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Preface

I have the pleasure of presenting a preliminary survey
report on disaster prevention in the Kingdom of Nepal by the
survey team dispatched by the Japan International Cooperation
- Agency at the request of UNDRO from April 8 to 20 in 1977.

While in Nepal, the team held discussions with the
authorities concerned as well as the UNDP offfce there and
conducted study tours In the f£ield in order to grasp the
actual disaster conditions in that country.

I take this opportunity to express our sincere gratitude
to His Majesty's Government of Nepal and the UNDP office in

Nepal for their whole-hearted assistance rendered to the team

JE\ LiBRARY

| May 9, 1977 LT

1080301L7]

Shinsaku Hogen

during their stay there,

President

Japan International
Cooperation Agency’
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I. Introduction and Summary of Recommendations

1.

1)

2)

3

4)

Introduction

The United Nations Office of Disaster Relief
Coordinator (UNDRQO) requested the Government of
Japan to send a six month mission to assist His
Majesty's Government of Nepal in establishing

policies 1n the area of desaster prevention.

In response to the request made by UNDRO, the
Government of Japan sent a preliminary survey mission
prior to the six month mission to study the overall
situation concerning disaster prevention and pre-

parédness in the Kingdom of Nepal.

The preliminary survey missilon consists of two
experts, Mr, H. Tamamitsu, Chief of the Technical
Staff, Planning Division, Mr. T. Matsushita,
Assistant Director, Sand Control Division, River

Bureau, Ministry of Construction, Japanese Government.

The preliminary survey misslon stayed in the Kingdom
of Nepal from April 8 to April 20y 1977. Through
the arrangement made by the UNDP office

(Mr. B, Hausner, Assistant Resident Representative
in charge), the team visited relevant Departments

of H.M. Government and held discussions on disaster

prevention.



5) During the mission's stay, the mission made a 1500 Km
field trip by vehicle to observe the sites of landslides

and floods in Hills, Terai, Inner Terai Area,



2. Schedule of Preliminary Survey Mission

The schedule and activities of the preliminary survey

mission is shown below.

April 7 (Thu) Left Tokye for Bangkok by JAL 767
(8:20 - 17:30) Stayed in Bangkok

8 (Fri) Visited Embassy of Japan and JICA office in
Bangkok in the morning.
Left Bangkok for Kathmandu by RN 402
(13:00 - 16:15)
Vigited Embassy of Japan and UNDP office.
Embassy of Japan
Mr. Noboru YABATA (Counsellor)
Mr. Hojun Kikuchi (First Secretary)
UNDP office
Mr, Klessa
(Representative of the Office)
Mr, Raheem
(Agsistant Resident Representative)
Mr., B. Hausner
(Asslstant Resident Representative)
Collected statistical data and history of

Nepal. Stayed in Kathmandu

9 (Sat) Visited Nippon Koei office in Kathmandu and
surveyed Bagmati River and land use situation

in and around Kathmandu Basin,

Stayed in Kathmandu



10 (Sun) Visited Nepal Red Cross Soclety with
Mr. B. Hausner and talked with Mr, Carl Naucler
(adviser to Nepal Red Cross Society from the
International League of Red Cross Societies)
and Mr. T.R, Onta {Chlief Executive Officer of
Nepal Red Cross Society)} concerning the
activities of the Society on Natural Disaster
Preparedness and Prevention.
Collected Map of Nepal

Stayed in Kathmandu

11 (Mon) Visited UNDP office and discussed the schedule
of the week with Mr., B, Hausner.
Visited the Ministry of Home and Panchayat,
in the morning.with Mr, B. Hausner and dis-
cussed with Mr. Shahi (the Secretary of the
Ministry) the background of the request to
dispatch experts in the field of Natural
Disaster Prevention to the Kingdom of Nepal.
Visited the Department of Soil and Water
Conservation, in the afternoon, and discussed
and exchanged opinions with Mr. M.E. Stevens
{Manager of Integrated Watershed Management
Programme Erom FAO of the United Nations)
who is assisting the staff of the Department
through this programme.
Visited the Embassy of Japan and made a courtesy
call on the Ambassador.
Asked JICA to finance expenses of the fileld
observation and survey trip.

