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CBO Community Based Organization

CDF Constituency Devel opment Fund

CREEC Center for Research in Energy and Energy Conservation
DWD Department of Water Devel opment

ERT Energy for Rura Transformation

GNI Gross National Income

GTZ Deutsche Gesdllschaft fur Technische Zusammenarbeit
IFC International Finance Cooperation

IREMP Indicative Rural Electrification Master Plan )
JCA Japan International Cooperation Agency

KenGen Kenya Electricity Generating Co. Ltd.

KPLC Kenya Power and Lighting Co. Ltd.

Ksh Kenya Shilling

LED Light Emitting Diode

MEMD Ministry of Energy and Mineral Devel opment )
MoE Ministry of Energy

MOES Ministry of Education and Sports

MoMS Ministry of Medical Service

MoPHS Ministry of Public Hedth and Sanitation

NFE Non Formal Education

NGO Non-Governmental Organization

ODA Official Development Assistance

PSDC Private Sector Devel opment Center

PV Photovoltaic

REA Rura Electrification Agency

REA Rura Electrification Authority

REF Rura Electrification Fund

REM Rurd Electrification Masterplan

RESP Rural Electrification Strategy and Plan

SHS Solar Home System

TICAD Tokyo International Conference on African Devel opment
UBoS Uganda Bureau of Statistics

UMEME | ( )

UNEP United Nations Environment Programme

UNIDO United Nations Industria Devel opment Organization
uss US Dollar

Ush Uganda Shilling
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(2009 4 )

US$1=97.29
Ksh1=1.258
US$1=Ksh77.34
Ush 1=0.046
US$1=Ush2115

Electrical Terminology

V (Volt) Unit of voltage
kV (kilovolt) 1,000 volts
W (Watt) Unit of active power
kW (kilowatt) 1,000 watts
MW (M egawatt) 1,000 kw
Wh (Watt-hour) Unit of energy
kWh (kilowatt-hour) 1,000 Wh
MWh (M egawatt-hour) 1,000 kWh
Wp (Watt-peak) Unit of PV output*
kWp (kirowatt-peak) 1,000 Wp
MWp (M egawatt-peak) 1,000 kWp
! (STC) 1,000W/m?
15 25
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1)
2008
5 4 (TICAD IV) (ODA:
Officail Development Assistance) 5 2
2008
1
)
(JICA: Japan International Cooperation Agency)
2008 7 4
JICA
1.2

(PV: Photovoltaic)
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2
2.1
211
2111
(MoE: Ministry of Energy) 2007
(REA: Rural Electrification Authority) 2009
63% (2008 )
10% ( 450,000 (PV: Photovaltaic)
300,000 )
2012 100%
10% 2030 100%
2012 100% 2
2007 (REM: Rura Electrification
Master Pan) 2009 5 2018 10
2013 5 ( )
2013 22% ( )
Pv

2.1.1.2

8 (Central Coast Eastern Nairobi North Eastern Nyanza Rift Valley
Western Province) 254 (District)

Divison Location Sub-location Village

210 (Constituency)
(CDF: Constituency Development Fund)

2 Rura Electrification Authority Strategic Plan 2008-2012

3 2009 11
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2009 7 254

Source: Kenya Facts and Figures 2006, Central Bureau of Statistics
2.1.1-1 (Province)

331
331
19 (5.74%)

331 250

4 2009
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( )
331
2.1.1-1
Provi Electrified Non-electrified Unknown Total Electrified
rovince (No.) (No.) (No.) (No.) (%)
North Eastern 73 324 0 397 18.39
Eastern 1,603 2,616 54 4,219 37.99
Rift Valley 1,768 2,266 329 4,034 43.83
Coast 467 605 19 1,072 43.56
Nyanza 1,537 1,955 52 3,492 44.01
Western 1,064 734 33 1,798 59.18
Central 2,282 1,282 19 3,564 64.03,
Total 8,794 9,782 506 18,576 47.34
Source: Rural Electrification Master Plan Draft Final Report, March 2009
2.1.2
2.1.2.1
1999
(REF: Rural Electrification
Fund) 2001 (REA: Rurd
Electrification Agency) 2003 REF (
5%)
2001 (RESP: Rural Electrification Strategy and Plan)
REF
2006 10%
3% 4
1)
3331 ( )
15km 1 250
( ) 50km 5 50
2008/09 250
331 250 331 250
PV
* Indicative Rural Electrification Master Plan Report (2009 1 )
5 2009 11
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2)
3) PV 3
2012

10%

2.1.2.2
80 (District) County Sub-county
Parish Village
Source:; Statistical Abstruct 2009, UB0oS
2.1.2-1 (District)
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ERT (GTZ: Deutsche Gesdlschaft fur Technische

Zusammenarbeit)

2.2
221
(UNIDO: United Nations Industrial
Deve opment Organization) Community Power Center (Energy Kiosk)
UNIDO Energy Kiosk UNIDO
:JICA
2.2.1-1 UNIDO Energy Kiosk ( )
222
Energy for

Rural Transformation (ERT)

RESP 10%
( )
ERT 1 2,120
7 2000 11



JCA

1.22MWp PV
(IREMP: Indicative Rural Electrification Master Plan) ERT
ERT 2009 7 2 PV
2,054
150MWp PV 6
ERT PV
1 JICA
2.3
UNIDO  Energy Kiosk
ERT)
I
231
21.1.1 21.2.1 10%
3%
1
Pv
2.3.2

5 Project Appraisal Document No. 47183-UG (2009
® Project Appraisal Document No. 47183-UG (2009

(620N

2009
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4,735,943
2,870 ! 1
1,650 2,835
100 4 (1,143/2,835) 400 7 (2,160/2,835)
1 200 300
7 6,695,986° 7
9,453° 708
200
300
2.3.3
1 GNI 680 340 |
5 1 280
140
Ush 306,278 Ush 170,891
Ush 142,778 1

" Indicative Rural Electrification Master Plan Report (2009 1 )

8 1 5.1 (KenyaIntewgrated Houshold Buget Survey 2005/06) 7
34,149,527 (Kenya National Bureau of Statistics)

° Rurd Electrification Master Plan Draft Fina Report (2009 3 )

0 2007

1 Uganda National Household Survey 2005/2006, Uganda Bureau of Statistics
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2.4
(
)
2.4.1
2007 41 5.2
12 2008 15.9 13
8.2 14
(M-PESA)
:JICA
2.4.1-1 « )
2008
218.1%" 157.7%"°

17

18

2 gtatistical Abstract 2008, Kenya National Bureau of Statistics Satistical Abstract 2008, Uganda Bureau of Statistics
3 Cellular News 2009/4/9
4 News Vision 2009/1/29

B statistical Abstract 2008, K enya National Bureau of Statistics 2007 (Projected) 37,183,924 Kenya

Integrated Household Budget Survey 2005/06 51 / 7,290,965

18 Uganda National Household Survey 2005/2006, Uganda Bureau of Statistics 5,200,000

17

18 2009 5 SIM
SIM
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1 Ksh20 Ush 500

242

(240V AC) LED ( )
- JICA

2.4.2-1 ( )

LED
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243

19

10

20

LED

50

20

( ) Ksh300 400
K sh 300 ( 4 5 )

LED
Ksh 1,200
K sh 50/ 2 19 LED

( )
1 Ush 1,000 Ush 4,000
(4Ah,6V) (700mAh 1Ah,4V) 6
10 25
1 2 3
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- JCA
2.4.3-1 « )
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3
3.1
3.11
3.1.1.1
National Hospital Provincial Hospital District
Hospital Health Center Dispensary National Hospital Provincia
Hospital District Hospital (MoMS: Ministry of Medical Service)
Health Center Dispensary (MoOPHS: Ministry of Public Health
and Sanitation)
6,194 51% 49%
FBO (Faith Based Organization) Dispensary
2 5km 52% z
Dispensary Dispensary
:JICA
3.1.1-1 ( )
Provincial Hospital District Hospital
Medical Officer ( 6 )
Province District Division 1
Health Center Location Dispensary
Health Center Clinical Officer ( 4 )
Dispensary
2 “Heglth Management Information System” (Ministry of Health, 2005) 2004 4,767
Hospita 562 Health Center 691 Dispensary 3,514

2 «\/]SION 2030 First Medium Term Plan 2008-2012"

14 2009 11
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3.11.2
8-4
8 Primary School (Standard 1  8) 4 Secondary School (Form 1  4)
2007 Primary School 26,104 Secondary School 6,485
N ( Private Primary School 8,041  Private Secondary School 2,240 )
Primary School Secondary School (PV )
:JICA
3.1.1-2 ( )
Primary School Public Schoal Private School
Private School
Primary School ~ Standard 6 ( 6 )
Prep Class
Standard 6
Standard 8 ( 2 )
Secondary School K CPE®
KCPE Secondary School Public
(Government) Secondary School National Provincial  Secondary School
District Secondary School
Private Secondary Primary School Secondary
School 40 50% @ * Primary School Technical
Training Institute
3 «gistical Abstract 2008” (Kenya National Bureau of Statistics)
2 Ministry of Education
% Kenya Certification of Primary Education
% «gatistical Abstract 2008” (Kenya National Bureau of Statistics) Sandard 8(Primary School )

Form 1(Secondary School 1 )

15 2009 11
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3.1.2
3121
(Ministry of Health)
National Referral Hospital Regional Referral Hospitals
District Hospital (District 50 1 ) Health Center IV (County
10 1 ) Health Centre |1l (Sub-county 2 1 ) Health Centre
[l (Parish 5,000 1 ) Health Center | (Village Health Team 1,000
1) " Hogpital 114 Health Center IV 160 Health
Center Il 955 Health Center Il 2,008 3,237 » Health Center
I
Health Center 1V Medical Officer (6 )
Health Center 111 Clinical Officer ( 4 ) »
Health Center 111 Health Center 11
:JICA
3.1.21 ¢ )
Health Center PV
Health Center II  Health Center |11
LPG Heelth Center IV
PV PV
3.1.22
(MOES: Ministry of Education and
Sports) 7-4-2 7 Primary School (Primary

% “Hedlth Sector Srategic Plan |1 2005/06 - 2009/10” (Ministry of Health)
% «2008 Statistical Abstract” (Uganda Bureau of Statistics)
2 “Hegdlth Sector Srategic Plan |1 2005/06 - 2009/10” (Ministry of Health)

16 2009 11
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17 4 Secondary School (O (Ordinary) ) (Senior 1 4) 2
Secondary School (A (Advanced) ) (Senior 5 6) 2007
Primary School 14,728 Secondary School 2,644 % Secondary School
@] (Senior 1 4) Primary Schoal
Secondary School 599%° Primary School Public (Government)
School Secondary School Private School &
Primary School Secondary School 0] Technical Institute
Technical Institute Institute
Secondary School Secondary School
:JICA
3.1.2-2 ( )
3.2
( UNIDO Energy Kiosk
ERT)
I
District Hospital
District Dispensary  District Hospital
Health Center  Dispensary
® PV
%0 «gatistical Abstract 2008” (Uganda Bureau of Statistics)
8 «atistical Abstract 2008” (Uganda Bureau of Statistics) 2006 Primary 7 (Primary School )

2007 Senior 1(Secondary School 1 )
% « Annual School Census 2007" Ownership  Private
Secondary School 2,644 1,282 (48.5%)
% Rurd Electrification Master Plan Draft Fina Report (2009 3 )
3,008 1,507

Primary School 14,728

2,029 (13.8%)

17

2009 11
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3.3

3.31

34
Health Center 1V 1% Hedth Center 11l 34% Health Center |1
65% ® pv
Secondary Schoal 54% Primary School
(Pre-primary Post-primary ) 82% “DeepRura” Secondary
School  27.0% Primary School () 4.6%
22.5% 47.1% 1km

“Indicative Rural Electrification Master Plan Report”
(Ministry of Energy and Mineral Development, 2009 1 )

Dispensary Health Center Health
Center |1 Health Center 1| Health Center IV
Health Center 1V (6
) Health Center Health Center 111
(4 )
Dispensary Health Center |1
DVD
P\/
PV LPG
( )
PV 4.4.2

% Rurd Electrification Master Plan Draft Fina Report (2009 3 )

(Primary School Secondary Schoal) 6,115 3,364
Primary School ~ Secondary School

% “Indicative Rural Electrification Master Plan Report” (Ministry of Energy and Mineral Development, 2009 1 )

) Hedth Center (Il IV ) 10% Sandalone (PV
) Hedth Center  37% Health Center  53%

18 2009 11
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LPG (12V DC)
- JICA

3.3.1-1

3.3.2

Primary School Secondary School

Prep. Class
Secondary School

PV

School

Secondary School
Boarding Primary School

PV

P\/
(G
Night
Primary Class
Night Prep. Class
P\/
Night Prep. Class Boarding
Night Prep. Class
4.4.1

19 2009 11
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3.3.3

:JICA

(20

)1

3.3.21

Ksh 2

Secondary School

¢ )

36

444

20 2009
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:JICA
3.3.3-1

3.34

(Grundfos

21

2009
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(
) )
( )(@) ( )2)
1 JICA
3.3.4-1
3.3.5
22 2009 11
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3.3.6

3.4

341

(NFE: Non Formal Education)

) PV
NGO JICA
PV
( )
( 34.1-1 )
P\/
LED
SHS (Solar Home System)
SHS SHS
LED
/IFC Lighting Africa
LED
23 2009 11
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Prepared by JICA Study Team

3.4.11

Prepared by JICA Study Team

3.4.1-2

LED

11

2009

24
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( )
PV ) ( )
Instructions
150 W panel * 4
Car Battery
Charging
. Inverter
Battery Charging @ N
by o B & =
12V DC = Battery Charging
by
220V AC
Prepared by JICA Study Team
3.4.1-3
25 2009 11
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( )
4.1
4.1.1
(PV: Photovaltaic)
2005
PV
41.1-1
PV
4.1.1-1 PV
Fiscal Year Region Facilities
2005/2006 North Eastern Secondary schools
Rift Valley, North Eastern,
2006/2007 Eastern and Coast Secondary schools
2007/2008 Egtst\{a?rl:ey’ North Eastern and Secondary schools, Boarding Primary schools, Dispensary
2008/2009 Dispensary, Health Center, Primary school, District Hospital,
(To March end) North Eastern and Eastern Sub-District Hospitals
2008/2009 . . .
(On Going project) Rift Valley and Eastern Dispensary, Health Center, Primary and Secondary schools
2008/2009 Rift Valley, Eastern and Coast Boa}rdlng Primary and Secondary schools, Dispensary and
(To Start) National park

Prepared by JICA Study Team based on data from MoE

Eastern North Eastern Rift Valley
PV 2008/2009 PV
2008/2009
2009 24
PV 2009 3
4.1.1-2
411-2 2009 3 PV
Facilities Installed PV Capacity Average
Primary School 2.4 kWp - 5.06 kWp 3.73 kWp
Secondary School 1.14 kWp - 6.3 kWp| 3.32 kWp|
High School 1.3 kWp - 11.68 kWp 6.49 kWp
Dispensary 0.55 kWp - 0.77 kWp| 0.66 kWp|
Health Centre 1.3 kWp - 3.08 kWp| 2.19 kWp
Sub-District Hospital 1.5 kWp - 3.3 kWp 2.4 kWp|
District Hospital 1.5 kWp - 3.3 kWp 2.4 kWp|
Source: MoE and REA
PV PV
26 2009 11
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Administration Block ( )

( 7 9 )
Primary Schoal 6 8
NGO PV
1 4 5 Olgulului Health
Centre 2 PV PV
1
2 20w 2 20 W 1
20w 6 1
20W 5 20W 2 20W
6
LPG LPG
12vDC AC 85 W
PV 0.77 KWp
NGO
(85W) 12V DC
:JICA
4.1.11 ( )
PV 4.1.1-3

27 2009 11
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( )
20 25
4.1.1-3 PV
Fiscal Year Total Budget Installed Number Total Installed Capacity
(F1Y) (Ksh) (No.) (kWp)
2005/2006 51,262,682.00 16 39.53
2006/2007 170,381,288.62 40 158.16
2007/2008 181,962,301.47 40 158.51
2008/2009 60,888,534.00 38 46.97
2008/2009 97,940,943.00 On-Going
2008/2009 To Start
Total 562,435,749.09 134 403.17
Average 112,487,149.82 34 100.79
Exchange rate: USD 1.0 = Ksh.79.29, Ksh.1.0 = JPY 1.285
Source: MoE
PV 1
1 12vDC AC
3 1
20%
UNIDO
PV
4.11-4
PV
4.1.1-4 UNIDO PV
No. Name of site Location Type of system Capacity Commission Note
Keruguya town on
1 |Kibae Hybrid Mukengeria River, :yt()jr:c(; & Solar PV 2 kW & 0.5 kWp 2008 The first Pilot project.
Kirinyaga District Y
Keera River. Kisii Due to reduction of water
2 |Mesocho District ’ Hydro to Solar PV 0.5-1kwp flow planned to change
the power source to solar
. . . Straight Vegetable Joint project between
3 |Siaya Siaya District oil & Solar PV 10kW & 2 kWp 2009 UNIDO/UNDP
Bungoma Past Malakisi Straight Vegetable Joint project between
4 (Changara) town, Teso District|oil & Solar PV 10kw & 2 kwp 2009 UNIDO/UNDP
Planned to | Toprovide power to local
5 |Ngong Kajiado District Solar PV & Wind 3kWp & 5kW begin in May |Masaai Village school,
2009 hospital and trading center

