flood Forecasting and Warning Centre (FFWC), BWDB
Director (Training & Planning), Disaster Management Bureau (DMB)
Official(s) in charge, JICA Bangladesh Office

Project Coordinator, Bangladesh Meteorological Department (BMD)
Japanese Experts of the Project

@ o e oo

Other appointed by the Chairperson and the Co- Chairperson as need basis
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_.annex-4

Work Schedule of Japanese Fiscal Year 2009

IstFY

FY2009

Ple o1

12

(T3]

Improvement of BDM’s capacity for ohservation & forecasting

Site survey at the existing observatories

Preparation of field observation procedires

II ™

Preparation of field observation manual

Impl tation of training on observation data acquisition & quality controd .

Inspection of field observation manval utilization

Preparation of cbservation field and instrument maintenamee and mangrment procedeces

Preparation of observatory maintenance and managemens reeoed book

Preparation of observation field & instrumen: maistenanee and mamagement manual

Implememation of training for observation field & instrument muatenanse and manazement

Inspection of utilization of obsenvation field & mnxrmment maaeasws md manragernend manual

Traiming for forecast briefing

Preparation of forecast briefing flawchar and recoed

Revision of forccast briefing fewchan and recoed book

Finalization of forecast briefirg flow chat and record book

Implementation of quantitative rainfall estimation by using the existing Doppler Radars

Collection and study of the existing data and matenials

Analysis of cornelations between surface nd radar observation data

Study of the eonstamts B and B i the radar equation for calculating rainfall amount by all the existing radars and selection of the
opimal constants for the radar observation

Optimization of rainfall zmount calculating parameter of all the existing radars

Study on archive of velocity data & products made by the existing Poppler Radars

Peeparation of composite pictures of the 5 existing radar systems, rainfafl amount calenlating paramieter optimized, in SWC

Climate change apalysis using the existing climate data

Implementation of statistical processing

Analysis of statistical processing result

Quality evaluation of the existing climate data

Study on observation guideline and database of the existing climate data

Preparation of daily observation data input format

Procurement support of the equipment required for posting the climate data on Web site

Review of Web site design

Posting the summary of climate data statistical analysis on Web site

Preparation of the workshop with SAARC .

Implementation of the workshop with SAARC

|Establishment of BMD persomnel’ s capability for 1 — 5 days weather Forecast using NWP basic knowledge

Training on NWP techmique

PC training for BMD

Technical discussion and practical training on NW? model

Study and evalustion on NWP products calculated by other countries

Concept and theory of NWP Guidance

Basic practical training on NWP Guidance using PC

Applicative practical training on NWP Guidance using PC

Trial operation of Meso scale NWP model

|Ezpanding comprehension of stakeholders related to natural disastors on veather and climate information

Preparation of activity plan on weather information dissemination

Implementation of questionnaire

Inplementation of Flood seminar and distribution of bocklet to local residents, pupils and students

Iaplementation of Trapical Cyclone seminar and distribution of booklet to loeal residents, pupils and students

Impiementation of Climate Change seminar and distribution of booklet to local residents, pupils and students

Preparation of booklet on Flood

Preparation of booklet on Tropical Cyclone

Preparation of booklet on Climate Change

Implementation of Open House -

Froper operation and maintenance of weather ohservation k monitering oquipment including meteorclogical radar systeas

Works in Japan

Implementation of technical

Implementation of meteorological radar operation training

Inplementation of meteorological radar maintenance training

Preparation of manual summary

Preparation of operation & maintenance record book

Preparation of consumables & spare parts list and procurement plan
Report and project evalution studies

Preparation of Inception Report (IC/R) Draft version

Prepanation/ explanation/ discussion on Inception Report (IC/R)

Preparation/ explanation/ discussion on Progress Report 1 (P/RI)

Preparation/ explanation/ discussion on Progress Report 2 (P/R2)

Preparation/ explanation/ discussion on Progress Report 3 (P/R3)

Preparation/ explanation/ discussion on Final Report {F/R}

Project evalution study by JICA

ll?roject--evalution study by JIGA - -

EEE Bangladesh 1 Japan

o)
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Annex-7

Location Map of the Project Site
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X — Ve
3 . :/
(::9 -  Government of the People’s Republic of Banglauv...
N Ministry of Finance
NS, Economic Relations Division
G 04 B Japan-2 Branch

www.erd.sov.bd

8 - .
Z 0\
No-09. 160.024.03.02.006.2008-129

Subject: Minutes of Meeting (M/M) on the joint evaluation report for the mid-
term review of the project “Development Human Capacity on Operation
of Weather Analysis and Forecasting”.

Dated: 07/03/2011

A mid-term review mission from Japan International Cooperation Agency
has visited Bangladesh to orepare the joint evaluation report (JER) for the
“Development Human Capacity on Operation of Weather Analysis and

| Forecasting” project of the Ministry of Defence. In this regard, a Minutes of
Meeting (M/M) is signed’ on 06/03/2011. which is sent herewith for kind

“information and necessary action.

Yours sincerely

ﬂ 7‘;/:2/5 !
(Khagza Begum)
Deputy Secretary
Phone: 9116322

|. Secretary, Ministry of Defencé;. ’if:’ﬁ RS
Ganabhabon Complex, Sher-e-BanglaNagar, Agargaon,Dhaka.
(Atten. Mr. Shamimuzzaman, Senior Assistant Chigf)™ ™
\_Z Director, Bangladesh Meteorological, Agargaon, Dhaka.
3. M. Hiroyuki Tomita, Leader, JICA Bangladesh office,
Uday Tower, 7 floor 57&57A, Gulshan Avenue (South) Circle-1,

Dhaka-1212.




MINUTES OF MEETING BETWEEN
JAPAN INTERNATIONAL COOPERATION AGENCY AND
AUTHORITIES CONCERNED OF THE PEOPLE’S REPUBLIC OF BANGLADESH
AND BANGLADEDH METEOROLOGICAL DEPARTMENT

ON

THE PROJECT FOR DEVELOPMENT OF HUMAN CAPACITY
ON OPERATION OF WEATHER ANALYSIS AND FORECASTING

The Japanese Mid-term Review Team, organized by the Japan International Cooperation
Agency and headed by Mr. Hirojuki Tomita, stayed in the People’s Republic of Bangladesh
(hereinafter referred to as “Bangladesh”) from February 2nd to February 18th, 2011 for the
purpose of conducting the joint mid-term review on the Project for Development of Human

Capacity on Operation of Weather Analysis and Forecasting.

The Bangladesh Evaluation Team, which consists of members from the Ministry of

Defense and Bangladesh Meteorological Department, was also assigned for the purpose of

conducting this review.

After intensive study and discussion on the achievement of the project and its activities by

\

both teams, the Joint Evaluation Team, both parties agreed upon the Joint Mid-term Evaluation

Report attached hereto.

Dhaka, March 6th, 2011

Heyo

Mr. Hiroyuki Tomita

Leader

Japanese Mid-term Review Team

Japan International Cooperation Agency
Japan

b 0N

AL e avVa

Ms. Arjumand Habib
Director
Bangladesh Meteorological Department

v

Attachment: Joint Mid-term Review Report

Ms. Khadiza Begum

Deputy Secretary

Economic Relations Division
Ministry of Finance
Bangladesh,

A\
ek

Mr. Shamimuzzaman
Sentor Assistant Chief
Ministry of Defense




JOINT MID-TERM REVIEW REPORT
ON JAPANESE TECHNICAL COOPERATION PROJECT
FOR |
DEVELOPMENT OF HUMAN CAPACITY ON OPERATION OF
WEATHER ANALYSIS AND FORECASTING
IN
THE PEOPLE’S REPUBLIC OF BANGLADESH

JOINT EVALUATION TEAM

FEBRUARY 2011
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ANNEX LIST

Annex 1 Mid-term Review Schedule

Annex 2 List of stakeholders consulted/interviewed
Annex 3 PDM 0 (November 2008)

Annex 4 Master Plan as PDM 1 (May 2009)
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1. INTRODUCTION
1.1 Background and Objective of the Evaluation Mission

The People’s Republic of Bangladesh (hereinafter referred to as “Bangladesh™) is located on the delta of
major rivers like the Gandes, the Brahmaputra and the Meghna with 20% of its landmass being flooded
annuaily. During March to November, it is constantly hammered by tropical cyclones, storm surges, local
severe storms etc. and these common scenarios of Bangladesh requires the effective role of Meteorological

services to save the lives and livelihood of the vulnerable people.

Since 1988, Japan has the long history of cooperation for improving the meteorological services in
Bangladesh. Japan’s grant aid projects have contributed to establish infrastructures for data communication
and weather observation including 5 radar stations covering the all territory of Bangladesh. These
infrastructures however have, not contributed enough to weather forecasting and analysis since data
calibration of the radar data and actual rainfall amount is yet conducted. In addition, new technology of
weather analysis such as Numerical Weather Prediction is being required for the proper weather alert

dissemination of BMD.

Based on the request of Technical cooperation for BMD, Japan International Cooperation Agency
(hereinafter referred to as “JICA™) has collaborated with the Bangladesh Meteorological Department
(heretnafter referred to as “BMD™) in implementing the Project for Development of Human Capacity on
Operation of Weather Analysis and Forecasting (hereinafter referred to as “the Project”) for Bangladesh.

The Project was launched in October 2009, and will be completed in December 2012.

JICA dispatched an evaluation mission to Bangladesh from 2" to 18th of February 2011 to conduct a
Mid-term Review for the project. The entire process was a joint undertaking by the Bangladeshi and the
Japanese sides, with full cooperation from BMD and other relevant authorities.

The objectives of the evaluation mission were as follows:

1. Toreview the past inputs, activities, and outputs of the Project;

2. To evaluate the overall achievement of the Project since its commencement in 2009, using JICA’s
standard project evaluation criteria of relevance, effectiveness, efficiency, impact and sustainability;

3. To discuss the Project implementation and highlight constraints if any;
To summarize recommendations for the remaining period of the Project, and to draw lessons leamed
for the benefit of both Bangladeshi and Japanese Governments.




1.2 Evaluators

The following are the members of the Evaluation Team.

_ Name' | CRgdifior | - Desig
1 Ms. Khadiza Begum Deputy Secretary Economic Relations Division,
Ministry of Finance
2 Mr Shamimuzzaman | Senior Assistant Chief | Ministry of Defence
3 Ms. Arjumand Habib Director BMD
4 Mr. Hiroyuki Tomita Japanese Team Leader Senior Representative, JICA Bangladesh
' .| Office
5 Mr. Hideki Katayama | Cooperation Planning 1 Advisor, JICA Bahgladesh Office
6 Mr. Md. Anjsuzzaman | Cooperation Planning 2 Program Officer, JICA Bangladesh Office
7 Mr Yoshitomo Kojoh | Technical Evaluation Japan Meteorological Agency
8 Ms. Junko Miura Evaluation Analysis . | Researcher, Social Development
Department, Global Link Management, Inc.

* Mr. Yoshihisa Uchida parficipated in the Joint Evaluation Meeting as observers.

/
1.3 ‘Schedule

The Mid-term Review was conducted from the 2nd to the 18th February 2011 and the schedule is attached
as ANNEX 1.

i.4 Stakeholders Consulted/Interviewed

The stakeholders who were consulted or interviewed by the Evaluation Mission consisted mainly of the
following:

>  Counterparts of the Project

> Japanese experts assigned to the Project and local staff employed by the Project
»  Representatives of other partner institutions

The list of the parties consulted by the Team is included in ANNEX 2.

1.5 Methodology of Evaluation

In accordance with the latest JICA Project Evaluation Guideline of 2010, the Mid-term Review of the
Project was conducted in the following process.

Step 1: Project Design Matrix (PDM) 2, which was signed at the first Joint Coordination Committee (JCC)
on the 7™ October, 2009, was used as the basic tool of the Mid-term Review. The Project achievements
were assessed vis-3-vis respective Objectively Verifiabie Indicators. The level of inputs and activities were
evaluated in comparison -with the output levels. PDM 0 which was signed at the end of the project
formulation mission on the 12" November 2008 (attached to the Minutes of Meeting), PDM1 which was

signed on the 5* May, 2009 (attached to the Record of Discussions), and PDM2 (current PDM) are shown
in ANNEX 3,4 and 5.
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Step 2: Analysis was conducted on the factors that promoted or inhibited the achievement levels including

matters relating to both the project design and project implementation process.

Step 3: An assessment of the Project results was conducted based on the five evaluation criteria:
“relevance”, “effectiveness”, “efficiency”, “impact”, and, “sustainability”. '

Step 4: Recouunendations for the Project stakeholders for the remaining implementation period were
formulated for future projects to be implemented by both Bangladeshi and Japanese Governments.

Definition' of the five evaluation criteria that were applied in the analysis for the Mid-term Review is
‘ given in Table 1 below. l

Table 1 Definition of the Five Evaluation Criteria for Evaluation

_F—!ng:E‘f{_@.lll;aQOﬂ ' Definitions as per the JICA Evaluation Guideline
Criteria '
. 1 - Rele\lfance Relevance of the Project is reviewed by the validity of the Project Purpose~and Overall

Goal in connection with the Government development policy and the needs of the
target group and/or ultimate beneficiaries

2. Effectiveness | Effectiveness is assessed to what extent the Project has achieved its Project Purpose,
clarifying the relationship between the Project Purpose and Outputs.

3. Efficiency Efficiency of the Project implementation is analyzed with emphasis on the relationship
between Qutputs and Inputs in terms of timing, quality and quantity.

4. Impact Impact of the Project is assessed in terms of positive/negative, and
intended/unintended influence caused by the Project.

5. Sustainability ‘Sustainability of the Project is assessed in terms of institutional, financial and
technical aspects by examining the extent to which the achievements of the Project
will be sustained after the Project is completed.

Both quantitative and qualitative data were gathered and utilized for analysis. Data collection methods used
by the Team were as follows:

¥  Literature/Docwmentation Review;

»  Questionnaires (Counterparts and experts);

» Key Informant Interviews (Counterparts in Dhaka, Cox’s Bazar Radar Station and Chittagong
Meteorclogical Station, Japanese experts, partner agencies and organizations);

> Direct Observations (Dhaka Electrical Equipment Laboratory, Cox’s Bazar Radar Station, Chittagong
Meteorological Station and Comilla Regional Centre). l

1 “JICA Project Evaluation Guideline (revised: January 2004),” Office for Evaluation and Post-Project Monitoring, JICA.
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2. RECORD OF PROJECT IMPLEMENTATION

2.1 Implementation Process

-

Tﬁe project activities have been going on steadily éxcept those under Qutput 1 and 2. The belated
approval of Technical Assistance Project Proposal {TPP) delayed the procurement process of the equipment

(which was additionally requested after the Project started), then affected some activitics under Output 1
and 2. ‘

-

In spite of the delay of some activities, communication between the experts and the C/Ps and the
institutional sefting for implementation and is good in general. According to the questionnaire surveys and
interviews both with the C/Ps and experts, there is a general view that communication was smooth. During
the absence of experts, C/Ps communicated through e-mails when necessary. Working groups were
established as recommended in the project formulation mission in 2008. The working groups are listed as

below. In addition to the planned four groups, three others were added in order to implement the activities
more efficiently.

Table 2 Working Groups

No. Plan in 2008 Actual in 2011

1 Weather observation Weather observation

2. | NA Briefing
¥ | Radar Calibration Radar Calibration

4 Climate data management Data Quality Control -
5 NWP NWP

6 NA Web

7 NA Weather Info dissemination

However, the mission noted that the decision-making process could be more transparent if arena for
discussion among working 'groups such as a project implementation committee in BMD is established.

Several factors for smooth technical transfer were identified. First, BMD has appointed suitable C/Ps
with certain level of knowledge and skills for technical transfer. Second, some staff had already exposure to
the technical transfer from Japanese experts through the series of the Grant Aid Projects since 1988 (See
ANNEXG6) as well as the training in Japan outside this Project (See ANNEX 7). Finally, but not least,
these cooperation had already built strong mutual trust between the C/Ps and the Japanese experts.

As per overall monitoring of the Project, Joint Coordination Committee (JCC) was convened twice in
order to discuss the plan for future and to see the progress, but it has not convened since last February.
Drastic modifications to the PDM 1, particularly the activities and the indicators for Qutputs, were made
and approved by the first JCC in October 2009. Project activities have generally been carried out orderly in
reference to the PDM 2. However, the Plan of Operations (PO) has not updated along with the PDM 2.
PDM as well as PO have not been well referred to by the C/Ps.

-

* Between FY2002 and 2010, ten C/Ps participated in JICA Group Training, C/P training for the Grant Aid Projects or
TMA/WMO training.




2.2 Inputs
2.2.1 Japanese Side

a) Experts Dispatched
Since the beginning of the Project, a total of nine short-term experts listed in the PDM 2 were

dispatched3. Their fields of expertise are shown in the table below. The actual details are shown in ANNEX
8.

Table 3 List of experis
Field of Expertise
Team Leader/ Weather Forecasting & Waming Service and Organization Management
Weather Observation
Weather Service Infrastructure
Meteorological radar calibration
Data quality control and Statistical analysis
Web site Design
Numerical Weather Prediction
Weather Information Dissemination
Meteorological radar operation and Maintenance

\DOO--JQ'\U‘I-P-L»JMJ—AZ
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b) Equipment Provided

Up to date, the equipment equivalent to JPY 32,218,000 in total was provided. The list of equipment is
shown in ANNEX 9. Most of the equipment is fully utilized. The display systems for the briefing room
can be utilized as soon as the BMD’s budget is disbursed for internet security. Due to the delay of the
Technical Assistance Project Proposal (TPP), which was approved in December 2010, the procurement of
the following equipment was also delayed. The planned and revised timing of the procurement of the three
items are listed in the following table.

Table 4 Timing of plrogul_'_én“lent (Plan and Revised) _

No...| .Types of Equipment | Planned timing of prociirement | Revised timing of procurement
i . { Automatic rain gauges November 2010 May 2011
PC cluster October 2010 March 2011
3 AWSs September 2010 May 2011

Location maps of the stations where AWSs and rain-gauges will be installed are shown in ANNEX 10.

c) Training in Japan

In the Fiscal Year (FY) 2010, the three kinds of training were planned: 1) NWP, 2) Meteorological
Information Service, and 3) Climate Observation Dala Management. However, due to the delay of the .
approval of the TPP, the above training will be carried over to the FY2011.

d) Operational Expenses

Until the mid-term review in February 2011, a total of 178 million equivalent was disbursed against the

-

3 According to the Ex-Ante Evaluation Summary in March 2009, it was planned to dispatch seven short-term experts in total
of 80M/M in the following expertise areas: weather observation, weather forecasting, radar calibration-techniques, climate
data management, Statistical analysts techniques, NWP, and Radar operation and maintenance.
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total budget of 280 million JPY for the total project period’. The disbursed expenses were mainly used for
the dispatch of experts, purchase of the equipment and administrative costs of the Project. The details of the
operational expenses are shown in ANNEX 11. ‘

2.2.2 Bangladeshi Side

a) Appointment of Counterpart Personnel

At the beginning of the Project in 2009, a total of 26 BMD staff (excluding Project Director) was
assigned‘ as the counterpart. As of now, a total of 27 BMD personnel (excluding Project Director) are
assigned as the C/Ps. The list of C/Ps is shown in ANNEX 12. . ‘

b) Cost-sharing of Operational Expenses

BMD provided logistical support and supplemental budget necessary for the seminars and open-class.
The Technical Assistance Project Proposal (TPP) for this Project was approved by the Government of
Bangladesh in December 2010, but the budget has not been disbursed. The budget for this Project in the
TPP is a total of 231 Lakh Taka for the total project period. Its breakdown is shown in the following table.

Table 5 Budget proposal for this Project (unit: Lakh Taka)

Fiscal Year Budget
Year 1 (2009-2010) 0
Year 2 (2010-2011) 38.50
Year 3 (2011-2012) 116.50
Year 4 (2012-2013) : 26.00

Total 231.00

) Other support
BMD provided a Project Office/joint working space with C/Ps. It also provided a generator replacing the

commercial power supply so that the black-out do not negatively affect the project activities.

2.3 Achievement
2.3.1 Result of Activities

The activities in the PDM carried out untit the time of the mid-term evaluation are summarized in the '
following table. The Team reviewed activities and recognized that the project activities have been going on

steadily except those under Output 1 and 2. The delay of activities under Output 1 and 2 are caused by the
delay of the equipment. '

Table 6 Progress of Activities

\ Activities l Current Progress
Output 1: Capacity of BMD for observation and forecasting is improved. :

1-1 | To rehabilitate the existing meteorological observatories | The procurement of AWSs is now in the process.
in the targeted areas

1-2 | To prepare the field observation guideline Draft field observation pguidelines reflecting the
Bangladesh meteorological context was developed
jointly by the CPs and experts in accordance with the
WMO latest policy. Upon the arrival of AWSs/rain
gauges, some sections related to AWSs are to be added.

——

4 Ex-Ante Evaluation Summary in March 2009.
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1 To provide the training for field observers and data

inspectors on observed data acquisition and data quality
controt

Data quality control training for forecasters was
conducted several times over the last year. Training for
field observers on data acquisition is to be conducted
upon the finalization of the revised field observation
guidelines (which is developed under Activityl-2) and
the daily observation data input sheet (which is
developed under Activity3-1).

1-4

To prepare the operation and maintenance manuals for
observation fields and ingtruments

Draft operation and maintenance manuvals for
observation fields and instruments are under
preparation. Upon the arrival of AWSs/rain gauges,
some sections related to AWSs are to be added.

To provide the training for field observers and
instruments inspectors on maintenance and control of
observation fields and observation instrurnents

The training is to be conducted upon the installation of
AWSs/ rain gauges.

To prepare the briefing flowchart and record
b

Briefing flowchart and record are under prepar J ion.l

1picl

To procure and set up the requ1red equ1pment for the
training on optimization of radar ZR relation parameter
for rainfall calculation

Computers for training were procured Training on radar
calibration was conducted in September 2010,

To prepare correlation charts of rainfall data of radar and
surface observations in the observation range of 5
existing meteorological radar systems optimized radar
ZR relation parameter for rainfall calculation

Not prepared yet. To be prepared after acquiring the
real-time rainfall data upon the installation of the rain
gauges.

2-3

To compose the rainfali composite picture of 5 existing
meteorological radar systems optimized radar ZR relation

parameter for rainfall calculation in SWC

It is planned for the latter half of the project period. To

be composed after acquiring the real-time rainfall data

o

Elimate data isatilized for the trend] analys1s of clifate:change

upon the mstallauon of the ram gauges

To develop daily observation data input sheet for easy
statistical processing and data quality control of observed
data

Draft daily observatlon data mput sheet was dev310ped

through the full consultation between the. CPs and
experfs. It is planned to be finalized in May-June.
Upon the finalization of this sheet as well as the revised
field observation guidelines, the training for field
observers on data acquisition (including how to fill in
the sheet) is to be conducted.

3-2

To conduct climate data statistical analysis

Statistical processing of the rainfall data and
temperature data in the last 30 years was conducted
once, and the approximate trend was generally
understood. Continuous quality control 10 be conducted.

3-3

To publish the summarized result of climate data
statistical analysis to BMD Web page

Not published yet. However, the training on website
design was conducted.

'Output 4: Capacﬂy ‘of BMD personnel for 1 to 5 days weather forecastmg usmg basi¢ techruques of Numerical Weather -
Pred1ct10n (NWP) is estiblished: :

natural disaster

4-1 | To procure and set up the required equipmeni for the PC ciuster was provided.
training on Numerical Weather Prediction (NWP)

4-2 | To conduct the basic training on Numerical Weather | A total of sixty hours training was conducted for more
Prediction (NWP). than six trainees each time.

4-3. | To conduct the training on Numerical Weather Prediction | It is planned for the latter half of the project period.
(NWP) guidance

4-4 | To operate the Meso Scale Model (MSM) by using PC } It is planned for the latter haif of the project period.
(Lmux) on trial base

Oufputs: T 'Elerstandmg ahout weather and‘climate information among stakelibiders related io natural disaster is déepened..

5-1 | To conduct the seminars for the stakeholders related to | 2 seminars targeting various stakeholders were

conducted in Tangail and Rangpur. One seminar
targeting various ministries and agencies was conducted
in Dhaka. 14 open-classes targeting Grade-8 students
was cq_n_dBc_ted in 2 schools in Tangail, 2 schools in
Rangpur and 5 schools in Dhaka.




5-2

To prepare the booklets of weather, climate and natural
disaster

Booklets were prepared in Bengali and English, The
booklets include the weather information such as
thunderstorm, drought, tomados, etc. Information
regarding flood, cyclones ‘and climate change are to be

manuals for meteorological Radar System

prepared.
- miaifitain peily. " et Ll e SRR T B RS
6-1 | To conduct the training on operaiion and maintenance of | The training was conducted at all the five Radar
the Meteorological Radar Systems, Systems. The training was pm'tiéipatcd by 38 staff (10 in
Dhaka, 5 in Cox’s Bazar, 6 in Rangpur, 8 in Khepupara,
and § in Moulvibazar),
6-2 | To prepare the operation and maintenance (C&M)

User-friendly and summarized O&M manuals were
prepared based on the lengthy O&M manuals prepared
by the suppliers in the Grant Aid Projects. O&M record
was also developed and being used.