Stayed in Kathmandu



12 (Tue) Visited UNDP office.
Mr, Tamamitsu visited the Ministry of Home and
Panchayat again in the morning and talked with
Mr. M.P. Kafle (Joint Secretary of the
Ministry) concerning the upcoming expert
miésion.and, in the afternoon, visited the
Department of Meteorology and Hydrology to
collect data.
Talked with Mr., G.L. SHAK (hydrological
specialist with UNDP) on the present
situation of data collection add meteoro-
logical and hydrological analysis.
Mr. Matsushita visited the Department of
Minés and Geology in the morning to collect
geological information on Nepal and confirm
the present situatlon of arrangement of
geological maps.
Talked with Mr., J.M. Tater (Deputy Director
General of the Department) regarding this
matter.
Vigited the Department of Soil and Water
Conservation again ih the afterncon and
exchanged opinions on Landslide prevention
with Mr. K.B. Malla (Deputy Director General
of the Departmenf).

Stayed in Kathmandu

13 (Wed) New Year's Holiday in Nepal
Preparation for field observation trip and
arrangement of data and information collected.

Stayed in Kathmandu



14 (Thu)

15 (Fri)

Léft Kathmandu for Birganj by Toyota Land
Cruiser with a staff member of Ministry of
Home aﬁd Panchayat, Mr, B.N. SHARMA,
Kathmandu - Naubise - Hitauda - Amlekhganj
- Bagmati River - Simra - Birganj
Survey 1 Intensively cultivated land use up
to mountain top along the road to
Hitauda.
2 Landslide and collapse of mountain
slope along the mountain road.
3 Sporadic debris-flow deteriorating
roads and cultivated fields,
4 Flood inundation in Terai plain,
(310 Km trip) Stayed in Birganj

Left Birpani for Bhairawa
Birganj ~ Hitauda - Bharatpur - Narayangad
- Narayani River (Gandaki River) - Ferry boat
- Butwal - Bhairawa - Lumbinli - Bhairawa
Survey of landslide {collapse of mountain
slope) of Siwalik range,
Mahabharat range,
Narayanl river gorge and
Ganges plain (Terai) formed
by Gandaki River.
(350 Km trip) Stayed in Bhairawa



16 (Sat)

17

(Sun)

Left Bhairawa for Pokhara

Bhairawa - Butwal - Tansen - Syangja

~ Pokhara.

Survey 1 Intensively cultivated land use

2 UCollapse of mountain slope along
‘xoad and river.

3 Sporadic debris flow on amall
alluvial fan.

Many persons were killed and
houses were destroyed, cultivated
fields and slopes were lost.

4 Flood in relatively lower river
terrace caused by running water
and sand materials at the time of
the flood.

5 Phewa Tal and destroyed barrage

Talked with Gandaki Zonal Commissioner at
his office.
(250 Km trip) Stayed 1in Pokhara

Left Pokhara for Kathmandu

Pokhara - Setl River - Damauli

= Mugling Phant -~ Trisuli River - Naubise

-~ Kathmandu

Survey 1 Collapse of mountain slope along
river and road
Debris—-flow on small alluvial fan
Flood inundation and erosion of
relatively lower river terrace
caused by rumning water.

(300 Km trip) Stayed in Kathmandu



18

19

(Mon) Visited UNDP office and reported the results

(Tue)

and impressions of our field trip to
Mr. B. Hausner,
Visited the Department of Irrigation and talked
with Mr. N.K. Agrawal (Deputy Director General
of the Department) on irrigation projects in
Nepal and trouble and damage caused by the
flood.
Visited Department of Roads and talked with
Mr, B.P. Shah on the problem of road maintenance
and trouble and damage caused by the landslide
(collapse of mountain slope) and debris—flow.
Visited the Ministry of Home and Panchayat and
reported the results of the field trip to
Mr, M.P. Kafle and Mr. B.N. Shamma,
Visited the Embassy of Japan.

Stayed in Kathmandu

Visited the Embassy of Japan and reported the
results of the Preliminary Survey and the
future direction of disaster prevention in
Nepal.

In the afternoon, visited Mr. Klessa and

Mr. Hausner at the residence of Mr, Klessa

and reported the results of the survey and the
future direction of disaster prevention in
Nepal.

Visited the Ministry of Home and Panchayat and
held -final talks with Mr. M.P. Kafle concerning
the upcoming expert mission on disaster

prevention.



20 (Wed) Left Rathmandu for Bangkok by TG 312 at 11:30.
Stayed in Bangkok

‘21 (Thu) Left Bangkek for Tokyo by JAL 464 at 13:00.
Arrived in Tokyo at 21:30.