Source: UNIDO

UNIDO

LED

28
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( )
4.1.2
(World Bank) 2002 8 ERT (Energy for Rura
Transformation)
(MOES: Ministry of Education and Sports) PV PV
ERT 1 1 PV
4.1.2-1
4121 ERT 1 1 PV
No. District No. of Schools Total Capacity (Wp) Total Cost (EUR)
1|Apac 14 7,050.00 135,897.50
2|Arua 15 9,750.00 171,912.90
3| Bushenyi 20 12,975.00 243,960.50
4| Kamuli 14 5,925.00 112,094.70
5|Kasese 14 4,575.00 93,649.00
6|Kibaale 12 6,075.00 111,495.90
7|Luwero 8 1,725.00 38,864.50
8|Mbale 12 4,200.00 82,630.20
9| Mubende 12 4,125.00 89,481.20
10| Pallisa 8 2,475.00 55,158.60
Total 129 58,875.00 1,135,145.00
Source: REA
ERT PV 2004 3 6 20 District
632
PV
PV
4 3
2 2 2
8
PV ERT 1
PV 4.1.2-2
4122 ERT 1 PV
Purpose Application for Capacity (Wp) Cost (US$/Wp)
Liahtin Staff quarter (Health worker/Doctor) Above 100 Wp 13.00
gning Medical Ward Above 750 Wp 15.00
HC IV Medical, Theatre & Lab equipment Above 1,280 Wp| 21.85)
HC Il Medical & Lab equipment Above 650 Wp 20.00}
Source: PV JICA
(DWD: Directorate of Water Devel opment)
2006 4.1.2-3

29

2009
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( )
4.1.2-3
Region Population (no.) Access to Water (%)
West Nile 2,104,404 63.5
Northern 2,524,173 51.2)
Western 2,956,490 66.8
South Western 3,789,621 65.1]
Buganda (Central) 5,395,832 58.2]
Eastern 6,695,698 56.4]
Karamoja (North Eastern) 1,202,850 40.5)
Source: DWD
DWD 2005 65%
75% DWD DWD Gravity
feed rural water schemes
DWD 40 80 m
3 3
im 0.3 0.67 kWh/m
DWD 2006 17 PV 2007
11 2008 4 41.2-4 17
4.1.2-4 DWD PV
Region Site District Installed Capacity (Wp)
Nyapea Nebbi 23,400
Nyadri Maracha 8,640
Delo Yumbe 18,000
West Nile Morudu Yumbe 18,000
Laropi Moyo 8,640
Pekelle Adjumani 8,640
Ciforo Adjumani 8,640
Kagadi Hoima 4,440
Nyakabara | Kyenjojo 13,320
Western Nyakabara Il Kyenjojo 4,440
Rwebosongo Bundibugyo 8,880
Muhoro RGC Kibaale 8,640
South Western Mahyolo Kamwenge 12,960
Buganda (Central) Kalangala Kalangala 13,320
Eastern Katakwi Katakwi 8,880
i Nakiperimolu Kotido 8,880
Karamoja (North Easten)
Matany Moroto 8,880
Total Installed Capacity (Wp) 186,600
Source: DWD
4.2
4.2.1
1
(Solar array)
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( )
(Battery bank)
1
42.1-1
PV
PV
Load Analysis
AC Load
- Power Operating Time Energy Consumption
(et o QY | Rating (W) (hrs/day) (Whiday)
filelsl X XX XXX (Qty * W * hrs/day)
Sub total a
DC Load
Battery G Energy Consumption
Load Description Qty Voltage (V)| Capacity | Discharge g{Wh /day) P
(Ah) (%/day) Y
el X XX XXX XXX (Qty * V *Ah* %/day)
Sub total b
Average Daily DC Energy Consumption a+b |Wh/day
Prepared by JICA Study Team
4.2.11
Solar array
Battery bank
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( )
Solar array Battery bank
Solar array
1
( )" ( » )
¢ )
Solar array (W)
(Wh) = (h) =
(Wp)
1,000 W/ m? (Prmax)
(meax) (IpmaX) (
12V 18V
13 14V
Solar array
Prepared by JICA Study Team
421-2
Solar array
¥ 1,000 W/m?
38
32 2009 11




JCA

)

39

Solar array
Solar array (W)
Solar array (A) =< V)
( (Wh) = V) = (h) = ) > )
Battery bank
1
¢ ) ¢ )
Battery bank (Ah)
(Wh) > - W= -
3
D (240vV AC )
2 « )
©) ( )
D @ Battery bank
©)
4.2.2
Pv
Pv
©12v 24V

33
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@)

)

©)
4

!
/H\

Prepared by JICA Study Team

4221 PV
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Demand Estimation
AC Load
DC Load
Average Daily DC Energy Consumption
PV Array Sizing
Average Daily DC Energy Consumption

DC System Voltage

Insolation

Efficiency

Required Maximum Current
Rated Maximum Voltage

Module Rated Maximum Power
Selected Size of Module
Number of Modules
Actual Rated Array Capacity
Battery Bank Sizing
Average Daily DC Energy Consumption

DC System Voltage

Days of Autonomy

Allowable Depth of Discharge

Efficiency

Battery Bank Rated Capacity
Selected Size of Battery
Number of Batteries

Actual Rated Battery Bank Capacity

Prepared by JICA Study Team
4222

4.3

43.1

3 (2000 2002

| a+h

| a+h

| Normally 12V or 24V |

insolation data (xxx
Wh/m?) divided by
1,000W/m?

Combination factor of
charge/discharge loss,
temperature, etc

| cldlelf |

around 18V in case of
12V system

| round-up of i/j |

| at+h

| Normally 12V or 24V |

Normally 3 days but
depends on site
conditions

Combination factor of
discharge loss, inverter
loss, etc

| c/d*m/n/o |

| round-up of p/q |

(L qr |

)

| whiday
| whiday

| whiday

| whiday

\%

hrs

%

] whiday

\%

days

%

%

Ah

Ah

Ah

43.1-1
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Source: MoE
4.3.1-1

4 6 kwh/m?day (
5 kWh/m?/day (
5 kWh/m?day

(2000 2002

4

6

)

5

)

4 KWh/m’/day
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( )
2000 2002 I 11.1-1
11.1-3
44 55 kWh/m?%day
5.0 kWh/m?/day 4.0
KWh/m?/day
NASA
NASA 22 (1983 2004 )
43.1-1 4.3.1-2 4.3.1-3
22 43.1-2
4 8 10 12
1 5 KWh/m?/day 6
PV 5
kWh/m*/day
4.3.1-1 (kWh/mZ2/day)

Annual | Average
Average | Elevation
Average 6.26 | 669 | 6.39| 576| 569 | 538| 539 | 579| 6.37| 584| 543 | 579 5.89 819
Minimum | 5.27| 5.76 | 575| 518 | 519 | 4.63| 4.79| 527| 571| 527 | 4.63| 5.08 5.21 (m)
Maximum | 6.94| 751 | 7.04| 6.25| 6.16 | 587 | 596 | 6.30| 6.90| 6.33| 590 | 6.41 6.46
Source : NASA (http://eosweb.larc.nasa.gov/)

Month Jan Feb Mar Apr May | Jun Jul Aug | Sep Oct Nov | Dec

4.3.1-2 (KWh/m2/day)

Annual | Average
Average | Elevation
Average 598 | 6.44| 6.20| 563 | 513 | 483| 4.89| 524 | 593| 592 | 551 | 567 5.61 820
Minimum | 5.03| 551 | 5.67| 507 | 454 | 429 | 446| 466| 531| 524 | 481 | 5.09 4.97 (m)
Maximum | 6.67| 7.25| 6.70| 6.11 | 569 | 536 | 548 | 584 | 649 | 6.48| 6.02| 6.22 6.19
Source : NASA (http://eosweb.larc.nasa.gov/)

Month Jan Feb Mar Apr May | Jun Jul Aug | Sep Oct Nov | Dec

4.3.1-3 (kWh/m?/day)

Annual | Average
Average | Elevation
Average 6.12| 656| 630| 570| 541| 511| 514 | 551 | 6.15| 588 | 547 | 573 5.75 819

Minimum | 5.15| 564 | 571 | 513 | 487 | 446 | 4.62| 497| 551| 526 | 4.72| 5.09 5.09 (m)

Maximum | 6.81| 7.38| 6.87| 6.18| 592 | 561 | 572 | 6.07| 6.70| 6.40| 596 | 6.32 6.33
Source : NASA (http://eosweb.larc.nasa.gov/)

Month Jan Feb Mar Apr May | Jun Jul Aug | Sep Oct Nov | Dec

37 2009 11



JCA

Northern Hemisphere Minimum, Maximum and Monthly
Average Insolation Incident on Horizontal Surface

Annual Average 5.89 Monthly Average

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month ¥ Minimum  ® Maximum

kWh/m%day

Southern Hemisphere Minimum, Maximum and Monthly
Average Insolation Incident on Horizontal Surface

Monthly Average

Annual Average 5.61

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month = Minimum = Maximum

Source: NASA

Country Minimum, Maximum and Monthly
Average Insolation Incident on Horizontal Surface

Monthly Average

Annual Average 5.75

Aug Sep Oct Nov Dec

Jan Feb Mar Apr May Jun Jul
Month ® Minimum @ Maximum

JICA
4.3.1-2 / / (1983 2004 )
43.1-4 43.1-5 43.1-6
4.3.1-3

22

2009

11
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( )
5 8 10 11
2
1 5 kwh/m/day
2
5 kWh/m“/day 1
10%
43.1-4 (kWh/mz2/day)
Month Jan Feb Mar Apr May | Jun Jul Aug | Sep Oct Nov | Dec Annual Average
Average | Elevation
Average 597| 6.23| 591| 553| 536| 506| 497| 522| 568| 537| 530 | 564 5.51 1,163
Minimum | 547 | 530| 538| 510| 4.95| 450| 458| 483| 515| 490 | 4.49| 5.06 4.98 (m)
Maximum | 6.61| 7.14| 6.58| 595| 579| 554| 552| 564| 6.29| 592| 579 | 6.14 6.08
Source : NASA (http://eosweb.larc.nasa.gov/)
43.1-5 (kWh/mz2/day)
Month Jan Feb Mar Apr May | Jun Jul Aug | Sep Oct Nov | Dec Annual Average
Average | Elevation
Average 5.06| 535| 5.09| 497| 485 | 486| 4.99| 498| 509| 473| 4.63| 4.73 4.94 1,569
Minimum | 455| 4.63| 464 | 459| 441 | 431| 443| 440| 452| 4.07| 3.94| 4.22 4.39 (m)
Maximum | 5.59| 6.11| 555| 543 | 532| 539| 565| 555| 571| 531| 5.10| 5.43 5.51
Source : NASA (http://eosweb.larc.nasa.gov/)
4.3.1-6 (kWh/mz2/day)
Month Jan Feb Mar Apr May | Jun Jul Aug | Sep Oct Nov | Dec Annual Average
Average | Elevation
Average 551| 579| 550| 5.25| 5.10| 496| 4.98| 510| 539| 505| 4.97| 5.19 5.23 1,366
Minimum | 501 | 4.96| 501| 4.84| 468 | 4.41| 451| 462| 483| 449| 422| 464 4.69 (m)
Maximum | 6.10| 6.62| 6.07| 569| 556| 547| 558| 559| 6.00| 561| 5.44| 579 5.79
Source : NASA (http://eosweb.larc.nasa.gov/)
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Source: NASA

kWh/m*/day

Northern Hemisphere Minimum, Maximum and Monthly
Average Insolation Incident on Horizontal Surface

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month B Minimum  ® Maximum

Southern Hemisphere Minimum, Maximum and Monthly
Average Insolation Incident on Horizontal Surface

Monthly Average Annual Average 4.94

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month B Minimum  ® Maximum

Country Minimum, Maximum and Monthly
Average Insolation Incident on Horizontal Surface

8.0
7.0
6.0
5.0 |
4.0
3.0
2.0
1.0
0.0

Annual Average 5.23 Monthly Average

kWh/m?/day

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month = Minimum  ® Maximum

JICA
4.3.1-3 / / (1983 2004

5 kWh/m?/day ( 5 )

)
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(
22
1 11.2-1 11.2-6
4.3.2
PV
( ) 3
3 4
3 4
4.3.2-1 4.3.2-2 22
4.3.2-1 (1983 2004 )
Month Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec Annual
Average
AveNr;?EOf 485| 3.83| 3.04| 3.02| 274| 423| 340| 284| 3.17| 300 435 371 352
Avg:;gtﬁm 492| 417| 255| 292| 394| 297| 259| 357| 297| 377| 369| 3.06 3.43
Country |y e8| 400| 279| 297| 334| 360| 300  320| 307| 338| 402| 338 3.47
Average
Source : NASA (http://eosweb.larc.nasa.gov/)
4.3.2-2 (1983 2004 )
Month Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec Annual
Average
AveNrggEOf 2.89| 460| 3.15| 250| 2.68| 356 | 2.74| 254| 3.06| 308 4.97| 354 3.28
Avgroi%ﬁm 316| 419| 2.86| 252| 2.84| 339 324| 3.04| 344| 372| 465| 330 3.36
countty | 303 443| 306 255| 271| 352| 290| 275| 3.13| 333| 4.87| 3.49 331
Average
Source : NASA (http://eosweb.larc.nasa.gov/)
35 33
(35 33 )
3
22 1 11.3-1 11.3-2
4.3.3
PV 12V DC
24V DC 12V DC
240V AC 50Hz
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( )
PV
43.3-1
4.3.31
12V 30% 2 3
12V ( ) 50% 3 4
12V 50% 4 5
12V, 6V( ) 2V 70% 7
2V 80% 8
(G| ( 4V 2V) 75% 15 20
1 20
Prepared by JICA Study Team
LED
LED PV
SHS
PV
PV
LED
PV
PV LED
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70%

4.33-2

4.3.3-2

50%
LED

1 1,000 W/m?/h
(1,000 W/m?x5 h/day=5 kwh/m?*/day)

PV

80|

90|

DC AC (

95|

90|

50|

12

24

240 V AC 50 Hz

12

PV

17

Prepared by JICA Study Team

4.4
P\/
PV 1
SHS (Solar Home System)
LED
P\/
P\/
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LED

LED

LED

44.1

4411

240V AC 50 Hz

Secondary School Primary School

12 Vv DC

44.1-1
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( )
4411 (Secondary School)
Subject L(c\)/\{;l)d Q- LIZ?:I ?\L/jvt; (hl/Jc?:y) Ez\i;lr?/clic;i? Remark
For main building 1,440 3,700|Sub-total
Class room 120 4 480 3 1,440/(20 W x 6 lamps) x 4 room
Laboratory 20 2 40 3 120120 W x 2 lamps
Principal office 20 1 20 1 20|20 W x 1 lamp
Vic-principal office 20 1 20 1 20|20 W x 1 lamp
Staff office 20 2 40 1 40|20 W x 2 lamps
Administration office 20 1] 20 1 20|20 W x 1 lamp
Library 20 2 40 3 120120 W x 2 lamps
Entrance hall & corridor 10 4 40 3 120/10 W x 4 lamps
Computer for office work (including 350, 2 700 2 1,400 glcs);mu"::g t;u;?;r;%:aogtrulesstslgr? r,tnélpt:;s
printer) and printing
Security lights 10 4 40 10| 400|Outdoor lights
For dormitory 160 960|Sub-total
Boys dormitory 10 4 40 2 80|10 W x 4 lamps (around 90 student)
Girls dormitory 10 4 40 2 80|10 W x 4 lamps (around 90 student)
Security lights 10 8 80 10 800|Outdoor lights for 2 buildings
For dining hall and kitchen 310 1,210|Sub-total
Kitchen 20 3 60 3 180|Including preparation & cleaning
Dinning hall 20 3 60 3 180|Including cleaning
Security lights 10 4 40 10| 400|Out door lights
TV (holidays and free hours) 150 1] 150 3 450| At dining hall
For staff quarter 130 340|Sub-total
Bed room 10 2 20 2 40|2 bed rooms
Living room 10 1 10 2 20|Common use
Kitchen 10 1 10 2 20/Common use
TV/Radio 80 1 80 3 240|Common use
Entrance 10 1 10 2 20|10 W x 1 lamp
Prepared by JICA Study Team
1 44.1-2
(Staff Quarter) 1 2
441-2 (Secondary School) 1
Subject Daily load (Wh) Remark