2.3.2 Result of Outputs (Qutput 1-6)
Output 1

Capacity of BMD for observation and forecasting is improved.

" Achicvement as of Februsry 2011

accurate observed data: 6
existing meteorological
observatories

Degree of accuracy can be judged
after the quality control by comparing
the data acquired with the existing
equipment and that of AWSs.

1.2 Training for field observers and | NA Data quality control training for
' data inspectors on observed forecasters was conducted several

data acquisition and data times over the last year.
quality control: 6 times .

1.3 Briefing in SWC: at least 1! Not conducted as Not conducted yet as such.
time/day such. Discussions are | Discussions are held irregularly.

held irregularly.
Output 2

Quantitative rainfall estimation by using Doppler Radars is implemented.
For the achievements of Indicators for Qutput-2, see below.

Objectively Verifiable Indicators | Baseline before the Achievement as of February -
. o Project started 4 2011 -

2.1 Correlation of radar rainfall data | No Not yet. It is possible after the
observed by the optimized radar ZR real-time rainfall data is obtained
relation parameter for - rainfall by the AWSs and automatic rain
calculation and surface observation gauges which are planned to be
is corroborated, installed in May 2011.

2.2 Binary data of rainfall intensity | No Same as above.
composite  picture created by
rainfall data of 5 existing radar
systems optimized ZR relation
parameter for radar  rainfall

-calculation—is_distributed.-to—Elood-
Forecasting and Waming Cenire
forg - @y 8-
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Output 3

Climate data is utilized for the trend analysis of climate change.

For the achlevements of Ind1cators for Output 3, see below.

Summary of chmater stahstlcal)
analysis is shared with the
SAARC countries

Climate statistical analysis has been
in the progress.

Output 4

Capacity of BMD personnel for 1 to 5 days weather forecasting using basic techniques of Numerical
Weather Prediction (NWP) is established.
For the achievements of Indicators for Output 4, see below. _

4.1 Able to use the basic techniques Too early to make Judgment 8 staff
of Numerical Weather Prediction 0 is attending the training.. The
(NWPY: 5 staff of BMD achievement test result revealed that
| more . than - 70% participants
understood the contents.

Output 5

Understanding about weather and climate information among stakeholders related to natural disaster is

deepened.

For the achievements of Ind1cators for Output 5 see below

Indlcators T Proj.e'ct sta_rted' o B . _

5.1 Implementation of seminars for | NA The target was achieved. 71% to 80%
stakeholders related to natural of the participants of three seminars
disaster: 8 times, 70% of the understood the contents. 86% and
participants  understood  the 96% of the participants of the
contents fourteen open-classes understood the

contents.

5.2 Booklets of weather, climate and | NA The target was achieved. Booklets on
natural disaster to be distributed the weather information such as
to stakeholders related to natural thunderstorm, drought, tornados, etc.
disaster including elementary ’ were distributed to junior high
schools and residents in disaster schools ° and residents in the
affected area : 3 disaster-prone areas, Tangail,

. Rangpur and Dhaka. Information
regarding flood, cyclones and climate
change are to be prepared.

Qutput 6

Weather observation and monitoring equipment such as meteorological Radar system elc. are operated

5% Consadermg the contents of te lj00klets,_the—target—group—for-the—book—lets—was—changed—from_the..e}ementar_y_scho_ol
students to the junior high school students.
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and maintained properly. *

For the achievements of Indicators for Output 6, see below.

Indicator Starged
6.1 Able to implement | Regular maintenance only Regular maintenance only
regular  maintenance | Cox’s Bazar: 2 Cox’s Bazar: 3-4 (Note 3)
and trouble shooting { Khepupara: 2 Khepupara: 4
for the meteorological | Moulvibazar: 1 Moulvibazar: 1
Doppler radar | Dhaka (Notel): 2 Dhaka: 2
systems ®: 9 staff of | Rangpur: 2 Rangpur: 2
BMD
Both regular and trouble shooting | Both regular and trouble shooting
(Note 2) Cox’s Bazar: 1-3
Cox’s Bazar: 1 Khepupara: 2
Khepupara: 1 Moulvibazar: 1
Moulvibazar: 1 Dhaka : 2
Dhaka: 1 Rangpur: 2
Rangpur: 1
6.2 Operation/maintenance | Lengthy O&M manuals which | O&M  manuals which  were
manuals is utilized in | were provided by the | developed by this Project are
each existing | manufacturer during the Grant | utilized in each Radar Station'.
Meteorological Radar | Aid projects were utilized.
Station

Notel: Although the Radar Systems in Dhaka and Rangpur are not Doppler Radars, the mission surveyed those
two systems in order to overview the whole systems.

Note 2: Except the serious troubles which require the repair by manufacturers.
Note 3: The number for Cox’s Bazar varies among the respondents of the questionnaire survey and interviews.

2.3.3 Achievement of Project Purpose

Project Purpose: Weather information for natural disaster management is strengthened in terms of time
and gquality through human capacity development and dissemination of weather information among:
various stakeholders L

The achievement of Objectively Verifiable Indicators for Project Purpose observed so far is as follows.

'Objectively‘Veriﬁable'Indicator's Achievement as of February 2011

1 Rainfall data of the optimized radar ZR | Not provided yet.
relation parameter for rainfall calculation
is provided to FREWC
2 Accurate and easily understanding.] Easily-understanding daily weather bulletin has been
forecasting and warning to organizations | timely issued. Warnings were issued 57 hours ahead
related to natural disaster management | and 30 hours ahead of the Cyclone GIRI's landing in
and mass media are timely issued Myanmar (in October 2010). No cyclone has landed
. after the Project started (October 2009). In order to
judge the accuracy and timeliness of the warning
issuance, more cases for analysis are required.
Furthermore, accuracy and timeliness should be
defined more clearly to make precise judgment.

As shown above, Indicator 1 has not been achieved yet. It is alse difficult to judge the achievement level

of Indicator 2 due to the lack of précise definition of “accuracy”. Taking cyclone as an example, if we

§ Doppler Radar Systems are those in Cox’s Bazar, Khepupara and Moulvibazar,
? Due to the time constraint, the evaluation team confirmed through the direct observation only at the Cox’s Bazar Radar

Station. Regarding other stations, it is judged based on the information provided by the experts.

o g




define Indicator 2 as “Accurate and easy-understanding forecast and warning such as cyclone track forecast
in accordance with the Standing Orders on Disaster (SOD) 2010(ANNEX 13)® are timely issued to the
organizations related to natural disaster management and mass media”, then, it can be judged that the
SWC’s warning issuance was accurate and timely. For example, the SWC’s recent cyclone forecasts’ cover
the following items instructed by SOD 2010: 1) position of the storm centre, 2) velocity and direction of the
storm, 3) mention of the thanas of the districts likely to be affected (if possible), and 4)appropriate time of
commencement of gale wind at different places.

2.4 Evaluation by Five Criteria
2.4.1 Relevance

The relevance of the Project is high in reference to the needs and policies of Bangladesh as well as
Japanese Official Development Assistance (ODA) policy for Bangladesh.

Bangladesh is located in a sub-tropical zone and its climate condition is influenced by tropical cyclones,
storm surges, local severe storms, heavy rainfall, river erosion, major floods, flash floods and other natural
phenomena. These phenomena have constantly caused a great number of damages and affected people’s

lives and properties and eventually setback the socio-economic development of the country.

According to the Standing Orders on Disaster of the Government of Bangladesh, BMD is sole
organization in the country responsible for disseminating meteorological information, forecasts and
alerts/warnings to the concerned. The establishment of the five Meteorological Radar Stations by the Grant
Aid Projects by the Government of Japan from 1999 to 2009 has assisted BMD to obtain more accurate
estimates of rainfall and its time of occurrence, which made possible the issuance of timely forecast for
disaster risk reduction in cooperation with related disaster management organizations. However, in order to
issue more accurate forecast in timely manner, modemn and objective technologies such as radar rainfall °

analysis and NWP were required. This Project has been consistent with such needs since the Project started. '

In light of the national policy, one of the Action Agenda in the National Plan for Disaster Management
(2010-2015) is the technical and technological capacity building of BMD, FFWC and other related
organizations to a) improve the accuracy of early warning information generated and b) increase the lead
time for flood forecast. Thus, this Project is also consistent with the national policy.

In view of the policy of the Government of Japa1:1, this Project can be considered as one of the Disaster
Prevention Program, which the Govemnment of Japan gives a high priority among its various ODA
programs. The latest Japan’s ODA policy towards Bangladesh (2006) emphasises the following three areas:
1) economic growth, 2) social development and human security, and 3) governance. Disaster management
is one of the priority sectors under the human security area. As the Project’s Overall Goal is aimed at the

reduction of the natural disaster losses, this Project is expected to contribute to the Japan’s ODA. policy
towards Bangladesh.

® According to the SOD2016, warring: 24 hours before, danger at least 18 hours before, and Great Danger at least 10 hours
before. :

® SIDR (November 2007), AILA (May 2009) and GIRI (October 2010).
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2.4,2 Effectiveness

1) Achievement of the Project Purpose

The weather information for natural disaster management is gradually strengthened in terms of time and
quality. However, based on the indicators and means of verification in the current PDM, it is difficult to
judge the effectiveness. Therefore, it is recommended that the indicators and means of verification be

revised and effectiveness be judged based on the revised ones. Regarding the means of verification, more
cases for analysis are required.

2 ) Relationships between each output and contribution of outpufs to the Project Purpose

Six Qutputs are closely related each other and have been directly contributing to the Project Purpose. In
this sense, the Project is heading for the right direction.

As shown in the diagram (Amnex 14), each output is closely related each other. -First, surface
observations with the existing equipment will be conducted in accordance with the observation guidelines
which are being developed under Outputl, and the observed data will be entered in the data input sheet
which is being developed under Output 3. In parallel, the major meteorologifcal real-time data will be
acquired at the six meteorological observatories with the Automatic Weather Systems (AWSs) under
Outputl. By comparing the above two kinds of data, the data quality control will be conducted (Outputl).
The quality of the archived data will be controlled and used for the climate data statistical analysis (Output
3. '

Under Output 2, the radar calibration will be implemented with the data from the twelve automatic
(real-time) rain gauges which will be installed by this Project and the data from the five Radar Systems
which were established by the Grant Aid Projects. The operation and maintenance capacity of the Radar
Systems has been further strengthened under Output 6 based on the existing capacity which had been
&eveloped through the implementation of the Grand Aid Projects as well as the On-the-Job Training (OJT)
among.the staff. The estimated rain amount from the radar calibration will be provided to FFWC under
Output 2.

Based on the observed data from thirty five field observatories with the existing equipment and the data
from the six AWSs (Output 1) as well as the estimated rain amount (Output 2), briefing for understanding
and sharing the meteorological situations will be conducted at the Storm Warning Centre (SWC) under
Output 1.

Under Qutput 4, by continuously using the product from the Japan Meteorology Agency (JMA) global
model as input data, BMD will operate the Meso Scale Model (MSM)} for NWP forecasting on trial by
using the PC cluster.

Finally, based on the meteorological information improved in terms of accuracy and timeliness through
the Qutput 1,2,3,4 and 6, BMD’s capacity to promote understandings about meteorological information
among the stakeholders has been developed under Output 5.

According to the questionnaire survey, neither extra Output nor Quiput to be added were identified.

3} Inhibiting factors to achieve the Project Purpose

The belated approval of the TPP has forced the Project to postpone some of activities to be conducted

tmder Qutput1-and Output 2-at the beginning of nexi-fiscal-year: Considering that the-Government-of Japan—————
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has been reviewing budget allocation not only for Bangladesh but also for other countries particularly since
last year, this may continuously serve as the inhibiting factor to achieve the project purpose.

4) Contributing factors fo achieve the Project Purpose
This Project commenced in timely manner just after the fifth Radar System in Bangladesh was

established by the Japan’s grant aid project in March 2009. The real-time data by the five radar systéms is
_ vital to the success of the project.

Regarding the Important Assumptions from the Outputs to the Project Purpose, there is no significant
change with the policy of weather services in the Government of Bangladesh. In addition, most trained staff
remains oh the duty, which has not affected the achievement of the Project Purpose.

2.4.3 Efficiency

The delay of the procurement of the equipment affected the overall efficiency of the Project. Considering
the relationship between the invested inputs so far and the current achievement levels of the Outputs, the
efficiency is judged medium at the time of mid-term review. However, considering the strong commitment
and technical capacity of the CPs and the experts, it is possible that the efficiency will improve by the end
of the Project if some activities related to AWSs make progress upon the arrival of the eﬁuipment.

Japanese side
This Project was plarmed in a way of fully utilizing the Radar data acquired at the five Radar Systems.
As such, it was planned to efficiently implementing the project activities with limited resources by

combining the dispatch of short-term experts, provision of minimum equipment and the training in Japan.

The dispatched experts were highly qualified and have rich experiences in implementing meteorological
Technical Cooperation Projects in other countries. When the assignment of the experts was planned,
meteorological events in Bangladesh was taken into account because the counterparts are busy with their
duties during the events. It is noted that the Team Leader has a profound knowledge of the meteorological

context in Bangladesh and mutual trust with the BMD based on his constant efforts through his
involvement in establishing the five Radar Systems by the Japan’s Grant Aid.

« The provision of the equipment such as AWSs, rain gauges and PC cluster was not planned at the time of
planning stage in Novemniber 2008. However, it was found that the real-time data of AWSs and rain gauges
were indispensable to obtain estimated rain fall data through the calibration with the radar data under
Output 2. PC cluster was also found necessary to conduct NWP forecasting on trial under Output 4. Direct
links between these additional inputs and Outputs justify the additional inputs. .

All the subjects of the C/P training, which will be carried over to the FY2011, are consistent with the
Outputs. Climate Observation Data Management matches with OQutput 3, NWP matches with Output 4, and
meteorological information service match with Output 5. However, according to the inception report, the
planned training contents about the ciimate observation data management are 00 general. The contents

need to be reviewed in a way to directly link with the statistical analysis of climate trend.
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Bangladeshi Side

BMD assigned the sufficient number of appropriate CPs for receiving technical transfer from the
Japanese experts. The number of the CPs is currently twenty seven persons against twenty six persons at
the time of commencement. The number of staff for the five Radar Systems is forty persons, thus the total
CPs including the Radar Systems is sixty seven persons. Although some CPs left BMD due to the
retirement or other reasons, this has not seriously affected the Project activities. Some CPs are assigned to
receive trainings in several different fields from Japanese experts. In spite of the heavy workload, they are
actively obtaining knowledge and skills with the strong intention of accomplishment. '

BMD provided a Project Office at the opposite side of the Office of the Project Director, which
facilitated the close communication between the Project Director and the experts. As the Project Office is
spacious, the CPs and the experts can use it as the joint working space. BMD has provided a generator in
addition to the commercial power, thus black-out does not affect the experts’ activities.

BMD also provided supplemental budget and logistics necessary for the seminars and open-class at
schools in Dhaka, Tangail and Ranpur. All the above human, physical and financial resources which BMD
provided facilitated the smooth implementation of the Project activities.

2.-4.4 Impact
The Overall Goal is defined as follows.

Highly precise weather and climate information is utilized for Natural Disaster Management and
contributed to the reduction of the Natural Disaster Losses.

During the project implementation period, a large scale natural disaster such as cyclones and flood has

not hit Bangladesh. Therefore, there is no specific case which illustrate that the BMD’s weather information.

contributed to the reduction of the natural disaster tosses. However, weather. information has been utilized:
by the related organizations of natural disaster management. For example, the Sea Port Authority utilizes
BMD’s weather information daily in order to make judgments when issuing sailing permissions. When
Cyclone GIRI landed in Myanmar in October 2010, SWC issued warnings 30 hours ahead'’.

From the following observations, there is a high possibility that the overall goal is achieved if a large scale

natural disaster hit Bangladesh, but it may be achieved not only by this Project including the Radar Systems.

According to the analysis which was conducted by the Japanese experts (See ANNEX 15), the increase of
the Radar Systems is one of the contributing factors to the fact the number of casualties in the last two
decades has not reached to that of the 1991 cyctone, which brought about 140,000 casualties. For example,
in November 2007, when a large scale cyclone with the maximum wind speed of 61-67m/s, SIDR, landed
in Bangladesh, SWC could issue warning 18 hours ahead''. The number of ‘the'casualties was 3,363
persons. When AILA landed in Myanmar in May 2009, SWC issued cyclone warning 21 hours ahead. The
number of the casualties in Bangladesh was 120 -persons. For the latter, the data acquired from the

¥ There is no report on the casualties in Bangladesh.

Il At 18:00 on the 14" Nc_wernber 2007, the SWC issued a warning that the cycione SIDR would cross the coastal lines
between Khulena and Barisal by noon next day, which means that the SWC issued the warning (Signal 9/107 18 hours ahead.
However, the actual crossing time was 21:00 next day, thus it took 27 hours after the signal 9/10. 2




Khepupara Radar, which was established in 2008 particularly for the purpose of cyclone monitoring, was
utilized.

One possible unexpected positive impact in the future is to incorporate the meteorological information

- into the school curriculum and textbooks. Based on the open-class activities for secondary schools by using

the booklets which were produced under Qutput 5, BMD started to discuss with the Ministry of Education a

possibiiity for incorporating the meteorological information into the science textbooks for secondary
students.

No particular negative impact was identified by CPs, experts and the evaluation team.

2.4.5 Sustainability

In view of the political, organizational, technical and financial aspects, it is considered that the
sustainability of the Project is generally high, but it could be higher if human resources are properly

allocated and their capacity is developed particularly in the field observatories and if all the fraining
components are conducted aleng with the revised PDM.

1) Political and organizational aspcets

It is highly possible that the Government of Bangladesh will continue to consider the dissemination of
the meteorological information as an important issue in response to the natural disaster management.
Therefore, political sustainability is high.

Organizational sustainability is medium. According to the Standing Orders on Disaster, BMD remains a
sole organization in the country for disseminating meteorological services. The strong leadership of the
BMD Director and high motivation of staff are BMD’s organizational strength. The number of the total
staff of BMD is 1,064 persons. The current organizational structure of BMD is shown in ANNEX 16. The
organizational structure of BMD remains same as the time of the project formulation except the addition of
Moulvibazar Radar Station'? under the Chittagong Office. The mission identified that some RICs and
observatories do not have sufficient number of staff. BMD is currently waiting for the approval for the
proposal for organizational restructuring and human resource allocation plan from the government. It is
hoped that sufficient and proper human resources are in place as soon as the plan is implemented.

2) Technical aspeets :

Overall technical sustainability of this Project 1s high. It can be judged that the technical sustainability of
the observation and forecasting (Output 1}, using basic techniques of NWP (Output 4), information
dissemination (Output 5) and O&M of the Radar Systems (Output 6) are very high in light of the current
level of technical capacity and strong commitment of the CPs. On the other hand, technical sustainability
related to Qutput 2 cannot be judged because the activities have not started yet. As the human resources

required for the quality control of archived database has not been properly ifi place, technical sustainability
of Output 3 cannot be judged either.

It was confirmed by the evaluation team that draft field observation guidelines is user-friendly with

2t was established in March 2009,




pictures and graphics, and reflect the Bangladesh meteorological context and the WMO latest policy. Both
guidelines and observation data input sheet were developed through the full consultation between the CPs
and experts. The questionnaire answers from CPs also revealed a high possibility that the guidelines and
input sheet will be utilized by the observers. It should be ensured that training on meteorological guidelines
and data entry format is conducted at field observatories by inviting observers from neighbouring
observatories so that the trainees can transfer the training contents to other observers through OIT. In
addition, it is highly recommended that the above guidelines and the format be incorporated into the

existing training for observers, which is conducted by the Training Institute, in order to ensure that the
guidelines are institutionalized in BMD.

Regarding the operation and maintenance of the Radar Systems, there is a high possibility in the near
future that the number of maintenance personnel to handle regular maintenance and trouble shooting is
sufficient (see the Achievement of Qutput 6). When necessary, senior mechanical engineer at the BMD
Head Office has provided support to the stations and he can manage most of the troubles except serious
damages which require repairs by the manufacturers. The mission’s visit to Cox’s Bazar Radar showed that
the superintendent who had acquired rich experiences in other radar station is passing on his experiences to
the young staff through OJT. This indicates the sustainable technical transfer within the organization is
functioninrg across the radar systems and across the generation.

As per the AWSs, if the maintenance training for observers and instrument inspectors in regional centres
is conducted as planned, it is highly possible that the BMD staff can manage regular maintenance and

certain trouble shooting. The participation of the Electrical and Instrument Section staff in the training is
highly recommended from the sustainability point of view.

Although BMD’s technical capacity is promising, improving accuracy of forecast is continuous process
by conducting data quality control in each stage and by combining various techniques. The Japanese

experts’ guidance and training are vital to this process.

3) Financial aspects i

Financial sustainability is also high. As shown 3

in the figure 1, BMD‘s annual budget is gradually
increasing from 2,150 Lakh Taka in FY2007/08
(before the Project started) to 3,771 Lakh Taka in
FY 2011/2012 (prospective). Accordingly, the
budget of all the five Radar Stations, SWC and the
BMD Head Office (including cost of spare-parts)

Fr2o07/08 Froogfos Fy2008/10 FY2010/11 2011/12
1s increasing trend. {Prospective)

Figure 1: BMD’s annual budget from FY2007/08 to FY2011/12 (unit: 1,000 Taka)
Source: BMD

3. MODIFICATION OF THE PDM

Based on the discussions among the Team and the concemned parties, PDM was revised taking into

account of the progress of on-going activities and the prospect for the achievement of Outputs by the end of
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December 2012". This PDM3 will be used to monitor the project activities for the remaining period of the
Project. (See ANNEX 17). There is no change with the direction of the Project. Major reasons for changes
are the followings. 1) The activities which have already been conducted and are required for aéhieving
Outputs, but those have not been stated in the current PDM; thus those were réflected in PDM 3. 2) The
indicators for Qutputs in PDM 2 were insufficient or/and inappropriate; thus those were rephrased, and
some indicators were added. 3) The important assumptions identified by the team during the mission were
added. Reasons of each modification are listed below. Activities in-lhe PDM3 are listed chronologically or
logically, Means of Verification were modified in accordance with the indicators. For details, see ANNEX

17.

Table 7 Details of Modification of PDM

Items

Modifications

Reasons

Overall Goal: Following was rephrased.

Natural disaster losses are reduced' by the utilization - of highly precisé: weather

information.

In PDM2, two following overall goals
existed: “Highly precise weather and
climate information is utilized for
Natural Disaster Management, which
contributes to the reduction of the
Natural Disaster Losses.” In the PDM,
there should be only one overall goal.

Project Purpose: Following was rephrased.

More accufa'_[p_ weather information is timely issued to the "stakeholders (Note 1)" of
the natural disaster management.

Notel: The "stakeholders” includes the followings: DMB, FFWC, mass media, related
disaster management organizations and residents in the disaster-prone areas (cyclones,
tornados, thundersiorms, flood, drought, ete).

Sentences are rephrased, so that the

| state of achievement for BMD is

properly expressed in the Project
Purpose. The stakeholders are defined
in Note 1.

Quiputs: Fellowing Cuiputs were rephrased.

2

Analysis of quantitative rainfall estimation by using the Radars is
implemented '

“Analysis of> was added because the
sentence in PDM2 was incomplete.
“Doppler” was deleted because this
Project includes all the five radars.

The trend analysis of climate change is conducted by using the
accurmulated meteorological data.

“by using the accurnulated
meteorological data” was added in
order o express the relationship with
the Qutput 1.

. Capacity of BMD personnei for T to 3 days weather forecasting on trial

using basic techniques of Numerical Weather Prediction (NWP) is
developed.

Changed from “1 10 5 days™ to “1 to 3
days”, and “on trial” was added in
order to make the target for this Project
more realistic. “3 days” forecasting by
NWP is the limit even in Japan.

Capacity of BMD staff to promote understandings about meteorological
information among the "stakeholders” is further developed.

Rephrased in order to express the
target ~-group is  “BMD”,
“stakeholders™ in this Project.

not

The Meteorological Radar Systems arc operated and maintained
properly and efficiently.

“Weather observation and monitoring
equipment” was deleted so that this
Output is exclusively for the Radar
Systems. “efficiently” was added
because the activity for reducing Q&M

“cost was added.

B3 Although some activities related to Qutput 1 and Output 2 are behind the schedule, if the procured equipmént is installed
as scheduled by May/June before the rainy season, all the activities are to be completed by December 2012.

.‘x"

> }

/%

¢

r

P

-17-

Ve

jin




Activities:

Following activities were added ‘or rephrased.

Activities
under
Qutput 1

1-1 To install the six (6) AWSs and twelve (12) rain gauges at the
eighteen existing meteorological observatories.

1-2 To revise the field observation guidelines (including AWS) in
accordance with the latest WMO policy.

1-3 To provide the observation training for field observers based on the

field observation guidelines and the data entry format (developed by
Activity 3-1).

1-4 To conduct training on the data quality of observed data for
forecasters

1-5 To prepare the operation and maintenance manuals for observation
fields and instruments (including AWS).