3,

e

1)

2)

3

Summary of Recommendations

The mission obtained fruitful results with the kind
cooperation of His Majesty's Government of Nepal and
the UNDP office, in spite of a short term survey,

in appraising the existing situation of natural
disaster from which the Kingdom of Nepal has suffered
for a long time, The mission was able to get useful
information for study of the direction of future
technical cooperation with Nepal concerning natural

disaster prevention,

It is an urgent matter for the Kingdom of Nepal to
tackle the establishment of policles, systems and
measures for prevention of natural disasters caused by
floods and landslides including collapse of mountain
slope and debris-flow.

The mission, therefore, felt strongly that a long term
mission of disaster prevention to study the situation
in more detall and to give proper advice to the
concerned Departments of H.M's Government is definitely

necessary.

As to the long term mission, it is recommended that,
at first, one(l) expert who is a hydrologist and at
the same time a river control and sand control
(erosion and debris-flow control) engineer be sent to
H.M's Government of Nepal. He should also have a
knowledge of geology and experience in administrative

matters involved in disaster prevention,

- 10 -
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4)

5)

Because of the importance of the experts duties,

it is recommended that the expert continue his duty
for at least one(l) year. _

The expert will study and collect necessgary informa-
tion and give advice concerning policies, systems

and technical measures for disaster prevention,

Some additional experts or project survey missions
might be necessary according to the expert's study
and activities., However, these judgements will be

the responsibility of the expert.

The expert is expected to implement his assignment
actively and effectively as a UN expert cooperating
with his counterparts of the Ministry of Home and
Panchayat,

The expert's activities should be closely connected
with the activities of the Central Disaster Relief
Committee under the Chairmanship of the Minister of

Home and Panchayat.

- 12 -



Intensively cultivated hills along the road from
Kathmandu to Naubise

Landslides along the road from Kathmandu to
Pokhara

- 13 -



Debris-flow to a village in a small

alluvial fan in Syangja area

A river covered with sand materials

in Teral area
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1.

1.

Background

The Kingdom of Nepal extends from 26.30 to 30.30 degrees
North latitude and from 80 to 88 degree East longitude,
The length of the country (from east to west) is approxi-
mately 800 Km, the wiath of which is 150 to 250 Km,

Total area of the country is 141,000 Km2.

The Himalaya range is situated in the northern part of
the country, near the border with China. Mountains in
this range have heights of from 5000 to more than 8000
meters above sea level.

From the center to the southern part of country lies

the Mahabharat range 1500-5000 m high, and in the Southern
part, the Chure or Siwalik range 600~1500 m high.

The country is roughly divided into 3 zones according to
topography, geology and climate; the Himalayan Midland
zone, the Inner Terai zone and the Terai zone. The first
zone 1s a hilly area between the Himalaya and Mahabhara
ranges. The second is the area between the Mahabharat
and Siwalik ranges, 600-900 m high. The third is flat
land lying south of the Siwalik range with a maximum
height of 300 m, extending from east to west through

the country.

- 15 -
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In the Teral zone, the annual rainfgll amounts to from
2000 t 2500 mm.

This area has a semitropical climate, the maximum
temperature 40°C in April or May, the minimum is 4°C.
The inner Terai zone has an annual rainfall of 1500 to
2500 mm, and has an average temperature 6 to 7°C lower
the than the Terai zone,

In Himalayan Midland zone rainfall varies from place to
place. South of the Himalayan peaks, such as in Annapurna
or Everest, annual rainfall amounts to from 2000 to
3500 mm.

Temperatures in this zone are low and moderate.

Most of the annual rainfall occurs during the monsoon

from June to September.

The geology of this country is complicated and several
structural zones lie parallel to the Himalaya range.

The southernmost structural zone, Siwalik, is the
youngest, belonging to the Middle Miccene - Pleistocene
age (1~10 million years ago).

This zone consists of weathered sandstone, mudstone,
shale and conglomerato.

Most of the Himalaya area consists of accumulated

rocks, such as'sandstone, shale, etc., and the geologists
recognize that this area was formerly under water

between the Chinese and Indian continents.

The Terai area (including the Imner Terai) covering 1/3
of the total area of the country, has 1/3 of the total
population of 12.3 million (1974). Two thirds of tﬁe
national population is scattered all over hilly area.

- 20 -



The annual rate of population increase is a 1little less

than 2 percent.

Almost 93% of the population lives on agriculture,
Principal crops include rice, maize, sugarcane and wheat.
0f the Gross Domestic Product 13,128 million Rupees
(approximately $1,050 million U.S.) in 1974, 70% was

from agriculture, 10% was Erom manufacturing.