For main building

3,700

4 classes, office, admin., lab., library, security and 2 computers

For dormitory

960

2 separate dormitories for boys and girls

For dining hall and kitchen

1,210

Power included preparation, cleaning and TV

For staff quarter

340

2 bed rooms, common living and kitchen and TV/radio

Total

6,210

Prepared by JICA Study Team

44.1-3

(Dormitory)

4.3.3-2

45
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)
441-3 ( )
Subject Qty. | Capacity | Unit Remark
For main building
PV module 1 1,704 Wp |And above
Battery (12V, @20hr) with base/box 1 1,900 Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 1,000 W |Capacity of each
Charge controller (12 V DC) 2 60| Amp |Capacity of each
For dormitory
PV module 2 221 Wp |And above
Battery (12V, @20hr) with base/box 2 300| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 15| Amp |Capacity of each
For dining hall and kitchen
PV module 1 558| Wp |And above
Battery (12V, @20hr) with base/box 1 700| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 500, W |Capacity of each
Charge controller (12 V DC) 1 40| Amp |Capacity of each
For staff quarter
PV module 1 157 Wp |And above
Battery (12V, @20hr) with base/box 1 200| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 300 W |Capacity of each
Charge controller (12 V DC) 1 10| Amp |Capacity of each
Prepared by JICA Study Team
4.3.1-3
AC  (Wh)
1 DC Wh)y=1 DC  (Wh)+
(%)
PV (Wp) =
1 DC (Wh)><PV V)
(V)><PV ()< ()< ()> (hr/day)
(Ah) =
1 DC (Wh)>< (day)= V)
()>< ()>< (%)><
PV
72 3 )
10 20
13 20
1
LED
70% 4.3.3-2
44.1-4 I
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( )
4414 ( )]
Subject Qty. | Capacity | Unit Remark
For main building
PV module 1 1,386/ Wp |And above
Battery (12V, @20hr) with base/box 1 1,600 Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 1,250 W |Capacity of each
Charge controller (12 V DC) 2 60| Amp |Capacity of each
For dormitory
PV module 2 155 Wp |And above
Battery (12V, @20hr) with base/box 2 200| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 10| Amp |Capacity of each
For dining hall and kitchen
PV module 1 453| Wp |And above
Battery (12V, @20hr) with base/box 1 500| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 300 W |Capacity of each
Charge controller (12 V DC) 1 30| Amp |Capacity of each
For staff quarter
PV module 1 143 Wp |And above
Battery (12V, @20hr) with base/box 1 200| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 300 W |Capacity of each
Charge controller (12 V DC) 1 10| Amp |Capacity of each
Prepared by JICA Study Team
PV 44.1-1

Controller

Connection box 2)  Inverter

Power Storage (Battery)

Controller & SR S

In: 12V DC
Connection box E Out: 240 V AC, 50Hz | =°

Distribution box

7

?

q

DY

)

¢

Loads
Administration
Library
Classes
Laboratory
Staff room

Inverter

PV array (Staff quarter) S In 12V DC
i Out: 240 V AC, 50Hz

Power Storage (Battery)

Controller

Connection box T)_Ompoi Lamps
= Security
PV array (Dormitory) Inverter
(Boys and Girls 2 separate building) In: 12V DC
Power Storage (Battery) Out: 240 V AC, 50Hz
Prepared by JICA Study Team

4411 PV ( )

4412

MOES Secondary School ERT

Controlle*
Lamps, TV/Radio PV array (Dmmng and kltchen) o

c
Power Storage (Battery)

Computer
Security

Connection box

Inverter
In:12V DC

Out 240 V AC, 50Hz

Lamps and TV
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12 v DC
240V AC 50

Hz

ERT

4.4.1-5
44.1-5 (Secondary School)
. Load Load sub- Use Daily load
Subject W | W totalw) | (hday) | (whiday) Remark
For main building 1,680 4,420|Sub-total
Class room 120 6 720 3 2,160|(20 W x 6 lamps) x 6 room
Laboratory 20 2 40 3 120120 W x 2 lamps
Principal office 20 1] 20 1 20|20 W x 1 lamp
Vic-principal office 20 1 20 1 20|20 W x 1 lamp
Staff office 20 2 40 1 40|20 W x 2 lamps
Administration office 20 1] 20 1 20|20 W x 1 lamp
Library 20 2 40 3 120120 W x 2 lamps
Entrance hall & corridor 10 4 40 3 120110 W x 4 lamps
) . . Normally running hour is short, it is
Cqmputer for office work  (including 350 2 700 2 1,400/ also use to prepare question papers
printer) -
and printing
Security lights around building 10 4 40 10 400| Outdoor lights
For dormitory 200 1,040|Sub-total
Boys dormitory 30 2 60 2 120|(10 W x 3 lamps) x 2 bed rooms
Girls dormitory 30 2 60 2 120|(10 W x 3 lamps) x 2 bed rooms
Security lights 10 8 80 10 800|Outdoor lights for 2 buildings
For dining hall and kitchen 310 1,210|Sub-total
Kitchen 20 3 60 3 180|Including preparation & cleaning
Dinning hall 20 3 60 3 180|Including cleaning
Security lights 10 4 40 10| 400|Outdoor lights
TV (holidays and free hours) 150 1] 150 3 450| At dining hall
For staff quarter 260 680|Sub-total
Bed room 20 2 40 2 80|(10 W x 2 lamp) x 2 buildings
Living room 10 2 20 2 40|(10 W x 1 lamp) x 2 buildings
Kitchen 10 2 20 2 40|(10 W x 1 lamp) x 2 buildings
TV/Radio 80 2 160 3 480/80 W x 2 buildings
Entrance 10 2 20 2 40|(10 W x 1 lamp) x 2 buildings
Prepared by JICA Study Team
44.1-6
(Staff Quarter) 2 1 1
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( )
44.1-6 (Secondary School) 1
Subject Daily load (Wh) Remark
For main building 4,420|6 classes, office, admin., lab., library, security and 2 computers
For dormitory 1,040|2 separate dormitories with 2 rooms each for boys and girls
For dining hall and kitchen 1,210|Power included preparation, cleaning and TV
For staff quarter 680|2 buildings (2 bed rooms, kitchen and TV/radio for each building)
Total 7,350

Prepared by JICA Study Team

Prepared by JICA Study Team
I
4.3.3-2
4.4.1-7 I
(Dormitory) 2 2
441-7 ( 1)
Subject Qty. | Capacity | Unit Remark
For main building
PV module 1 2,035 Wp |And above
Battery (12V, @20hr) with base/box 1 2,300 Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 1,000 W |Capacity of each
Charge controller (12 V DC) 2 60| Amp |Capacity of each
For dormitory
PV module 2 240 Wp |And above
Battery (12V, @20hr) with base/box 2 300| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 15| Amp |Capacity of each
For dining hall and kitchen
PV module 1 558| Wp |And above
Battery (12V, @20hr) with base/box 1 700| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 500 W |Capacity of each
Charge controller (12 V DC) 1 40| Amp |Capacity of each
For staff quarter
PV module 2 157 Wp |And above
Battery (12V, @20hr) with base/box 2 200| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 10| Amp |Capacity of each
Prepared by JICA Study Team
1
LED I
70% 4.3.3-2
4.4.1-8
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( )
44.1-8 ( )]
Subject Qty. | Capacity | Unit Remark
For main building
PV module 1 1,618/ Wp |And above
Battery (12V, @20hr) with base/box 1 1,800 Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 1,000 W |Capacity of each
Charge controller (12 V DC) 2 60| Amp |Capacity of each
For dormitory
PV module 2 168 Wp |And above
Battery (12V, @20hr) with base/box 2 200| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 10| Amp |Capacity of each
For dining hall and kitchen
PV module 1 453| Wp |And above
Battery (12V, @20hr) with base/box 1 500| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 300 W |Capacity of each
Charge controller (12 V DC) 1 30| Amp |Capacity of each
For staff quarter
PV module 2 143 Wp |And above
Battery (12V, @20hr) with base/box 2 200| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 10| Amp |Capacity of each
Prepared by JICA Study Team
PV 4.4.1-2

Connection box

Connection box

Controller

3 Inverter
PV array (Staff quarter)

Controller

Distribution box

P Loads
) Inverter > 2= | Administration
7 ° 3 Library
- 5o
— Classes
. S o
In: 12V DC — Laboratory
Out: 240V AC, 50Hz |2 " I staff room
Computer
Power Storage (Battery) Security

Connection box

53 In 12vDC
i Out: 240 V AC, 50Hz

Power Storage (Battery)
Lamps, TV/Radio

Controller

. )
Connection box ~ — Lamps
= T_O a . Security
PV array (Dormitory) Inverter
(Boys and Girls 2 separate building) In: 12V DC

Power Storage (Battery) Out: 240 V AC, 50Hz

Prepared by JICA Study Team

441-2 PV (

44.2
4421

( Health Center

PV array (Dmmng and kltchen)

Inverter
In:12V DC

Controlle*
Power Storage (Battery)

Lamps and TV

Dispensary)

Out 240 V AC, 50Hz
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( )
5
CDF (Constituency
Development Fund) NGO
(Maternity Ward)
LPG
LPG
NGO
4.4.2-1
4421
. Load Load sub- Use Daily load
Subject W | W totalw) | (hiday) | (whiday) Remark
For main building 880 2,920|Sub-total
Waiting room 20 1] 20 2 40|20 W x 1 lamp
Examination room 20 2 40 2 80|20 W x 2 lamps
Treatment room 20 2 40 2 80|20 W x 2 lamps
Office 20 1] 20 2 40|20 W x 1 lamp
Medicine distribution and store 20 2 40 2 80|20 W x 2 lamps
Emergency operation room 20 5 100 2 200/20 W x 5 lamps
Maternity ward 60 3 180 3 540/(20 W x 3 lamps) x 2 rooms
Store room 10 1 10 1 10/10 W x 1 lamps
TV for information (with DVD/VCR) 350 1] 350 3 1,050|Health information to public
Security lights 10 8 80 10 800|Outdoor lights
For refrigerator 85 2,040|Sub-total
Small vaccine refrigerator (12V DC) 85 1] 85 24 2,040|Once cooled, low consumption
For staff quarter 260 520|Sub-total
Bed room 20 2 40 2 80|(10 W x 2 lamp) x 2 buildings
Living room 10 2 20 2 40((10 W x 1 lamp) x 2 buildings
Kitchen 10 2 20 2 40|(10 W x 1 lamp) x 2 buildings
TV/Radio 80 2 160 2 320/80 W x 2 buildings
Entrance 10 2 20 2 40/(10 W x 1 lamp) x 2 buildings
Prepared by JICA Study Team
1 44.2-2
(Staff Quarter) 1 2 PV
4422 1
Subject Daily load (Wh) Remark

For main building 2,920|4 medical room, administration, medicine store, operation, TV and security

For refrigerator 2,040|85W x 24hr. (consume around 1.9kW/24hr for cooling only)

For staff quarter 520|2 buildings (2 bed rooms, kitchen and TV/radio for each building)

Total 5,480

Prepared by JICA Study Team
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)
( DVD )
1 3
LPG LPG LPG
PV
5
WHO( )
3
|
4.3.3-2
4.4.2-3
(Staff Quarter) 2 2
4423 ( )
Subject Qty. | Capacity | Unit Remark

For main building
PV module 1 1,345 Wp |And above
Battery (12V, @20hr) with base/box 1 1,500{ Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 1,000f W |Capacity of each
Charge controller (12 V DC) 2 40| Amp |Capacity of each
For refrigerator
PV module 1 846| Wp |And above
Battery (12V, @20hr) with base/box 1 1,000{ Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) N/A N/Al W |Capacity of each
Charge controller (12 V DC) 1 60| Amp |Capacity of each
For staff quarter
PV module 2 120 Wp |And above
Battery (12V, @20hr) with base/box 2 200| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300{ W |Capacity of each
Charge controller (12 V DC) 2 10| Amp |Capacity of each
Prepared by JICA Study Team

1

LED I
70% 4.3.3-2
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4.4.2-4
4424 ( )}
Subject Qty. | Capacity | Unit Remark
For main building
PV module 1 1,087 Wp |And above
Battery (12V, @20hr) with base/box 1 1,200{ Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 800 W |Capacity of each
Charge controller (12 V DC) 2 40| Amp |Capacity of each
For refrigerator
PV module 1 846| Wp |And above
Battery (12V, @20hr) with base/box 1 1,000{ Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) N/A N/A| W |Capacity of each
Charge controller (12 V DC) 1 60| Amp |Capacity of each
For staff quarter
PV module 2 107 Wp |And above
Battery (12V, @20hr) with base/box 2 200| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 2 300 W |Capacity of each
Charge controller (12 V DC) 2 10| Amp |Capacity of each
Prepared by JICA Study Team
PV 4.4.2-1

PV array (Main building)

Connection box

Controller

3
oy

Power Storage (Battery)
Small refrigerator

PV array (Small refrigerator)

Prepared by JICA Study Team

4421 PV
4422
(
ERT PV
District
Pv
District

Controller

Distribution box

Py Loads
Connection box ) Inverter ,\: Office, OPD
—~ —~ Medicine/store
°° ° 2" Information TV
In:12V DC ° | Maternity
E Out: 240 V AC, 50Hz> Security

Power Storage (Battery)

Connection box

Controller Inverter
In: 12 V DC

Out: 240 V AC, 50Hz

ciIC

PV array (Staff quarter)

Power Storage (Battery)

Lamps, TV/Radio

Health Center)
ERT

(Health Center 11 1V)
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( )
Health Center 111 1V PV
NGO PV
ERT
I (Wards)
(Staff Quarter) 40%
4.4.2-5
4425
AC Loads (Wh/day)
HC IV HC Il HC Il
Wards Except light |Light Total Except light |Light Total Except light [Light Total
OPD 0 628 628 0 580 580 0 475 475
Maternity 0 922 922 0 732 732 0 436 436
General 0 941 941 0 660 660 0 390 390
Operation 0/ 1,700 1,700 0 900 900 N/A N/A N/A
Laboratory 0 172 172 0 80 80[N/A N/A N/A
Administration 0 882 882 0 626 626 0 240 240
Staff quarter Except light |Light Total Except light |Light Total Except light [Light Total
Senior medical officer 576 384 960 576 384 960 282 188 470
Doctor 474 316 790IN/A N/A N/A N/A N/A N/A
Clinical officer 282 188 470 282 188 470)N/A N/A N/A
Nurse 2 588 392 980 588 392 980 588 392 980
Nurse 1B 450 300 750IN/A N/A N/A N/A N/A N/A
Nurse 1A 258 172 430 258 172 430 258 172 430
Nurse 150 100 250 150 100 250 150 100 250
Other loads
Refrigerator small (12V DC) 2,040 2,040 2,040
Refrigerator medium 4,800 4,800 N/A
Information TV (with DVD/VCR) 1,050 1,050 1,050
Prepared by JICA Study Team
( DVD )
1 3
LPG LPG LPG
PV
Health Center IV 11l
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ERT

4.4.2-6

24V DC

WHO(

4.3.3-2
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( )
44.2-6 ( 1)
. PV module| Inverter C/C Battery
Subject (Wp) w) (Amp) (Ah) Remark

HC IV

Total of PV module: 8,094 Wp
Wards
OPD 290 800 10 200|12V battery*2 capacity @20hr
Maternity 425 600 15 300|12V battery*2 capacity @20hr
General 434 600 15 300|12V battery*2 capacity @20hr
Operation 783 1,000 30 500|12V battery*2 capacity @20hr
Laboratory 80 200 10 100[12V battery*2 capacity @20hr
Administration 406 600 15 300|12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 442 600 15 300|12V battery*2 capacity @20hr
Doctor 364 500 15 200|12V battery*2 capacity @20hr
Clinical officer 217 300 10 200|12V battery*2 capacity @20hr
Nurse 2 452 500 15 300|12V battery*2 capacity @20hr
Nurse 1B 346 300 10 200|12V battery*2 capacity @20hr
Nurse 1A 199 200 10 200|12V battery*2 capacity @20hr
Nurse 116 100 10 100[12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30 500|12V battery*2 capacity @20hr
Refrigerator medium 2,210 800 40 1,200{12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A[No autonomy
HC Il

Total of PV module: 6,618 Wp
Wards
OPD 268 600 10 200|112V battery*2 capacity @20hr
Maternity 338 500 10 200|112V battery*2 capacity @20hr
General 305 300 10 200|12V battery*2 capacity @20hr
Operation 415 500 15 300|12V battery*2 capacity @20hr
Laboratory 37| 300 10 100[12V battery*2 capacity @20hr
Administration 289 200 10 200|12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 442 600 15 300|12V battery*2 capacity @20hr
Clinical officer 217 300 10 200|12V battery*2 capacity @20hr
Nurse 2 452 500 15 300|12V battery*2 capacity @20hr
Nurse 1A 199 200 10 200|12V battery*2 capacity @20hr
Nurse 116 100 10 100[12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30 500|12V battery*2 capacity @20hr
Refrigerator medium 2,210, 800 40 1,200|12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A[No autonomy
HC Il