1-6 To provide the training for field observers and instruments

1 inspectors on mainienance and control of observation fields and

observation instruments (including AWS).

1-7 To compare the data obtained by the AWS and existing equipment
and conduct quality control

1-8 To prepare the briefing flowchart and record, and conduct briefing
along with the flow chart,

1-i Sentences are rephrased because
“To  rehabilitate  the  existing
meteorological observatories in the
targeted areas” in PDM 2 was vague.

1-2 “(including AWS) in accordance
with the latest WMO policy” was
added to ensure the quality of
guidelines.

1-3 and 1-4 Observation fraining for
field observers and data quality control
training for forecasters were separated.
Data Inspectors were rephrased as
forecasters. '

1-5 and 1-6 “(including AWS)” was
added.

1-7 Activity related to the data quality
contro] was added in order to achieve
the Qutput 1.

1-8 “conduct briefing along with the
flow chart” was added in order to
achieve the Output 1.

Activities ’

under
Output 2

2-2 To identify the radar ZR relation parameter for rainfall calculation in
the observation range of 5 existing meteorclogical radar systems and
optimize the parameter

2-3 To prepare correlation charts of rainfall data of radar and surface
observations

2-4 To compose the rainfall composite picture of 5 existing
meteorological radar systems optimized radar ZR relation parameter for
rainfall calculation in SWC

2-2 in the PRM2 was divided into 2-2
and 2-3. 2-3 in the PDM? 628ame 2-4.

Activities
under
Qutput 3

3-2 To archive the obiserved data and conduct quality control

1-3 To conduct climate data statistical analysis by using the above data

3-2 This activity has already been
conducted, but has not been stated in
the PDM.

3-3 “by using the above data™ was
added to clarify the links with the
Activity 3-2.

s e
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Activities
under
Output 3

5-1 To prepare PR materials of weather, climate and natural disaster

5-2 To conduct the seminars/open-class for the stakeholders

5.3 To update meteorological information inchuding summarized result
of climate data statistical analysis on the BMD website

5-4 To disseminate meteorological information through media (Note 2.
Note2: TV, radio, mobile phone, on_-dernand services such as push-pull
service, etc.

5-1 “Booklets” was replaced by “PR
materials” in order to seck for more
efficient and cost-effective means.

5-2 This activity has already been
conducted, but has not been stated in
the PDM. .

5-3 This activity has already been
conducted, but has not been stated in
the PDM. “3-3 To publish the
summarized result of climate data
statistical analysis to BMD Weh page”
in the PDM?2 was combined.

5-4 This activity has already been
conducted, but has not been stated in
the PDM. Mobile phone and
on-demand services were also included
because there is a possibility of such
service in the future.

Activities
under
Output &

6-3 To prepare the meteorological radar observation routine schedule in
order to reduce the operation cost and implement it

In order to reduce operation cost for
the Radar System, this activity was
added.

Indicators: Following indicators-were rephrased.

Overall
Goal

Cases which prove that the utilization of BMD's weather information by
organizations related to natural disasier management contributed to the
natural disaster losses.

“Utilization of weather and climate
information by organizations related to
natural  disaster
insufficient

management”  is
indicator for the
contribution to the disaster reduction.

Project
Purpose

Data from the BMD Radar Systems optimized by radar ZR relation
parameter for rainfall caleulation is timely provided to FFWC '

Wording was not appropriate. “timely”
was added because the timeless of the
dissemination is iimporiant.

Accurate and easy-understanding forecasting and warning including
tropical cyclone are timely issued to the organizations related to natural
disaster management and mass media.

Because the definition of warning is
vague, “including tropical cyclone”
was added.

Qutputs: Following indicators were added and/or rephrased.

W)
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Outputs

Indicators for Qutput 1
1.1 More than 80% of the hourly data of surface temperature, humidity,

wind direction, wind speed and precipitation are acquired at the six
meteorological observatories with the AWSs.

1.2 Surface observations are conducted in each observatory by using the

existing equipment in accordance with the observation guidetines which
is developed by this Project.

1.3 Among the observers who attend the data quality conirol training,

more than 70% of the participants understand the costents of the
training,

1.4 Quality control is continuously conducted.

1.5 Briefing for understanding and sharing the meteorological situations
is conducted at SWC at least once a day.

1.1 In the PDM 2, “accurate”™ and “6
existing meteoreological observations”
were vague.

1.2 The indicator related to the
standardization of way of observations
among the observers was added
because the indicators in PDM 2 were
insufficient to examine the Output 2,

1.3 The indicator in PDM 2 was
input-oriented  indicator such as
number of fraining. Instead, the
quantitative target was set to examine
the level of human
development.

Tesources

1.4 The indicator related to quality
control was added because the
indicators in PDM 2 were insufficient
to examine the Qutput 2.

1.5 The indicator in PDM 2 indicated
only the frequency of briefing “for
understanding  and §ﬁa:ing the
meteorological situations” was added
to examine the qualitative aspect of
briefing,

Indicators for Output 2
2.2 Binary data of composite rainfall amount created by rainfall data of

the five (5) existing radar systems optimized ZR relation parameter for
radar rainfall calculation is composed

2,1 “Rainfall intensity composite
picture” was replaced by “composite
rainfall amount” $o be more precise.
Only when data transfer system
between BMD and FFWC functions
properly (imporiant assumption), then
the data is distributed to FFWC. The
distribution to FFWC is achieved at the
Project Purpose.

Indicators for Output 3
3.1 More than two (2) BMD staff can detect abnormal values and human

error of the accumulated meteorological data through the computer
program.

3.2 Summary of climate statistical analysis is shared in the public.

3.1 An indicator for the data_duality
control which is the pre-requisiie for
the trend analysis of the climate ghange |,
was added. o

3.2 The summary is shared not :only
with the SAARC countries, but also in
the public.

Indicators for Output 4
4.1 More than five (5) staff of BMD can develop products and guidance
by the Numerical Weather Prediction (NWP) model.

4.1 The expression “Using basic
techniques” in PDM 2 was vague.

Dy
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Indicators for Qutput 5
5.1 BMD staff's planning and presentation skills for disseminating
meteorological information is improved.

5.2 70% of the participants in the seminars/cpen-class (more than 8
iimes) understand the contents.

3.3 Meteorological information on the BMD's website is user-friendly
and updated.

5.1 The indicator in PDM 2 was
showing the result of activity such as
the number of booklets. Instead, the
qualitative target was set to examine
the level

development.

of human resources

5.2 Open-class has already been
conducted, but has not been stated in
the PDM. '

5.3 This indicator was added in order
to examine the BMD’s continuous self
efforts based on the Activity 5-3.

Indicators for Qutput 6

6.1 More than fifteen (15) for the five Radar systems BMD staff can
implement regular maintenance and ftrouble shooting for the
meteorological radar systems (except serious troubles which require
assistance fromh HQ or manufacturer).

6.2 More than 80% of the BMD's staff in each existing meteorological
radar station can operate and maintain the radar sysiem in accordance

 with the operation/maintenance manuai which is developed by this

Project.

6.3 Meteorological radar observation schedule is maintained based on
the requirement of SWC.

6.4 Operation cost for the meteorological radar system in normal season
-is saved.

6.1 The target number was revised. The
number includes the staff of all the five
Radar Systems instead of the three
Doppler Radar Systems.

6.2 The indicator related to the
standardization of O&M among the
staff was added because the indicators
in PDM 2 were insufficient to examine
the Qutput 6.

6.3 & 6.4 These indicators were added
to examine the progress in efficient
operation including the
cost-efiectiveness.

Important Assurnptions: Following important assumptions were added.

From BMD's meteorological data and weather forecast and warning prepared | This is crucial condition to be met in

Project by BMD is utilized by the natural disaster management organizations | order to achieve the Qverall Goal.

Purpose to | and mass media.

Overall

Goal

From Electricity is provided stabty. Stable electricity/fuel cost and "data

Activities to { Fuel unit cost does not drastically increase. transfer system are essential to produce

Qutputs Data transfer system (internet, phone, SSB, etc) works properly. Qutputs, and these are external
conditions to be monitored. Therefore,
these were added t Important
Assumptions.

From Trained BMD staff remains on the duty. Sustaining human resources developed

Outputs  to | Data transfer system between BMD and FEWC functions properly. by this Project in BMD is crucial to

Project . achieve the Project Purpose. Data

Purpose transfer between BMD and FFWC is

important
dissemination

for information
for natural disaster
management. Thus, these were added.

4. Conclusions

Based on the strong cooperation relationship between the experts and BMD and their commitment, the
Project is making a progress except some activities related to the delayed procurement of the equipment

under Output 1 and 2. It was identified that Oufput 5 and 6 has already shown the possibility of achieving




those targets.

In light of the five evaluation criteria, the relevance of the Project is high in reference to the needs and
policies of Bangladesh as well as Japan’s ODA policy for Bangladesh. Based on the indicators and means
of verification in the current PDM, it is difficult to judge the effectiveness. Therefore, it is recommended
that the indicators and means of verification be revised and effectiveness be judged based on the revised
ones. Regarding the means of verification, more cases are required.

The relationship between the invested inputs so far and the current achievement levels of the Outputs,
namely the efficiency, is judged medium. However, there is a still possibility that the efficiency will
improve by the end of the Project if the activities related to AWSs under Output 1 and 2 make progress as
scheduled upon the installation of the equipment.

During the project implementation period, a large scale natural-disaster such as cyclones and flood has
not hit Bangladesh. Therefore, there is no specific case which illustrate that the BMD’s weather information
contributed to the reduction of the natural disaster losses. However, there is a high pessibility that the
overall goal is achieved if a large scale natural disaster hit Bangladesh considering the recent cases such as
Cyclone SIDR, AILA and GIRL It is considered that the sustainability of the Project is generally high, but
it could be higher if human resources are properly allocated and their capacities are further developed and if
all the training components are conducted along with the revised PDM.

In the mgteorological services, by its nature, improving accuracy and timeliness is never-ending process.
In this sense, the two-track approach of this Project, i.e. cdntrolling quality of manually and automatically
observed and archived data every day as well as pursuing modemn techniques such as the radar rain

calibration and NWP should be fully shared among the stakeholders and be carried out for the remaining
period of the Project.

5. Reconrmendations

5.1 Recoramendations to Project -

1. In order to review the overall progresé and achievement of the Project and to discuss the plah;{ng for
\ the coming year before the submission of an annual budget proposal to JICA Bangladesh Ofﬁk:e, itis
recommended that the Project convene the Joint Coordination Committee (JCC) at least twice a year,
2. In order to monitor the progress of -activities, it is recommended that Plan of Operations, which
specifies the actions to be taken, time schedule and responsible persons, be revised along with the
revised PDM and both experts and C/Ps monitor the progress referring to the PO.
3. In order to complete the training components stated in the revised PDM efficiently by December 2012,
it is suggested that training plan be carefully prepared. The following points should be considered in
planning, .
> The traiping contents should be decided carefully in consultation with Training Institute, .-
Synoptic Division, Climate Division and field observatories.

»  The field observers in the proximity of the stations, where AWSs will be installed, should also be
invited for training.

»  Activity 1-3, 1-5 and 1-6 should not focus on AWSs equipment too much, but should also cover
basics to improve the quality control of observation.

> Quality contro} element should be further stressed at each Output as shown in ANNEX 14:
Observation (Output 1), Database (Output3) and Forecasting (Output 1).

4. In order to ensure that FFWC understand the rainfail data produced under Output 2 and fully utilize it -

wi



for disaster management, it is recommended that FEFWC staff be invited and attend the training on the
analysis of quantitative rainfall estimation as observers.
5. In order to make the weather forecast more attractive to the TV audience, the following actions are
recommended, for example:
¥»  To utilize more graphics such as cyclone tracking and radar-rain amount;
¥» To improve colour combination;
» To show zoomed satellite image with closer image of Bangladesh;
» To utilize key words linking weather forecast with public events/daily life such as sports events in
order to enhance the proximity between the weather forecast and the audience.

5.2 Recommendations to BMD

1. In order to ensure the decision-making process more transparent and the. links among the working
groups, it is recommended that a committee for project implementation consisting of the
representatives from each working group be formed in BMD. It is suggested that each task group
discuss issues to be decided or solved before committee meetings and raise crucial issues to the
committee meeting agenda based on the group discussion. It is aiso suggested that decisions or
discussion results at commitiee meetings be fed back to the task group members through
representatives of each working group.

2. In order to allocate sufficient and proper human resources in proper ptace and to develop their
capacities, particularly in the field observatories, it is recommended that the proposed organizational
system and human resource allocation plan be impiemented as soon as the proposal is approved by the
Government. '

3. Inlight of sustainability, it is recommended that the observation handbook revised by this Project be
utilized as textbook for the existing training for induction, promotion and other purposes held by the
Training Institute.

6. Lessons Learned/Good Practice

In this Project, the dispatch of short-term experts functioned well in terms of smooth
communication and technical transfer based on the following conditions: 1) some C/Ps had aiready
exposure to the technical transfer from Japanese experts through the series of the Grant Aid Projects
since 1988 as well as the training in Japan before this Project; 2) these cooperation had already built
strong mutual trust between the C/Ps and the Japanese experts even before the Project started; and 3) it
was planned that this Project would commence just after all the fifth Radar Systems were established
by the Grand Aid Project in order to ensure the full utilization of the radar data. In the similar future
projects, these points can be noted at the time of planning. At the same time, the following points for

- the dispatch of short-term experts were also considered: 1) meteorological calendar in order to avoid
heavy burden on the C/Ps; and 2) assigning Japanese experts in different timings to the exteﬁt possible

in order to keep the experts’ presence throughout the year. These points should be noted at the time of
implementation in the future project.

e e o

You .
ol

-23-



Annex 1. Mission Schedule

No Date Da Time Mr. Tomita Mr, Kojo Ms.Miura Mr. Kataya.rﬁa
Y 8 (Team Leader) (Technical Evaluation) (Monitoring & Evaluation}) {Evaluation Pianning)
i 2-Feb Wed Arrive at Dhaka Arrive at Dhaka
11:45 Courlesy call to MoD
9:00 Meeting at JICA Meeting at JICA Meeting at JICA Meeting at JICA
2 3-Feb Thu 11:30 Meeting with Director BMD Meeting with Director BMD Mecting with Direcror BMD Meeting with Director BMD
13:30 Meeting with JICA Experts Meeting with JICA Experts Meeting with JICA Experts
Site Visit Site Visit Site Visit
3 4-Feb Fni
{Cox’s Bazar) (Cox's Bazar) {Cox's Bazar)
Site Visit Site Visit Site Visit
4 5-Feb Sat
{Chittagong) (Chittagong) (Chittagong)
10:00 Seminar Seminar
11:.00 Meeting with SWCBMD Meeting with SWC/BMD
5 6-Feh Sun 14:00 ' Meeting with Climate Div./BMD Meeting with Climate Div./BMD
15:00 Meeting with SWC/BMD Meeting with SWC/BMD
16:00 Seminar Seminar Seminar
6 7-Feb Man 1:00-17:30 Meeting with JICA Expers Mezeting with JICA Experts
[ 9:30 Meeting with Comm. Div./BMD Meeting with Comm. Div/BMD
10:15 Meeting with Training Div/BMD | Meeting with Training Div/BMD
. 10:45 Meeting with Elecuric Div./BMD Meeting with Electric Div./BMD
7 8-Feb Tue
12:30 Meeting with DMB Meeting with DMB
15:30 Meeting, with FFWC/BWDB Meeting with FFWC/BWDB
17:30 Internal Meeting Internal Meeting, Internal Meeting, -
10:00 Meeting with Bangladesh TV Meeting with Bangladesh TV .
8 9-Feb Wed 12:30 Meeting with Bangladesh Radio Meeting with Bangladesh Radio
15:30 Meeting with CPP Meeting with CPP
10:00 Internal Meeting Internal Meeting, Internal Meeting Intemnal Meeting
9 10-Feb | Thu 14:00 Meeting with JICA Expert Meeting with JICA Expert
14:20 Meeting wilh Director BMD Meeting, with Director BMD ’
10| 1i1-Feb Fr Documentation Documentation
11 12-Feb Sat Site Visit (RIC Comilla) Documenzation Site Visit (RIC Comilla}
9:00 Internal Meeting Internal mecting
12 13-Feb Sun
1330 Discussion/Revision Draft JER Discussion/Revision Draft JER Discussion/Revision Draft JER
10:30 Documentation Dacumentaticn
t3 ] 14-Feb | Mon - 7
13:30 Discussion/Revision Draft JER Discussion/Revision Draft JER Discussion/Revision Draft JER Discussion/Revision Draft JER
JCC Meeting JCC Meeting JCC Meeting, JCC Meeting
14 15-Feb Tue 10:00
(Joint Evaluation} (Joint Evaluation) (Joint Evaluation) (Joint Bvaluaton)
9:00 Repart ta JICA Report to JICA Report ta JICA Report to JICA
t5 i6-Feb Wed
- Dacurnentation Dacumentation
167 17-Feb | Thu Documentation Documentation
17| 18-Feb Fri Leave for Takya Leave for Tokyo
18] [9-Feb Sat Reach to Tokyo Reach to Tokyo
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Annex 2. List of Stakeholders Consulted/Interviewed by the Evaluation Mission

BMD Head Office
Ms. Arjumand Habib,
Mr. Md. Ahmed Arif Rashid

Mr. Syed Abul Hasanat

Mr.Md. Shadekul Alam

Mr. S.M. Quamrul Hassan

Mr. Shamsuddin Ahmed

Mr. Md, Rashaduzzaman

Mr. Md. Abdur Rahman Khan

Mr. Md. Muzammel Haque Tarafder

Mr. Md. Abdul Matin
Mr.Md. Shameem Hassan Bhuiyan
Mr. Nur Mohammad Miah

RIC Comilla
Mr. A.K.M Mizanur Rahman Bhuyan
Mr. Md. Muyjibur Rahman
Mr. Md. Igbal Hossain
Mr. S. M. Fazlul Hassan
Mr. Md. Moniruzzaman
Mr. Md. Moin Uddin

Chittagong BMD
S. M. Elias Azam Khan
Jalal Uddin Mohammad Firoz
Md. Abul Bashar
Bijoy Kumar Dhe
Kazi Sirajul Islam
A.N. M Selim Reza
Nure Alm Siddique
Md. Mizanur Rahman
Md. Mazharul Islam

Chittagong BMD (Radiosonde Division)

Mr. Swapon Bhattacharjee
Mr. Alauddin Dewan Chittagong
Mr. Jahar Lal BaidyaChittagong

Cox’s Bazar Radar Station
Mr. Abul Hashem
Mr. Md. Mominur Rahman
Mr. Md. Al Imran
Mr. Md. Aslam Hafiz
Mr. Md. Abu Taher
. Mr. Md. Rafiqul Istam

-5 o)

Director

Senior Mechanical Engineer,

Workshop & Laboratory and E&I
Meteorologist, Storm Warning Centre (SWC)
Meteorologist, SWC R
Meteorologist, SWC

SWC

Assistant Meteorologist, SWC

Assistant Meteorologist, SWC

Senior Communication Engineer, National

Meteorological Communication Cenire
NMCC)

Assistant Communication Engineer, NMCC

Meteorologist, Agromet Division

Deputy Director, Training Institute

Senior Observer
Senior Observer
Senior Observer
Senior Observer
Observer
Balloon Maker

Senior Observer
Senior Observer
Senior Observer
Senior Observer
Senior Observer
Balloon Maker .
Balloon Maker
Balloon Maker ,
Professional Assistant

Assistant communication Engineer
Electric Assistant
Wireless operator

Assistant Electronic Engineer
Assistant Electronic Engineer
Electronic Assistant
Electronic Assistart

Radio Mechanic

Mechanic Grade~IT



Mr. Md. Abdul Mabud
Mr. Jahangir Alam

Mr. Md. Nazmul Haider
Mr. Md. Nur Alam

Japanese Experts

Mr. Yoshihisa Uchida
Mr. Nobutaka Noguchi
Mr. Takayuki Motoya
Mr. Soshi Iwata

Mr. Takehiro Yoshida*
Mr. Takayuki Otsu *
Mr. Toshihide Endo *
Mr. Kenji Mori *

Mechanic Grade—II
Mechanic Grade-II
Mechanic Grade—II
Mechanic Grade—I1

Note: The persons with * were communicated by e-mail/questionnaires.

Disaster Management Biirean (DMB)

Mr. Mohammad Abu Sadeque PEng, Director

FFWC

Mr. Md. Sazzad Hossain
Mr. A.K.M Saifuddin
Mr. Md. Abul Bashar
Mr. Mohiuddin Ahmed

" Ms. Farzana Warda

Mr. Md. Selim Bhuiyan

Mr. Mohammad Shahabuddin

Bangladesh Television - BTV

Mr. Md. Abu Saleque
Mr. Hashim Reza

Mr. Igbal Hossain

Mr. Gopal Chandra Dev
Mr. Harun-or-Rashid

Sub Divisional Engineer
Sub Divisional Engineer
Sub Divisional Engineer
System Analyst
Assistant Engineer
Superintend Engineer
Executive Engineer

Deputy Director General — News
Chief News Editor

News Editor

News Editor

News Editor

Bangladesh Betar - Radio Bangladesh
Mr. A. K. M Shamom Chowdhury Director General

Mr. Mohammad Basir

Mr. Swapon Mitra
Mr. Md. Imtiaz Shihab
Mr. Md. Arafat-ul-Islam

Deputy Director

Cyclone Preparedness Program - CPP

Deputy Director
Accounts officer
Senior Radio Operator
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Annex 3. PDM 0 (November .Noom.w _

g .\aﬁ.mnm.w;
e Activitien
Pt

; ) Inpute
ke To contuct the talning for obaervers on Metscrological Obesrvation. Bangmdeshi 8o . Japaosss 8ide .
(2 . 1. Persannel 1. Expects Trainad cbaarvss continue warking an
2 To tevise 1ha exdsting guidelna o Matsaroiogical Otsermion - project dvsclor + Weathar Observalion N _
socordancs wilh Listest WO adiicn. « project franiaget - Weathas Foracaeing Tramed iapecton contiriue working for
1-3 Ta condud B taining for lorcasiers on deta acquisition and quatiy « Wealhvar cowsrvation group Fisdar Calibraion technies BMD.
oondrol. - Rusday renfall GellDeation group Chnate Geth MANAgNTE B personnl who cquired lechnkiue
4 To have the cely briefing on overy westher forecast #moNg Me - Clmala dats anegems Group Sustistical Analysls fechokjues rwrvaln o0l duty,
forscaskes. Humarical Waather Praciclion grou medcal Waather Prediciion
1-5 Ta conduct the tsining for Kspecton on irapaction of the instnuments. - Weather Radar opersiion end muidienanoe
: 2. Pravision of the Projact OfMcs
1-8 To revise tha soisting guidelng on insoection of e instruments end - Sufficient offion space 1. Training In Jepsn
quipments [N ROCOTANCS with iabest WAIO edition. - Offics logisticy for Implamentation of the Projec - Clmate date matagement Watsorological Rader works wihou,
2.1 To implemant thas Radar Callvabon wih odstng Rader data and schsl ~ NWP basic trsining Dreaking.
rainiell data i 1he Observakuias utder COverege ared of Coxd's Bazarend |3 gynenses Budgwt required for malft
Khapipam Rimdas. ' . .
- Maintanance coste relsied 0 the Project 3. Equigments
.2 To eatabish the achual anfill and petimebed minfsd - Alocation of necossary budget for implamertation of e - Computirs for Rader Calbrss
2-3 o implement the Fadar Calbrarion with axidting Reder dats snd achual Prcject - Compubire or cimae daks maragement
rainfall daty In the obssrmicrins under COVECagR arbe of Maulii bazar + Remuriartion xixd oihar sowances kor tiv counterpart - Gomputer for stststicel anmiysie/tegional chmate model
Radar. pacsonnal + Computens kor NWP beakc ireiniing
nL.ﬂﬂ?g?EgginEEl&.ﬂi - Bearng runiing expeness for the ofice space, induding
= " rainfedi duia In the obesrvaiones under coversga area of Dhake and squipment, such B4 sleciricity scd wikar. 4 Expenses
Raqgpur Radars L N i
- Expr y for mp of tha Propct
2-5 To svabugts the result of sstimated reintal data Ly the calbration mathod. '
31 To develop the Qualty Controt Syshem (sitomatic and huan quallty
control) for identfication of abrormel vakiss.
730 ]
3-4 To implement lysis of
3.5 To organios the reglonal wockshop on dinate chenge.
41 To conduct the Sesk training on Numarcal Ysathar Prediction (NWP). Pre-cositions
study for e wppleabilty of NV result osicuiated by ottyer coutvies NA
43 To mxamins the method of Guidance by usieg the resull of shudy
mnkionad 4-2.
44 To davelop the Meso Spactral Modsl (MEM) for NWP by using PG on trial
5-1 To conduct ths workshop for Drganizatons and ngencles reisted o
dissster management.
52 To make the bookiet for promoting ta understandings of end-usars of
wosther scrd citmarnts information.
61 To condud U tralning an operatan s maitecencs of Metecologiel
Rader Syvlem.
5-2 To meview (he guideins (a7 mesnsnance of the equipments,
B3 To review the Quidelne for opsraion of Metecrological Redar systeT.
64 Tomake e sppmpofle malnkenance piad,
L




Annex 4.Master Plan as PDM 1 (May 2009)

MASTER PLAN

1. Qverall Goal
Highly precisc weather and climate information i3 uiilized for Natural Disaster
Management and contributed to the reduction of the Naturaf Drisaster Logses,
Weather informalion for natural disasier managsment is more stengthened in torms of
titne and quality through human capacity development and_ dissemination of westher
information among the stakeholders are. more broadened.
3. Outputs
Capacity of BMD for daily weather observation is improved.
Quantitalive rainfali estimation by using Doppler Radurs data is implemented..
Climate data is utifized for the trend snalysis of climate change.
Capacity of BMI personnel- for modium rangs weather forecasting using basic
techiiques of Numertical Weather Prediction (NWF) is cstablished.
5. Clapcaniiy of BMID to promote understandings about weather and climate information
in central/govemments, related organizationsiagencies and end-user is improved,
&. Weather observation eand miomitoring equipmetit such as méteorclogical Rader
systomm ete, are operited and maintined propetiy.
4. Activites
1.1. Te conduct the training for cbaervers on Mrteorelogics] Cheervalion.
1.2. To revize the exjsting guideline on Metcorological Observation in. gccordance with
jatest WMO edition.
1.3. To conduct the tralning for forecasters on data aaquisivion and quality control.
1.4. To have the deily bricling on every weather furecast among the forecasiers,
1.5. To conduct the training for inspoctors on inspection of the instruments,
1.6. To revise the existing guideline on inspection of the ingtrunients snd equipments
in aceordance with lamest WHO edition.
2.4, To jmplement the Radar Calibration with existing Radar date sad actual rinfall
dara in the observatories umder coverage ared oF Cox's Bazar and Khepupara
33 o establish the corctation betwsen actusl rainfall and catimated mainfill.
2.3, To implement the Radar Calibration with existing Radar data and actusl reinfull
Jata in the obscrvatorics under coverage arca of Moulavi bazar Radur.
2.4, To imploment the Radar Calibration with existing Radar dats nnd sctusl rainfall
data i the observatories under coverage area of Dhaka and Rangpur Radars.
2.5, To evaluste the result of estimated rainfall data by the calibraiion method.
3.1. To develop the Quality Controt System {automatiz and human quality control) for

& T
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33

3.4,
3.5,
4.1,
4.2.
43,

4.4,
3.k

5.2,
6.1.