The Teral area is the most productive area and covers
nearly 70% of cultivated area in the country. People are
cultivating hilly area up to the top of the hills, where
they cannot expect high productivity.

Many cattle, goats and sheep are fed in hilly area.

Government revenue amounts to 774 million Rupees

(565 million U.S.) and expenditures amount to 992 million
Rupees ($80 million U.S.) in 1974, resulting in a 218
million Rupee deficit.

International trade in 1974 amounted to total exports of
$33 million U.S., imports of $82 million U.S., resulting
in a trade deficit of $50 million U.S.

The Kingdom of Nepal is administratively devided into 14
zones and 75 districts. EFach zone has a zonal commission
and each district a district director nominated from

H.M's Government.

- 21 -



III.

Findings

Disasters in the Kingdom of Nepal are caused by floods,
landslides, earthquakes and fires. Floods and landslide
are among the most serious cause of disaster. Statistics
since 1975 show that roughly 200 lives are lost and 1500
houses are destroyed every year, mostly by floods and
landslides.

The recently established Central Disaster Relief Committee,
with the Minister of Home and Panchayat as its chairman,
has indicated its activities in the area of disaster
prevention and preparedness, Besides the above national
committes subcommittees on the district and village level

are also set up for hospital services.

The Nepal Red Cross Society has been conducting remarkable
activities throughout the country in the area of disaster
preparedness, building -store houses in regions and
distriets to stock materials for emergency use in case

of disaster.

The Red Cross Society is also giving training in emergency

relief to local staff members.

The Department of Soil and Water Conservation has also
been carrying out effective service is the area of
"Integrated Watershed Management" with the support of

the United Nations Food and Agriculture Organization.

The FAO started its program in 1967.

In its second phase activities starting in 1975, the FAO
enphasizes surveys on land conditions for forest restora-

tion and land use. The FAQ also put forward a progran

- 22 —



for a demonstratlion basin and a program for the Pewatal

and Bagmati food basin.

The-Department of Irrigation, Hydrology and Meteorology
is actlve in undertaking irrigatdon projects in the Terai
area.

In connection with these projects, the fixing and stabili-

zation of river channels are under consideration.

Hydrologists of the Department have compiled hydrological

data in different basins for more than 10 years. Those

data are useful for the estimation of floods.

Meteorological data are also available for the past 10
years. ‘

From the file of recorded rain gauge stations, daily and
hourly precipitations were obtained for the purpose of
flood estimation. Some observatory stations are connected
with central office by wireless, relaying the amount of

rainfall five times a day.

The Geological survey Department alsc presented satisfactory

geological data which have been compiled by many geologists.

UNDP is also conducting a geclogical survey for mineral

resources.’

The Road Department has an important role in maintaining
the existing paved roads that stretch over 2000 Km,
Because of the rugged topography and unfavourable
geological and meteorological conditions, road maintenance
in Nepal is very difficult, especlally in the monsoon

season, Officials of the Department have continuous

- 23 -



10.

11,

patrols and are prepared to take emergency action.

As regards geological maps of Nepal, it is possible to
obtain a colour separated map of one-five hundred
thousands (1:500,000) scale compiled by Dr. ARITA,
Hokkaido University of Jaﬁan, in 1973, This map may

be obtalned in Tokyo.

This geological map covers the whole land area of
Nepal except the Terai area.

In addition, the Department of Mines has the original
of 2 one inch-eight miles scale geological map compiled
by a geologist of the USSR in 1972,

According to information of the Department, it is,

at present, arranging and compiling a one inch-one mile

scale geological map of the midlands area.

As regards topographical maps, a one inch-one mile

_scale topographical map may be obtalned in Kathmandu.

- 24 -



Iv.

l-

Recommendations

Disaster prevention and disaster preparedness are closely
connected to the objective of mitigating the damage caused
by disasters. '

In the Kingdom of Nepal, disaster preparedness activities
have progressed in satisfactory steps. Disaster prevention
activities, however, are in the biginning stage.
Development of prevention policies and measures to cobe
with mounting disaster damage in this country is strongly
desired.