Total of PV module: 3,025 Wp
Wards
OPD 219 600 10 200|12V battery*2 capacity @20hr
Maternity 201 500 10 200|112V battery*2 capacity @20hr
General 180 300 10 100{12V battery*2 capacity @20hr
Administration 111 200 10 100[12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 217 600 10 200|12V battery*2 capacity @20hr
Nurse 2 452 500 15 300|12V battery*2 capacity @20hr
Nurse 1A 199 200 10 200|112V battery*2 capacity @20hr
Nurse 116 100 10 100[12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30 500|12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A[No autonomy

Prepared by JICA Study Team

LED

56

2009

11



JCA

( )
70% 4.3.3-2
4.4.2-7
4427 ( )]
. PV module| Inverter Ci/C Battery
Subject (Wp) w) (Amp) (Ah) Remark

HC IV

Total of PV module: 7,116 Wp
Wards
OPD 203 800 10 200|12V battery*2 capacity @20hr
Maternity 298 600 10 200|112V battery*2 capacity @20hr
General 304 600 10 200|12V battery*2 capacity @20hr
Operation 549 1,000 20 300|12V battery*2 capacity @20hr
Laboratory 56 200 10 100[12V battery*2 capacity @20hr
Administration 285 600 10 200|112V battery*2 capacity @20hr
Staff quarter
Senior medical officer 389 600 15 300|112V battery*2 capacity @20hr
Doctor 321 500 10 200|112V battery*2 capacity @20hr
Clinical officer 191 300 10 200|12V battery*2 capacity @20hr
Nurse 2 398 500 15 300|12V battery*2 capacity @20hr
Nurse 1B 305 300 10 200|12V battery*2 capacity @20hr
Nurse 1A 175 200 10 100[12V battery*2 capacity @20hr
Nurse 102 100 10 100[12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30 500|12V battery*2 capacity @20hr
Refrigerator medium 2,210 800 40 1,200{12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A[No autonomy
HC Il

Total of PV module: 5,951 Wp
Wards
OPD 188 600 10 200|12V battery*2 capacity @20hr
Maternity 236 500 10 200|112V battery*2 capacity @20hr
General 213 300 10 200|12V battery*2 capacity @20hr
Operation 290 500 10 200|12V battery*2 capacity @20hr
Laboratory 27 300 10 100[12V battery*2 capacity @20hr
Administration 202 200 10 200|12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 389 600 15 300|12V battery*2 capacity @20hr
Clinical officer 191 300 10 200|12V battery*2 capacity @20hr
Nurse 2 398 500 15 300|12V battery*2 capacity @20hr
Nurse 1A 175 200 10 100[12V battery*2 capacity @20hr
Nurse 102 100 10 100{12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30 500|12V battery*2 capacity @20hr
Refrigerator medium 2,210, 800 40 1,200{12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A{No autonomy
HC Il

Total of PV module: 2,694 Wp
Wards
OPD 153 600 10 100[12V battery*2 capacity @20hr
Maternity 141 500 10 100|12V battery*2 capacity @20hr
General 126 300 10 100[12V battery*2 capacity @20hr
Administration 78 200 10 100[12V battery*2 capacity @20hr
Staff quarter
Senior medical officer 191 600 10 200|12V battery*2 capacity @20hr
Nurse 2 398 500 15 300|12V battery*2 capacity @20hr
Nurse 1A 175 200 10 100|12V battery*2 capacity @20hr
Nurse 102 100 10 100[12V battery*2 capacity @20hr
Other loads
Refrigerator small (12V DC) 846 N/A 30 500|12V battery*2 capacity @20hr
Information TV (with DVD/VCR) 484 200 15 N/A[No autonomy
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PV array (Main building)

Connection box

Controller

Do
|

Power Storage (Battery)
Small refrigerator

PV array (Small refrigerator)

Prepared by JICA Study Team

4422 PV

443

Controller
System for
OPD, Maternity
Connection box ) Inverter General

—~ —~ Operating theatre
0 O 0 0—
- Administration

In: 24V DC Information TV
E Out: 240 V AC, 50Hz

Power Storage (Battery)

Connection box

Controller Inverter
In: 24 V DC

Out: 240 V AC, 50Hz

9
o
)

Power Storage (Battery)

PV array (Staff quarter)

Lamps, TV/Radio

SHS
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)
300 100% (300 )
75 (225 ) 8
(25 ) AC DC
70% 443-1
4431
. Qty. Voltage Capacity | Daily load
Subject (day) W) (Ah) (Whiday) Remark
For mobile phone and lantern 1,051|Sub-total
300 nos. (100% of 300HH), charging
) o
Mobile phone (700 mAh @70% discharge, 4 100 4 0.49 280/8VeY 3 dayg (100 nos./dgy), AC
V) adapter efficiency (70%) is
considered.
225 nos. (75% of 300HH), charging
Rechargable lantern (4 Ah @50% discharge, 45 6 200 7 every 5 days (45 nos./day),
6V) ’ converting efficiency from AC to DC
(70%) is considered.
For car battery as storage 1,260|Sub-total
. 25 nos. (8% of 300HH), charging
0,
Car battery (70 Ah @30% discharge, 12 V) 5 12 21.00 1,260 every 5 days (5 nos./day)
Prepared by JICA Study Team
PV 3
PV
1
1
(Car Battery)
DC
59 2009 11




JCA

( )
DC AC
AC
PV
4.3.3-2
4.4.3-2
4432 ( )
Subject Qty. | Capacity | Unit Remark
PV module 1 1,009 Wp |And above
Battery (12V, @20hr) with base/box 1 200| Ah |Capacity @20hr
Inverter (In 12V DC, Out 240V,50Hz) 1 300 W |Capacity of each
Charge controller (12 V DC) 1 30| Amp |Capacity of each
Charge controller (12 V DC) with Ah Meter 5 10| Amp |Capacity of each
Prepared by JICA Study Team
PV 4.4.3-1
Connection box
Distribution box with limit breaker
?) ?) ?) ?) ?) ?) ?)
Charge controller
/
Batteriesl l l l l l l l Inverters for mobile and rechargeable lamps
Charging points for indivisual battries In:12V DC
Prepared by JICA Study Team Power Storage (Battery) Out: 240 V AC, 50Hz
4431 PV ( )

444
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P\/
( )
1
100m 1
120 m
P\/
4
B HxQ
(Wp) = Phx Fmx Ft xO
H (m)
Q1 (m*/day)
Ph:
Fm: (
Ft:
O:
100m 1
100x10
(Wp) = 5x0.9x0.8x 0.3
41 100

=92

1 (20 ) Ksh2

10m

10 m3 41

6(Wp)
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(Wp)
Pv
1
15 kW
23 kW
1 kKW/n?
20% 30%
700 800 W/n
1
PV 1995 NEDO
1 40 KWp
:15kW 200V 50Hz( )
1904 m
11 KW/15KW 200V  50/60Hz (
:133.02 m
1 : 120 270 m’/day
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4.4.4-1

Source: NEDO (Japan) - NAST (Nepal)
4.4.41

(40kWp)

PV
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51

2013

LED

250
2009 6 JCA
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JCA
JCA
JCA
5.2
Secondary School
( Health Center Health Center || )
Primary School
Secondary School

O
O
O O O
© Secondary School O  Primary School

Prepared by JICA Study Team

5.2-1
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5.3

Secondary School
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6
6.1
200 300 a2
1
3 2 2 3
UNIDO 6V -4Ah
6V -4Ah 5
8
( )
Pv
8
6.1-1
300/ 3 / 100 /
225/ 5 / 45
25/ 5 / 5 /
Prepared by JICA Study Team
6.2
«( )
1 US$ 0.25
42132 1 100 4 400
7 200 300
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US$0.5
US$0.5~2.0
100
Uss1
(W)

6.2-1
300/ 10/ US$0.25 US$ 750
225/ 6/ US$0.50 US$ 675
25/ 6/ US$ 1.00 UsS$ 150
Us$ 1,575

Prepared by JICA Study Team
( US$ 50 ) Committee
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7.1

(Hands-on

(Manage)
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( )
)
7.2
(Facility Management
Committeg)
Committee
1@
Prepared by JICA Study Team
7.2-1
( )
( ) 1
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7.3

Committee )

- Committee)
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7.4
(Management)
JCA
JCA
JCA
1998 UNDP 11 PSDC (Private Sector
Devel opment Center) PSDC
NGO CBO MFI (Microfinance Institutions)
PSDC
(Information and Communication Technology: ICT)
JCA PSDC
PSDC
7.5
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1) 1 -
PV
2) 2 -
LED
/IFC Lighting
Africa
PV
PV (Confidence) PV
PV PV
PV
3) 3 - PV
PV
PV (SHS: Solar Home System )
PV
PV
Battery Charging Stand-alone
Station Car Battery Solar Charger
Mobile Phone + Appliances Mobile Phone
Lantern Lantern
Car Battery
Solar Home System
Prepared by JICA Study Team
7.5-1 PV
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7.6

SHS

ODA

20 40W
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1)

UNIDO

JCA

2)

(Senditization)

ODA

LED

JCA

76

2009

11



JCA

PV
LED
3)
JCA
JCA
SHS
JCA

NGO

LED

JCA

JCA

NGO

NGO

JCA

NGO
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4)

UNIDO

JCA

JCA

JCA
JCA
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1
11
( 10 )
4 18 ( ): UNIDO Energy Kiosk ()
4 21 ( ): UNIDO Energy Kiosk (1)}
4 22 ) 4 25 ( ): m
4 30 ( ) 5 2 ( ): (D)}
5 5 ( ): Grundfos
( ) 1
1
(
12
1.2.1 UNIDO Energy Kiosk ()
1.2.1.1 Kibae Energy Kiosk
2009 4 18 ( ) Kirinyaga District ~ Kerugoyatown 4km
150 km 0 28 37 17 40 1581 m
Kibae 1,000 300 Community Power Center
Ksh 100 “Kibae Sdf Help Group’
( 132) 2008 1
( LED )
"Socia Hall”
Ksh 5/ LED Ksh 10/ (
LED ) UNIDO 100
LED
8 30 1

2009 11



JCA

( 3km )
LED
3 Ksh 1/
Ksh 0.5/ Safaricom  USB

1.2.1.2 Kamahuha Energy Kiosk

Kibae Energy Kiosk 2000 4 18 ( ) 0 50 5
37 11 16 1,353 m
30 / 10 /
( )
UNIDO Ksh 3,000,000 Community Ksh 750,000 Ksh 3,750,000
UNIDO  Ksh 300,000
( 10 kW)
8 km
1.2.2 UNIDO Energy Kiosk (1))

1.2.2.1 Oloosho Oiborr Village (Potential Site for Energy Kiosk)

2000 4 21 ( ) Ngong town 13 km 1 24
45 36 36 9 1,767 m

Primary School Dispensary Community Center

1 (20 ) Ksh 2
1 Ksh 500 2,000
1 100 /
Ksh 80/
3 15 13 km
Ngong Town Ksh 20/ 2 3
( ) Ksh 140
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Oloosho Oiborr Dispensary

Dispensary

PV
1
3 (Clinical Officer

Oloosho Oiborr Primary School

Ngong Hill
38 15 2,357 m)
2

11 1

1.2.2.2 Mbuuni Energy Kiosk

Oloosho Oiborr Village (Potential Site for Energy Kiosk)

Machakos

21 32 1,385m

UNIDO

Ksh 120/

1kg 0.6

UNIDO

123 0]
1.2.3.1 Moigutuo Village

2000 4 23 ( )
300 km

2 3
12
1 15kWp

LPG

Ksh2,800 84

Security) 600 1,200 /
6 8
Nursery Sandard1l 8 9
Health Class
8 5
( 10km)
KenGen ( 1 23 27 36
1993 200kW/
850kW/ 6
2000 4 21 ( )
10 km 1 29 26 37
« )
Kenyan Bureau of Sandard
1
Baringo District  Kabarnet 40 km

0 46 36 3B 48 IR 1,745 m
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12,000 12 Primary School 72
Secondary School Community 2 2
Dispensary  Didtrict 2 2
1
P\/
100 PV
P\/
60%
2km
5 6km
KPLC
1.2.3.2 Chemolingot Village
2009 4 24 ( ) Baringo District  Marigat B4 65
km Loruk 35km 300 km
0 59 6 35 58 20 895 m
B4
1.2.3.3 Tangulbei Village
2009 4 24 ( ) Baringo District  Lurok 30 km
300 km 0 48 1 36 17 3 1,200 m
20,000 Tangulbel
Divison Health Center 40 km
Health Center  Secondary School 2 3km
( )
P\/
2
1 2
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1.2.3.4 Salabani Secondary School

2009 4 25 ( ) Baringo District  Marigat 15km
250 km 0 32 40 2 3 989 m
2008 PV 70Wp
16 NGO
( ) (21 ) ( ) Security Light
2 1
1 16 70Wp 14 2
2
120
1.2.4 (1)
1.2.4.1 Olgulului Village
2000 4 30 ( ) 1 Kajiado Digtrict
Namanga 30 km 200 km 2 3% b5l
36 59 25 1,191 m
Trading Center
80% SMS
Ksh 40/
Safaricom Vodacom
“Kalibu! Vodacom welcomes you to
Tanzania, the land of Mt.Kilimanjaro!” ( Vodacom

) Vodacom SMS Safaricom Vodacom

4

Health Center 2 PV
P\/
P\/

1

P\/

Maternity Service
30 km 15 20 / 10
5 ./ Health Center
4
84 2009 11



JCA

5km
( (
)
Primary School 360 1
PV NGO(African Medical Research Foundation)
Sandard6 8 Prep.Class 19:30 21:30
Health Center  Primary School 3km ( 2 36
24 36 59 52 1,164 m)
1 Ksh 10 1 Ksh
5 ( )
(Ksh 30) (Ksh 20) (Ksh 30)
PV DVD
( )
1242 A.L.C. Samaria Mission
2009 5 1 ( ) Kajiado Digtrict  Namanga 30km
200 km 2 31 3 36 57 22 1,234 m
Primary School  Dispensary
110 ( 44ha
Primary School Sandard 1 8 250
Secondary School Secondary School
Dispensary District Hospital
10 kw (2004 ) (200 )4
/ 4 /
12 /
1.2.4.3 Lengism Village
2009 5 1 ( ) Amboseli National Park  Namanga Gate 20km
2 23 51 37 12 53 1,176 m
1km Lengism
Primary School 20 30 1
160 560 575
(22 ) PV
Ksh 20/ 1 12 Ksh
30/
3 3

85
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Lengism Primary School
Ksh 30
Community

5km
1,198m )

NGO

1.2.4.4 A Primary School

2000 5 1 ( )
22 52 37 5 4
72 km
1
1.2.45 Mailwa Village
2000 5 1 ( )
19 44 36 57 46
2
Dispensary
1.2.4.6 llpartimaro Village
2000 5 2 ( )
36 4 6 1,497 m
Primary School Sandard1l 8
P\/
v PV
70%
1.2.4.7 Meto Village
2000 5 2 ( )
6,700

560 Sandard1 8
Missionary  Dispensary

Ksh 100
( 2 24 1 37 9 57
( 31)
(Ksh 350,000) 24
1 Ksh 10/
Lengism Village 15km
1,217 m
Ksh 10 ( ) 20( )
Lengism Village 40 km
1,319 m
6
Namanga 60 km 2 16 3
8 4
Sandard6 8 Prep. Class  19:00 21:00
llpartimaro 30km Meto Location

300m
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Dispensary 2 24 39 36 32 58 1,694 m NGO
(AMREF) PV
LPG Digtrict
30 /
PV Dispensary
1 24 365 NGO
Pv
Ksh 40/
Dispensary  Primary School Telecom Wirdess 2
Kajiado Namanga( 80 km)
300mL  Ksh40 Ksh 133/
2
Secondary School Secondary School 100 km
Polytechnic School Craftman Secretary Agriculture Mechanic
Primary School
2
Primary School 2 24 38 36 3 18 1,668 m
600 13 2
Sandardl 4 2 Sandard5 8 1 12 PV
ow 3
P\/
1.2.5  Grundfos
1.2.5.1 Musingini Village (Pilot Site for Grundfos Water Pumping System)
2000 5 5 ( ) 1 1 40 37 3B 42 1,170
m
2005
Grundfos 2009 3
Grundfos
Grundfos
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( )