6.2,

. 63.

5.4,

identification of abnormial values.

To modify the Quatity Control System.

To archive the climate duta in tre database developed in the Project.

To tmplement the statistical analysis of climate trend.

To organize the regional workshop on climawe change.

To conduct thie basic training on Mumerical Weather Prediction (NWE},

Ta study for the applicabitity of NWF result calculated by other countries.

To examine the nrcthod of Guidance by using the result of sudy maniconed 4-2.

To develop the Mesa Spectral Model (MSM} for NWP by using PC on tral.

Ta conduct the workshop for organizations and agencies related fo dissster
manageinent.

To meke the booklet for promating tha ungdérstandings of end-users of weather and
climate information.

To conduct the training 6 opiration snd maintenance of Mmeurolugmﬂ Radar
System.

To raview the guideline for maintenance of the equipments.

To review the guidedine for oporation oantmmlogml Radar system.

To meke the appropriste maintenancs glan, .
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Annex 9. Equipment procured under the Project

Equipment procured by the JICA Bangladesh Office in this Japanese fiscal year

Eame of Equipment; Manufacturer

Model \ Purpose

'ty | Installation Place

Inspection
Date

\ None

|

Due to the JICA project budget constraints, the AWS procur
been postponed to the beginning (April-May) of FY2011.

Equipment procured by the Consultant (Expert Team) in this Japanese fiscal year

Name of Equipment| Maniifacturer Model Purpose \ Q'ty | Installation Place Ins%z‘::on
For Numerical Weather Prediction
PC Cluster for Delairco ) For numerical 1 BMD Head
training on NWP analyses Office
Other ltems procured by the Consultant (Expert Team) in this Japanese Fiscal Year
Name of Equipment| Manufacturer| Model \ Purpose Q'ty | Installation Place Accg;st:lon
For Numerical Weather Prediction
. For training on BMD Head
‘White Board - - NWP 1 Office June 12,2010
For Web Site Design
USB Modem _for For Internet
training on Web . BMD Head | December 10,
Site design Huawei E1550 aceess byaPCforl 1 |nerce 2010 -
fraiming
Software for
. Dreamweaver . BMD Head| December 8,
training ~ on Web | Adobe CS5 For web page edit | 1 Office 2010
Site design
Others
For cleaning the
Vacuum Cleaner | Panasonic MC-CL481 |equipment procured 1 ghffélge Head June 11,2010
under the Project J
Reference Books procured in this Japanese Fiscal Year
, Storage Date of
Name of Book Purpose Qty Location Procurement
For Numerical Weather Prediction
An Introduction to Numerical Weather Prediction For training on BMD  Head
16,20
Techniques NWP z Office July 16,2010
. . BMD  Head| September 9,
Introduction to the Command Line 2 Office 2010
. . . . BMD  Head
Introduction to Programming with Fortran 2 Office July 12, 2010
. An.I.ntroducnon to Dynamic Meteorology, Fourth 5 BMD  Head July 1,2010
Edition Office

ement scheduled to complete in FY2010 has -

o

™



Mesoscale Meteorological Modeling 2 ghffilge Head July 12, 2010
Computational Methods for the Atmosphere and 2 BMD  Head Tuly 29. 2010
the Oceans, Volume 14: Special Volume Office Y 75
Data Assimilation; Making Sense of Observations 2 (B)hfglze Head July 21, 2010
Atmospheric Modeling, Data Assimilation and BMD  Head
Predictability 2 |office July 1, 2010
Parameterization Schemes: Keys to Understanding 2 BMD  Head{ Augustl8,
Numerical Weather Prediction Models Office 2010

. BMD  Head
Cloud Dynamics, Volume 53 2 Office July 1, 2010
An Introduction to Atmospheric Radiation, . BMD  Head
Volume 84, Second Edition | 2 |Office Tuiy 1, 2010
An Introduction to Boundary Layer Meteorology 2 gr‘fge Head| 11y 14, 2010

Equipment provided to Bangladesh Side in the Japanese FY 2009

Name of Equipment | Manufacturer | Model

Purpose

[ @ty [ Installation Site | Inspection Date

For Weather Forecasting & Warning Service and Organization Management

. . For visual aid
Digital Visual ELMO - P30S projector of document; 1 BMD Head Feb. 5, 2010
Presenter 4 Quarters
ata, etc.
Color LCD Type PROLINK |pRO3201TW | FOr display of the|  |BMD Head Oct. 20, 2009
Monitor Display weather information Quarters
For display,
Desktop PC for preparation and BMD Head
Weather Briefing HE Compaq DC5890 storage  of  the 3 Quarters Oct. 20, 2009
weather information &
For Weather Information Dissemination
For projection of the
Lapiop PC for HP 6930P | documems &t the| | | oD Head Oct. 20, 2009
Workshop Quarters
workshop
For Data Quality Control and Statistical Analysis
For stafistical BMD Head
Deskiop PC for Data | 10 compaq | DCS800 1 oy 2 | Quarters Oct. 20, 2009
Quality Contro] and
Statistical Analysis HP Compag DX2810 For data quality . BMD Head Feb. 17, 2010
control Quarters
For Meteorological Radar Calibration
Desktop PC for Radar N BMD Head
Calibration HP Compaq DC5800 | For radar calibration 2 Quarters Oct. 20, 2009
Linux O8 Red Hat En’_terp T3¢ 1 For radar calibration 2 BMD Head Mar. 04, 2010
. Linux 5 Quarters
e Twelve (12)
- Existing
Observatories
1) Saidpur
2) Dinajpur
3) Bogra
. . 4) Mymensingh
Eam Gauge and Data Delairco ) qu acquisition of 12 |5) Tangai Mar. 15, 2010
ogger rainfali data .
6) Srimangal
7) Chandpur
8) Mongia
9) Bhola
10) Sitakunda
11} Kutubdia
12) Teknaf

s




. For data collection &
}gte:)tfaC:%t;cimn & Delairco - storage at the BMD | 1 gﬁﬁrs Head Mar. 15, 2010
5 Head Quarters
Hard Disk for Data Ruffato HD-PX500U2 For radar calibration 2 BMD Hegd Feb. 26, 2010
Storage data storage Quarters
For Numerical Weather Prediction
) ) BSC- e
Laptop PC for Basic For basic training on BMD Head
Training on NWP Best Systems LOWBN;IIMSN NWP 1 Qu arters Mar. 12,2010
Others
For supplying back-up; 7 jBMD Head Oct. 20,2009 ~
urs APOLLO 11208 AC power to PC eic. 3 | Quarters Feb. 17, 2010
HP K7100 jFor printing the| 3 Oct. 20, 2009
Color Inkjet Printer documents and BMDt Head
Cennon | PIXUS iP100 | materials | | Quarters Nov. 27, 2009
Other ltems and Equipment purchased in the Japanese FY 2009
Name of . Site of Date
Equipment Manufa Model Purpose Qy Installation Purchased
gffiie) MCASUTING | GPSMAPGO
GPS System (GPS | Garmin C5x For site survey of BMD Head
measuring device, jatitude, longitude i Quarters Feb. 5, 2010
“Altimeter i and altitude
Altimeter) (Alimeter) ADC Summit
. Brunton
: For pointing table, BMD Head
Laser Pointer KOKUYO SASHE - 82 figure, video, etc. 2 Quarters Sep. 24, 2009
For projecting table, * _
Projector Hitachi RX80 figure, video, etc. to | 2 gida?teilscad Oct. 13, 2009
the screen
Spare of a Valve e For spare of a valve BMD Head -
for the projector Hitachi For RX80 for the projector 3 Quarters Oct. 13,2009
. For printing .
Color [nkjet Cannon PIXUS iP100 |documents & y (BMDHead g 57 2009
Printer . Quarters
materials
. For printing
Copy Machine |01 IR-3225 documents & | |BMD Head Oct, 13,2009
(including Scan) . Quarters,
materials
Hard Disk for For data storage of BMD Head
- 1 Nov. 18,2009
Data Storage Buffalo HD-PX500U2 the report, eic. Quarters ov

@*‘
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Annex 10.Location Map of the Project Sites

A gxzstmg Meteorological Observation Radar Statioh: 5

h

Toposed Site for Automatic Weather Observation System (AWS): G"(S'yho';:it'ic) :
Foposed Site for Tipping-Bucket Type Rain Gauge: 12 (Synoptic) =™ . 0.
Existing Meteorological Observatory: 14 (Synoptic)

(Prepared by Athé 7Pr0]ect Team]
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Annex 11. Budgetary Allocations for the Project by the Japanese side

Japanese Yen in Thousand (000)

Ttem FY 2009 (irf;]rjgrle(;s) Total

Expert (inc. Travel expenses) 47,996 73,079 121,075
Local cost 3,518 9,823 13,341
Equipment 16,516 15,702 32,218
Tax 3,402 4,930 8,332
Sub-Total 71,432 103,534 174,966

0
Mission 3,036 3,036

0
Total 71,432 106,570 178,002

¥ IICA Rate (Feb.2011) USD1=JPY82.16

&
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OQutputl Outputl Qutput2 | Output 3 Outputd Qutputs ‘ Qutputs Qutputé
Name Present Working Place Position _
Nl N e B I IO Al I
Cox,s Bazar Radar
Mir. Abul Hashem Cox's Bazar Assistant Electronic Enginger ©
Mr. Md. Mominur Rahman Cox's Bazar Assistant Electronic Engineer =4
Mr. Md. Al Imran Cox's Bazar Electronic Assisiant o}
Mr. Md. Aslam Hafiz Cox’s Bazar Electronic Assistant o]
Mr, Md, Abu Taher Cox's Bazar Radio Mechanic . i o
Mr, Md. Rafiqul &slam Cox's Bazar Mechanic Grade-11 2]
Mr, Md, Abdul Mabud Cox's Bazar Mechanic Grade-11 o
Mr. Jahangir Alam Cox's Bazar Mechanic Grade=1I |o
Mr. Md. Nazmul Haider Cox's Bazar Mechanic Grade-1 o)
Mr, Md. Nur Alam Cox's Bazar Mechanic Grade- o
Rangpur Radar
Mr. Mohammed Ali Rangpur Elecironic Assistant i o
Mr. Md. Abdus Sobhen - Rangpur Electronic Assistant o
Mr. AX.M Fazlur Rahman Rangpur Electronic Assistant o
Mr. Nur Mohammed Rangpur Electronic Assistant o}
Mr. Md. Younus Ali Rangpur Mechanic Grade-1 o}
Mr. Md. Mosaham! Islam Rangpur Mechanic Grade-I} o}
Mr. Md. Mahafirzu Islam Rangpur Mechanic Grade-IT jo
Khepupara Radar
Mr. Pradip Kumar Chakraborty Khepupara, Patuakhali Assistant Electronie Engineer lo,
Mr. Md, Nazml Islam Khepupara, Patuakhali Electronic Assistant ]
Mr. Md. Nurun Nabi Paiker Khepupara, Patuakhali Electronic Assistant Q
Mr, Md. Sayed Hassan Khepupara, Patuakhali Electronic Assistant o
Mr, Md, Habibur Rahman Bhuiyan Khepupara, Patuakhali Mechanic Grade-] Q
Mr. Md.Rafiqul Istam Khepupara, Patuakhali Mechanic Grade-11 [a]
Mr. Md. Zahangir Alam Khepupara, Patuakhali Mechanic Grade-I) o

Moulavibazar Radar Station

. Mohammad Mustafa

Moulavibazar

Assistant Communication Engineer

. M4d. Abdu} Hannan

Moulavibazar

Electronic Assislant

M. o
Mr. ]
Mr. Pradyut Mazumder Moulavibazar Wireless Supervisor . O
Mr. Md.Mamun Serajul Mazid Moulavibazar Wireless Supervisor o
Mr, Md. Abdultah Al Mamun Moulavibazar Wircless Operator o
M, Md, Yusuf Moulavibazar Mechanic Grade-It o
Mr. Md. Mohsin Moulavibazar Mechanic Grade-1] lo

o

&




Annex 13. Standing Orders on Disaster 2010
16.1 Meteorological Department
In addition to normal duties, the Meteorological Department will perform the following dutics:

Normal Tinies

(a) Keep ever careful watch over weather conditions, and ensure improvement of cyclone
forecast procedures and supply of information on regular basis.

(b} Ensure full time effectiveness of the quickest channel of communication for
disseminating weather warnings to all concerned. Fax arrangement must be established
between SWC of Meteorological Department and Radio, Television and the Ministry of

 Disastér Management and Relief.
Alert Stage

{a) Issue as soon as possible the alert waming signals of cyclone, at teast 36 hours ahead of
formation of depression in the Bay ofBengal.

(b) Supply information through Fax/telephone/teleprinter to Cyclone Preparedness
Programme (CPP) about the formation of depression in Bay of Bengal so as to allow CPP
to take appropriate actions including dissemination of information to all concerned.

(c) Tssue warning signals code ‘Whirlwind® as per Annexure-A to all concemned officials
through telephone, teleprinter, telegram etc., fax, (email)

(d) Prepare and submit Special Weather Bulletin and breadeast/publicise the same through
national news media such as the all stations of Radio and Television and in national
newspapers for the benefit of the. general people. In case of Local Cautionary Signal no.
3, arrange for adequate and full time coordination between SWC of the Meteorological

Department, Bangladesh Betar, Bangladesh Television for publicity beyond normal
broadcasting hours.

(e} Send Special Weather Bulletins to EOC at the Ministry of Disaster Management and
Relief, the Directorate of Relief and Rehabilitation, the Cyclone Preparedness
Programme and Bangladesh Red Crescent Society for undertaking adequate
arrangements. \

Warning Stage

Publicise warning signals at each of the following specified stages.

(a) Waming 24 hours before
{(b) Danger At ieast 18 hours before
(c)  Great Danger At least 10 hours before

. The same warning signals are to be repeate'd to the EQC at the Ministry of Disaster Management
and Relief, Control Room of the Disaster Management Bureau, the Directorate of Relief and Rehabilitation,
the Cyclone Preparedness Programmie and the Bangladesh Red Crescent Society.

The following information should be mentioned in the signals to be disseminated.

e



B

1. (a)Position of the storm centre

i) Velocity and direction of the storm
(c) Mention of the thanas of the districts likely to be affected, if possible.
(d) Appropriate time of commencement of gale wind at different places {(Velocity above 32

milesthour or 51.84 kmvheur).

In case of danger signals messages are to be sent to the addresses under code name “Hurricane” as
per Annexure-A through Fax/telephone/teleprinter or telegraph. In case of great danger signals messages
should be sent to the addresses under code name “Typhoon” as per Annexure-A through
Fax/telephone/teleprinter or telegraph. For the purpose of Inland Water Transportation, appropriate
separate messages should be sent to addresses mentioned therein through Fax/telephone/teleprinter or
telegraph under code name “Water ways and Authority” mentioned in Annexure-A.

Alert/Warning signals should be sent to the concerned authorities for publicity through all centres
of Bangladesh Betar and Bangladesh Television.

Rehabilitation Stage -

Work in collaboration with the Disaster Management Bureau to perform the following tasks.

{(a) Compare the severity of cyclone with that of warning signal.
1)) Collect data from affected areas for research purpose
(©) Obtain opinion of the people about the signals issued,

, AV
Y V




R Ationship between each output and contribution to Projebt Purpose (1)

Annex 14

The following diagram shows the status BEFORE the Project started.
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Relationship between each output and contribution to Project Purpose (2)

Annex 14

Project Purpose: Weather Info for natural disaster management is strengthened in terms of time and quality -
through human capacity deveiopment and dissemination of weather info among stakeholders (PDM2)
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Annex 16. Organization Chart of BMD
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MINUTES OF MEETING BETWEEN
_ JAPAN INTERNATIONAL COOPERATION AGENCY AND
AUTHORITIES CONCERNED OF THE PEOPLE’S REPUBLIC OF BANGLADESH
AND BANGLADEDH METEOROLOGICAL DEPARTMENT
ON -
THE PROJECT FOR DEVELOPMENT OF HUMAN CAPACITY
ON OPERATION OF WEATHER ANALYSIS AND FORECASTING

The.Japanese Terminal Evaluation Team, organized by the Japan International Cooperation
Agency and headed by Mr. Hiroyuki Tomita, stayed in the People’s Republic of Bangladesh
(hereinafier referred to as “Bangladesh”) from August 1 to 13 and September 15 to 24, 2012 for
the purpose of c.onducting the Joint Terminal Evaluation on the Project for Development of
Human Capacity on Operation of Weather Analysis and Forecasting.

The Bangladesh Evaluation Team, which consists of members from the Economic
Relations Division, Ministry of Defense and Bangladesh Meteorological Department, was also
assigned for the purpose of conducting the evaluation.

After intensive study and discussion on the achievement of the project and its activities by

both teams, all parties agreed upon the Joint Terminal Evaluation Report attached hereto.

Dhaka, September 24, 2012

z ~Z G2
VAR AN

7
Mr. Hiroyuki Tomita Mr. Mahbubur Rahman
Leader Deputy Secretary
Japanese Terminal Evaluation Team Economic Relations Division
Japan International Cooperation Agency Ministry of Finance
Japan The People’s Republic of Bangladesh
~ :

b 2
Ms. Arjumand Habib Mr. Shamimuzzaman
Director Senior Assistant Chief
Bangladesh Meteorological Department Ministry of Defense
The People’s Republic of Bangladesh The People’s Republic of Bangladesh

Attachment: Joint Terminal Evaluation Report
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ABBREVIATIONS

AWS Automatic Weather Observation System

BMD Bangladesh Meteorological Department

CDVAT Custom Duty and Value Added Tax

C/P Counterpart Personnel

ICC Joint Coordination Committee

DAC Development Assistance Committee

DMB Disaster Management Bureau

FFWC Flood Forecasting and Warning Centre

ERD Economic Relations Division, Ministry of Finance
JICA Japan International Cooperation Agency

M/M Minutes of Meetings

MoD Ministry of Defense

NWP Numerical Weather Prediction

ODA Official Development Assistance

OECD Organization for Economic Cooperation and Development
PDM Project Design Matrix

PO Plan of Operation

R/D Record of Discussions

SWC Storm Warning Centre

TPP

Technical Assistance Project Proposal
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1. INTRODUCTION
1-1 Background

- The People’s Republic of Bangladesh (hereinafter to as “Bangladesh”) is located on the delta of

major rivers like the Ganges, the Brahmaputra and the Meghna with 20% of its landmass being
flooded annually. During March to November, it is constantly affected by tropical cyclones,

storm surges, local severe storms etc. and these common scenarios of Bangladesh requires the -

efficient role of Meteorological Services to save the lives and livelihood for the vulnerable
people. |

Since 1988, Japan has the long history of cooperation for improving the meteorological services
in Bangladesh. Japan’s grant aid projects have contributed to establish infrastructure for data
communication and weather observation including 5 radar stations covering the whole territory
of Bangladesh. These infrastructures however have not contributed enough to weather
forecasting and analysis since data calibration of the radar data and actual rainfall amount is yet
to be conducted. In addition, new technology of weather analysis such as Numerical Weather
Prediction is being required for accurate preparation of weather information products and
warnings by Bangladesh Meteorological Department (herein after referred to as “BMD™).

Based on the requirement of Technical Cooperation for BMD, Japan International Cooperation
Agency (hereinafter referred to as “JICA™) has collaborated with BMD in implementing the
Project for Development of Human Capacity on Operation of Weather Analysis and Forecasting
(“hereinafter referred to as “the Project”) for Bangladesh. The Project was launched in
September 2009, and will be completed in December 2012, '

From 1st to 13th August 2012 and 15th to 24th September 2012, Joint Terminal Evaluation was
conducted to 1) review the progress of the Project and evaluate the achievement from the
viewpoints of the five evaluation criteria, 2) analyse the factors to promote/impede the effects,
3) suggest necessary actions to be taken and make recommendation for the Project. The entire
process was a joint undertaking by the both sides, with full cooperation from BMD and other
relevant organizations. After intensive study and discussion, both Bangladesh and Japanese

sides agreed on the Minutes of Meeting (M/M), which includes “Recommendation” with the -

revision of PDM.

1-2 Objectives of the Evaluation

1) To verify the level of achievements and performance of the Project based on the Record of
Discussions (R/D), Plan of Operations (P/0), and Project Design Matrix (PDM),

2) To evaluate the Project in terms of the five evaluation criteria,

3) To draw useful recommendations to the Project and lessons learned from the Project, and

4) To judge propriety of the Project termination and necessity of follow-ups including extended
period of cooperation.

1-3 Methodology of the Evaluation

The evaluation was conducted by the Joint Evaluation Team consisting of Bangladesh and




Japanese members. The members of Bangladesh were nominated by the Economic. Relations
Division, Ministry of Finance (hereinafter referred to as “ERD”), Ministry of" Defence
(hereinafter referred to as “MoD™) and BMD, and the members of Japan were nominated by
JICA. The evaluation was conducted based on the “New JICA Guidelines for Project
Evaluation: First Edition of June 2010”. The evaluation activities included documents analysis,
field survey and interviews to the persons concerned.

The Team reviewed and evaluated activities and achievement of the Project, based on the five
evaluation criteria recommended by the DAC (Development- Assistance Committee) of OECD
(Organization for Economic Cooperation Development). The five griteria are as follows;

(1) Relevance

Relevance is a criterion to evaluate the validity of the Project Purpose and Overall Goal in line
with development policies of\ countries concerned and the needs of beneficiaries.

(2) Effectiveness '

Effectiveness is a criterion to evaluate how far the Project Purpose is achieved, and examine if
the achievement is brought about by the project, not by the external factors.

(3) Efficiency

Efficiency is a criterion to evaluate the preductivity of the project, or to examine if the Inputs of
the project have been efficiently converted into the Outputs.

(4) Impact _

Impact refers to direct and indirect, positive and negative impact caused by implementing the
Project, including the extent to which the Overall Goal has been attained.

. (5) Sustainability

Sustainability refers to the extent to which the Bangladesh side can further develop the Project,
and the benefits generated by the Project can be sustained under Bangladesh policies,
technologies, systems and financial state of the Bangladesh side.

1-4 Members of the Joint Evaluation Team
) Bangladesh Evaluation Team

Name - _ Position/ Organization
1 | Mr. Mahbur Rahman Deputy Secretary, ERD '
2 | Mr. Shamimuzzaman Senior Assistant Chief, MoD
3 | Mr. Arif Rashid Senior Mechanical Engineer, BMD

(2) Japanese Evaluation Team ' °

Name Fieid ' Position/ Organization
1 | Mr. Hiroyuki TOMITA Leader gf;rf]ilg)er Representative, JICA Bangladesh
2 | Mr. Yoshitomo KQJO Technical Senior Coordinator for International
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Evaluation

Telecommunication, Forecast
Department, Japan Meteorological
Agency

. Cooperation | Project Formulation Adviser, JICA
3 . MURA .
Mr. Naoki MATSU Planning 1 Bangladesh Office
' . Cooperation | Senior Program  Officer, JICA
4 | Mr. Md. Anisuzzaman Planning 2 Bangladesh Office
5 | Mr. Izumi SAKAYA Evalation | ior Consultant, Prastha, Ltd.
» - Analysis

1-5 Schedules of the Evaluation

The Terminal Evaluation was conducted from
24th September 2012. The schedule is attached

/
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the 1st to the 13th August 2012, and the 15th to
as Annex 1.
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2. Outline of the Project

2-1 Objectives of the Project

(1) Overall Goal

Natural disaster losses are reduced by the utilization of highly precise weather information.