Damage in the Kingdom of Nepal is caused by floods,
landslides, earthgquakes and fire. Because of the
physical differences of the above disasters, prevention
measures should be considered separately by the type of
disasters. Floods and landslides caused by rainfall
will be the first category, earthguakes the second
category, and fire the third category., It is recommended
that disaster prevention measures should be started for
floods and landslides, since most fatalities and serious

damage have been caused by those types of disasters,

Generally, in order to mitigate flood or landslide damage,

following measures have to be emplayed.

i) Watershed management to reduce water and sand dis-

charge from the gources of rivers and valleys.

i1) Protection structures to cope with flood innundation

or the collapse of slopes.

- 25 =



iii) Flood plain or damage susceptible land management

to modify susceptibilicy by means of proper land

use L]

iv) Structural change and floodproofing to avold serious
damage by reinforcing or reforming the houses,

bulldings and other structure in damage-prone areas.

v) Emergency measures such as flood warnings, flood
fighting, evacuation, etc. to minimize the losses of

residents.

The above mentioned measures should ideally be employed
in combination for the purpose of achievement of the

most effective disaster prevention policy.

Those measures of disaster prevention are the responsi-
bility of many different departments.

Therefore, close cooperation and coordination amoung
the different departments are esseﬁcial to eliminating
the duplication of efforts of the departments.

Effective prevention policies can be accomplished only
by continuous efforts. Therefore, steps should be taken
one by one., To choose the first step several natural
and social conditions must be considered., GCenerally,
fatalities and other personal damage should be prevented
at first, then cattle, property and farm land. Protec-
tion structures take most of fhe budget, being employed
only 1f justifiable from the economical and financial

viewpoints,

- 26 -



7.

In evaluating disaster prevention measures, preparatory
basic systems should be formed in the beginning.
Collection of data on past disaster damage and on
meteorological, hydrological and geological conditions
in connection with the damage, should be made systemati~
cally and promptly.

According to the information collected above, annalysis
of the damage susceptibility of each area or each block,
preferablly by small or medium size catchment area,
should be made from the viewpoints of topography,
meteorology and geology. Consequently, the priority of
disaster prevention policies for each different area will

be considered.

Where the population is concentrated protection structures
may be justified economically, while in less populated
areas resettlement might be tha preferable solution.
Protection structures for flood and landslide should be
deviced 80 as to be most economical using local material
such as gravel, rock, and timber lying on the rivef bed.,
At the same time, the construction method of the structure
should be simple and easy enough to allow the people to
participate in the operation.

A warning system for floods and landslides will, in any
case, be the most useful measure for disaster prevention.
Even after constructing protection structures or resettle-
ment, people are not completely free of the disaster
danger. A warning system will also be useful for these

protected areas. A warning system covers weather, amount

- 27 -



10,

11,

of rainfall, floods and landslides. Natural conditions
must be analyzed in relation to the damage which has
occurred in the past.

Telecommunications systems should be developed in the
future to provide effective warning. An administructive

service system or organization must also be developed.

An evacuatiocn system for emergencies is also considered
necessary in connectlon with the warning system.

Refuge located 1n safe areas must be designated Before-
hand. Disaster prevention and disaster preparedness
are not clearly delineated. Of course, it is not
necessary to divide them, since those two functions
should always be combined for the purpose of damage
mitigation. Local administrative systems will be
reformed to work for disaster prevention as well as for

disaster preparedness.

Natural disaster caused by heavy rainfall in the Kingdom
of Nepal can be typlcally classified as follows:

1) Landslides of steep slopes which destroy land and

houses on top and at the foot of slopes.

i1} Flush floods or torrents in steep valleys which
destroy land and houses along the valleys and on
the past soll desposit fan area at the mouth of

the valley.

1ii1) Innundated floods with sand and gravel in relatively

open valleys, which mainly destroy cultivated land

along rivers,

- 28 -



12,

iv) Floods in plain land such as the Terai, which wash

away the land and houses with sand and gravel.

In order to control these floods, torrents and landslides,
heavy capital investment will be necessary as well as
technical experience. To find the physically and economi-
cally appropriate method of control some demonstration
projects are recommended.

In these demonstration areas, comprehensive disaster
prevention measures, including not only protection works
but also warning systems, proper land use, etc., should

be studied.

During the preliminary mission's fileld trip, the missidn
felt thaf”the Kari Anam valley near Syangja may be a
suitable demonstration area, since this area has heavy
precipitation as well as unfavorable geological condi-
tions and is populated. This valley might well to be
economically developed by means of flood prevention
measures,

Other demonstration sites will be somewhere in the Terai..
The mission heard that near the outlet of the Bagmati
river to the Teral area, irrigation projects or "Integrated
Watershed Management" programs are to be promoted.
Demonstrations of controlling the rivers are recommended
in the Teral area in connection with irrigation or other
programs. Most of the sediment transported to the Terai
area seems to have come from the errosion of the Siwalik
Range. Flood control in the Terai area could be achieved
by means of controlling sand and gravel ocutflow from the
Siwvalik Range.