Grundfos (M-PESA® “
( Ksh 3,000)
1 (20 ) Ksh 1
Ksh2
1 100
4 (800 )
Ksh 3 ( )
Grundfos
1 300 (6,000 )
Ksh600 Grundfos
Ksh 600/
Grundfos
1.2.5.2 Musingini Primary School
2000 5 5 ( ) 1 1 32 37 3B 55 1,175
m
322 Nursary Standard 8 9 1
Night Prep. Class
1.2.5.3 Musingini Secondary School
2000 5 5 ( ) 1 1 28 37 35 51 1,180
m
2007
Science Room  Laboratory
“ M-PESA( ) Safaricom
Safaricom  SIM
Safaricom ( SIM
SIM ) PESA
# Grandfos ( )
Grandfos
Safaricom
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2
2.1
( 10 )
20 ( ) 5 23 ( ): m
27 ( ): (D)}

5 28 ( ) 5 30 ( ): CREEC® PV

) (1)

6 3 ( ): CREEC PV (1)

6 7 ( ): NIDA%

1
( )
2.2
221 )]
2.2.1.1 Solar Equipments Supplier (Solar Power Agency (U) Ltd.)
2009 5 20 ( ) Mbale Republic Street
P\/
P\/
(
Ush 150,000/ ) 5 Ush 50,000
50% 3
P\/

“ Centrefor Research in Energy and Energy Conservation, under Faculty of Technology, Makerere University,
% Nkoola Institutional Development Associates Ltd.
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2.2.1.2 Namawanga Health Centre 11

2009 5 21 ( ) Mbale District  Bukinde Sub-county 0
52 29 34 11 4 1,240 m
1 1 1 10
2006 PV “Solar for
Africa’
8 2
1 4 ( 3
)
2006
LPG
3km
Ush 500/ 4

2.2.1.3 Lwangoli Health Centre 111

2009 5 21 ( ) Mbale District  Busoba Sub-county 0
57 54 34 08 45 1,142 m
1
2006
District
2006 PV 1 2
10 5
6 7
(Security Light) azv
% )
LPG 1 1
District
11 km Ush
500/
4
Ush 30,000
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2.2.1.4 Sira Health Centre 111

2009 5 21 ( ) Mbale Digtrict  Bungokho Sub-county 0
59 49 34 08 3R 1,152 m
13
80 100 / 35 50 /
10 20 / 6
600
2006 PV 2 2 9 ( 4
)
Ush 1,700/ 13km
Ush 2,000
Ksh 500/
LPG UNICEF
1 Ush 9,000/

2.2.1.5 St Clare Girl’s High School

2009 5 21 ( ) Budaka District  Budaka-township 1
0 46 33 56 50 1,128 m

Boarding School ( ) (0] (Senior 1-4) A (Senior 5-6)

Girl’s School 250 Ush 260,000/ (3 )

2 PV
(2><100AH 600 W )
9 1 12vDC
DVD 10W 2
60 PV

2.2.1.6 St. Clare Girl’s Day and Boarding Primary School

2000 5 21 ( ) 1 0 24
33 57 17 1,135m

Primaryl 7 7 Girl’s School 1,020
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1 3 1 50 60 Primary 1
4 Ush 250,000/ (3 ) Primary5 7 Ush270,000( )
Ush
200,000/
2009 3 Pv 2><100AH
8 Night Prep. Class 7 12 Morning Prep. Class
5 6 PV
P\/
25
2.2.1.7  St. Anthony Boys Primary School
2000 5 21 ( ) 1 33
33 57 15 1,135m
130Wp 200 AH 12
2009 3
2.2.1.8 St. Paul Secondary School
2000 5 22 ( ) PallisaDigrict ~ Kabelekeke Village 1
1 7 33 5 33 1,138 m
Seniorl 3 3 Secondary School (Senior 4
) 197 ( 70 )
Ush 120,000/ Ush 30,000/
12 6
33kv
85 Wp 3><100 AH PV
2009 3
3VI6V/9V/12V/USB(5V) DC 6V DC
9
Community
10 /
7 6 1
P\/
Ush 2,500/ 1km
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2.2.1.9 Jonathan Memorial College

2009 5 22 ( ) Pallisa District Butebo Sub-county Kasiebai Village
1 13 55 33 55 2 1,071 m
Seniorl 3 Senior5 4 Secondary School
(Senior 4, 6 ) 219
92 127 Ush 242,000/ Ush 112,000/
4><100AH 3 PV PV
7 PV 3,000 PV
9
(
)
6

60%
(Hon. Steven Mallinga)

3km
2.2.1.10
2009 5 22 ( ) 1 14 6 3 55 9 1,078
m
85 Wp PV 20  8(127)=<200 AH 3
PV 1998
PV 15

/
2.2.1.11 Butebo Health Centre IV

2009 5 22 ( ) PallisaDigtrict  Butebo Sub-county 1
11 56 33 5 10 1,124 m
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2002 2009 1 PV
BWp PV 9 8Wp PV 6
(20
7 7 )
180 / 120
/
35kg LPG UNEPI
1 2
26
Ush2,100 2,200/
Ush 190,000/

2.2.1.12 Kagumu Health Centre 111

2009 5 22 ( ) Pallisa Digtrict  Kagumu Sub-county
1 6 11 33 51 49 1,100 m
CBO (Community Based Organization) KADO (Kagumu Development
Organization) KADO 4 Sub-county 612
KADO
District KADO 6 1
50 60
8 km PV 3 2 2
( 1 ) PV 7
6 12 ( +17 CRT
)
1
2 ( ) 8 km Health
Center IV PV KADO
P\/
MTN-Uganda
(Hedlth Center 50 m) 80%
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300 m Ush 6

PV

2.2.1.13 Phone Charging Service Shop, Bulange

2009 5 22 ( ) Namutumba District  Bulange Sub-county
10 km 0 44 10 33 4
58 1,087 m
2007 7 10 1 30
Ush 500/ Airtime (
) 3,000
65 Wp PV 2
( 2 )
(Bunambutye Village)
P\/
Ush3
2.2.1.14 A SHS User House
2000 5 23 ( ) 1 7 46 4 9 4 1,141
m 3km
PV 2008 5 Ush1.9 85Wp
1 6
1
PV 50% 3
( 15 2.5%/ )
CM PV Nakaloke Trading Centre
PV PV
() ( ( ) )
P\/
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0.8 km

2.2.2 )

2.2.2.1 Battery Charging Service Shop, Kiyindi

2000 5 27 ( ) 90 km 0 16 42
33 8 52 1,145 m Mukono District Buvum Island
1
Ush 1,000 (10 Ah ) Ush2500(50Ah 75Ah
) Ush 3,000 (100Ah 120Ah ) Ush 4,000 (200 Ah
) 12
1 10 20 Buvumaldand
1 Ush 120,000 160,000 UMEME( )
Ush25

)

2.2.2.2 Phone Charging Service Shop, Kyanama Landing Site

2000 5 27 ( ) Kiyindi 1 20 0O 14 8
33 14 33 1,129 m Mukono District Busamizi Sub-county
200
80 Wp PV 100 Ah
Ush 1,230,000 2007
2
5 10 / Ush 500/

( )
Kiyindi  Ush 2,000/
Ush 2,300/

1 2 100 300 mL 7

30%
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2.2.2.3 Kitamilo Health Centre IV

2009 5 27 ( ) Kiyindi 1 50 0O 11 48
33 16 22 1,150 m Mukono District Nailambi Sub-county
PV District 2007 2 )
1 PV

Health Center 111/11 6 8 Health Center 1V

1 30 100 Hedlth Center |V
( 20 )
Ush 6,000

Ush 2,600/ ( 15

)

2.2.2.4 Nailambi Sub-county Headquarters

2009 5 27 ( ) Kitamilo 15 0 10
13 33 17 31 1,193 m
PV
Ush 500/

Sub-county  Chief PV
223 CREECPV (1) (1)

2.2.3.1 Busabala Village

2009 5 28 ( ) Wakiso Digtrict  Makindye Sabagabo Sub-county
1 0
12 31 32 37 1 1,139 m CREEC PV
1
Chairman 2006 PV PV 2
100 Ah 5 Ush 687,000
Department of Fishery (
) 1
Ush 100,000
P\/
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2008 5
5 10 / Ush 200 300/
400 150
PV Security Light
7 km Chairman

Ush 2,300/
( )
2.2.3.2 Bukakata Sub-county Office
2009 5 28 ( ) Masaka District
Masaka Bukakata JICA
0O 17 10 32 0 42 1,140 m
Sub-county 13,000 Kabasese 7,000

2007 4 PV
(UB0S: Uganda Burea of Statistics)

UsB Masaka
30 km Luvule Ush 500/
Ush 3,000 Masaka Luvule  Ush 5,000/
80%
« )
3km 1km 2
(Health Center Il ) Hedlth Center IV Kiyumba
35km Bukakata Health Center |11 PV
()
PV 2
Ush 2,500/ 200mL 3

2.2.3.3 Phone Charging Shop, Kabasese Village

2000 5 28 ( )
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Ush 500/
1 16
She claims the battery disturbs her because the wires gets off

2.2.3.4 Byakabanda Health Centre |11
2000 5 29 ( )

PV
Rakai Ush 500 Ush
1,000
LPG

2.2.3.5 Kibaale Secondary School

2009 5 29 ( ) Rakai District  Kyalurangira Sub-county
0 46 57 31 20 37 1,227 m
Senior 1 Senior 4 403 2
6 Day Schoal 8km 26
( 16 )
PV 2006 9 3><200Ah 80 Wp
6 GTZ
14 45
12 14
(21 )
Ush 500/
P\/
Ush 2,100/
( ) PV

2.2.3.6 Kibaale Health Centre 11

2009 5 29 ( ) Rakai District  Kyalurangira Sub-county
0 46 42 31 20 40 1,217m

50 60 / 25
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30 /
P\/
05 LPG
5 Rakal
Ush 500/
2.2.3.7 Buyamba Secondary School
2009 5 29 ( ) Rakai Digtrict  Dwanilo Sub-county 0
39 24 31 23 30 1,286 m
“Day School” SIL A4 4 (©
) 360 3 2 1 5 22
( 16 )
10 PV 30 Wp 2
200 Ah 6
6 5 1 Security Light
2 km
Ush 500/ 2008 10
PV 1
2 3 Ush 2,000/
10
( 0 39 08 31 23 1 1,243 m)
2.2.3.8 Phone Charging Service Shops, Buyamba
2000 5 29 ( ) ( 0 39 19
31 23 15 ) 2
2 1 PV 100 Ah 2
1 Ush 25
( 2 ) 1 40
1 2007 PV
“Secretarial Service” (FAX
)
100 2009 11
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Ush 1,000/
2.2.3.9 Solar Equipments Supplier (Naco Solar Ltd.)

2000 5 30 ( ) Masska ( 0 20 29
31 4 16 )

50Wp PV 40 Ah 6 SHS(Solar
Home System Ush1.3 ( )
Ultra Solar

Secondary School 2006 Holland  Shell Foundation
P\/

2.2.3.10 Kawanda Secondary School (China-Uganda Frendship School)

2009 5 30 ( ) Sembabule District  Lugusulu Sub-county ~ Kawanda
Village Sembable 10km ( 0 2
22 31 29 38 1,231 m) Sembable
4 2 (3 /) 1
1
( )
20W 12 / 8 km

2.2.3.11 Ntuusi Health Centre IV

2009 5 30 ( ) Sembabule District  Lwemiyaga Sub-county ~ Bogelo
Village 15 km 0 3 6
31 12 55 1,303 m
(Sub-county ) 36,842 1 50 60
HIV ( )
63 km Masaka Didrict Hospital
1 1 2 1 2 12
4
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2 PV 1 1
2000 1 PV (

W

) 1

2000 1
1 2
Ush 2,600/
W
( Ush500)

2.2.3.11 Smarthill Primary School, Ntuusi

2009 5 30 ( ) Sembabule District  Lwemiyaga Sub-county
0 2 4 31 12 R 1,270 m
Primary 1 7 540 16 Private Ntuusi
Digtrict
85%
2005 5 5
PV 2
Ush 500/ PV

2.2.3.12 Phone Charging Service Shops, Ntuusi

2009 5 30 ( ) 0 2 851 31 12 29 1,274
m

Sembable

Ush 5000 1 20 Airtime
(Ush 200/ ) 7 10
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2.2.3.13 SHS User House (Mr. Peter Kabatsi)

2000 5 30 ( )
( 0 2 22 31 14
38 )
PV 2 1 12 1
4><100Ah PV 4
300 VA
DVD
224 CREEC PV (1
2.2.4.1 Namulonge Village
2000 6 3 ( ) 25 km 0 31 1
32 36 58 1152 m CREEC PV
1
2006 20 Ush 20,000 Registration Fee Ush
100,000 ( 12 Ah) Ush 70,000 ( 7 Ah)
Registration Fee 6
Affordable
PV 2
2008 ( )
( )
10Wp PV
CREEC
1 / 05 /

2.25 NIDA (Nkoola Institutional Development Associates Ltd.)
2.2.5.1 Saazy Village

2000 6 7 ( )
60 km 0 5 54 2 25

59 1,167 m 170
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3 100 300
3 2 2008 1 2009
2008 170 100
CCFLY Ush 20,000
Ush 1,000/
10% NIDA
10 5
(
)
LED
( )
D
USB
( )
12 120Wp 2
8 1 30
( 42
)
Ush 200,000
4,000 ( )
1n 1,808
(5 km )

47

104
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1.1

Source: MoE

i.1-1

(2000

)
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Source: MoE

1.1-2

(2001

)
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Source: MoE

11.1-3

(2002

)
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(
1.2
1.2-1 (1983-2004 )
Month / Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec Annual Ave_rage
Lon & Laf] Average | Elevation (m)