{2) Project Purpose

More accurate weather information is timely issued to the "stakeholders (Note 1}* of the natural
disaster management.

*(Notel) The "stakeholders” includes the followings: DMB, FEWC, mass media, related
disaster management organizations and residents in the disaster-prone arcas (cyclones,
tornados, thunderstorms, flood, drought, etc).

2-2 Outputs of the Project

(1} Capacity of BMD for dbservation and forecasting is improved.
{2) Analysis of quantitative rainfal] estimation by using the Radar data is implemented.

{3) The trend analysis of climate change is conducted by using the accumulated meteorological
data. ‘

(4) Capacity of BMD personnel for | to 3 days weather forecasting on trial using basic
techniques of Numerical Weather Prediction (NWP) is developed.

(5) Capacity of BMD staff to promote understandings about meteorological information among
the "stakeholders" is further developed.

(6) The meteorological Radar systems are operated and maintained properly and efficiently.

(For the detail, refer to PDM ver.3 in Annex 2.)

2-3 Duration of the Project
September, 2009 - December, 2012



3. Achievements of the Project

3-1. Inputs
Inputs from both the Japanese and Bangladesh sides, since its inception in September 2009 till

September 2012, have been executed mostly as planned, except for equipment of the Japanese

side.

3-1-1 Japanese Side

(1) Experts )

A total of 12 JICA experts have been assigned since the inception of the Project with a total
man months of 75 (including assighments planned from September to December’ 2012), as
listed in Annex 3. '

(2) Counterpart Training

Atotal of 6 Bangladesh C/P were sent to Japan in 2012 as listed in Annex 4

(3) Equipment

Machinery and equipment were provided for the Project activities, as listed in Annex 5. All of
them are properly utilized. Installation of some equipment was delayed as mentioned in 3-3.

3-1-Z Bargiadesh Side

(I) Counterpart Personnel (C/P) and Steering Committee members

A total of 27 staff members of BMD, including three (3) FFWC officials have been assigned as
the counterpart personnel of the Project by the Bangladesh side as listed in Annex 6. In
addition, around 40 BMD officials of 5 (five) radar stations participated in the Project.

(2) Offices and facilities :

The office space and other facilities for the Project staff have been provided.

(3) Operational expenses

BMD provided logistical support and supplementary budget for the seminars and open-classes.
The amount of the Technical Assistance Project Proposal (TPP) approved by the Government of
Bangladesh and actual expenditure were shown in the table below.

Table Expenses by BMD (Unit: Taka in 100 thousand)

Financial Year Budget Actual. Expenditure
Yr-1 (2009-2010) - -
Yr-2 (2010-2011) 88.50 27.62
Yr-3 (2011-2012) 116.50 102.51
Yr-4 (2012-2013) 26.00 -
Total 231.00 130.13
Source: BMD

3-2. Activities .‘
Many of the activities of the Project, as stated in Plan of Operation (PO) and PDM" have been

conducted without major delays compared with the planned schedule. However, the delay of

' PO and PDM were modified at the Mid-term Review of the Project.
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procurement of the AWSs and rain gauges mentioned above caused the delay in some activitics
for the Output { and the Output 2. See Annex 7 for summary of the progress of activities.

" 3-3. Qutputs

The Team confirmed that the Project has so far fulfilled the following outputs along with the
plan stated in PDM. The degrees of fulfilment are shown under each output.

Output 1: Capacity of BMD for observation and forecasting is improved.

Indicators

1-1 More than 80% of the hourly data such as surface temperature, humidity, wind
direction, wind speed and precipitation are acquired at the six meteorological
observatories with the AWSs.

1-2 Surface observations are conducted in cach observatory by using the existing
equipment in accordance with the observation guidelines which is developed by this
Project. .

1-3 Among the observers who attend the data quality control training, more than 70% of
the participants understand the contents of the training.

1-4 Quality control is continuously conducted.

1-5 Briefing for understanding and sharing the meteorological situations is conducted at
SWC at least once a day. :

‘Indicator 1-1
The automatic weather observation Systems (AWSs) have been installed at five (5
meteorological observatories; Dhaka, Sylhet, Barisal, Khulna and Chittagong, and started

operation in July 2012 with more than one year’s delay from the initial schedule?. The

installation of an AWS in Rajshahi, another observatory, will be finished soon’. Hourly data
have been acquired and accumulated since the operation of AWSs started at the 5 observatories,
but still needs verification as data accumulation is not sufficient because of delay in inception of
the operation. _

Indicator 1-2 ‘ :

The Project has developed a field observation guideline and a maintenance manual of
observation instruments and distributed them to main observatories at the end of 2011. They
will be distributed to all 35 observatories after receiving the official approval from BMD.
Indicator 1-3 ' -

Although the training for the data quality control has been conducted on the QJT basis, the
training has not been practical enough because data accumulation of AWSs s not sufficient.
According to the JICA experts, most of trainees well understood the training so far, Further
training, including training for comparison of data observed with the existing instruments and
newly observed data of AWSs, is scheduled by the JICA experts in the remaining Project
period. .

Indicator 1-4 . - :
Because accumulation of data observed with AWSs is not sufficient, the comparison between
the data observed by the existing instruments and the data from AWSs is yet to be practiced

? Due to delay of both procurement of AWSs and payment of CDVAT.
? The installation at Rajshahi is not in time due to boundary wall construction work.
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property. Further training is scheduled in the remaining Project period.
Indicators 1-5

Currently, briefing of meteorological situations is being conducted every day at 2PM at the
briefing room of BMD.

Out of total Output 1 has been partially fulfilled as activities for data quality control delayed

due to delay in installation of AWSs. It appears that full achievement of the Output 1 will be -

difficult by the end of the Project in December 2012.

Output 2: Analysis of quantitative rainfall estimation by using the Radar data is
implemented.

Indicators

2-1 Correlation of radar rainfail data observed by the optimized radar ZR relation
parameter for rainfall calculation and surface observation is corroborated.

2-2 Binary data of composite rainfall amount created by rainfall data of the five 5)
existing radar systems optimized ZR relation parameter for radar rainfall calculation
is composed,

Indieator 2-1 :

The rain gauges have been installed at 12 observatories in 2011; Bogra, Mymensingh, Tangail,
Sreemongal, Joydebpur, Chandpur, Maijdi Court, Mongla, Patuakhali, Sitakunda, Teknaf and
Dinajpur, and started operation in July 2012*, with more than one year’s delay from the initial
schedule. At the time of the terminal evaluation, the rain gauges at Bogra and Teknaf are not
working; in Bogra damaged by inundation and in Teknaf due to GSM communication network
problem. The training on correlation of optimized radar rainfall data and surface observation
was conducted three times in 2010 and 2011 for 17 BMD personnel. However, as the
accumulation of rain gauge data is not sufficient because of the delay of rain gauges installation
of, proper justification of correlation of the two data is yet to be conducted.

Indicator 2-2 '

The training on optimization of radar rainfall data was conducted as above. However, because
for optimization of rainfall data observed by radar, the sufficient accumulation of data by rain
gauges and AWSs is indispensable, composition of binary data is yet to be completed. Another
factor to deter this Output 2 is that one of the five radar stations, Rangpur Radar Station which
covers the northern part of the country, is at present out of function due to non-availability of
spare parts and not expected to start operation soon.

Because of delay in accumulating data by AWSs and rain gauges, the degree of fulfilment of
Output 2 is low. It appears that full achievement of the Output 2 will be difficult by the end of
the Project in December 2012.

Output 3: The trend analysis of climate change is conducted by using the accumulated
meteorological data.

Indicators

3-1 More than two (2) BMD staff can detect abnormal values and human error of the

* Due to delay in releasing the equipment from the customs.
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accumulated meteorological data through the computer program.
3-2 Summary of climate statistical analysis is shared in the public.
Indicator 3-1
Daily observation data input sheet for easy statistical processing and data quality control of
observation data have been prepared by the Project. A number of BDM staff are capable of the
detection of abnormal values and human errors.
Indicator 3-2
Meteorological data for the past 30 years was collected and preliminary statistical analysis of
climate change was practiced. However, the summary result of the analysis is still to be made
public, because further practice is necessary during the remaining period of the Project.

~

The achievement level is high for the Output 3, and full achievement would be likely at the end
of the Project in December 2012.

Output 4: Capacity of BMD personnel for 1 to 3 days weather forecasting on trial using

basic techniques of Numerical Weather Prediction (NWP) is developed.

Indicator )

4-1 More than five (5) staff-of BMD can develop products and guidance by the
Numerical Weather Prediction (NWP) model.

Indiecator 4-1

The PC cluster with relevant software necessary for the NWP has been instailed in BMD in

2011. Training programs on the NWP were conducted for BMD staff 73 times in 2009, 2010

and 2011. At least 6 officials attended for each training session and they showed good

understanding of the contents of the training, according to the JICA expert. Even though further

training on development of the guidance is necessary, Qutput 4 shows proper progress overall,

Output 5: Capacity of BMD staff to promote understandings about meteorological

information among the "stakeholders" is further developed.

- | Indicators

5-1 BMD staff's planning and presentation skills for disseminating meteorological
information are improved

5-2 70% of the partlclpants in the seminars/open-class (more than 8 times) understand
the contents.

5-3 Meteorological information on the BMD's website is user-friendly and updated.

Indicator 5-1

Several presentation materials on weather and natural disasters have been developed including

brochures, booklets and an animated cartoon DVD, which are utilized in seminars, open classes

and other opportunities to disseminate meteorological information. Various forms of digital

/graphical presentation of BMD special builetin of text basis were prepared, but some of them

still need approvals from authorities for actual use. Further activities to disseminate

meteorological information are in progress; i) negotiation between BMD and Disaster

Management Bureau is under process for the provision of meteorological information through

mobile network, and 'ii) set up of a weather studio in BMD for broadcasting weather

information and related weather programs is ongoing but behind the schedule due to delay of

procurement procedure.

Indicator 5-2
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- from HQ) or manufacturer) for the meteorological radar systems.

’

Seminars for relevant authorities/institutions (central and local government officials, NGOs,
schools, media, BMD staff, etc.) were held 5 times and open classes for high school students
(class 7-8) were held 21 times with over 3,000 participants in five cities; Tangail, Rangpur,
Dhaka, Sy]het and Chittagong as of September 2012. Most of participants well understood the
contents in the seminars, and the results of the post examination in the open classes were 80%
to 97%.

Indicator 5-3 ‘

Contents of BMD’s web site have been prepared under the Project. It is expected that the
information on the site will be improved and become user-friendly compared to before the
Project.

In tota! indicators for the Qutput 5 show good progress and achievement even though there are
remaining activities to be completed during the Project period.

Qutput 6: The meteorological Radar systems are operafed and maintained properly and
efficiently.

Indicators
6-1 More than fifteen (15) BMD staff for the five Radar systems can implement regular
. maintenance and troubleshooting (except serious troubles which require assistance

6-2 More than 80% of the BMD's staff in each existing meteorological radar station can
operate and maintain the radar system in accordance with the operation/maintenance
manual which is developed by this-Project.

6-3 Meteorological radar observation schedule is maintained based on the requirement
of SWC.

6-4 Operation cost for the meteorological radar system in normal season is saved.

Indieator 6-1

Lectures and OJT were conducted on maintenance of radar system for 54 staff members; 3 in

Dhaka, 18 in Cox’s Bazar, 6 in Rangpur, 15 in Khepupara, 12 Moulvibazar). JICA experts

assessed that most of participant were now capable of regular maintenance and minor trouble

shooting. -

Indicator 6-2

A reference/summary of the operation and maintenance manual of the radar system provided by

the manufacturer, and an operation and management record form have been developed by the

Project. Thirty eight (38) BMD officials of 5 radar stations part101pated in the training

mentioned i1 6-1.

Indicator 6-3

Operation schedule of radar system in each radar stations is based on the 1nstruct1ons by SWC.

Indicator 6-4

Radar operation schedule in the normal period is decided through discussions in BMD and an

operation schedule table has been prepared with monthly target operation time to save operation

Cost.

It seems that the degree of fulfilment of OQutput 6 has been relatively high. However, the
Evaluation Team found that Cox’s Bazaar Radar Station had experienced serious trouble in the
radar operation several times and in the most serious case the operation stopped for 15 days




e

before it was recovered with support from the consultant of the Japan’s grant aid project and the
manufacturer.

3-4. Project Purpose

Project Purpose: More accurate weather information is timely issued to the

"stakeholders'' of the natural disaster management.

Indicators

1. Data from BMD Radar Systems optimized by radar ZR relation parameter for
timely forecasting and warning is provided to FFWC.

2. Accurate and easily-understanding forecast and warning including tropical cyclone

are timely issued to the organizations related to natural disaster management and
mass media.

Indiecator 1 :

Data from radar system have not been optimized as surface data from rain gauges and AWSs are
not sufficiently accumulated.

Indicator 2

Since the PI‘O_]eCt started in September 2009, Bangladesh has not experienced a tropical cyclone.

Therefore, it is difficult to measure the current status of this indicator. However, the Evaluation
Team learned that there was one case where the forecast issued by BMD in April 2012 has
helped agricultural sector to reduce the related risk and also at that time BMD issued heavy
rainfall warning for the north-eastern part of the country using NWP model’ and transmitted
this information to FFWC for issuance of flash flood warnings. As a result, local farmers in the
north-eastern were able to take preventive measures to save their crops. Further, with improved
presentation materials and issuance of accurate and timely warnings, as seen in Indicator 5 1,

BMD certainly would be improved more.

Indicator 1 is still to see the result and the status of Indicator 2 is not yet known though one
favourable case was found. It is judged that the degree of achievement of the Project Purpose is
still low and its full achievement by the termination of the Project seems to be difficult mainly

due to insufficient data accumulation by AWSs and rain gauges.

3.5, Overall Goal

Overall Goal: Natural dlsaster losses are reduced by the utilization of highly precise

weather information.

Indicator _

1. Cases which prove that the utilization of BMD's weather information by
organizations related to natural disaster management contributed to the natural
disaster [osses.

Indicator 1

As seen above in Project Purpose, the Evaluation Team has found one case where BMD’s

weather information was utilized to mitigate damages on agricultural products by flash flood.

Although it is still quite difficult to judge whether losses caused by natural disasters will be

reduced in coming years, still it is expected that a lot of scope created through the Project would

* BMD provides NWP products on 2 trial basis.
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help BMD for issuance of “highly precise” weather information at regular basis to overcome
the present situation of low achievement of the Project Purpose.

3-6. Impiementation Process

The Evaluation Team confirmed that implementation of the Project has been conducted
smoothly in general, except for the delay of activities under Qutputs 1 and 2. However, the
Team noted that there are some points which could be improved. '
(1) Relation between C/P and JICA Experts

Communications and relations between Bangladesh counterpart personnel (C/P) and JICA
experts have been good and frequent, based on the questionnaire survey and interviews with
Bangladesh C/P -and JICA experts. During the period when experts were away from
Bangladesh, both sides contacted each other through e-mail. A few C/P expressed, however,
they sometimes experienced difficulty in understanding some experts’ English language, though
it did not cause serious problems in the activities. :
(2)Relation between JICA Expert Team and JICA Bangladesh Office

It seems that JICA Bangladesh Office did not receive sufficient information on the progress of
the Project as its contact with the JICA Expert Team was not often enough. One of the reasons
may be the fact that under the Project schedule many JICA experts did not stay in Bangladesh
for long time, not having enough time to discuss with JICA Office®.
(3)JCC

The Joint Coordination Committee (JCC) meetings have been convened only three times to
date; October 2009, February 2011 and March 2012 due to non-participation of the members,
afthough the Joint mid-Term Review Report recommended that JCC be convened at least twice
a year. For the purpose of monitoring overall progress and achievement of the Project, JCC
should have been held more frequently.
(4) Delay of procurement of AWSs and rain gauges

As mentioned earlier, delay of the procurement of AWSs and rain gauges caused the Project
activities to remain behind the Project schedule in fulfilment of relevant Outputs and Project
Purpose. The procurement was conducted after the Bangladesh Government's approval of the
TPP. The Japanese side was also responsible in a sense that they decided to start the Project
before the approval of the TPP.

4. Evaluation Based on Five Criteriz_i

The evaluation based on five evaluation criteria is presented below.

4-1. Relevance
The relevance of the Project is very high because of the following reasons.
(1) Consistency with the Bangtadesh Government Policy

In light of the National Development Plan for Disaster Management (2010-2015), the technical
and technological capacity building of BMD and other related organizations have been given

% Jt is scheduled that from September 2012, one Japanese Expert (Coordinator) will stay in Bangladesh for
more than three months.
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the highest priority to improve the system for information generation and dissemination for
public use. Thus, the Project is in consistent with the national policy. :

(2) Consistency with Needs of the Country and Beneficiaries -
Bangladesh is situated in a heavy rainfall and tropical cyclone prone region in the flood plains
of the major rivers like the Ganges, the Brahmaputra and the Meghna with 20% of the landmass

being flooded annually. Flood is a perennial problem for Bangladesh causing severe economic

setbacks with miseries to livelihood and damage to agricuiture. Besides the floods, tropical
cyclones, severe thunderstorms, tornadoes, flash floods, droughts & river erosion are all
responsible for its perpetual economic retardation. Now as a result of global warming and
climate change, this country with its high population density is likely to become more
vulnerable to natural disasters and will encounter more intense floods, droughts and more
severe and frequent tropical cyclones. During summer and the southwest monsoon season,
intense rainfall in and around Bangladesh with its large spatial and temporal variation, with
excessive rainfall at times and scanty sometimes are responsible for the flash floods, floods and
droughts thereby causing extensive damage to infrastructure and agriculture of Bangladesh.
Under the situation indicated above, meteorology is always considered as top priority in
Bangladesh. The direct beneficiaries of the Project are Bangladesh C/P, staff of BMD. They are
in needs of capacity development in line with above-mentioned policy and to fulfil national
needs of providing meteorological services

(3) Consistency with ODA Policy of Japanese Government

The Project is consistent with Japan’s ODA policy towards Bangiadesh announced in June
2012. In the ODA policy, two focal areas for assistance are specified; 1) acceleration of
economic growth beneficial for all the people towards middle-income country status, and 2)
overcoming social fragility. Both include forecast and warning of natural disasters which is
relevant to the Project. :

(4) Advantage of Japan’s Cooperation in the Project

Japan has experiences in technical cooperation in meteorclogy in a number of countries, which
indicates the Japan’s technical advantages. For Bangladesh, Japan has had cooperation to
improve meteorological services since 1988, including grant aid projects of five radar stations.
Therefore, the Project fully utilizes Japan’s technical advantage, with long history of
cooperation with Bangladesh.

4-2, Effectiveness

The Team considers that effectiveness of the Project is fair, based on the current state of the
achievement of the Project Purpose.

As mentioned in 3-4, the degree of achievement of the Project Purpose is still low and its full
achievement by the termination of the Project in December 2012 seems to be difficuit mainly
due to insufficient data accumulation by AWSs and rain gauges.

Among six Outputs of the Project, Output 3, Output 4 and Output 5 have made good
contributions towards the achievement of the Project Purpose through collection and analyses
of the past meteorological data, introduction of NWP techniques and BMD’s promotion to
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disseminate meteorological information among the stakeholders. Output 6 has also contributed
to the achievement of the Project Purpose. to some extent, but there is still some concern about
maintenance of radar operation. Fulfilment of Output | and Output 2 has been slow, hindering
the achievement of the Project Purpose, because these Outputs depend on accumulation of data
by AWSs and rain gauges, which is not sufficient yet.

Among three Important Assumptions to achieve Project Purpose described in the PDM, “State
policy of weather services in the government of Bangladesh remains unchanged” and “Trained
BMD staff remains on the duty” are maintained while “Data transfer system between BMD and

FEFWC functions properly™ is not maintained as a PC for this purpose at FFWC is out of order at
the moment. '

!

4-3. Efficiency

The degree of efficiency of the Project is assumed to be fair, judging from the performances of
_inputs and outputs described below.

(1) Appropriateness of Inputs .

As mentioned earlier, the delay of the procurement and commencement of operation of AWSs
and rain gauges adversely affected the overall efficiency of the Project. Even though most of the
equipment are properly utilized for the Project, the delay in accumulating data by AWSs and
rain gauges is the single most serious reason for weakening efficiency.

The Project has so far had 13 JICA experts. In general, they have efficiently managed to
conduct various activities with strong commitment and responsibility, and appropriately
implemented technical transfer to Bangladesh C/P.

Most of C/P are satisfied with performances of JICA experts, though a few C/P complained
about some experts’ command on English language. Meanwhile, through the Project period,
each expert visited Bangiadesh on a relatively short term basis, which might have caused rather
insufficient communication with JICA Bangladesh Office.

Allocation of the Bangladesh C/P of BMD was mostly appropriate for the activities. Nearly 70
BMD staff, including radar operators of five radar stations have been engaged in the Project
activities even though BMD has a limited number of staff. They were capable enough to
conduct Projegt activities. On the other hand, since a relatively large number of staff was
involved in the Project, it was seen that not all the C/P considered the Project as their own and
only took part in the activities when they were requested to.

All the three (3) subjects of the counterpart training in Japan, which was conducted in February.
to March 2012, were relevant to the Project and all the six (6) participants in the training
utilized the experiences to their duty after coming back to Bangladesh.

(2) Achievement of Outputs ‘
As seen in indicators of Outputs in 3-3, the degree of fulfilment of Project Qutputs shows

mixed results, depending mainly on how each Output has been affected by the delay of the
equipment. ‘
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4-4. Impact

As mentioned in 3-5, it is difficult to judge whether the Overall Goal of the Project will be
achieved in 3 to 5 years after the completion of the Project. The Team also found that
implementation of the Project has some positive impacts as seen below. No negative impacts
have been observed. ‘ -

(1) Improvement of BMD’s Credibility

The Team found in interviews with organizations related to disaster management, such as
DMB, the Ministry of Defence, BMD and FFWC that during the last few years BMD’s
information has been improving in terms of its accuracy and timing, even though no
quantitative evidences available. Thus, now they have more confidence in BMD as an
organization to provide meteorological services.

(2) Expectations to Public Awareness of Natural Disasters

As mentioned in 3-3 Output 5, the Project has held a number of seminars and open classes,
which have been proved very successful. With comprehensive and visual presentation,
participants of the seminars and open classes improved their understanding of meteorology and
natural disasters. By continuing and expanding the activities, school children and the general
public will surely acquire more awareness of natural disasters.

. 4.5, Sustainability

The Team considers that sustainability of the Project will be generally high, although there are
some uncertain factors in technical aspects.

(1) Policy Aspect

As stated in 4-1 Relevance, the Govemment of Bangladesh has considered policy on
meteorology with top priority. Therefore, it is highly possible that the Government will continue
to consider the dissemination of the meteorological information as an important issue in
response to the natural disaster management. Policy sustainability is high.

(2) Institutional and Organizational Aspect

BMD is a sole national organization in the country for disserrinating meteorological services,
according to the Standing Orders on Disaster. The Ministry of Defence, which has the
jurisdiction over BMD, stresses the importance of BMD’s function in national security, and
denies the possibility that the organization of BMD will be reduced in the future. With highly
motivated staff, BMD has sound basis as a government orgamzatlon to perform its
responsibility. However, it is also fact that some observatories are in a shortage of number of
staff. BMD submitted to the government more than two years ago the proposal for
organizational restructuring and human resource allocation plan. Sustainability in institutional
and organizational aspécts is judged fairly high.

(3) Financial Aspect

Financial sustainability is high. BMD’s annual budget is steadily increasing from 215 million
Taka in FY2007/08 (before the Project started) to 477 million Taka in FY 2012/13. Taking
account of the GDP deflators of Bangladesh in recent years, 6.3 to 8.8% increase per annum,
the growing trend of BMD budget secures financial sustainability of the Project. Ministry of
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Defence also assured budget of BMD would be secured even though sharp increases in
FY2011/12'and ¥Y2012/13 might not continue every year.

Table Annual Budget of BMD

Financial Year Budget (Million Taka) | Increase in per cent

2007/08 215.0

2008/09 234.5 9.1
2009/10 261.0 113
2010/11 298.0 i4.1
2011/12 377.1 26.5
2012/13 4771.3 26.6

Source: BMD

(4) Technical Aspect
There are some uncertain factors in technical sustainability. Through interviews with BMD
staff, almost all of them expressed that they had upgraded their skills and knowledge during the
Project and had become more confident of their services at BMD. As such, it is recognized that
C/P of BMD has improved their capacity. On the other hand, as mentioned eatlier, a number of
the Project activities have not been finished as data accumulation by AWSs and rain gauges are
not yet sufficient. It is questionable that in the remaining Project period all the activities would
be completed and C/P acquires enough skills and knowledge so as to continue the activities by
themselves. Apart from activities related to data accumulation, it appears that BMD staff needs
some more time to utilize the NWP which has been newly introduced to Bangladesh under the
Project. As for the equipment, the Team found no serious problems for equipment provided
under the Project.