- 29 —



13.

14.

15.

The preliminary mission had only a brief glance over
the problems of disaster prevention and preparedness
which the Kingdom of Nepal is facing. Recognizing that
there are a lot of difficult problems to be solved for
the development and welfare of the people of the
Kingdom, the mission felt that a long-term mission of
disaster prevention to study the situation in more
detail and to give proper advice to the Departments

of H.M's Government is definitely necessary,

As to the long term mission, it is recommended that,
at first, one expert who is a hydrologist and at the
same time a river control and sand control engineer
be send to H.M's Government of Nepal. He should also
have a knowledge of geology and also have experience
in disaster prevention administration.

Because of the heavy responsibilities on the expert,
it is recommended that he continue his work for at
least one year,

The expert will study and collect necessary informa-
tiony and give advice concerning policies, systems and
technical measures for disaster prevention.

According to the expert's study some additional experts
or project survey missions might be necessary.

These judgements will be left up to the expert.

The expert is expected to implement his assignment
actively and effectively as a UN Expert, cooperating
with his counterparts of the Ministry of Home and
Panchayat. Secretary and/or Joint Secretary of the
Ministry of Home and Panchayat should fully cooperate
with and give support to the expert.

- 130 -



The expert's activities should be closely connected with
the activities of the Central Disaster Relief Committee
presided by the Chairmanship of the Minister of Home and
Panchayat.,
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Attached Tables and Data

1. Departments and other Authorities concerned of His Majesty's
Government of Nepal and UNDP office we met and held talks with
in Nepal.

1) Ministry of Home and Panchayat

Mr. Shahi Secretary
Mr, M.P. Kafle Joint Secretary
Mr, B.N. Sharma Staff of Secretariat

2) Department of Solil and Water Conservation (Ministry of Forests)

Mr. K.B. Malla Deputy Director General

Mr. M.E. Stevens FAO
Project Manager of Integrated Water-
shed Management, Torrent Control and

Land Use Development Project
3) Department of Meteorology and Hydrology (Ministry of Food,
Agriculture and Irrigation)
Mr. G.,L. Shak Hydrologist from UNDP
4) Department of Mines and Geology
Mr. J.M. Tater . Deputy Director General
5) Department of Irrigation (Ministry of Food, Agriculture and

Irrigation)
Mr. N.K. Agrawal Deputy Director General
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6) Department of Roads (Ministry of Public Works)
Mr. B.P, Shah Chief Engineer

7) ‘Nepal Red Cross Scciety
Mr. T.R. Onta Chief Executive Officer
Mr. Carl Naucler Adviser from International

League of Red Cross Socities

8) UNDP office

Mr, Kiessa Resident Representative of

the office
Mr, Raheem Assistant Resident Representative
Mr, B. Hausner Assistant Resident Representative
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Disaster Relief organization in Nepal

Central Disaster Relief Committee }
Nepal Red Cross
Society

Central Working Committee

Zonal Commissioner

District Disaster Relif Committee = District Red Cross

Village Panchayat

Members of Central Disaster Relief Committee
Chairman Minister of Home and Panchayat

Members Minister of Forests, Vice Minister of Forests
Minister of Health,
Secretary of Finance Ministry
" Home and Panchayat Ministry
" Forest Ministry
" Food, Agriculture Ministry

General Secretary of Red Cross Society
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Chairman of Industry and Commerce Association

Joint Secretary of Home and Panchayat Ministry

Members of District Disaster Relief Comﬁittee.

Chairman Chief District Officer

Members Chairman of District Red Cross Society
Chairman of District Panchayat

Chairman of Class Organization
Chairman of Village Panchayat
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3. General Statistics in Nepal
(U.N. Statistical Year Beook)

Population {in million)

1.