Lat 4to5/Lon34to 35 6.07 6.34 5.94 544 553 537 533 5.63 6.22 5.66 542 572 571 575
Lat 4to5/Lon35t0 36 6.16 6.51 6.17 5.64 571 5.65 5.66 6.02 6.47 5.80 5.55 5.89 593 654
Lat 4to5/Lon 361037 616| 649| 629| 579| 574| 565| 570| 609| 635| 580| 566| 593 5.96 604
Lat 4to5/Lon37to 38 6.27 6.58 6.35 572 5.68 5.46 5.45 5.89 6.19 558 5.55 5.96 5.88 1,104
Lat 4to5/Lon40to 41 652| 695| 641| 537| 509| 422| 416| 473| 551| 495| 522| 595 541 887
Lat 3to4/Lon 341035 612| 644| 613| 554| 553| 531| 524| 565| 630| 579| 549 | 582 5.77 1,096
Lat 3to4/Lon35t036 6.18| 658| 639| 580| 579| 566| 571| 617| 662| 6.06| 568 587 6.03 586
Lat 3to4/Lon 361037 637| 672| 660| 606| 599| 584| 597| 6338| 676| 619| 587| 611 6.23 526
Lat 3to4/Lon 371038 649| 690| 674| 601| 605| 588| 609| 646| 697| 624| 586| 615 6.31 645
Lat 3to4/Lon 38to 39 639| 685| 649| 560| 547 | 524| 537| 578| 626| 565| 541| 590 5.86 835
Lat 3to4/Lon391to 40 640| 681| 634| 523| 491 | 432| 432| 482| 548| 497| 508| 579 5.36 902
Lat 3to4/Lon40to 41 652| 698| 641 | 519| 495| 426| 423| 476| 558| 484| 487| 577 5.35 636
Lat 3to4/Lon41to42 654| 698| 657 | 546| 525| 468| 465| 515| 582| 509| 505| 588 5.58 419
Lat 2to3/Lon 34 to 35 623| 656| 630| 580| 565| 547| 544| 586| 644| 6.02| 572| 601 5.95 1,242
Lat 2to3/Lon 35t0 36 623| 667| 644| 594| 584| 557| 555| 600| 659| 617| 571| 593 6.04 803
Lat 2to3/Lon 36037 618| 654| 649| 610| 596 | 570| 580| 621| 671| 626| 566| 578 6.11 674
Lat 2to3/Lon 37038 613| 662| 649| 596| 584 | 555| 586| 620| 679| 614| 554| 567 6.06 562
Lat 2to 3/Lon 38to 39 623| 673| 639| 566| 589 | 564| 580| 618| 668| 599| 527| 558 5.99 511
Lat 2to 3/Lon 39to 40 630| 673| 612| 528| 530| 498| 498| 535| 595| 529| 484| 543 5.53 434
Lat 2to3/Lon40to 41 641| 680| 623| 530| 512 | 459| 455| 497| 567| 501| 478| 556 541 411
Lat 1to2/Lon34to35 615| 651| 631| 593| 569 | 553| 543| 579| 634| 6.02| 569| 593 5.93 1,515
Lat 1to2/Lon35t0 36 620| 667| 644| 594| 576| 538| 521 | 555| 634| 597| 554| 588 5.90 1,436
Lat 1to2/Lon 361037 649| 698| 668| 620| 620 594| 589| 626| 690| 629| 565| 6.05 6.28 1,179
Lat 1to2/Lon 371038 630| 685| 658| 602| 599 | 568| 572| 611| 683| 621| 547| 574 6.12 912
Lat 1to2/Lon38to 39 6.07| 667| 639| 589| 600| 578| 589| 627| 684| 628| 539| 546 6.07 361
Lat 1to2/Lon39to 40 6.02| 644| 611| 568| 587 | 558| 563| 597| 639| 583| 512| 530 5.82 261
Lat 1to2/Lon40to 41 611| 651| 617 | 562| 546 | 501| 503| 538| 587| 548| 508| 543 5.59 194
Lat Oto1/Lon34to035 624| 658| 639| 586| 560| 539| 525| 560| 614| 597| 570| 6.02 5.89 1,465
Lat Oto1/Lon35t036 624| 671| 659| 594| 568| 533| 509| 533| 619| 597| 562| 605 5.89 1,848
Lat Oto1/Lon361to037 648| 700| 673| 616| 611 | 582| 566| 600 678| 622| 558| 599 6.20 1,694
LatOto1/Lon37to038 647| 705| 671| 618| 6.07| 575| 572| 608| 686| 624| 545| 586 6.19 1,327
Lat Oto1/Lon38to 39 6.07| 669| 645| 600| 612| 572| 586| 625| 686| 636| 539| 548 6.10 504
Lat Oto1/Lon39to 40 578| 622| 615| 590| 590| 560| 570| 604| 650| 617| 539| 534 5.88 225
North Avg. 626 | 669| 639| 576| 569 | 538| 539 | 579| 637| 584| 543 | 579 5.89 819
Lat Oto-1/Lon 34 to 35 642| 678| 664| 620| 603| 586| 581| 626| 653| 621| 599| 628 6.24 1,346
Lat Oto-1/Lon 35to 36 619| 668| 646| 574| 550| 536| 524| 558| 608| 579| 542| 590 5.82 2,151
Lat Oto-1/Lon 36 to 37 621| 672| 643| 566| 561 | 532| 516| 548| 619| 570| 514| 574 5.77 2,287
Lat Oto-1/Lon 37 to 38 6.06| 669| 625| 552| 524| 476| 466| 491| 581| 550| 488| 546 5.47 1,502
Lat Oto-1/Lon 38 to 39 590| 658| 627 | 587| 556| 491| 490| 524| 622| 613| 531| 543 5.68 558
Lat 0to-1/ Lon 39 to 40 553| 605| 602| 576| 548 | 509| 524| 557| 615| 6.07| 536| 525 5.62 221
Lat 0to-1/Lon 40 to 41 569| 613| 603| 574| 531 | 492| 503| 533| 577| 579| 548| 538 5.54 130
Lat-1t0-2/Lon34t035 612| 651| 642| 598| 583| 576| 574| 606| 637| 626| 580| 595 6.06 1,449
Lat-1to-2/Lon 35t036 610| 658| 649| 595| 569| 553| 548| 581| 630| 608| 560| 582 5.94 1,886
Lat-1to-2/Lon 36to 37 642| 686| 666| 583| 536| 511| 523| 555| 637| 613| 559| 6.06 5.92 1,490
Lat-1to-2/Lon 371038 641 | 694| 641| 558| 495| 437| 426| 455| 572| 577| 523| 581 5.49 1,332
Lat -1to-2/ Lon 38to 39 583| 646| 614| 568| 518 | 458| 461| 494| 587| 596| 531| 549 5.49 630
Lat -1to-2/ Lon 39 to 40 544| 594| 598| 569| 516 | 476| 484| 513| 577| 593| 544| 532 5.44 180
Lat-1to-2/Lon40to 41 554| 594| 592| 561| 503| 468| 480| 515| 562| 571| 551| 539 5.40 68
Lat -1to-2/Lon 41to 42 569| 613| 602| 541 | 484 | 458| 487| 528| 565| 564| 535| 536 5.39 17
Lat -2to-3/Lon 36to 37 642| 684| 651| 582| 538| 527| 547| 579| 643| 628| 569| 597 5.98 1,285
Lat -2t0-3/Lon 37t0 38 629| 677| 632| 555| 491 | 450| 454| 486| 583| 599| 550| 577 5.56 1,256
Lat -2t0-3/ Lon 38 to 39 598| 652| 617| 566| 501| 455| 459| 494| 586| 605| 548| 562 5.53 554
Lat -2to-3/ Lon 39 to 40 555| 6.02| 600| 567| 499| 468| 475| 501| 568| 590| 556| 544 5.43 173
Lat -2t0-3/Lon 40to 41 555| 596| 595| 547 | 479| 457| 472| 516| 570| 580| 554| 541 5.38 24
Lat-3to-4/Lon 371038 620| 655| 602| 524| 455| 426| 444| 488| 579| 598| 558| 574 5.43 1,198
Lat -3to-4/Lon 38to 39 618| 657| 604| 532| 459| 432| 437| 470| 558| 585| 557| 579 5.39 695
Lat -3to-4/ Lon 39 to 40 571| 620| 595| 543| 475| 455| 461| 487| 551| 576| 555| 554 5.36 188
Lat -3to-4/Lon 40to 41 624| 657| 651| 560| 480 | 475| 491| 563| 630| 640| 6.27| 6.15 5.83 1
Lat -4to-5/Lon 38 to 39 608| 643| 592| 515| 432| 416| 428| 463| 546| 575| 565| 573 5.29 632
Lat -4to-5/ Lon 39 to 40 580| 6.07| 570| 515| 458| 449| 458| 486| 546| 556| 555| 563 5.28 54
South Avg 598 | 644| 620| 563| 513 | 483| 489| 524| 593| 592| 551| 567 5.61 820
Country Avg. 612| 656| 630 570| 541 )| 511| 514 | 551 | 6.15| 588| 547 | 573 5.75 819

Lat: Latitude

Lon: Longitude

*-': South hemisphere
Source: NASA (http://eosweb.larc.nasa.gov/)
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(
11.2-2 (1983-2004 )
Month / Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec Annual
Lon & Laf Average

Lat4to5/Lon 341035 534 | 514| 523| 484| 509| 435| 474| 524| 535| 526| 439| 486 4.99
Lat4to5/Lon 351036 536| 553| 543| 508| 520| 463| 509| 554| 563| 539| 450| 4.89 519
Lat4to5/Lon 36to 37 554 | 552| 554| 515| 528| 486| 507| 554| 572| 534| 487| 510 529
Lat4to5/Lon 371038 545| 540| 552| 515| 506| 475| 491| 542| 557| 519| 466| 4.89 516
Lat4to5/Lon40to41 522| 584| 564| 499| 448| 338| 333| 4.02| 512| 436| 470| 5.00 4.67
Lat3to4/Lon 341035 545| 535| 527| 499| 509| 435| 456| 520| 548| 538| 467| 512 5.08
Lat3to4/Lon 35t036 544 | 572| 569| 499| 515| 453| 485| 580| 583| 570| 466| 4.99 528
Lat3to4/Lon 36to37 554| 585| 607| 527| 539| 508| 525| 587| 622| 582| 481| 544 555
Lat3to4/Lon 37to 38 545| 580| 613| 541| 532| 529| 536| 6.01| 627| 555| 486| 529 5.56
Lat3to4/Lon 381039 530| 562| 578| 515| 476| 461| 467| 514| 576| 4.92| 476| 4.96 512
Lat3to4/Lon 39to40 506| 565| 564| 476| 427| 376| 363| 410| 504| 427| 457| 4.92 4.64
Lat3to4/Lon40to41 515| 586| 532| 472| 446| 362| 364| 414| 508| 440| 443| 4.9 4.64
Lat3to4/Lon41to42 523| 635| 578| 5.02| 483| 393| 409| 458| 524| 468| 444| 5.06 4.94
Lat2to3/Lon 341035 567| 551| 561| 510| 520| 465| 495| 545| 586| 560| 492| 547 533
Lat2to3/Lon 35t0 36 548 | 580| 580| 517| 526| 451| 488| 558| 593| 555| 468| 534 533
Lat2to3/Lon 361037 544 | 569| 604| 543| 566| 502| 534| 578| 624| 576| 487| 526 554
Lat2to3/Lon 37 to 38 503| 563| 610| 542| 537| 511| 522| 570| 6.11| 546| 465| 4.88 5.39
Lat2to3/Lon 381039 498 | 586| 575| 5.04| 548| 513| 516| 575| 6.15| 509| 458| 4.97 533
Lat2to3/Lon 39to 40 491 | 579| 532| 465| 488| 448| 433| 465| 547| 481| 440| 472 4.87
Lat2to3/Lon40to 41 500| 6.05| 536| 477| 466| 381| 382| 442| 527| 456| 430| 4.89 4.74
Latlto2/Lon34t035 541| 553| 593| 540| 529| 481| 505| 533| 564| 524| 444| 534 529
Lat1to2/Lon 351036 527| 580| 580| 523| 513| 425| 474| 516| 552| 537| 443| 535 517
Lat1to2/Lon 36to 37 545| 6.14| 615| 558| 558| 487| 512| 576| 6.07| 560| 458| 551 553
Lat1to2/Lon 37to 38 498 | 6.03| 619| 536| 545| 483| 509| 550| 6.01| 553| 454| 4.88 5.36
Lat1to2/Lon 381039 516| 580| 594| 512| 564| 520| 530| 583| 6.16| 565| 474| 5.02 5.46
Lat1to2/Lon39to40 518| 573| 562| 5.06| 558| 508| 512| 543| 6.01| 535| 476| 4.77 531
Lat1to2/Lon40to41 513| 592| 568| 534| 524| 451| 443| 506| 546| 510| 457| 489 511
LatOtol/Lon34t035 568| 553| 581| 539| 521| 474| 488| 533| 528| 555| 479| 542 5.30
LatOtol/Lon35t036 543| 584| 587| 517| 511| 458| 473| 480| 520| 549| 450| 538 517
LatOtol/Lon 36to37 525| 6.09| 606| 561| 550| 495| 515| 534| 583| 554| 463| 533 5.44
LatOto1l/Lon 37to38 518| 635| 611| 562| 534| 489| 515| 535| 576| 549| 452| 510 5.40
LatOtol/Lon 381039 473| 6.02| 600| 546| 563| 492| 510| 563| 597| 541 | 458| 4.93 5.36
LatOtol/Lon 39to40 509| 535| 572| 555| 561| 515| 530| 544 | 6.18| 549 | 496| 4.91 5.39
North Avg. 527 5.76 5.75 5.18 5.19 4.63 4.79 5.27 5.71 5.27 4.63 5.08 5.21
LatOto-1/Lon34to35 571| 583| 584| 558| 555| 510| 523| 582 6.01| 565| 521| 584 5.61
LatOto-1/Lon35t036 526| 581| 575| 522| 517| 461| 482| 519| 565| 538| 444| 5.07 520
LatOto-1/Lon36t037 472| 598| 585| 5.04| 499| 436| 470| 4.93| 501| 519| 421| 4.99 5.00
LatOto-1/Lon37t038 479| 575| 556| 5.02| 461| 386| 387| 412| 488| 495| 420| 4.70 4.69
LatOto-1/Lon38t039 502| 572| 583| 522| 512| 403| 436| 445| 522| 521 | 467| 472 497
LatOto-1/Lon39to40 487 | 526| 560| 518| 504| 468| 482| 507| 566| 546| 488| 4.78 511
LatOto-1/Lon40to41 512| 546| 567| 499| 489 458| 468| 49| 531| 533| 493| 5.06 5.08
Lat-1to-2/Lon34t035 514| 547| 571| 544| 519| 507| 517| 545| 592| 582| 499| 5.06 5.37
Lat-1to-2/Lon35t0 36 512| 566| 591| 541| 495| 481| 510| 540| 573| 553| 493| 512 531
Lat-1to-2/Lon 36to 37 533| 556| 579| 525| 461| 445| 460| 48| 535| 564| 486| 558 516
Lat-1to-2/Lon 371038 513| 583| 570| 5.02| 426| 367| 358| 373| 503| 514| 460| 511 4.73
Lat-1to-2/Lon38to39 490| 562| 565| 528| 456| 398| 410| 430| 522| 519| 478| 4.9 4.88
Lat-1to-2/Lon39to040 495| 529| 556| 512| 470| 443| 455| 472| 531| 528| 500| 4.73 497
Lat-1to-2/Lon40to41 499 | 541| 551| 511| 443| 431| 451| 479| 511| 508| 490| 5.07 4.93
Lat-1to-2/Lon41to42 450| 564| 572| 492| 431 417| 458| 49| 520| 502| 455| 4.88 4.87
Lat-2to-3/ Lon 36to 37 520| 561| 592| 541| 479| 474| 492| 515| 579| 584| 501| 525 5.30
Lat-2to0-3/Lon 371038 497 | 575| 581| 511| 417 392| 404| 394| 512| 551| 484| 514 4.86
Lat-2to-3/Lon38to 39 484 | 561| 580| 526| 446| 405| 422| 435| 522| 526| 493| 5.00 4.92
Lat-2to0-3/Lon39to0 40 505| 554| 564| 510| 439| 440| 451| 461| 540| 513| 484| 5.00 497
Lat-2t0-3/Lon40to 41 477| 554 | 565| 5.03| 436| 411| 439| 475| 536| 476| 476| 5.03 4.88
Lat-3to-4/Lon37t038 490| 504| 554| 487| 387| 375| 400| 425| 510| 520| 491| 4.9 4.70
Lat-3to-4/Lon38to39 488 | 526| 550| 495| 4.04| 406| 402| 4.04| 491| 497| 485| 527 4.73
Lat-3to-4/Lon39to 40 514 | 552| 559 494| 413| 428| 438| 443| 523| 490| 488| 5.10 4.88
Lat-3to-4/Lon40to 41 512| 565| 560| 465| 4.03| 423| 457| 467| 567| 525| 514| 554 5.01
Lat-4to-5/Lon 38to 39 511| 476| 545| 427| 367| 387| 394| 4.07| 491| 500| 492| 527 4.60
Lat-4to-5/Lon 39to 40 516 | 480| 530| 443| 389 413| 426| 4.13]| 470| 456| 494| 5.07 4.61
South Avg. 5.03 5.51 5.67 5.07 4.54 4.29 4.46 4.66 5.31 5.24 4.81 5.09 4.97
Country Avg 5.15 5.64 5.71 5.13 4.87 4.46 462 | 4.97 5.51 5.26 4.72 5.09 5.09

Lat: Latitude

Lon: Longitude

*-': South hemisphere
Source: NASA (http://eosweb.larc.nasa.gov/)
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11.2-3 (1983-2004 )
Month / Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec Annual
Lon & Laf Average