5. Conclusion

The Team has found that the degree of achievement of the Project Purpose is still low because
some critical activities are delayed as accumulation of data by the AWSs and rain gauges is not
sufficient. It is not likely that the Project Purpose will be achieved at the end of the Project
period, December 2012. ’

From the viewpoint of five evaluation criteria, “relevance” of the Projeci is very high while
both “effectiveness” and “efficiency” are fair. As for “impact”, some positive impacts have been
observed and no negative impacts have been found. It seems that “sustainability” of the Project
will be generally high, but with uncertain factors in technical sustainability still remaining.

Based on the above findings the Team concludes that the Project will be extended in order to
raise the degree of the achievement of the Project Purpose. \

6. Recommendations
1) Extension of the cooperation period of the Project

The cooperation period of the Project should be extended for one year to December 2013 in
order to fully attain the Project Purpose, which would not be possible by the end of the
present cooperation period, December 2012. The following Activities should be continuously
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conducted during the extended period for the following reasons:

Output 1: 1-1, 1-6 and 1-7
Installation of one AWS at Rajshahi cannot be completed by December 2012 due to the

delay of the equipment procurement and the boundary wall construction.
Output 2: 2-1,2-2,2-3 and 2-4

The sufficient accumulation of surface data observed by rain gauges and AWSs are .

indispensable, but composition of binary data is difficult to be completed by December
2012.

Output 5: 5-4

The setup of a TV studio in BMD for weather information will not be completed by
December 2012. .

The above recommendation will not prevent the BMD staff from carrying out other activities
in its routine operations by its own efforts. .

2) Revision of PDM
PDM should be revised on the following point in order to secure technical sustainability of
the Project. There is no significant change with the overall framework of the PDM even if the
following modification is being made. Revised PDM is shown in Annex 8. The following
Activity should be added to Output 1 (Capac1ty of BMD for observation and forecastmg 18
improved) in the PDM:

Activity 1-9: To conduct training on preventive maintenance and calibration of AWS in
order to achieve quality improvement in observation.

3} Human resource allocation in BMD
It is recommended that the BMD’s proposed plan of human resource allocation and
reorganization be implemented as soon as the proposal is approved by the Government, so
that human resource allocation and performance of BMD would be done efficiently.

4) Closer contact between BMD and FFWC
Although fast and smooth transmission of meteorological data from BMD to FFWC is
indispensable for the achievemenj of the Project Purpose, at the moment, equipment for the
data transmission is not working properly at FFWC side and staff training of FFWC on
operation of the system and data analysis seems not sufficient. Both organizations should
make efforts to solve procedural and technical problems for better utilization of the data and
information produced by BMD.

7. Lessons Learnt

For those projects in which the provision of equipment plays a vital role of the project
activities, the timing and schedule of the procurement should be considered with much
caution. At the project design stage, planner should closely look into these issues and design
the project accordingly and/or internalize countermeasures to tackle these issues into the

project framework.
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Annex. 1

Schedule for Terminal Evaluation (Phase I) mission for BMD proeict

N Dat D Time Mr. Tomita Mr.Sakaya Mr. Matsumura Mr. Anisuzzaman
o ale ed (Team Leader) (Fvaluation Analysis) {(Evaluation Planninigi ) {Evaluation Planrinig 2)
I | l-Aug | Wed Arrive in Dhaka
08.30 am Meeting with JICA Meeting with JICA
10.30 am Meeting at MoD Meeting at MoD
2| 2- Thi . . . . . .
Aug . 12.00 pm Meeting with Director BMD Meeting with Director BMD
14,30 pm Meeting at ERD Meeting at ERD
[20CHIHES
& S
10.00 am
5| 5-Aug | Sun 12.00 pm Site Visit Cox Bazar Radar |Site Visjt Cox Bazar Radar {Site Visit Cax Bazar Radar
14.00 pm
9:30 Meeting with Counterpart  |Meeting with Counterpart | Meeting with Counterpart
6| 6-Aug |Mon 10:30 Meeting with - SWC Meeting with - SWC Meeting with - SWC
1130 Meeting with Climate Div | Meeting with Climate Div  |Meeting with Climate Div
14:30 Meeting wirhTrai.rfing div  |Meeting withTraining div  |Meeting withTraining div
9:10 Meeting with communicatiofMeeting with communicationMeeting with communications
’ Div. . Div. Div.
7| 7-Aug { Tue 10:45 Meeting with Electric div.  |Meeting with Electric div: | Meeting with Electric div.
12:30 Meeting with DMB Meeting with DMB Meeting with DMB
15.00 pm Meeting with FFWC Meeting with FFWC Meeting with FFWC
8 10:00 Meeting with MoFDM Meeting with MoFDM Meeting with MoFDM
8-Aug | Wed 12:00 Meeting with BMD Meeting with BMD Meeting with BMD

Meeting with MoD Meeting with MoD
12 12-Aug | Sun
' Meeting with BMD Meeting with BMD
Mecting with JICA Meeting with JICA Meeting with JICA
13] 13-Aug | Mon

Leave for Tokyo

ey



o

§chedule for Terminal Evaluation (Phase II) mission for BMD proejct

No . Mr. Tomita Mr. K(?_]O Mr. _Salfaya Mr. Matsur.nura Mr. Anis
Date Day | Time (Technical {Monitoring & (Evaluation .
: {Team Leader) . . . (Evaluation member)
] Evaluation) Evaluation) Planning}
1| 15-Sep | Sat Arrive at Dhaka Arrive at Dhaka
9:00 Meeting at JICA Meeting at JICA Meeting at JICA Meeting at JICA Meeting at JICA
11:30 [ Meeting with MoD | Meeting with MoD | Meeting with MoD. Meeting with MoD | Meeting with MoD
2 6-S S - : - - - . - - - -
16-Sep o Meeting with Meeting with Meeting with Meeting with Meeting with
PM Director BMD Director BMD Director BMD Director BMD Director BMD
: Meeting with Meeting with Meeting with Meeting with
Counterpart(BMD} | Counterpart(BMD) | Counterpart(BMD) Counterpart(BMD)
7:00 : Field Visit Field Visit Field Visit Field Visit
3| 17-Sep [Mon —{ Moulavibazar Radar | Moulavibazar Radar | Moulavibazar Radar | Moulavibazar Radar
19:00 Station Station Station Station
- 9:00 - Meeting with Meeting with Meeting with Meeting with
’ ) _| Counterpart(FFWC) . Counterpart Counterpart Counterpart
4| 18-5ep | Tue | Whole | Meeting with - Meeting with Meeting with Meeting with
P day Counterpart(BMD) | Counterpart{BMD) | Counterpart(BMD) Counterpart{BMD)
1730 Making Evaluation | Making Evaluation | Making Evaluation Making Evaluation
’ Report(1) Report{1) Report(1) Report(1)
AM Meeting with Meeting with Meeting with, Meeting with
CounterparBMD) | CounterpartBMD) | Counterpart(BMD) Counterpart(BMD)
5| 19.se Wed PM Meeting with Meeting with Meeting with Meeting with
PP Counterpar(BMD) | Counterpart(BMD) | Counterpart(BMD) | Counterpart(BMD)
17:30 Making Evaluation | Making Evaluation | Making Evaluation | Making Evaluation
) Report(2) Report(2) Report(2) Report(2)
8:30 Meet_ing at JICA Meeting at JICA Meeting at JICA Meeting at JICA Meeting at JICA
5] 20-Sep | Thu 12:30 Report Finalize Report Finalize Report Finalize Report Finalize Report Finalize
15:00 Joint Coordination | Joint Coordination | Joint Coordination | Joint Coordination | Joint Coordination
] Committeec Meeting | Committee Meeting | Committes Meeting | Committee Meeting | Committee Meeting
9| 215 Fri Whole Field Visit Rangpur | Field Visit Rangpur | Field Visit Rangpur | Field Visit Rangpur
s day Rader Station Rader Station Rader Station Rader Station
w0l 2.5 Sat Whole Field Visit Rangpur | Field Visit Rangpur | Field Visit Rangpur | Field Visit Rangpur
P | day Rader Station Rader Station Rader Station Rader Station
10:00 Meeting with BMD | Meeting with BMD | Meeting with BMD Meeting with BMD
11| 23-Sep | Sun 13:30 Meeting at JICA Meeting at JICA Meeting at JICA Meeting at JICA
15:30 Report to EQJ Report to EQJ Report to EQJ Reportto EQJ Report to EQJ
Whole . . . . .
Meeting at JICA Meeting at JICA Meeting at JICA Meeting at JICA Meeting at JICA
; day
121 24-Sep §Mon -
22:00 Leave for Tokyo Leave for Tokyo
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Annex.4  List of Participants in Counterpart Training in Japan

Name

Position

Subject and Period

Mr. .M. Quamrul Hassan

Forecaster, NWP

Basics for NMP
February 06 - March 03, 2012

Mr. Md. Abdul Matin

Communication
Engineer, NWP

ditto

Mr. Md. Shameem Hassan Bhuiyan

Agro-meteorology
Division

Meteorological Information Service
February 06 - March 01, 2012

Ms. Taslima Imam

Training Division

ditto

Mr. Md. Shadekul Alam

Weather Forecaster in
SWC

Data Management of Meteorological
Observation
February 06 - February 22, 2012

Mr. Md. Ahmed Arif Rashid

Senior Mechanical
Engineer

ditto
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Annex 6 List of Counterpart Personnel

Name

Paosition

My, Arjutian] Huabib

Director, BMD, Project Ditector

Ms. Mahnaz Khan

Assistant Director

Ms. Ayesha Khatoon

Assistant Director

Mr.  S.M. Mahmudui Huq

Meteorologist

Mr.  Syed Abul Hasanat

Meteorologist

Mr.  Md. Sanaul Haque Mondal

Meteorologist

Mr.  Md. Shadekul Alam

Meteorologist

Ms. Taslima Imam

Meteorologist

Ms. Farah Deeba

Meteorologist

Mr.  Sheikh Shajahan Alam

Meteorologist

Mr.  Md. Shameem Hassan Bhuiyan Meteorologist
Mr. Md. Abdu] Mannan Meteorologist
Mr.  S.M. Quamrul Hassan Meteorologist

Mr, Md. Rashaduzzaman

Assistant Meteorologist o

Mr.  Md. Abdur Rahman Khan

Assistant Meteorologist

Mr.  Md. Bazlur Rashid

Assistant Meteorologist

Mr. Kh. Hafizur Rahman

Assistant Meteorologist

Mr. Md. Muzammel Hague Tarafder

Senior Commumication Engineer

Mr. Md. Ahmed Arif Rashid

Senior Mechanical Engineer, Project Coordinatorr

Mr. Md. Abdul Matin

Assistant Communication Engineer

Mr. Md. Sazzad Hossain

Assistant Communication Engineer

Mr. Murad Ahmed

Assistant Communication Engineer

Mr. Abu Shazzad Chowdﬁury

Assistant Mechanical Engineer

Ms. Halima Khanam

Assistant Electronic Engineer

Mr. Md. Ali Hayder

Assistant Electronic Engineer

Mr. Md. Saiful Hossain

FFWC, Executive Engineer

Mr.  Md. Abul Bashar FFWC, Assistant Engineer
Mr.  Md. Ariful Islam Bhuiyan FFWC, Assistant Engineer
Source: BMD
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Aannex 7 Progress of Acticities (as ofAugusf 2012)

ACTIVITIES PROGRESS/ACHIEVEMENT
Qutput 1 Capacity of BMID for observation and forecasting is improved,

Five (5) AWSs have been installed except at Rajshani abservetory, where
construction of the border walls is on going. Twelve rin gauges have been
instalfed but two are temporarily not working properiy.

To install the six (6) AWSs and twelve {12) rain gauges at the

1-1 . - . 4
eighteen existing meteorological observaiocies.

To revise the field observation guidelines (including AWS}in
{accordance with the latest WMOQ policy.

To provide the observation training for field observers based on the
1.3 [field observation guidelines and the data entry format (developed

1-2 Completed,

Training has been done. Field observation guideloines are yet to be

by Activity 3-1), distributed.

14 To conduct training on the data quality of observed data for Done, to some extent. More practical training is necessary utilizing
forecasters accumulated data by AWSs,

1-5 Ta prepare the operation and maintenance manuals for observation Completed.

fields and iastruments (including AWS).

To provide the training for field observers and instruments
1-6  tinspectors on maintenance and control of observation fields and Training has been done partly. Further training is required.
observation instruments (including AWS).

To compare the data obtained by the AWS and existing equipment
and conduct quality control

To prepare the briefing flowehart and record, and conduct briefing
along with the flow chart.

Output 2 Analysis of quantitative rainfalt estimation by using the Radar data is implemented,

Data accumulation by AWSs just started in July 2012,

1-8 Being done. Briefing is conducted at BMD on 2PM every day.

To procure and set up the required cquipment for the training on  |Equipment has been partly set up (see I-1}and training was conducted,

2 optimization of radar ZR relation parameter for minfall calculation |Further training utilizing accumutated data by rain gauges is necessary.

To identify the radar ZR relation parameter for rainfall calculation Training on optimization of radar ZA relation paremeter was eonducied,

2.2 lin the observation range of 5 existing meteorological radar systems |Actual identification of the parameter is yet to be done with accurnulated data
and optimize the parameter by rain gauges,

To prepare corelation charts of Fainfall data of radar and suface
observations

Te compose the rainfall composite picture of 5 existing

2.4 |meteorological radar systems optimized radar ZR relation Yet to be done.
parameter for rainfall calculation in SWC
Qutput 3 The trend analysis of climate change is conducled by using the accumulated meteorological data,

2-3 Not yet done. Accumulation of data by rain gavges is required.

velop dail ion data input sheet tatistical ) .
3-1 :;S::;nogpa:; ;’att):sc::lai:;oz‘matml“clo[.;{:)bztiiati‘::rne;ﬁa statistica Completed. Examination is necessary on whether input sheet is properly used.

3-%_1To archive the observation data and conduct quality control Completed. Data for the last 30 years have been collected,

Completed. Rough analysis of climate change was conducted but further
examination is necessary.

Qutput 4 Capacity of BMD personnel for [ 10 3 days weather forecasting on trial using basic technigues of Numerical Weather Prediction (N'WP) is developes,

3-3  [To conduct climate data statistical analysis by using the above data

To pracure and set up the required equipment for the training on

1 INumerical Weather Prediction (NWP) Completed.
4.2 To conduct the basic training on Numerical Weather Prediction Completed
(INWP) P
e o - Frodien -
1.3 To. conduct the training on Numerical Weather Prediction (NWP) Completed.
guidance
4-4 E_?;g: :;te the Meso Scale Model (MSM) by using PC (Linux) on Completed, Further practices are needed.

Qutput 5 Capacity of BMD staff to promote understandings about meteorological information amang the "stakeholders” is further developed.

Done. Various materials including brochures and animation DVD were
prepazed.
5-2 |To conduct the seminarsfopen-class for the stakeholders Seminars/open-classes have been conducted more than 20 times.

5-1 |To prepare PR materials of weather, climate and natural disaster

To upload and update meteorological information including
5-3 [summarized result of climate data statistical analysis on the BMD
website

MDB whsite has been updated with forecast using NWP. Resulis of statistical
analysis are yet to be uploaded,

Various materials for dissemination of information have been prepared,
Contract with a mobile phone company, Bengal Link, on disseminatio system
of weather information is under negotiation. Seting up of TV studio within
BMOD i5 scheduled,

54 {To disseminate meteorological information through media.

OQutput 6 The meteorolagical Radar systems are operated and maintained properly and efficiently.

To prepare the operation and maintenance manuals for

6-1 meteorological radar system Completed.
62 To conductlthe training on operation and maintenance of the Completed. Further trajning is scheduled.
metearological radar systems
63 To prepare the meteorological radar observation routine schedule Compieted. Radar operation sheedule for the dry season was prepared.

in order 1o reduce the operation cost and implement it

Source: JICA Evaluaiton Tearn based on reports by the Project
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RECORD OF DISCUSSIONS
BETWEEN JAPAN INTERNATIONAL COOPERATION AGENCY
AND THE AUTHORITIES CONCERNED OF THE GOVERNMENT

OF THE PEOPLE'S REPUBLIC OF BANGLADESH

ON JAPANESE TECHNICAL COOPERATION
FOR “DEVELOPMENT OF HUMAN CAPACITY ON OPERATION OF WEATHER
ANALYSIS AND FORECASTING”

Japan International Cooperation Agency (hereinafter referred to as “JICA”) held a
series of discussion with the Bangladesh authorities concerned of the Government
regarding the extension of the Project “Development of Human Capacity on Operation
of Weather Analysis and Forecasting” (hereinafter referred to as “the Project), which

- was recommended to JICA Bangladesh office and the concerned departments in Japan

in the Minutes of Meeting on Terminal Evaluation of the Project dated September 24,

2012.

As-a result of the discussions, and in accordance with the provisions of the
Agreement on Technical Cooperation between the Government of Japan and the
Government of Bangladesh, signed in Dhaka on December 8tb 2002 (hereinafter
referred to as “the Agreement”), both sides agreed on the matters referred to in the

document attached hereto.

VAR S
{2} <
\%’? U L
Mr. Hiroyuki Tomita
Senior Representative

" Japan International Cooperation Agency

Bangladesh Office

G D\

>

Ms. Arjumand Habib

, Director

Banglade'sh Meteorological Department

Dhaka, 6tk February 2013

Mr. Mahbubur Rahman
Deputy Secretary

Economic Relations Division
Ministry of Finance

%

Mzr. Shamimuzzaman
Senior Assistant Chief
Ministry of Defense




L
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II.

II1.

THE ATTACHED DOCUMENT

EXTENSION OF COOPERATION BETWEEN JICA AND GOVERNMENT OF
BANGILADESH

The duration of the extension of the Project is from January 2013 to December
2013.

The Project during the extended period will be implemented in accordance with
the Project Design Matrix (PDM) ver.4 (Adopted in 24th September, 2012) which
is given in Annex I.

SCOPE OF EXTENSION

During the original period of the project, the achievements of some outcomes are
not fulfilled because some critical activities are delayed such as the procurement of
Automatic Weather Observation System (hereinafter referred to as “AWS?),
sufficient data accumulation by AWS and rain gauges, and setup of a weather
studio in Bangladesh Meteorological Department (hereinafter referred to as
“BMD”) for broadcasting weather information. Therefore the period of actual
works and trainings are shortened and could not been the expected outcome. These
unmet outputs along with management skills shall be achieved based on Project
Design Matrix (hereinafter referred to as “PDM”). Within the project extension
period, the following activities should be continuously conducted: 1) Installation of
one AWS at Rajshahi, 2) Sufficient data accumulation by AWSs and rain gauges
and enabling BMD officials to utilize the data with proper manner by self-help, 3)
Involvement of engineers and meteorologist in the training activities on preventive
maintenance and calibration of AWS, 4) More constructive and elaborated
trainings on Radar operation and maintenance, 5) Setup of a weather studio in
BMD for improved weather information dissemination, 6) Establishment of
disaster early warning systems using mobile network in association with
Department of Disaster Management. In addition to these, the extended project
period will establish an individual monitoring method to check the improvement
among the staffs considering the baseline skill. These inclusions are essential for
sustainability of project. '

MEASURES TO BE TAKEN BY JICA

In accordance with the laws and regulations in force in Japan and the provisions of

©
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Article of the Agreement, JICA, as the executing agency for technical cooperation
by the Government of Japan, will take, at its own expense, the following measures
according to the normal procedures of its technical cooperation scheme.

1. DISPATCH OF JAPANESE EXPERTS
JICA will provide the services of the Japanese experts as listed in Annex II.
The provision of Article V of the Agreement will be applied to the
above mentioned experts.

2. PROVISION OF MACHINERY AND EQUIPMENT
JICA will provide such machinery, equipment and other materials (hereinafter
referred to as “the Equipment”) necessary for the implementation of the Project

as listed in Annex ITI. The provision of Article IV of the Agreement will be
applied to the Equipment. ‘

3. TRAINING OF BANGLADESH PERSONNEL IN JAPAN

JICA will receive the Bangladesh personnel connected with the Project for
technical training in Japan, if necessary.

IV. MEASURES TO BE TAKEN BY THE GOVERNMENT OF BANGLADESH

1. The Government of Bangladesh will take necessary measures to ensure that the
self-reliant operation of the Project will be sustained during and after the period
of Japanese technical cooperation, throﬁgh full and active involvement in the
Project by all related authorities, beneficiary groups and institutions. In
particular, in order to achieve the Project purpose within the scheduled period,
the Government of Bangladesh agreed to secure the followings;

1) To secure budget of the Project during the whole project period enough to fully
implement the Project; ' | '

2) Not to transfer any personnel who have been trained in the Project to other
departments / divisions during the whole project period;

3) To make every effort to improve and streamline the operation of the Project |
through the mutual understanding among project members, such as flexible
allocation of equipment, division of operation line, improvement of each staff's
productivity, coordination with the stakeholders etc.

4) To disseminate the improved weather data to be produced by the Project to the
concerned agencies.

2. The Government of Bangladesh will ensure that the technologies and knowlet_ige _

acquired by the Bangladesh nationals as a result of the Japanese technical

. | ‘% -
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cooperation will contribute to the ecconomic and social development of

Bangladesh.

3. In accordance with the provisions of Article IX of the Agreement, the

Government of Bangladesh will take the measures necessary to receive and use

the Equipment provided by JICA mentioned in Annex III.

4. The Government of Bangladesh will take necessary measures to ensure the
knowledge and experience acquired by the Bangladesh personnel from technical
training in Japan will be utilized effectively in the implementation of the
Project.

5. In accordance with the provision of Article V of the Agreement, the Government

of Bangladesh will provide the services of Bangladesh counterpart personnel and

administrative personnel as listed in Annex IV.

6. In accordance with the provision of Article V of the Agreement, the Government

of Bangladesh will provide the buildings and facilities as listed in Annex V.

!

7. In accordance with the laws and regulations in force in Bangladesh, the

Government of Bangladesh will take necessary measures to supply or replace at

1ts own expense machinery, equipment, instruments, vehicles, tools, spare parts

and any other materials necessary for the implementation of the Project other

than the Equipment provided by JICA under Annex III.

In accordance with the laws and regulations in force in Bangladesh, the

Government of Bangladesh will take necessary measures to meet the running

expenses necessary for the implementation of the Project.

ADMINISTRATION OF THE PROJECT

1. Director, Bangladesh Meteorological Department as the Project Director, will

bear overall responsibility for the administration and implementation of the

Project. ~

Senior Mechanical Engincer, Bangladesh Meteoffological Department as the

Project Coordinator, will be responsible for the managerial and technical

matters of the Project.

& @94/



3. The Japanese Chief. Advisor and Team ILeader will provide necessary
recommendations and advice to the Project Director and the Project Coordinator
on any matters pertaining to the implementation of the Project.

4. The Japanese experts will give necessary technical guidance and advice to
Bangladesh counterpart personnel on technical matters pertaining to the
implementation of the Project.

5. For the effective and successful implementation of technical cooperation for the
Project, a Joint Coordination Committee will be established whose functions and
composition are described in Annex V1. |

VI. JOINT EVALUATION

Evaluation of the Project will be conducted jointly by JICA and the Bangladesh
authorities concerned, during the last six months of the cooperation extension
term in order to examine the level of achievement.

VII. CLAIMS AGAINST JAPANESE EXPERTS

In accordance with the provision of Article VII  of the Agreement, the
Government of Bangladesh undertakes to bear claims, if any arises, against the
Japanese experts engaged in technical cooperation for the Project resulting from,
occurring in the course of, or otherwise connected with the discharge of their
official functions in Bangladesh except for those arising from the willful

misconduct or gross negligence of the Japanese experts.

VIII. MUTUAL CONSULTATION

There will be mutual consultation between-JICA and the Government of
. Bangladesh on any major issues arising from, or in connection with this attached
documents. ' .

IX. MESURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR THE

. ‘%}/%4/ M



For the purpose of promoting support for the Project among the people of
Bangladesh, the Government of Bangladesh will take appropriate measures to
make the Project widely known to the people of Bangladesh.

ANNEX I PDM ver. 4

ANNEXII LIST OF JAPANESE EXPERTS

ANNEX III LIST OF MACHINERY AND EQUIPMENT

ANNEX IV LIST OF BANGLADESH COUNTERPART AND ADMINISTRATIVE

PERSONNEL ’
ANNEXV  LIST OF BUILDINGS AND FACILITIES

ANNEX VI JOINT COORDINATION COMMITTEE
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ANNEX I

LIST OF JAPANESE EXPERTS

For the following fields;

Leader / Weather Forecasting & Warning Service and Organization
Management

Assistant Leader / Weather Observation

Meteorological Radar Calibration

Data Quality Control and Statistical Analysis

Weather Information Dissemination

Meteorological Information Application and Promotion for Mass Media
Meteorological Radar Observation Data Collection & Calibration Technique
Project Coordinator/ Open Class Conductor

Preventive maintenance and calibration of AWS

Other(s), when need arises. ﬁ/
t




ANNEX II1 ' \
LIST OF MACHINERY AND EQUIPMENT

1)  Electric Barometer

2)  Electric Thermometer

3)  Thermo-hygrometer

4)  Bquipment when need arises.
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ANNEX IV | ‘ ,
LIST OF BANGLADESH COUNTERPART AND ADMINISTRATIVE PERSONNEL

1. Counterpart Personnel

1)  Project Director: Director of BMD

2) Project Coordinator: Senior Mechanical Engineer
3} Other(s) technical personnel as need basis.