US.§ £ 12.5 Rupaes

1970 1971 1972 1973 1974
Population 11.23 11.56 11.81 12.07 12.32
Trade (in million Rupees)
Import 855 703. 870 1031 -
Export 489 462 617 487 -
National Accounts GDP (in million Rupees)
Agriculture,
Forestry Fishing 5,927 6,040 7,085 7,704 9,068
Manufacture 788 819 995 1,082 1,304
Construction 192 213 149 153 219
Wholesale, Retail,
Trade, Restaurant,
Hotel 363 372 381 390 399
Transportation,
Communication 192 234 285 347 422
Finance, Insuran-
ce, Real estate 857 884 907 942 979
G.D.P Total 8,79 9,077 10,399 11,260 13,128
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Government Revenude and Expenditure (in million Rs.)

1970 | 1971 1972 1973 1974
Total Revenue 464 459 553 612 774
Tax Revenue 411 397 466 - 518 646
Income,wealth
tax ' 20 21 22 23 33
Land tax B8 76 83 71 110
Custom duty 194 - 159 199 239 276
Transaction
Consumption 95 126 144 166 199
Total Expenditure 684 765 889 886 992
Defence 50 57 63 71 83
Economle service 34 39 43 57 . 67
Sacilal Service 33 62 69 79 92
Other current : '
expenditure 102 142 149 173 236
Development
expenditure © 465 465 565 505 514
Total Balance ~219 ~305 ~336 -273 ~218
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Agricultural Production and Cultivated Area
(in thousands of tons and ha.)

1970 1971 1972 1973 1974
Production of
Rice 2,305 2,680 2,010 2,402 . 2,200
Wheat 2635 193 223 225 225
Maize 833 761 810 800 800
Cultivated area
of Rice 1,182 1,300 1,104 1,200 1,200
Wheat 195 228 239 240 240
Maize 446 437 434 440 440
Livestéckﬁ (in thousands)
Cattle 6,300 6,350 6,400 6,450 6,535
Pigs 320 300 300 300 324
Sheet 2,200 2,200 2,220 2,250 2,266
Goats 2,260 2,300 2,300 2,300 2,348
Buffaloes 3,460 3,622 3,692 3,760 3,831
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Temperature in Nepal

5.

{Mean value and Absolute extreme value)

Upper: maximum value

degree centigrade

in

value

: minimum

Lower
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Lat. 27°42!

Elevation 1288 m
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Long. 84°00°'

Lat, 28°11"

Elevation 833 n

Pokhara
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Rainfall intensity at Pokhara in 1973 (in mm)
Date Time Duration Rainfall
June 5 2:38 ~ 3:43 1lh 05 min 27.3
26 4:00 - 5:00 1 : 00 37.0
July 2 19:10 -20:00 0 :50 42.0
11 17:15 -18:00 0 : 45 39.0
14 24145 -02:00 1 :15 46.0
15 1:35 — 2:40 1 : 05 52.0
17 20:50 -21:30 0 : 40 23.0
25 16:50 ~17:30 0 : 40 33.5
30 1:30 - 2:35 1. : 05 29.5
August 20:25 -21:00 0 :35 23.0
22:30 -23:40. 1 :10 30.0
24:58 - 1143 0 i 45 31.0
13 21:16 -22:16 1 :00 24.5
17 2:00 ~ 3:30 1 : 30 64.0
21 21:45 -22:15 0 : 30 46.5
25 19:15 -20:00 0 : 45 20.0
24 18:10 -18:45 0 :35 29.0
28 20:50 -21:15 0 : 25 23.0
31 24:10 -01:15 1 : 05 41,0
24:00 ~2:00 2 : 00 60.0
Sept. 10 24:15 - 1:15 1 : 00 47.0
16 18:40 -20:55 2 115 77.0
5:45 - 7:37 1 : 52 31.0
23 16:50 -20:00 1 :10 46.5
24135 ~2:15 1 : 40 42.0
30 19:15 ~21:00 1 : 45 32.5