Lat4to5/Lon 341035 668| 729| 671 593| 6.08| 585| 597| 625| 715| 651| 596| 6.23 6.39
Lat4to5/Lon 351036 684 | 742| 703| 6.09| 628| 616| 640| 650| 7.25| 644| 594| 6.48 6.57
Lat4to5/Lon 36to 37 684| 746| 698| 631| 631| 6.05| 627| 652| 699| 621| 6.06| 6.58 6.55
Lat4to5/Lon 371038 696| 757 711| 612| 6.02| 579 600| 654| 669| 6.03| 594| 644 6.43
Lat4to5/Lon40to41 717| 778| 718| 580| 570| 481| 503| 563| 590| 545| 579| 6.55 6.07
Lat3to4/Lon 341035 679| 741| 693| 598| 597| 573| 582| 616| 7.12| 6.60| 6.04| 6.40 6.41
Lat3to4/Lon 35t036 686| 744| 709| 632| 631| 611| 645| 654 | 72| 661| 619| 6.52 6.64
Lat3to4/Lon 36to37 713| 759| 733| 6.73| 665| 648| 663| 6.76| 7.37| 669| 634| 6.72 6.87
Lat3to4/Lon 37to 38 714| 773| 748| 6.67| 653| 635| 658| 691 | 746| 6.68| 627| 6.77 6.88
Lat3to4/Lon 381039 716| 774| 714| 610| 585| 571| 612| 636| 6.70| 627| 590| 6.67 6.48
Lat3to4/Lon 39to40 704| 770| 710| 570| 540| 510| 497| 593| 586| 537| 549| 643 6.01
Lat3to4/Lon40to41 704| 775| 731| 571| 535| 490 491 | 562| 597| 523| 531| 646 5.96
Lat3to4/Lon41to42 706| 768| 729| 573| 567| 529| 516| 567| 629| 540| 540| 6.70 6.11
Lat2to3/Lon 341035 692| 735| 706| 621| 610| 585| 598| 633| 69| 650| 623| 6.61 6.51
Lat2to3/Lon 35t0 36 704| 740| 702| 6.47| 637| 6.07| 605| 642| 699| 654| 6.05| 6.52 6.58
Lat2to3/Lon 36to 37 698| 739| 701| 665| 644| 621| 626| 683| 7.25| 6.64| 606| 6.36 6.67
Lat2to3/Lon 37 to 38 699 | 748| 707| 6.44| 631| 588| 656| 651| 7.27| 651| 6.09| 6.52 6.64
Lat2to3/Lon 381039 698| 754| 703| 628| 636| 603 638| 667| 721| 659| 559| 6.19 6.57
Lat2to3/Lon 39to 40 693| 747| 679| 554| 567| 548| 558| 610| 6.37| 577| 547| 6.19 6.11
Lat2to3/Lon40to 41 699| 762| 723| 562| 548| 514| 514| 562| 607| 561| 535| 6.39 6.02
Latlto2/Lon34t035 695| 729| 694| 6.29| 615| 603 592| 614| 678| 632| 6.09| 6.40 6.44
Lat1to2/Lon 351036 707| 760| 708| 647| 634| 581| 578| 594| 697| 633| 609| 6.59 6.51
Lat1to2/Lon 36to 37 727| 775| 728| 6.70| 6.76| 636| 654| 6.70| 7.38| 6.73| 6.05| 6.66 6.85
Lat1to2/Lon 37to 38 699 | 774| 717| 656| 647| 625| 612| 6.60| 7.24| 652| 596| 6.31 6.66
Lat1to2/Lon 381039 6.74| 754| 677| 642| 648| 613]| 624| 658| 7.32| 685| 588| 5.90 6.57
Lat1to2/Lon39to40 644 | 715| 648| 613| 616| 591 | 591 | 627| 671| 629| 563| 588 6.25
Lat1to2/Lon40to41 660| 710| 666| 584| 573| 546| 563| 597| 622| 6.03| 559| 597 6.07
LatOtol/Lon34t035 699| 737| 697| 650| 594| 593 572| 599| 700| 657| 616| 6.50 6.47
LatOtol/Lon 35t036 711 765| 718| 653| 6.13| 592| 550| 576| 7.12| 6.63| 641| 6.66 6.55
LatOtol/Lon 36to37 719| 770| 720| 6.65| 660| 634| 634| 654| 7.39| 666| 603| 6.71 6.78
LatOto1l/Lon 37to38 718| 790| 725| 6.80| 668| 638| 641| 6.63| 7.34| 6.74| 594| 6.50 6.81
LatOtol/Lon38t039 662| 749| 684| 666| 667| 618 639| 65| 720| 693| 571| 6.14 6.62
LatOtol/Lon 39to40 647 | 690 658| 6.25| 620| 599| 599| 646| 6.96| 654| 577| 5.66 6.31
North Avg. 6.94 7.51 7.04| 6.25 6.16 5.87 5.96 6.30 6.90 6.33 590 | 641 6.46
LatOto-1/Lon34to35 7.25 7.46 730| 6.76 6.39 6.50 6.57 | 6.76 7.05 6.58 6.53| 6.78 6.83
LatOto-1/Lon35t036 6.93 7.48 711| 6.14 6.05 6.00| 582| 591 6.69 6.48 6.02| 6.55 6.43
LatOto-1/Lon36t037 6.96 7.39 714 6.11 6.23| 591| 568| 6.03 6.81 6.27 | 571| 6.20 6.37
LatOto-1/Lon37t038 6.79 7.63 681| 6.02| 592| 552| 545| 555 6.57 6.16 | 532| 6.06 6.15
LatOto-1/Lon38t039 6.49 7.44 6.71| 6.22 6.12| 560| 554| 582 6.78 6.62| 568| 5.81 6.23
LatOto-1/Lon39to40 6.25 6.96 632| 611| 592| 545| 566| 590 6.64 6.43| 584| 557 6.09
LatOto-1/Lon40to41 6.37 7.05 6.39| 6.08| 568| 531| 548| 570 6.35 6.43| 592 5.60 6.03
Lat-1to-2/Lon34t035 6.85 7.10 6.87| 6.52 6.35 6.34 6.31| 654 6.82 6.70 6.38 | 6.66 6.62
Lat-1to-2/Lon35t0 36 6.89 7.50 7.07| 6.49 6.37 6.03 6.08| 6.33 6.99 6.51 6.22| 6.52 6.58
Lat-1to-2/Lon 36to 37 7.32 7.68 719| 647 6.11| 577 6.17 | 6.38 7.01 6.74| 587 | 7.03 6.65
Lat-1to-2/Lon 371038 7.24 7.84 705| 6.08| 549| 507| 533| 555 6.41 6.29| 581| 6.45 6.22
Lat-1to-2/Lon38to39 6.30 7.36 6.63| 6.02| 559| 536| 544| 578 6.40 6.56 | 573| 5.98 6.10
Lat-1to-2/Lon39to040 6.09 6.77 6.46| 597 | 557| 528| 518| 564 6.12 6.46 | 588 5.75 5.93
Lat-1to-2/Lon40to41 6.04 6.65 6.45| 595| 553| 501| 514| 567 6.13 6.40 6.06 | 5.77 5.90
Lat-1to-2/Lon41to42 6.09 6.56 6.38| 568| 532 499| 526| 581 6.27 6.26| 589 | 5.74 5.85
Lat-2to-3/ Lon 36to 37 7.06 7.46 710| 640| 581| 574 6.24| 6.60 7.07 6.85 6.20 | 6.63 6.60
Lat-2t0-3/Lon 371038 7.04 7.58 6.89| 6.05| 545| 509| 549| 573 6.59 6.47 6.16 | 6.46 6.25
Lat-2to-3/Lon38t0 39 6.58 7.56 660| 594 | 546| 519| 551| 578 6.39 659 | 592 6.07 6.13
Lat-2to-3/Lon39to0 40 6.16 6.80 654| 618 | 549| 496| 513| 546 6.13 6.37 6.00 | 6.04 5.94
Lat-2to-3/Lon40to 41 5.88 6.62 631| 580| 541| 489 505| 562 6.16 6.32| 593| 595 5.83
Lat-3to-4/Lon37t038 744 7.66 656 | 587 | 519| 477| 515| 571 6.43 6.76 6.25| 6.49 6.19
Lat-3to-4/Lon38to39 7.05 7.69 652| 575| 5.09| 475| 498| 550 6.14 6.44 6.13| 6.43 6.04
Lat-3to-4/Lon39to 40 6.11 7.01 6.43| 6.03| 537| 487| 489| 531 6.01 6.22| 594 6.04 5.85
Lat-3to-4/Lon40to41 6.86 7.16 703| 638| 581| 532| 540| 6.19 6.68 7.04 6.77 | 6.77 6.45
Lat-4to-5/Lon38to 39 7.05 7.46 6.33| 567| 483| 474| 467| 528| 59 6.38 6.33| 6.30 5.92
Lat-4to-5/Lon 39to 40 6.44 6.74 6.10| 6.18| 536| 480 481]| 535 6.22 6.23| 599 6.14 5.86
South Avg. 6.67 7.25 6.70 | 6.11 5.69 5.36 5.48 5.84 6.49 6.48 6.02 6.22 6.19
Country Avg. 6.81 7.38 6.87 6.18 5.92 5.61 5.72 6.07 6.70 6.40 5.96 6.32 6.33

Lat: Latitude

Lon: Longitude

*-': South hemisphere
Source: NASA (http://eosweb.larc.nasa.gov/)
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.2-4 (1983-2004 )
Month / Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec Annual Ave_rage
Lon & Laf] Average | Elevation (m)
Lat 3to4/Lon30to 31 6.09| 629| 584| 537| 526| 483| 459| 487| 532| 505| 523| 571 5.36 1,031
Lat 3to4/Lon31to 32 619 639| 599| 566| 551| 497 469| 495| 556| 540| 547| 581 5.54 822
Lat 3to4/Lon 321033 6.29| 654| 607| 571| 564| 528| 509| 541| 6.08| 581| 570 594 5.79 1,033
Lat 3to4/Lon33to 34 605 629| 591| 548| 554| 533 519| 550| 6.12| 565| 544| 574 5.68 1,161
Lat 3to4/Lon34to035 612 644| 6.13| 554| 553| 531 524| 565| 630| 579| 549| 582 5.77 1,096
Lat2to3/Lon30to 31 599 6.10| 564| 5.09| 504| 463 451| 465| 501| 475| 492| 548 514 1,417
Lat 2to3/Lon 31to0 32 6.00| 619| 589| 557| 538| 486| 467| 484| 530| 512| 526| 564 5.38 849
Lat 2to3/Lon32to0 33 618 644| 6.10| 571| 545| 508 503| 531| 592| 564| 558| 589 5.68 1,441
Lat 2to3/Lon 331034 621| 651| 624| 585| 565| 539| 533| 570| 638| 6.01| 574| 601 5.91 1,099
Lat 2to3/Lon 341035 6.23| 656| 630| 580| 565| 547| 544| 586| 644| 6.02| 572| 601 5.95 1,242
Lat1to2/Lon30to 31 567 591| 545| 525| 517| 486| 473| 480| 4.98| 457| 463| 516 5.09 1,115
Lat1to2/Lon31to032 572| 596| 568| 545| 519| 490| 490| 497| 522| 482| 497| 535 5.25 993
Lat1to2/Lon 321033 6.07| 636 609| 566| 539| 497| 496| 525| 570| 544| 548| 583 5.59 1,058
Lat 1to2/Lon 331034 622| 656| 636| 599| 572| 539| 529| 567| 622| 6.01| 583 607 5.94 1,060
Lat 1to2/Lon 341035 615| 651| 631| 593| 569| 553| 543| 579| 634| 6.02| 569| 593 5.93 1,515
Lat 0to1/Lon29to 30 553 582| 541| 518| 504| 470 463| 473| 513| 482| 480| 505 5.06 1,245
LatOtol/Lon30to31 534 561| 530| 513 498| 475| 476| 482| 507| 467| 462 492 4.99 1,264
LatOtol/Lon31to32 557 5.79| 553| 520| 500| 488| 491| 499| 515| 480| 478| 518 5.14 1,233
Lat Oto1/Lon32to33 560| 588| 561| 521| 493| 482| 486| 503| 532| 501| 501| 529 5.21 1,147
Lat Oto1/Lon33to 34 581 6.13| 597| 548| 516| 500 496| 527| 5.67| 548| 534| 559 5.48 1,127
Lat Oto1/Lon34to035 624| 658| 639| 586| 560| 539| 525| 560| 614| 597| 570 6.02 5.89 1,465
North Avg. 597 6.23 591 553 5.36 5.06 4.97 5.22 5.68 5.37 5.30 5.64 5.51 1,163
Lat Oto-1/Lon 29 to 30 508 537| 507| 501| 488| 470 469| 472| 501| 471| 463| 476 4.88 1,351
LatOto-1/Lon30to31 529 556| 520| 511| 501| 501 518| 514| 528| 488| 474 491 510 1,416
LatOto-1/Lon31to32 508 541| 518| 499| 484| 494| 505| 501| 511| 471| 463| 474 497 1,257
Lat -1to-2/Lon 29to 30 490| 517| 503| 493| 480| 480| 490| 492| 500| 469| 463| 469 4.87 1,879
Lat-1to-2/Lon 30to 31 493| 522| 497| 483| 471| 483| 514| 509| 507| 468| 454| 457 4.87 1,940
South Avg 506| 535| 509| 497| 485| 486| 499| 498| 509| 473| 463| 473 4.94 1,569
Country Avg. 5.51 5.79 5.50 5.25 5.10 4.96 4.98 5.10 5.39 5.05 4.97 5.19 5.23 1,366
Lat: Latitude
Lon: Longitude
‘-': South hemisphere
Source: NASA (http://eosweb.larc.nasa.gov/)
1.2-5 (1983-2004 )
Month / Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec Annual
Lon & Lat] Average

Lat3to4/Lon30to31 566| 541| 520| 494| 479| 435| 4.04| 453| 484| 4.65| 460 497 4.83

Lat3to4/Lon31to32 569| 543| 539| 526| 4.85| 452| 4.17| 460 489| 470| 470| 505 4.94

Lat3to4/Lon32t033 585| 562| 540| 537| 525| 465| 468| 492| 547| 529| 462| 517 5.19

Lat3to4/Lon33t034 557| 509| 520| 499| 5.04| 453| 477| 501| 563| 520| 462| 511 5.06

Lat3to4/Lon34t035 545| 535| 527| 499| 5.09| 435| 456| 520| 548| 538| 467| 512 5.08

Lat2t0o3/Lon30t031 665| 7.02| 637 550| 544| 500| 501| 5.07| 566 542| 541| 6.03 571

Lat2to3/Lon31t032 552| 501| 542| 507| 490| 418| 411| 431| 456| 440| 458| 508 4.76

Lat2to3/Lon32t033 569| 535| 555| 537| 5.07| 447| 468| 478| 527| 49| 458| 512 5.07

Lat2to3/Lon33t034 571| 547| 574| 532| 520| 458| 485| 507| 568| 541| 482| 547 5.28

Lat2to3/Lon34t035 567| 551| 561| 510| 520| 465| 495| 545| 586| 5.60| 492| 547 5.33

Lat1to2/Lon30to31 5.05| 502| 496| 488| 4.65| 442| 440| 446| 453| 4.07| 398| 459 4.59

Lat1to2/Lon31to32 532| 477| 500| 507| 477| 431| 446| 452| 480| 4.29| 422| 476 4.69

Lat1to2/Lon32t033 565| 515| 554| 509| 4.90| 457| 451| 483 513| 4.95| 444| 513 5.00

Lat1to2/Lon33t034 572| 551| 598| 551| 526| 480| 503| 510| 547| 553| 455| 546 5.33

Lat1to2/Lon34t035 541| 553| 593| 540| 529| 481| 505| 538| 564| 524| 444| 534 5.29

LatOto1/Lon29to30 481| 512| 465| 466| 4.69| 414| 431| 426| 472 429| 398| 449 4.51

LatOto1/Lon30t031 486| 471| 466 467| 463 432| 433| 448| 456| 411 374| 448 4.47

LatOto1/Lon31t032 501| 486| 498| 484| 460| 439| 457| 459| 469| 442| 416| 445 4.63

LatOto1/Lon32t033 493| 494| 499| 479| 454| 434| 442| 468| 495| 451 401| 466 4.65

LatOto1/Lon33t034 5.05| 4.84| 531| 488| 454| 445| 441| 485 505| 49| 449| 498 4.82

LatOto1/Lon34t035 568| 553| 581| 539| 521| 474| 483| 533| 528| 555| 479| 542 5.30

North Avg. 547| 530| 538| 510| 495| 450| 458| 4.83| 515| 4.90| 449| 506 4.98

LatOto-1/Lon29to 30 457| 467| 466| 461| 454| 423| 408| 425| 426| 419| 398| 447 4.38

LatOto-1/Lon30to31 481| 484| 473| 465| 456| 451| 461| 452| 480| 434| 408| 442 4.57

LatOto-1/Lon31to32 457| 454| 456| 464| 440| 430| 455| 466| 480| 4.00| 384 | 4.03 4.41

Lat-1to-2/Lon 29to 30 426| 465| 463| 454| 432| 432| 441| 423| 425| 3.80| 398 417 4.30

Lat-1to-2/Lon 30to 31 454 | 444| 462 449| 424| 420 452| 433| 446| 4.02| 381 4.02 4.31

South Avg. 455| 463| 464| 459| 441| 431| 443)| 440 452| 4.07| 394| 422 4.39

Country Avg 501| 496| 501| 484| 468| 441| 451 462| 483| 449 | 422| 464 4.69

Lat: Latitude
Lon: Longitude
*-': South hemisphere

Source: NASA (http://eosweb.larc.nasa.gov/)
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11.2-6 (1983-2004 )
Month / Jan Feb | Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec Annual
Lon & Lat] Average