2. Administrative Personnel

1) Administrative Assistant

2) Technical Assistant for Maintenance of equipment and facilities
3} Other(s) administrative personnel as need basis
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ANNEX YV
LIST OF BUILDINGS AND FACILITIES

1) Office room for Japanese experts with furniture
2) Telephone line and Internet facility

3) Other(s) when need arises. q 1{{
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ANNEX VI
JOINT COORDINATION COMMITEE

1. Function
The Joint Coordination Committee (JCC) will be established for the effective and
efficient implementation of the project. JCC will meet every six (6) months or whenever

necessity arises, in order to fulfill the following functions:

|

1) To discuss and approve of the annual ‘work plan of the project based on the
approved annual budget in line with the tentative schedule of the Implementation
formed under the framework of the Record of Discussion ;

2) To review the overall progress and annual expenditure of the project as well as the
achievement of the annual work p!an mentioned above ; and

3) To review and exchange views on major issues arising from or in connection with
the project.

2. Composition
1) Chairperson
Director, Bangladesh Meteorological Department

2) Co-Chairperson
Senior Representative, JICA Bangladesh office

3) Members
(a) Bangladeshi side
Deputy Secretary, Japan Branch, Economic Relations Division
Senior Assistant Chicf / Assistant Chief, Ministry of Defense
Executive Engineer, Flood Forecélsting and Warning Center (FFWC), BWDB
Director (Planning), Department of Disaster Management (DDM)
Project Coordinator of the project
Others appointed by the Chairperson and Co-Chairperson as need basis
(b) Japanese Side
Official(s) in charge, JICA Bangladesh Office
Experts of the Project _
Others appointed by the Chairperson and Co-Chairperson as need basis

Observer: Representative from Embassy of Japan when necessary.
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MINUTES OF MEETING
ON

TECHNICAL COOPERATION PROJECT FOR
DEVELOPMENT OF HUMAN CAPACITY ON OPERATION OF WEATHER ANALYSIS AND
FORECASTING
IN THE PEOPLE’S REPUBLIC OF BANGLADESH

The series of discussions on the above-captioned project among the officials
concerned of the Government of the People’s Republic of Bangladesh and the Japan
International Cooperation Agency (JICA) Bangladesh Office have been conducted under the
chairmanship of Mr. Md. Shah Alam, Director of the Bangladesh Meteorological Department
(BMD). As a result of the said discussions, both sides have confirmed the main items
described in the attached sheets.

Dhaka, December 17, 2013
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TQDA Takao Md. Shah Alam
Chief Representative, Director,
Japan International Cooperation Agency Bangladesh Meteorological Department

Bangladesh Office




ATTACHMENT

1. Project Name

Technical Cooperation Project for Development of Human Capacity on Operation of Weather
Analysis and Forecasting in the People’s Republic of Bangladesh

2. Implementing Agency

Japan Side: Japan International Cooperation Agency (JICA)
Bangladesh Side: Bangladesh Meteorological Department (BMD)

3. Relevant Items discussed

1) Confirmation of the role of JCC and its composition

Through a proper quorum of all the attendants of the Bangladeshi and the Japanese sides
named in Annex-1 (hereinafter referred to as the “JCC”), the functions of the JCC were
confirmed. The “Functions and Composition of the Joint Coordination Committee” is
attached as Annex-2.

2) Handing Over of all the Equipment procured under the Project to the BMD

All the Equipment for technology transfer procured under the Project was handed over from
the JICA Bangladesh Office to the BMD, and the complete list of the said Equipment is
contained in the attached Annex-3. The JICA experts strongly requested the BMD to properly
operate and maintain all the Equipment procured under the Project, to which the BMD fully
agreed to do so.

3) Introduction of the Major Project Outputs

The BMD and the JICA experts reported the number of the participants for the Open School
(Major Dissemination Activity of Animated Cartoon for Natural Disaster Awareness named
“Save Yourself and Reduce Risk” and Result of Open Class Activity: Annex-4) conducted
during the Project Period, as well as the changing trend of yearly mean temperature and the
yearly precipitation for more than 30 years to the JCC. In addition, the BMD and the JICA
experts introduced the Major Project Outputs in the attached Annex-5.

4) Actual Dispatch Schedule of JICA Expert Team in the Project

The JICA experts explained the Actual Dispatch Schedule of the JICA Expert Team in the
Project. The BMD and the JICA experts exchanged mutual appreciation and gratitude for the
successful completion of the Project. The schedules are attached as Annex-6.

5) Completion of the Project Achievements according to the revised Project Design Matrix

T 4.



(PDM) recommended by the JICA Terminal Evaluation Team in October 2012.

In accordance with the revised Project Design Matrix (PDM), all the Project Achievements
planned at prior to commencement of the Project were completely accomplished by the BMD
and the JICA experts, and confirmed by the JCC. The Project Achievements are detailed in
the attached Annex-7.

6) Further Cooperation of the Government of Japan for the Improvement of the BMD

In order to continuously attain greater improvement of the BMD capability and services, the
BMD very strongly expressed demand and necessity to have further cooperation with the
Government of Japan, and indicated that the Government of Bangladesh has already
promptly requested 2 grant aid projects (the meteorological Doppler radar systems for Dhaka
(Joydevpur) and Rangpure and the request for 35 automatic weather observation systems).
The JICA informed the BMD that the preparatory study for the requested grant aid project
which is the provision of meteorological Doppler radar systems for Dhaka (Joydevpur) and
Rangpure has been scheduled to commence from February/March 2014. Moreover, the JICA
indicated to the BMD that the requested grant aid project of 35 automatic weather
observation systems would be given high priority.

Furthermore, the JICA experts mentioned that in Myanmar, the Government of Japan is
providing 3 meteorological Doppler radar systems and 30 automatic weather observation
systems (AWS) within few years, in this regards, the JICA experts advised the BMD to make
collaboration with Myanmar especially in terms of radar and AWS data sharing. In
accordance with the opinion of the JICA experts, the BMD expressed interest of further
strengthening the collaboration among meteorological organizations, especially between
Bangladesh (BMD) and Myanmar (Department of Meteorology and Hydrology: DMH) for
radar & observation data exchange, standardization of the tropical cyclone category and
tropical cyclone special bulletin, etc. in the area of the Bay of Bengal for a more effective
tropical cyclone disaster prevention and management strategy. Both the JCC and JICA are
highly cognizant of the significance of such consideration.

Annex-1 List of Attendants of the JCC

Annex-2 Joint Coordination Committee

Annex-3 List of Handed Over Equipment procured under the Project to the BMD
Annex-4 Results of the Open Class Activity

Annex-5 List of the Project Major Outputs

Annex-6  Actual Dispatch Schedule of the JICA Expert Team

Annex-7 List of Accomplished Project Achievements
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Annex-1

LIST OF ATTENDANTS

JOINT COORDINATION COMMITTEE (JCC)
FOR
TECHNICAL COOPERATION PROJECT FOR
DEVELOPMENT OF HUMAN CAPACITY ON OPERATION OF WEATHER ANALYSIS AND FORECASTING
IN THE PEOPLE’S REPUBLIC OF BANGLADESH

Location: Bangladesh Meteorology Department (BMD), Head Office
Time: 15:00, December 17, 2013

No Name Position Signature
| MD. SHAW ALAM BMD . ooz T TR
Disc ehor . ‘
Mow Aasd | Divedhw BB 5
2 \? o\
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8 Soshy TWATA JUICA Expert “?%¢9
9 Toshiyukf Yagivi JICA Expert E4l
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Annex-2
Function and Composition of Joint Coordinating Committee
1. Function

® To discuss and approve of the annual work plan of the project based on the
approved annual budget in line with the tentative schedule of the implementation
formed under the framework of the Record of Discussion,;

® To review the overall progress and annual expenditure of the Project as well as the
achievement of the annual work plan mentioned above;

® To review and exchange views on major issues arising from or in connection with

the Project.
2. Composition

(1) Chairperson
Director of Bangladesh Meteorological Department (BMD)

(2) Co-Chairperson
Chief Representative, JICA Bangladesh Office

(3) Members

Deputy Secretary, Japan Branch, Economic Relation Division

Senior Assistant Chief/Assistant Chief, Ministry of Defence

Executive Engineer, Flood Forecasting and Warning Centre (FFWC), BWDB
Director (Training & Planning), Disaster Management Bureau (DMB)
Official(s) in charge, JICA Bangladesh Office

Project Coordinator, Bangladesh Meteorological Department (BMD)
Japanese Experts of the Project

Other appointed by the Chairperson and the Co- Chairperson as need basis
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Annex-3

List of Handed Over Equipment procured under the Project to the BMD

. Manufacture , Installation Inspection
Name of Equipment R Model Purpose Qty Site Date

FY2009 (1st FY)

For Weather Forecasting & Warning Service and Organization Management

Digital Visual Presenter ELMO P30S E?’dowm“s“a‘mf‘é;?;‘“ 1 |BMD Head Office| Feb. 5, 2010

Color LCD Type Monitor Display | PROLINK |PRO3201Tw |For disPiay of el g \mMp Head Office| Oct. 20,2009
For display, preparation

Desktop PC for Weather Briefing HP Compaq DC5800 ([and storage of the| 3 |BMD Head Office| Oct. 20,2009
weather information

For Meteorological Observation

. . GPSMAP60 |For site survey of]

S . 5,201
GPS measuring device Garmin CSx latitude, longitude 1 |BMD Head Office| Feb. 5, 2010
Altimeter Brunton ADC Summit [and altitude 1 |BMDHead Office| Feb. 5,2010
For Meteorological Radar Calibration
Desktop PC for Radar Calibration HP Compagq DC5800 |For radar calibration BMD Head Office | Oct. 20, 2009
Linux OS Red Hat Ei‘?;?;“;“' For radar calibration BMD Head Office | Mar. 04, 2010

Twelve (12)
Existing
Observatories
1) Saidpur
2) Dinajpur
3) Bogra
. s 4) Mymensingh
Rain Gauge and Data Logger Delairco - [For jedvisiton of) 15 |5) Tangai Mar. 15, 2010
6) Srimangal
7) Chandpur
8) Mongla
9) Bhola
10) Sitakunda
11) Kutubdia
12) Teknaf
For data collection &
Data Collection & Storage Unit Delairco - storage at the BMD| 1 |BMD Head Office| Mar. 15, 2010
Head Quarters
Hard Disk for Data Storage Bufido  [HD-PX500U2 |10 sto"“dmmgecahb’“m“ 2 |BMD Head Office| Feb. 26,2010
For Data Quality Control and Statistical Analysis
Desktop PC for Data Quality HP Compaq DC5800 II::or statlds:t:al analllZlS}s 2 [BMD Head Office | Oct. 20, 2009
Control and Statistical Analysis HP Compaq | DX2810 c:;ml quality BMD Head Office | Feb. 17, 2010
For Numerical Weather Prediction
, .. BSC-LOWM |For basic training
Laptop PC for Basic Training on NWP |Best Systems M5NBV  |on NWP 1 |BMD Head Office { Mar. 12, 2010
For Weather Information Dissemination
For projection of the
Laptop PC for Workshop HP 6930P documents at the|] 1 |BMD Head Office| Oct. 20, 2009
workshop
Others
For supplying back-up] 7 Oct. 20, 2009
UPS APOLLO H20F |\ powerto PCote, | 3 |0 Head Office - 4 ™= "3010
HP K7100 For printing the| 3 QOct. 20, 2009
Color Inkjet Printer Cannon | PIXUS iP100 |d0Cuments and| , |BMD Head Office| o, 57 2909
materials
. g For pointing table,
Laser Pointer KOKUYO SASHI-82 figure, video, etc. 2 |BMD Head Office | Sep. 24,2009
For projecting
Projector Hitachi RX80 table, figure, video,| 2 |BMD Head Office| Oct. 13,2009
ete. to the screen
Spare of a Valve for the projector | Hitachi | ForRxgo |Forspareofavalvel o \pymypenioffice| Oct. 13,2009
for the projector
For printing
Copy Machine (including Scan) Canon IR-3225 |documents &| 1 [BMD Head Office| Oct. 13,2009
materials
Hard Disk for Data Storage Buffalo HD-PX500U2 |For data storage of| 1 |BMD Head Office| Nov. 18,2009

1




[the report, ete. |

FY2010 (2nd FY)
For Numerical Weather Prediction
PC Cluster for training on NWP Delairco - :x(:;lyses numerical BMD Head Office| Mar. 7, 2011
White Board - - For training on NWP BMD Head Office} Jun. 7, 2010
For Web Site Design
USB Modem for training on Web Site Internet  |For Internet access by
desi Grameenphone modem _|a PC for training BMD Head Office | Dec. 10, 2010
Software for training on Web Site] .4  |Dreamweaver \p, o op pooe edit BMD Head Office | Dec. 8, 2010
design CS5
Others
For cleaning the
Vacuum Cleaner Panasonic | MC-CL481 |Sduipment BMD Head Office | Jun. 11,2010
procured under the
Project
FY2011 (3rd FY)
For Meteorological Observation
Six (6) Synoptic
Observation
Station
. 1) Dhaka
Automatic Weather System Delairco ) Weather Observation 2) Rajshahi Nov. 01, 2011
(AWS) 3) Sylhet
Y
4) Barisal
5) Khulna
6) Chittagong
Spare parts for AWS
w 5103 Wind Speed and Direction
Sensor: 2
8 Temperature and Humidity Sensor: 1
s PTB330A Barometer:1
8 RIM8050 Rain Gauge: 1 Maintenance o
8 CSD3 Solar Duration Sensor: 1 Delairco - BMD Head Office | Mar. 19, 2012
» SP Llte2 Solar Radiation Sensor: 1 £AWS
= DLM Data Collection Unit: 1
® uDCP: 1
8 Interface Board: 1
" Set 1008M/F Line Driver: 1
» SAM2W GPRS Modem: 1
" PS15M Solar Power Regulator: 1
Spare parts for Rain gange
@ Data Logger Board: 1 (Used for
Bogla Station)
® Sunguard 4.5A Solar Power Maintenance of|
Regulator: 1 Delairco - AWS and Rain BMD Head Office | Mar. 19, 2012
® CELFXT009S GPRS Modem gauge
(Fastrak Extend): 1 (Used for
MaijdiCourt Station)
B CNPV-10M Solar Panel: 1 (Used for
Joydebpur Station)
Vibration Battery Drill Hitachi DVLI;‘([:’I};)L(Z Installation off 1 |BMD Head Office| Jun. 24,2011
Tsuyo Light | Qpscrvation
Safety Belt Fujii Electric | - -F"" |Equipment BMD Head Office| Oct. 4, 2011
. . Courting of
Laminate Machine LAMINATOR| YL-320 Meteorological Product BMD Head Office { Jun. 30, 2011
For NWP
Laptop PC for Guidance training DELL Inspiron 'gmgef“ BMD Head Office| Jul. 28, 2011
Anti-Virus Software Kaspersky | goorer Virus Protection for| ¢ | gy pead Office | Jun. 29, 2011
ecurity {PC
HDD Drive for Data Storage BUFFALO | SHD-PEI28 BMD Head Office| Jun. 24, 2011
G-WH___ |Storage for NWP T
HDD Drive for Data Storage BUFFALO |'D-LBY3.0T Product BMD Head Office| Jun. 24, 2011
For Weather Information Dissemination
PC for Cyclone Trucking Bulletin Display | DELL | Vostro 460n glylfllf’ct‘i‘:])ispg;“"kmg BMD Head Office | Jan. 23, 2012
Generator Walton Zoom-1200 |Implementation  of] BMD Head Office| Jan. 31, 2012
Electric Cable Drum - - Open Class and BMD Head Office | Jun. 29, 2011
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Monitor Cable - - Seminar 1 |BMD Head Office
Portable Screen - - 1 |BMD Head Office| Jun. 30, 2011
King Fotopro C-4i 1 |BMD Head Office} Jun. 23, 2011
Accessories for Video Transcend | 1>10G0P 1C 4 |BMD Head Office | Jun. 23, 2011
. GraphicsSuite | Production of Weather
Graphic Software CoreDRAW X5 info ion BMD Head Office | Dec. 22, 2011
Video Camera Panasonic Panasonic |Dissemination 1 {BMD Head Office | Mar. 185, 2012
For Meteorological Radar Operation and Maintenance
AVR Delixi SVE3000 1 Jun. 29, 2011
! lamt. enance Parts for Antenna Controller - - Operation and] 1 {Rangpur Jun, 24, 2011
Circuit Board . .
NSIA-AC Maintenance of| Meteorological
Circuit breaker Nikko Electric | 500V-75A- | Vcicorological y [RadarStation | oy g 2012
HC-LW
FY2012(4th FY)
Meteorological Information Programmes Recording Equipment (Audio-video and Studio Equipment)
Live Editing Unit NEWTEK | Ticaster 1 |BMD Head Office| Jan. 1,2013
Live Recording Control Unit NEWTEK CS-4560 1 [{BMD Head Office| Jan. 1,2013
WDBYSLO00
Data Storage External HDD T oar |20BBKNES 1 |BMD HeadOffice| Jan. 1,2013
N For producing
Live Text Editing programme NEWTEK LTX-10 lweather 1 |BMD Head Office | Jan. 1, 2013
HD Camera Recorder CANON XF-300 |information 1 |BMD Head Office{ Jan. 1, 2013
Ultra-Directional Microphone Betterway | EM2800A |programmes in{ 1 |BMD Head Office| Jan. 1, 2013
Triped for Camera Libec RE25 |order to distribute] 1 |BMD Head Office| Jan. 1,2013
Tiepin Microphone SONY ECMC115 |it to TV centers and| 2 |BMD Head Office{ Jan. 1, 2013
Monaural Mixer YAMAHA MG102 |BMD Website viaj 1 |BMD Head Office| Jan. 1,2013
%‘;‘;‘)m for Caster (Dual Monitor| py;rgyy (P D'LEDISB the Internet 1 |BMD Head Office| Jan. 1, 2013
Video Distribution Unit KRAMER | VM-216H 1 |BMD Head Office| Jan. 1, 2013
Monitor for Editing Work DELL U2711 2 |BMD Head Office | Jan. 1, 2013
Uninterrupted Power Supply APC 2kVA 1 |BMDHead Office| Jan. 1,2013
Automatic Voltage Regulator MICRO 2kVA 1 |BMD Head Office| Jan. 1, 2013
. NANGGUAN For producing
LED Lighting Set G CN600HS weather information 1 |BMD Head Office{ Jan. 1,2013
programs in order to
distribute it to TV
Automatic Voltage Regulator MICRO 9kVA [center and BMD| ;1 |BMD HeadOffice| Jan. 1,2013
Website via the
Internet
For keep the
. e Fujitsu ) appropriate  room
Air Conditioning System General ASG-30 temperature for 2 |BMD Head Office| Jan. 1,2013
broadcast studio
For Weather Observation
ALPS Electric
B Ch Sp Hi Jul. 9, 2
attery Charger nstruonts RIOTR o d 1 [BMDHeadOffice| Jul.9,2012
Hexagon Shaft Drill Set NACHI COSET10 |[AWS and Rain 1 {BMD Head Office | Jul. 9, 2012
Maintenance Terminal for AWS Gauge
and Rai Gauge FUJITSU LH531 1 {BMD Head Office| Jan. 2, 2013
For Radar Calibration
LCH-MN2T For archiving
External Hard Disk Drive LaCie U3/E Radar Rainfall| 1 |BMD Head Office| Jul. 5,2012
Data
For Weather Information Dissemination
Graphic Design Tool Kit (Software) Adobe CS’:i“t‘e‘f For implementation o BMD Head Office| Jan. 2, 2013
Megaphone TOA | 3W ER-1103 | OPen Class/Seminar o TV Head Office | Jul. 4, 2012
For archiving
. . . LCH-MN2T |Outputs of Weather
External Hard Disk Drive LaCie U3/E Di ination 1 |BMDHead Office{ Jul. 5, 2012
Activities
FY2013(5th FY)
None




Annex-4

Results of the Open Class Activity

Number of | Average Score
Date Number of Classes Stud Pre-Test ;::
[September 10, 2010]  Tanga Bengahi Class 2 310, 33 o1l
September 20, 2010] _Tangai “Bengahi Class 2 206] 33
September 22 2010{ Ra Bengati Class ] 255 48
exmber 23, 2010 Rangpw . Bengali Class 2 163] 33
Segtenber 26,2010] Dhaka  |Dhaka Residential Model School & College Beneali & 2 354 —38
- Bengali Class Mo
September 27, 2010]  Dhaka lRajnkUmModdSchool&College P 1 61—4
2010] Dhaka (Vi Noan Girf's School & Col Bengali Class 1 295 4 95}
.2010] _Dhaka _|Dhanmondi Gov't Boy's High School Bengali Class 2 20|38 o)
30.2010] Dhoka |Sher-e Gov't Gitf's High School Bengali Class no[ 25 o
] Bengali Class 219 80]
3 Bine Rird School & C Bengali Class 165 49| 87
i Radiant School & Bengali Class i 54 48 o)
i Devel Public School & i Class 1 T Y,
Schnol Bengah Class 1 157] 38| 01
) Bengali Class 3 s08] 51| o7
October 11,2012 | Diuka  [Mohammad Preparatory Girl's Schoot P > e
October 13,2012 | Dhaka  |Sher-e-Bangla Nagar Govt GirT's High School Bengali Class | 2 a1
October 14,2012 |  Dhaka  |Sher-e-Bangla Nagar Gov't Boy's High School Bengali Class 2 igg gg %
October 15,2012 | Dhaka  |Gonobaban High School Bengali Class 2 g?, 8 93}
October 17,2012 | Dhaka  {Mohammad Preparatory Secondary High School ali€ { 123; 2; JE
| Bengali Class (1st) | - 227 53
. English Class (1st) | ~ 161 49 91
October 18,2012 | Dhaka  [Rajuk Uttara Model College engat G o) | S —eo7
Englich Class (2nd) 156 48 ﬂ
November 5,2012 | Dhala  [St. Joseph Higher Secondary School BeagaliChss | 2 :gﬁ g :
November 18_2012| Sitakunda | Barab Kuod High School Bengali Class 3 154 54 ﬁ
November 19, 2012] Sitakunda {Lati i Abdul Jahil Figh Schiool Bengali Class ) M a5
March 2, 3013 | Dhaka [Rishaly Girls' School & Col BengaliClass | J 15| a9
April4, 2013 | Dbakn _[Lalmatia Housing Society Scheol & College Bengali Class 5 101] 50
Aprl13 2013 | Dhaka |Ki Participatory High Sehool Bengali Class 2 s3] 35
April18,2013 | Dhata  [Mohammadpur Govt. Boys Schiool Bengali Class 2 };’; g—
April70 %013 | Dhaka [Tahmana Gids High Sehool Bengali Class 2 18 s8] o
Apri122 2013 | Rajshohi |Belghoria Abdus Sattar High School Bengali Class 3 271 43 ;%
Apil23, 2013 | Rajshahi |Styampur High School Bengali Class 3 :g g 8{_1
Agril25,2013 | Rojshahi [Colfegiate School Bengali Class 3 ;g 57 9§
Apr1 26,2013 | Raishahi |Miriapur High School & College Bengah Class 5 105 44]
123 4§
April27,2013 | Rajshahi |AgraniHigh Schood & College Bengali Class 3 169] 28] o
178,53
April 282013 ool |Maskatadighi Fligh Schiool Bengah Class | 107,54 __ssl
April 29, 2013 Rajshabi _{Dasmari High School Bengali Class 129 49 91
| _April29.2013 | Rajchabi Pn Govt. Hieh School Bengali Class 3 265 61 95
May 4, 2013 ing [Presier Idial High Schiool Bengali Class 3 28] 53] &7
May 5, 2013 ﬁmm&m Samiti High School Bengali Class 5 140 56
May 6, 2013 '=ISI%% |Parangon; High School Bengali Class 4 gg ‘g §3
May 6,2013 | Mymensing |Kazi Nazrut Istam Mode} High School Beagaki Class 3 134 45 3]
7,2013 i que High School Bengali Class 3 167 40 (% |
S0l Qoo Bensmli Class 3 13l S0 77
May 9. 2013 3 365] st ®)
Mav 9. 2013 ; g7 4o o9
May 11, 2013 E os| a4
May 12,2013 E 26 51
» 182] 5
May 12, 2013 3 138 57
May 13,2013 3 258l 50
170 M
May 14, 2013 3 4 ﬁ
M5 41
May 15,2013 4 e
May 15. 2013 3 315 47 ©
May 16. 2013 i 1 253 46| oo
210 35
Fwe20,2013 | Dhaka |Kunmitola High School & College Bengali Class 3 [ W sl
237] 50
June 26, 2013 Dhaka  |Hazi Nuraddin Hmed High School Bengati Class 4 igg ‘5“7’ o
Tuge 27,7013 | Dhaka |[Rupshi New Model Schiool BeogalhiClass | 4 158 sol s
Jme29,2013 | Dhaa |Gandabpur High School BengaliClass | 5 103 %
Jirge 30,2013 _ Bengati Class 3 41 53 8
Jaly 2, 2013 BengaliClass | 2 B[ 51 o
" 275
July 4, 2013 Bengali Class 4 e
Jaly 6, 2013 Beagah Class 2 312 62| o4
Jaly 7, 2013 Bengah Class 4 375 4gj 81
| niv8 2013 | Bengali Class_ 5 31 30
July 9, 2013 Bengali Class 5 186 59
July 1) 2013 | Khem Bengali Class __| 3 381] 51| o1
Tuly 13, 2013 Bengali Class 5 ms| 5| o7
Total 196 1305 48 o0