Lat3to4/Lon30to 31 6.64| 7.23 6.66| 575| 568| 541 5.09| 516| 564| 556| 591 6.17 591
Lat3to4/Lon31to32 6.81| 7.35 6.77| 6.17| 6.06| 552 521| 545 6.28| 5.99 6.07 6.16 6.15
Lat3to4/Lon32t033 6.73| 7.39 6.80| 6.11| 6.03| 565 5.80| 590 6.93| 6.39 6.21 6.30 6.35
Lat3to4/Lon33to34 6.47| 7.17 6.62| 592| 587| 581 58l| 594 6.67| 6.22| 593 6.14 6.21
Lat3to4/Lon34to35 6.79| 741 6.93| 598| 597| 573 582 6.16 712| 6.60 6.04 6.40 6.41
Lat2to3/Lon30to 31 6.71| 7.20 6.43| 550| 539| 519 49| 493| 536| 546| 541 6.03 571
Lat2to3/Lon31to 32 6.66| 7.24 6.60| 6.02| 576| 544| 523| 528| 588| 584| 584 6.03 5.98
Lat2to3/Lon32t033 6.67| 7.34 6.77| 594| 6.00| 554 548| 579 6.75| 6.26 6.03 6.24 6.23
Lat2to3/Lon33t0 34 6.77| 7.23 6.93| 6.14| 6.10| 582| 5.92 6.27 715| 6.61 6.14 6.49 6.46
Lat2to3/Lon34to0 35 6.92| 7.35 706| 621| 6.10| 585| 5.98 6.33 6.96| 6.50 6.23 6.61 6.51
Lat1to2/Lon30to 31 6.52| 7.03 6.21| 588| 548| 530| 534| 518| 523| 512| 514| 573 5.68
Lat1to2/Lon31to32 6.23| 6.85 6.42| 578| 555| 549 559| 547| 579| 535| 542| 589 5.82
Lat1to2/Lon32t033 6.62| 7.19 6.76| 6.00| 6.04| 547 556| 562 6.38| 582| 586 6.24 6.13
Lat1to2/Lon33to 34 6.90| 7.35 681| 641| 6.18| 571| 577 6.07 6.97| 6.49 6.18 6.56 6.45
Lat1to2/Lon34to35 6.95| 7.29 6.94| 6.29| 6.15 6.03| 592 6.14 6.78| 6.32 6.09 6.40 6.44
LatOto1l/Lon29to 30 6.30| 6.75| 595| 570 564| 526| 509| 511| 559| 535| 523| 576 5.65
LatOto1l/Lon30to31 598 6.62| 594| 559| 538| 527| 533| 525| 558| 514| 508| 551 5.56
LatOto1l/Lon31to32 6.18| 6.66 6.19| 556| 540| 537 545| 534| 572| 523| 535 585 5.69
LatOtol/Lon32t033 6.22| 6.88 6.06| 552| 537| 525 535| 543 6.06| 556| 551| 582 575
LatOtol/Lon33to34 6.80| 7.11 6.45| 592| 557| 540( 541| 559 6.29| 592| 577 6.04 6.02
LatOtol/Lon34to35 6.99| 7.37 6.97| 650| 594| 593 572| 599 7.00| 6.57 6.16 6.50 6.47
North Avg. 6.61 7.14 6.58 5.95 5.79 554 552 5.64 6.29 5.92 5.79 6.14 6.08
LatOto-1/Lon29to 30 564 6.18| 542| 561| 522| 508| 516| 538 551| 532| 514| 524 541
LatOto-1/Lon30to31 582 6.23| 572| 557| 541| 551 591| 565 6.02| 527 512| 5.70 5.66
LatOto-1/Lon31to32 564 649| 585| 534| 528| 563 581| 541| 567| 528 514| b5.64 5.60
Lat-1to-2/Lon 29to 30 539 5.69| 538| 532| 533| 533 554| 566| 570| 5.39 514| 535 543
Lat-1to-2/Lon 30to 31 547 5.95| 537 531| 537| 541| 586| 565/ 563| 529| 4.95 5.26 5.46
South Avg. 5.59 6.11 5.55 5.43 5.32 5.39 5.65 5.55 5.71 5.31 5.10 5.43 5.51
Country Avg. 6.10 [ 6.62 6.07 5.69 5.56 5.47 5.58 5.59 6.00 [ 5.61 5.44 5.79 5.79

Lat: Latitude

Lon: Longitude

*-': South hemisphere
Source: NASA (http://eosweb.larc.nasa.gov/)
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1.3
11.3-1 (1983-2004 )
Month / Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec Annual
Lon & Laf] Average
Lat 4to5/Lon 34035 372| 521| 360| 325| 235| 581| 348| 225| 405| 213| 559| 471 3.85
Lat 4to5/Lon 35t0 36 387| 417| 381| 313| 271| 552| 317| 252| 384| 203| 556| 531 3.80
Lat 4to5/Lon 36037 30L| 427| 364| 316| 259| 408| 337| 269| 292| 235| 434| 423 3.39
Lat 4to5/Lon37to 38 4.15 4.97 4.10 293 343 4.01 2.95 242 3.05 222 4.75 5.51 371
Lat 4to5/Lon40to 41 6.08 4.47 3.67 1.95 3.59 597 6.11 4.71 2.01 3.82 298 4.94 4.19
Lat 3to4/Lon 341035 334| 486 434| 292| 241| 542| 402| 263| 390| 219| 453| 378 3.70
Lat 3to4/Lon35t036 366| 353| 354| 434| 331| 604| 450 200| 371| 189| 554| 464 3.89
Lat 3to4/Lon36to 37 399| 370| 258| 400| 300| 390| 358| 252| 244| 180| 536| 345 3.36
Lat 3to4/Lon37t038 501| 438| 266| 304| 358| 285| 386| 225| 296| 327 | 517| 443 3.62
Lat 3to4/Lon38to0 39 5338| 498| 329| 235| 413| 360| 404| 348| 234| 400| 365| 499 3.85
Lat 3to4/Lon391to040 6.53| 476| 342| 275| 410| 402| 480| 450| 251 | 424| 289| 47 4.10
Lat 3to4/Lon40to41 6.56| 453| 517| 260| 3.00| 464| 425| 396| 274| 281| 277| 462 3.97
Lat 3to4/Lon41to42 6.16| 248| 386| 241| 242| 493| 366| 331 | 314 | 243| 349| 427 3.55
Lat 2t0o3/Lon 34 to0 35 263| 443| 334| 356| 246| 460| 267| 227| 279| 226| 424| 268 3.16
Lat 2to3/Lon 35t0 36 373| 365| 298| 404| 323| 560| 363 211| 314| 321| 551| 318 3.67
Lat 2to3/Lon 36to 37 371| 376| 214| 319| 161| 352| 261| 214| 210| 242| 413| 273 2.84
Lat 2to3/Lon37t0 38 571 4.27 2.00 271 2.54 254 343 2.45 291 3.48 4.71 4.20 341
Lat 2t0o3/Lon 380 39 631 370| 305| 333| 215| 265| 336| 230| 247| 470| 404| 344 3.46
Lat 2to3/Lon 39 to 40 6.79| 386| 395| 346| 233| 295| 392| 388| 252| 293| 266| 4.05 3.61
Lat 2t03/Lon40to 41 6.91| 317| 427| 283| 284| 495| 482| 343| 206| 265| 313| 373 3.74
Lat 1t0o2/Lon34to0 35 383| 430 171| 283| 217| 396| 222| 203| 317| 401| 653| 324 3.33
Lat 1to2/Lon35t0 36 465| 361| 3.03| 348| 328| 624| 267| 223| 402| 306| 601| 279 3.76
Lat 1to2/Lon 361037 496| 328| 259| 28| 310| 535| 400| 242| 365| 349| 584| 286 3.70
Lat1to2/Lon37t038 659 | 335| 197| 328| 279| 454| 352| 299| 346| 344| 521| 464 3.82
Lat 1to2/Lon38to 39 480| 361| 223] 397| 175| 301| 305| 212| 307| 320| 372| 255 3.09
Lat 1to2/Lon39to 40 442| 308| 258| 338| 168| 274| 275| 275| 183| 289| 216| 315 2.78
Lat 1t02/Lon40to41 492| 262| 256| 144| 136| 311| 357| 178| 214| 226| 307| 296 2.65
Lat 0tol/Lon34to035 273| 459| 291 | 245| 226| 350| 218| 121| 415| 212| 494| 298 3.00
Lat0to1/Lon35t036 397| 375| 329| 404| 311| 433| 212| 3.08| 479| 249| 592| 348 3.70
Lat0tol/Lon361to037 583| 356| 3.04| 267| 304| 448| 268| 346| 415| 343| 521| 331 3.74
Lat0tol/Lon37t038 6.18| 289| 267| 281| 372| 453| 325| 372| 472| 367| 500| 417 3.94
Lat 0tol/Lon38to 39 6.69| 28| 201| 270| 263| 430| 396| 302| 389| 458| 450| 299 3.68
Lat Oto1/Lon39to40 3.59 3.78 211 1.67 1.47 251 217 3.02 1.47 341 250 261 253
Lat 0to-1/Lon 34 to 35 347| 388| 364| 3.09| 262| 394| 298| 222| 243| 274| 390 | 217 3.09
Lat 0to-1/Lon 351to 36 465| 356| 340| 261 | 191| 414| 260| 211| 207| 208| 531| 4.20 3.22
Lat 0to-1/Lon 36 to 37 728| 316| 284| 323| 348| 546| 288| 305| 581 | 266| 548| 394 411
Lat 0to-1/Lon 37 to 38 665| 393| 337| 266| 384| 566| 518| 486| 485| 315| 4.18| 4.20 4.38
Lat 0to-1/Lon 38 to 39 451| 353| 207| 316| 256| 531| 335| 461| 482| 475| 367| 405 3.87
Lat 0to-1/Lon 39 to 40 386| 374| 216| 291 | 237| 247| 254| 278| 234| 316| 279| 265 2.81
Lat 0to-1/Lon40to 41 299| 310| 200| 376| 256| 201| 228| 215| 233| 262| 306| 184 2.56
North Avg. 485| 383 3.04| 3.02| 274| 423| 340| 284| 317 | 3.00| 435| 371 3.52
Lat-1to-2/Lon 34 to 35 486| 451| 328| 275| 334| 364| 318| 317| 211 | 222| 408| 474 3.49
Lat -1to-2/ Lon 35 to 36 487| 404| 281 | 28| 392| 379| 231| 213| 257| 270| 369| 3.83 3.29
Lat-1to-2/ Lon 36 to 37 516| 526| 4.00| 293| 439| 375| 361| 363| 489| 262| 381| 235 3.87
Lat-1to-2/Lon 37 to 38 6.19| 447| 338| 311| 425| 466 493| 550| 361| 327| 349| 362 421
Lat-1to-2/Lon 38 to 39 505| 368| 252| 205| 383| 393| 329| 395| 321| 390| 299| 321 347
Lat -1to-2/ Lon 39 to 40 290| 301| 202] 295| 294| 220| 185| 259| 254| 350| 242| 3.26 2.68
Lat -1to-2/Lon 40 to 41 302| 254| 219| 28| 357| 230| 174| 222| 282| 347| 315| 184 2.64
Lat -1t0-2/ Lon 41 to 42 6.42 2.19 1.69 277 3.45 2.81 171 1.82 2.49 3.46 4.54 271 3.01
Lat -2t0-3/ Lon 36 to 37 584| 503| 271| 221| 345| 296| 323| 342| 293| 232| 363| 358 3.44
Lat -2t0-3/ Lon 37 to 38 6.55| 425| 245| 232| 460| 400| 334| 574| 382| 232| 354| 327 3.85
Lat -2t0-3/ Lon 38 to 39 575| 395| 1.80| 212| 351| 323| 236| 363| 327| 394| 295| 347 3.33
Lat -2to-3/ Lon 39 to 40 268| 223| 175| 291| 378| 166| 163| 259| 163| 383| 404| 245 2.60
Lat -2t0-3/Lon 40 to 41 424| 192| 156| 246| 265| 283| 210| 240| 184| 545| 433| 223 2.84
Lat -3to-4/ Lon 37 to 38 650| 636| 257| 211| 475| 345| 314| 418| 367| 383| 370| 388 4.02
Lat -3to-4/ Lon 38 to 39 637| 566| 287| 219| 384| 173| 241| 448| 370| 476| 377| 273 3.71
Lat -3to-4/Lon 39 to 40 3.14 3.07 1.92 276 4.17 1.77 1.68 2.86 157 4.57 351 235 278
Lat -3t0-4/ Lon 40 to 41 546| 392| 423| 508| 503| 315| 220| 512| 285| 557 | 545| 3.02 4.26
Lat -4to-5/ Lon 38 to 39 504| 727| 246| 495| 473| 201| 239| 380| 285| 409| 392| 248 3.83
Lat -4 to-5/ Lon 39 to 40 347| 590| 217| 425| 460| 253| 203| 465| 406| 568| 318| 3.08 3.80
South Avg. 492 | 417 255| 292| 394| 297| 259| 357| 297 | 377 | 369 | 3.06 343
Country Avg 488 | 400| 279| 297 | 334| 360| 300| 320| 3.07| 338| 402| 338 347
Country Min. 263| 192| 156| 144| 136| 166| 163| 121| 147| 180| 216| 184 2.53
Country Max. 7.28 7.27 5.17 5.08 5.03 6.24 6.11 5.74 5.81 5.68 6.53 5.51 4.38
Lat: Latitude
Lon: Longitude
- South hemisphere
Source: NASA (http://eosweb.larc.nasa.gov/)
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(
1.3-2 (1983-2004 )
Month / Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec Annual
Lon & Laf] Average

Lat 3to4/Lon30to 31 223| 405| 355| 229| 28| 310| 370| 203| 259| 251| 367| 401 3.05
Lat 3to4/Lon31to32 240| 420| 320| 212| 376| 283| 350| 231| 345| 413| 416| 405 334
Lat 3to4/Lon32to 33 221 | 389| 347 | 168| 225| 346| 243| 269| 286| 293| 573| 396 313
Lat 3to4/Lon33to 34 240| 525| 3.82| 273| 290| 444| 256| 276| 245| 263| 446| 334 331
Lat 3to4/Lon34t035 334| 486| 434| 292| 241| 542| 402| 263| 390| 219| 453| 378 3.70
Lat 2to3/Lon30to 31 351| 394| 346| 352| 412| 285| 288| 280| 286| 339| 530| 492 3.63
Lat 2to3/Lon31to 32 242 | 542| 2.63| 263| 28| 432| 365| 339| 430| 423| 399| 296 357
Lat 2to3/Lon 32to 33 240| 482| 2.69| 183| 221| 366| 228| 3.03| 334| 373| 553| 4.00 329
Lat 2to3/Lon33t0 34 254| 451| 248| 266| 263| 445| 279| 342| 315| 309| 486| 283 3.28
Lat 2to3/Lon34t035 263| 443| 334| 356| 246| 460| 267| 227| 279| 226| 424| 268 316
Lat 1t0o2/Lon30to 31 328| 407| 267| 200| 299| 283| 222| 219| 283| 325| 414| 354 3.00
Lat 1t02/Lon31to 32 211| 554| 365| 220 232| 373| 278| 274| 229| 353| 458| 353 325
Lat 1t02/Lon32to 33 229| 537| 274| 307| 281| 253| 293| 224| 289| 290| 563| 372 3.26
Lat 1t0o2/Lon33t0 34 249 | 443| 194| 245| 243| 339| 169| 3.06| 347| 247| 648| 3.06 311
Lat 1t02/Lon34t035 383| 430| 171| 283| 217| 396| 222| 203| 317| 401| 653| 324 3.33
Lat 0to1/Lon 29to 30 392| 341| 429| 289| 202| 351| 227| 308| 245| 334| 506| 343 331
LatO0tol/Lon30to31 290| 454| 374| 263| 224| 277| 234| 231| 313| 385| 558| 277 323
LatO0tol/Lon31to32 317| 454| 3.08| 219| 241| 312| 227| 260| 267| 238| 395| 448 3.07
LatOtol/Lon32to33 376| 461| 326| 241| 251| 304| 274| 203| 214| 308| 604| 375 3.28
LatOtol/Lon33to 34 410| 580| 327| 333| 378| 324| 343| 252| 343| 271| 494| 338 3.66
Lat 0to1/Lon34to35 273 459| 291| 245| 226| 350| 218| 121| 415| 212| 494| 298 3.00
North Avg. 2.89 4.60 3.15 2.59 2.68 3.56 2.74 2.54 3.06 3.08 497 3.54 3.28
Lat 0to-1/Lon 29 to 30 305| 354 250| 251 202| 306| 396| 321| 436| 329| 434| 182 3.14
Lat0to-1/Lon30to31 2.87 3.57 2.80 2.81 2.90 3.04 341 3.67 2.55 349 4.24 321 321
Lat0to-1/Lon31t032 3.11 4.39 3.71 2.04 2.75 3.76 313 222 193| 480| 498| 451 344
Lat -1to-2/Lon 29 to 30 4.04 2.92 2.34 2.37 3.10 311 322 4.41 4.55 581 4.07 3.37 3.61
Lat -1to-2/Lon 30 to 31 251| 413| 218| 204| 322| 385| 385| 456| 349 | 443| 475| 359 3.55
South Avg. 3.16 4.19 2.86 2.52 2.84 3.39 3.24 3.04 3.44 3.72 4.65 3.30 3.36
Country Avg 3.03| 443| 306| 255| 271| 352| 290| 275| 313 | 333 | 487 [ 349 3.31
Country Min. 211 2.92 1.71 1.68 2.02 2.53 1.69 121 1.93 212 3.67 1.82 3.00
Country Max. 4.10 5.80 4.34 3.56 4.12 5.42 4.02 4.56 4.55 5.81 6.53 4.92 3.70

Lat: Latitude

Lon: Longitude

'-": South hemisphere
Source: NASA (http://eosweb.larc.nasa.gov/)
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