Annex-5

List of the Project Major Outputs

- Annex , ‘ ~ Outputs
1 Weather Observation Guideline
2 Analysis Result based on Stored Radar and Raingauge Data
3 Instruction on radar calibration for BMD radar system
4 Calculation of Atmospheric Pressure for Fixed-Cistern Type (Kew Type) Barometer
5 Calculation of Atmospheric Pressure for Fortin Type Barometer
6 Calculation of Relative Humidity and Dew Point Temperature
7 Weather Observation Data Input Manual
8 Changing Trend of Yearly Mean Temperature and Yearly Precipitation
9 Installation of CentQS 5.5 (Linux OS)
10 (JMA-NHM) Operation Manual for PC-Cluster
i1 PC-Cluster Operation Manual
12 Brochure "Save Yourself”
13 Book “Weather Information”
14 BMD Character
15 Mascot of BMD Character
16 Visualized BMD Special Weather Bulletin on May 16, 2013
7 Major Dissemination Activity of Animated Cartoon for Natural Disaster Awareness
named “Save Yourself and Reduce Risk™
18 Result of Open Class Activity
19 Routine Check Sheet for Radar System




Annex-6

Actual Dispatch Schedule of the JICA Expert Team

Assigned Field Name of Experts Dispatch Schedule in This Fiscal Year
September 27, 2009 — October 11, 2009
December 20,2009 — December 20,2009 | 1.70 M/M
February 6,2010 — February 23, 2010
June 4, 2010 — June 18, 2010
September 13,2010 — October 12,2010 | 2.20 MM
January 29,2011 ~ February 18,2011
June 27. 2011 — July 13, 2011
. September 9, 2011 September 20, 2011
]\i,ead‘?r / Weather Forecasting & December 14, 2011 — December 31,2011 | 2.40 M/M
arming Service and| Yoshihisa UCHIDA
Organization ent January 23,2012 — February 1,2012
Manag March 3,2012 — March 17,2012
Septembers, 2012 — September20, 2012
November5,2012 — Novemberl5,2012 | 1.57MM
December 1,2012 — December20, 2012
March 29, 2013 — April 19, 2013
July 7,2013 — July 18,2013
October 19,2013 — Novemberl, 2013 | 123MM
December 10,2013 — December 19,2013
December 20, 2009 — January 6, 2010 L13 MM
February 8,2010 — February 23,2010 | =
June 10, 2010 — June 27, 2010
September 18,2010 — October 8, 2010 1.80 MM
November 27, 2010 — December 11,2010
. June 27, 2011 — July 31, 2011
‘g;mo;“ead“ /- Weather| 1 ihide ENDO September 08,2011 — September 18,2011 | 4.00 M/M
November 14,2011 — January 26,2012
June 30,2012 — July20, 2012 0.70 M/M
March 29, 2013 — April 19, 2013
July7,2013 — July 19,2013
September 23,2013 — October 14,2013 | 220MM
December 10,2013 — December 18,2013
September 13,2010 — October 8, 2010 60 MM
Weather Service Infrastructure | Kenji MORI October 24, 2010 Novembgr 14, 2010
December 19,2011 — January 12,2012 | | 5oy
February 28,2012 — March 14, 2012 '
September 27, 2009 — October 9, 2009 0.43 M/M
. September 14, 2010 — September 28, 2010 | _0.50 M/M
gﬁﬁﬁ:fm Radar| 1. 1 avuki OTSU December 02, 2011 — December 16, 2011 | 0.50 M/M
December 05,2012 — December 22, 2012 | 0.60 M/M
October 18, 2013 ~ November 1, 2013 | 0.50 MM
September 27, 2009 — October 11, 2009
December 1,2009 — December 26,2009 | 1.90 M/M
February 8,2010 — February 23,2010
June 4, 2010 — June 24, 2010
September 18,2010 — October 14, 2010
December 2, 2010 — December 16,2010 | 240 MM
February 4, 2011 — February 18,2011
June 27, 2011 — July 14, 2011
Data Quality Control and . September 09, 2011 September 23, 2011
Statistical Analysis Tekayuki MOTOYA December 2. 2011 — December 31,2011 | 267 MM
March 01, 2012 — March 17,2012
August3l, 2012 — September22, 2012
December4, 2012 — December 10,2013 | 1.33 MM
December26,2012 — January 04, 2013
March 29, 2013 April 19, 2013
May 14,2013 — May 19,2013
October 20,2013 — November2,2013 | 217MM
November 14, 2013 December 6, 2013
. . . . ‘ December 6,2010 — December 23,2010 | 0.60 M/M
Web Site Design Timothy Michael Kiddle [ 22 o 5"361T — December 19,2011 | 0.60 MM




September 27, 2009

October 9, 2010

February 6,2010 — February 8, 2010 1.10MM
June 11,2010 June 26, 2010
September 21,2010 October 8,2010
November 26, 2010 December 16, 2010 2.60 MM
Janvary 29,2011 — February 18,2011
Numerical Weather Prediction |Nobutaka NOGUCHI June 27,2011 July 14, 2011
September 09,2011 — September 29, 2011
December 2, 2011 December 27,2011 { 3.17M/M
January 23,2012 February 4, 2012
March 1,2012 March 17,2012
September 5,2012 - September 16, 2012 1.30 M/M
December 6, 2012 January01, 2013 )
September 27, 2009 October 9, 2009
December 1, 2009 December 22,2009 | 1.60 M/M
February 15, 2010 February 27, 2010
June 13,2010 July 3,2010
September 14, 2010 October 8, 2010
December 7, 2010 December 21, 2010 270 MM
January 22, 2011 February 10, 2011
. June 27,2011 July 13,2011
\gizame; o Information| o 1 TWATA September 11,2011 — October 5, 2011
December 06, 2011 December 24,2011 | 3.43M/M
January 13,2012 — February 04, 2012
February 28, 2012 March 17,2012
September 13,2012 October 4, 2012 1.27 M/M
December 05, 2012 December 20, 2012 )
April 5,2013 — April 19, 2013
October 1,2013 October 16, 2013 1.33M/M
December 12,2013 December 20, 2013
September 27, 2009 November 15,2009 | 1.67M/M
June 4,2010 July 3, 2010 2.00 MM
Meteorological Radar Takehiro YOSHIDA November 26, 2010 December 25, 2010 ’
Operation and Maintenance (J) June 26, 2011 July 22,2011 1.83 M/M
October 13, 2011 November 09, 2011 )
October 30,2012 — December 7, 2012 1.30 M/M
September 29, 2009 November 21, 2009 4.50 M/M
December 2, 2009 February 20, 2010 ’
June 5,2010 July 28, 2010
September 14, 2010 October 12, 2010
October 26, 2010 November 12, 2010| 5.30 M/M
. November 27, 2010 December 24, 2010
Meteorological Radar) \ @ oir Uddin Bhuiyan January 19,2011 — February 17,2011
Operation and Maintenance (1) June 27,2011 — July 31, 2011
September 10, 2012 November 08, 2011
November 15, 2011 December 30, 2011 5. 70 MM
February 16,2012 March 16, 2012
Tuly 1,2012 — Julyl8, 2012
November 1, 2012 December 6, 2012 1.80 M/M
gtﬁzriihggmi‘mﬁ?m‘"m“ for| Nasir Uddin Bhuiyan March 28,2013 May 2, 2013 1.80 MM
Meteorological Information
Application and Promotion for | Motoko KANOME
Mass Media
September 22,2012 October6, 2012 1.00 M/M
Radar Observation Data Tal  FUIH December 08,2012 — December 22,2012 )
Collection and Calibration July 5,2013 - July 19,2013 1.00 M/M
October 18,2013 November 1, 2013 )
June 30, 2012 July30, 2012 513 MM
. o September 05, 2012 January 05, 2013 ’
gf;it‘;{ c fofmiﬁ Building| v o ivuki YAGIRI March 19, 2013 August 4, 2013
August 17,2013 August 26, 2013 5.53 MM
December 3, 2013 December19, 2013
. December 20, 2009 December 31,2009 | 0.40 M/M
Project Coordinator Kazunori MURATA 7o i omber 27, 2010 — October 8,2010 __|_0.40 MM
Takanari FUJII January 24,2012 February 4, 2012 0.40 M/M




Annex-7

in terms of]
time and
quality
through
human
capacity
development
and
dissemination
of weather|
information
among various
stakeholders.

timely issued to the organizations related to
natural disaster management and mass|
media.

List of Accomplished Project Achievements
Progress of the Project Achievements
11:1:1(')[]::;2 Indicators Achievements
Weather 1. Rainfall data of the optimized radar ZR|Optimized radar data was provided to the FFWC by the BMD.
information relation parameter for rainfall calculation
for natural| being provided to FFWC.
disaster
management
is 2. Accurate and easily-understanding forecast|The program for the preparation of Visualized BMD Special
strengthened and warning including tropical cyclone are|Weather Bulletins (for Cyclone Tracking, Storm Surge & Strong

Wind Warning) was developed.

The "Visualized BMD Weather Bulletin" was issued timely
through TVs and the BMD web site, when cyclone "Mahasen"
attacked Bangladesh in May 2013.

Output

Activities

Achievements

1.
Capacity
BMD
observation
and
forecasting is

of]
for

1-1

More than 80% of the hourly data such as
surface temperature, humidity, wind direction,
wind speed and precipitation are acquired at
the six meteorological observatories with the
AWSs.

Hourly data such as surface temperature, humidity, wind
direction, wind speed and precipitation have been acquired at the
five meteorological observatories with the AWSs from July
2012.

improved.

1-2

Surface observations are conducted in each|
obscrvatory by using the existing equipment in
accordance with the observation guidelines
which is developed by this Project.

Training in accordance with the prepared field observation and
observation instruments maintenance/management manuals was
implemented.

1-3

Among the observers who attend the data
quality control training, more than 70% of the
participants understand the contents of the
training.

Training on quality control was implemented and all of the
participants understood the contents of the training.

14
Quality control is continuously conducted.

Observed data which deviated from the normal value range was
detected by the “Observation Data Input Format.”

In addition, human errors such as the misreading of the|
conversion table were reduced.

1-5

Briefing for understanding and sharing the
meteorological situations is conducted at SWC at
least once a day.

Weather Briefing is conducted at the briefing room which was|
newly constructed under the Project.

Achievement

Activities of PDM Ratio

Achievements

1-1

To install the six (6) AWSs and
twelve (12) rain gauges at the
eighteen existing meteorological
observatories.

100%

6 AWSs were installed at the 6 existing synoptic meteorological
observatories:

1) Dhaka

2) Rajshahi

3) Sylhet

4) Barisal

5) Khulna

6) Chittagong

12 Rain gauges were installed at the 12 existing synoptic
meteorological observatories:

1) Saidpur

2) Dinajpur

3) Bogra

4) Mymensingh

5) Tangai

6) Srimangal

7) Chandpur

8) Mongla

9) Bhola




10) Sitakunda
11) Kutubdia
12) Teknaf

The following drawings were prepared.

» Layout plan for the AWS pole

» Congrete foundation for the AWS pole

« 10m height AWS pole (Manufacturing Drawings)

+ Concrete foundation for the AWS pole (Shop Drawings)

+ Standardized observation equipment layout plan for the synoptic
meteorological observatory

+ Standardized observation equipment layout plan for the|
agro-meteorological observatory.

AWS specifications were also prepared.

1-2
To revise the field observation|
guidelines (including AWS) inl 100%

Field observation procedures were prepared.
Field observation guidelines were prepared.
The training on observation data acquisition & quality contrel

accordance with the latest WMO was implemented.
policy.
1-3 Training on observation data was implemented at a total of (x)

To provide the observation
training for field observers
based on the field observation
guidelines and the data entry
format

100%

synoptic meteorological observatories in Bangladesh.

14

To provide the training for field
observers on observed data 100%
acquisition and data quality
control

Data collected from the installed AWSs and rain gauges were
compared with manually observed data.

Based on the results of the comparison, a significant difference
was not found.

1-5

To prepare the operation and
maintenance  manuals  for
observation fields and

The following products were prepared.
« Drawings for the manufacturing of furniture for the briefing

room equipment
+ Forecast briefing flowchart

instruments (including AWS). 100% » Briefing flowchart for the mass media
+ BMD meteorological service regulation
+ Forecast products according to the emergency management
phase and location specificity
1-6 Preparation of the field observation &  instruments

To provide the training for field
observers and  instruments
inspectors on maintenance and

control of observation fields and| 100%

maintenance/management rules was conducted.

Preparation of the observatory maintenance and management
record book was conducted.

Preparation of the field observation &  instruments

observation instruments maintenance/management manual was conducted.

(including AWS). Trainings for  field  observation &  instruments
maintenance/management were implemented.

1-7 Comparison between the data obtained using the AWSs and Rain

To compare the data obtained|
by the AWS and existing] 100%
equipment and conduct quality

Gauges installed under the Project and those obtained using manual
observation was conducted.

control.

1-8 Training for forecast briefing has been implemented.

To prepare the briefing flowchart The following products were prepared.

and record, and conduct briefing « Drawings for the manufacturing of furniture for briefing room

along with the flow chart. equlpment

100% - Forecast briefing flowchart
? * Briefing flowchart for the mass media
« BMD meteorological service regulation
- Forecast products according to the emergency management
phase and location specificity
Project Indicators Achievements
Purpose
2. 2-1

Quantitative | Correlation of radar rainfall data observed by|The training on the detailed procedures for analysis was|
rainfall the optimized radar ZR relation parameter for|implemented and the conduct of correlation analysis using
estimation  |rainfall calculation and surface observation|observed data for this year was carried out as a test case.
by using |being corroborated.
Doppler 22 The binary data of composite rainfall amount was created using
Radars is [Binary data of rainfall intensity compositejrainfall data from the five (5) existing radar systems whose ZR
implemente |picture created by rainfall data of 5 existing|relation parameters were optimized for radar rainfall calculation.
d. radar systems optimized ZR relation parameter

for radar rainfall calculation is distributed to
FFWC.




Achievement!

optimized radar ZR relation

Activities Ratio Achievements
2-1 The rain gauges were installed at the 12 meteorological
To procure and set up the observatories:
required equipment for the 1) Saidpur
training on optimization of radar 2) Dinajpur
ZR relation parameter for 3) Bogra
rainfall calculation. 4) Mymensingh
o 5) Tangai
100% 6) Sri al
7) Chandpur
8) Mongla
9) Bhola
10) Sitakunda
11) Kutubdia
12) Teknaf
2-2 After the correlation analysis between the rainfall data from
To prepare correlation charts of] surface observation and the radar rainfall data obtained after
rainfall data of radar and surface increasing radar operation hours was done, the optimization of
observations in the observation the radar ZR relation parameter of the 5 existing meteorological
range of 5 existing 100% |radar systems for rainfall calculation was implemented.
meteorological radar systems
optimized radar ZR relation
parameter for rainfall
calculation.
23 ’.l‘he1 tramﬁ on the detailed procedure for analysis was
; implement
To prepare correlation charts of Cotrelation analysis using observed data from the installed rain
. gauges in the Project and the existing meteorological radar was
observations. 100%  |Sonducted.
C-shell script of the automatic data collection and the analysis|
programs for radar data (Analysis PC in the BMD)
Training material about “Radar Calibration”
2-4 The plan to release additional products made from the new B and
To compose the rainfall B values for testing purposes was adjusted.
composite picture of 5 existing
meteorological radar systems 100%

parameter for rainfall
calculation in SWC
Project Indicators Achievements
Purpose
3. 2 Counterparts can detect the value which deviated from the
The trend|More than two (2) BMD staff can detectnormal value range.

analysis  off
climate

abnormal values and human

error of the

accumulated meteorological data through the

change is|computer program.

conducted by|3-2 Graphics showing the correlations and trends of annual
using the{Summary of climate statistical analysis is|precipitation and temperature for more than 30 years at the 6
accumulated |shared in the public. existing synoptic observations (Dhaka, Rajshahi, Sylhet, Barisal,
meteorological Khulna and Chittagong) were prepared.

data. Activities Achleve:ment Achievements

Ratio
3-1 Observation data input sheet was developed.

To develop daily observation

Formula for the automatic calculation by the Input Format was

above data

data input sheet for easy determined.
statistical processing and data + Formula for Relative Fumidity
quality control of observed data « Formula for Dew Point Temperature
« Formula for the temperature correction value for the calculation
100% of Station Level Pressure
» Formula for the gravity correction value for the calculation of]
Station Level Pressure
« Formula for the height correction value for the calculation of]
Mean Sea Level (MSL) Pressure
Operation manual for the observation data input sheet was also)
prepared.
32 Observation data of the AWS is archived automatically.
To archive the observation data Through a comparison of the data obtained by the AWS and
and conduct quality control 100%  |those obtained using manual observation as well as the
determination of the normal value range, data quality control
was conducted.
3-3 Statistical analysis (histogram preparation and calculation of
To conduct climate data correlation) of the climate data (rainfall and temperature) for
statistical analysis by using the| 100% more than 30 years at the 6 existing synoptic observations

(Dhaka, Rajshahi, Sythet, Barisal, Khulna and Chittagong) was

executed.




Project Indicators Achievements
Purpose
4, 4-1 More than 6 C/Ps of the BMD could develop products and
Capacity of{Enable to use the basic techniques of]guidance using the NWP model
BMD Numerical Weather Prediction (NWP): 5 staffi The capacity of BMD personnel to conduct 1 to 3 days trial
personnel for|of BMD weather forecasting using basic techniques of the NWP was
1 to 3 days developed.
weather
forecasting on Achievement
tria! using Activities Ratio Achievements
?eislllfliquee of 4-1 Installation of the cluster computer procured for the training on
Numerical To procure and set up the the NWP at the SWC was completed.
required equipment for the] 100%  |Installation of the required software/model into the cluster
Weather traini N ical Weather computer was also completed.
Prediction Prgng- on umer P p
(NWP) is ction (NWP) . _
developed. 42 The basic training on the NWP was conducted.
To conduct the basic training Training on computer operation for the NHM was conducted.
on Numerical Weather| 100% Comparison between the NHM calculation result using the
Prediction (NWP) observation data of the tropical cyclone which landed in|
Bangladesh and the MTSAT imageries as well as the evaluation
of the accuracy of the NHM calculation result were conducted.
4-3 Lectures on the concept and theory of NWP Guidance were
To conduct the training on conducted.
Numerical Weather Prediction 100% A 35 Grid Point Value (GPV) near the synoptic meteorological
(NWP) guidance 0 observation point in Bangladesh was selected.
NWP forecast guidance for 1-3 days at the 35 points was
prepared using a multiple regression analysis.
44 The trial operation of the NHM using the cluster computer and
To operate the Meso Scale laptop PCs for training was conducted.
Model (MSM) by using PC 100%
(Linux) on trial base
Project Indicators Achievements
Purpose
5. 5-1 The BMD staff's planning and presentation skills for
Capacity  of{BMD staff's planning and presentation skills|disseminating meteorological information have been improved.
BMD staff tolfor disseminating meteorological information
promote is improved.
understanding |5-2 Seminars for stakeholders related to natural disaster management
S about|Implementation of seminars for stakeholders|were implemented more than 8 times, and more than 70% of the
meteorological |related to natural disaster: 8 times, 70% of the|participants understood the contents.
information  |participants understood the contents
among the|5-3 Meteorological information on the BMD's website is
"stakeholders” |Meteorological information on the BMD's|user-friendly and updated.
is further| website is user-friendly and updated.
developed. Activities Achi;:fir:ent Achievements
5-1 Animated cartoon DVDs entitled “Save Yourself and Reduce
To prepare PR materials of] 100% Risk,” brochures and posters on the natural disasters which dealt
weather, climate and natural ®  |damages and negative impacts to Bangladesh were prepared.
disaster
52 Seminars/open classes for the stakeholders were implemented,
To conduct the seminars/ 100%
open-class for the stakeholders
5-3 A hyperlink button to access the website of the animated cartoon
To upload and  update entitled “Save Yourself and Reduce Risk™ to allow users to
meteorological information download or display the cartoon was created on the BMD's
including summarized result of] 100% website.
climate data statistical analysis ®  |BMD Special Weather Bulletins prepared under the Project for
on the BMD website the Cyclone which attacked Bangladesh were uploaded on the
BMD website and were regularly updated on time on the BMD
website.
54 The Department of Disaster Management (DDM) under the
To disseminate meteorological Ministry of Disaster Management and Relief had expressed a
information through media. dissenting view on the early warning dissemination done by the
100% BMD.
However, during a meeting among the DDM, BMD and JICA
(including the project expert) on November 15, 2012, the DDM
agreed on a “Positive Duplication” of the early warning
dissemination system by the DDM and the BMD.
Project Indicators Achievements
Purpose




6.
Weather
observation
and
monitoring
equipment
such as
meteorological
radar  system
etc. are
operated and
maintained
properly.

6-1

More than fifteen (15) BMD staff for the five
Radar systems can implement regular
maintenance and trouble shooting (except
serious troubles which require assistance from
HQ or manufacturer) for the meteorological
radar systems.

1. In order to improve the technical skills of all radar staff at
each radar station, 30 engineers in total joined an OJT on
maintenance and measurement work of the radar system in
FY2012 (Cox's Bazar: 9, Rangpur: 7, Khepupara: 7 and
Moulvibazar: 7).

2. Maintenance work for the workstation of the Doppler Radar
systems were carried out by two (2) engineers belonging to
the National Meteorological Communication Centre and the
BMD Head Office.

3. OJTs for new or transferred personnel were carried out by the
skilled personnel of each radar station. All personnel except
the mechanical staff was able to operate and shutdown the
radar with accuracy.

4. Troubleshooting of the MOD UNIT was done by the
personnel of the Moulvibazar radar station.

The unit was tested by the Experts and was confirmed to be in
good operation.

6-2

More than 80% of the BMD's staff in each
existing meteorological radar station can
operate and maintain the radar system in
accordance with the operation/maintenance
manual which is developed by this Project.

All of the BMD staff at each radar station operate and maintairn
the system in accordance with the operation/maintenance manual
which was developed under the Project.

6-3
Meteorological radar observation schedule is
maintained based on the requirement of SWC.

Advice to the BMD on radar operation hours during the rainy
season and the dry season.

6-4
Operation cost for the meteorological radar
system in normal season is saved.

Observation schedule for the meteorological radar was observed
and maintained properly.

Achievement

Indicators Ratio

‘Achievements

6-1

To prepare the operation and
maintenance manuals for the
meteorological radar system

100%

Technical training for the staff of five (5) radar stations on the
fundamental skills and circuit diagram necessary for
troubleshooting works of the meteorological radar system was
conducted. (Radar stations: Dhaka, Rangpur, Cox's Bazar,
Khepupara and Moulvibazar)

Training on radar operation procedures at three (3) Doppler
meteorological radar stations (Cox's Bazar, Khepupara, and
Moulvibazar) was conducted.

Training on maintenance works for the radar transmitter, receiver
and Antenna System at 3 Doppler radar stations (Cox's Bazar,
Khepupara and Moulvibazar) was conducted.
Main training was focused on:
1. Replacement and adjustment works of “Klystron.”
2. Measurement of the following items:
(1) Average transmitting power.
(2) Pulse width
(3) Pulse repetition frequency
(4) Radar receiver sensitivity check
(5) Receiver Linearity check
(6) Receiver Dynamic Range (Z CAL) check
(7) Sleep ring Cleaning
{(8) Motor belt tension checking
(9) Meter reading of voltage and current
3. Practical Troubleshooting

After the preparation of the manual summary,

a portion of the manual summary (exchange and adjustment
procedure of the transmitter) was revised and adapted to the
C/P’s technical level.

6-2

To conduct the training on
operation and maintenance of] 100%
Meteorological Radar System.

The operation & maintenance record book was used in the
conduct of routine work.

Instructions for the preparation of the radar spare parts|
consumables (ink cartridge and battery for the UPS) list were
made.

6-3

Operation cost for
meteorological radar system
in normal season (before and 100%
after the implementation of]
the radar observation routine

Radar Observation Frequency was set as follows.
1. Radar observation: 6 times per day according to the WMO
guidelines.
2. During cyclone/severe weather: 24 hours continuously.
The review and establishment of the radar observation system of]
the BMD during the dry season were conducted.

schedule)
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