- 51 =




69, 0z'3ny T’ &4} %4 0T T <8 SL ueal
(TL - 9961) | (TL - 996T) | 9°¢ 0°%1 S ¢ 9°¢ T°1 61 62 *UTH
¢ . 8T°IPC | 8 '3ny | TZ'TInC| 0z°8nv | zzt8ny | @TTINrL | z CInr ox
005"z L£°66 006t | 070t 0zL°T | 005‘z | O5°T | 0zo*T | o0zT°T R
Nax 0ST‘S = V aTTWy Ieau Tpunyrer ‘¥ t3deg 1saM  (Q9g£-oN
1L, D1 °des T02°T TeL 1 SHET | ¥8E'T TIE‘T ZULTT 060°T uBay
(2L - 296T) | (22 - 796T) | €6¢F %4 XA V274 80€ VAXA 9€¢ ‘UTH
. . ¢T-deg | pr‘des Tz°Inr| €z°des | gz Inr ¢ Inr 9z inr ]
007°9T ¢ 009°TT | 00%‘9T 008°6T| 000°TT { 06Z°TT | 06T°0T 0gC L *PR
NEM Qmwamq =Y Hhm_....mﬁﬁoﬁ Aealu Hﬁﬁ&ﬁmﬂﬂﬂu d HH.mﬁbm‘M OwN.OZ
6% €°ZT y°g 0% 1°g 0y 70T UEaR
0L, 0Z Tl _
3
(zL - 996T) | (22 - 99%6T) | 90 | 80 0o |zo | w0 (g0 z°0 LS
cre 69 gi-deg | g unp 0z Inr| zz*des | gz InrC | ¢ “Ior 7 "dny 931eydSTP
L6T ELT €I€ 66 A Le ATA “XeR
AW IIXT a8exsay ZL6T TL6T 0L6T 6961 8961 196T 9961
S 88T = V TPEITRG IBU ueleg je paleuans g FINPYEW “IaATY BPIES QLT 'ON
298 a
( \ma 1)

1edeN Ul sI@ATI UTER JOo ITaEYISI(

- 52 ~



[4

065 4: 74 €9/ 809 z88 S6S 374 uBdy
(2t - 996T)| (2L - 996T) | 91T 8yT 91 7ET XAl £2T LET "UTH
‘ gz*Inr | g1 unp 6 *3ny| gz*1tnr | ¢ 300 { QT TOC 47 Say -
06E°6 o1L 009‘v | oos‘s | o09g‘s | oovc | ose‘6 | osz‘v | owe‘c o
Nax 009°/T =V indiepq Iesu jeydnduey 1® -y Tsoqjung ¥ Tsoy 3deg (g9 oN
91" In[ 0°¢ [ Y 0°Z 6°C y'g L'y upay
(22 - €96T)| (TL - €96T) | T'T 0T z°0 £°0 9°0 T°0 €°0 “UTH
«TN . TN +3n 312 TN 2n
zic 6 %Z*Inr | gT unr 91" TInC| TZ°3nV | ¥ 390 | oT°1OC y¢ " 8ny —
162 S0€ r449 43 ™I LLe 202
Nax 9ZI= V TueyTTOY 3B ¥ TuRIInY Y TiemSeg (/G oN
L, 8z Inr 8T 6T LT %6 6T A 4 uEsy
(ze - 296T)| (2L - €96T) | T°0 70 €0 ) €0 9°0 Z°0 ‘uIy
. gz Inr | grtunr 9T 1Inr| 6T°8ny | & 320 | OT IOC yg 8oy .
98 (L 918 LT9 286 | 189 L6Y 089 5€9 XER
Nag.mmm =V npuemyjey Ieau ieyqoyy ¥ TIewSeg (GG oN
0L£ cgh 6TS 80y £19 AL 8S¢< ueay
(L - %96T) | (TL - ¥96T) | SS €9 8¢ Li 43 09 cg ‘UTH
‘ 8T toc | g "3ny | greunp| 4ze8ny | ¢ 300 | ¢TTAr | 4z 80y x
0zL'9 £0s ocs‘c | 009z 0so‘s | ooc‘z | ozz‘e | osv‘z 0Tz C R
mw Q09I = ¥ eduyg irou uovfejoy ¥y Tuel TTey Y TuRdeiEN QZy ON

- 53 -~



‘2461 w abioyasi) uoaly Apoay pup Aujuop  sbosany D
{22 - £961) abioyasig uoa Apoas puo K|yjuoy abosaay &l

—0005

(zWXY 068°2h Vv3dy INGWHIWTG) 9054

INVAYSIHD 10 Y3AIH  INIVNEYY

10330 [AON | 420025

By | “1op["une | dow | -sdyaow[q a3 uop

- QI

— 02

—— 0E

Ot

— 05

09

— 0L

— 0B

— 06

= 001

RONVARIVS [, N} GBS

VIHy  INSWHOLV)) ] L

JOH0O YVYHHOHD 40 H3AIY 1LYWOVE

3O9HVHISIQ NVIN ATYVIA ANV ATHINOW 3JOVHIAY

- 54 =



Ieezeqg TiBpuesn
89, ¢ Sy | zz°1 0TZ‘s 0Lz‘y eydiog | Jey Sunay iang TuedexeN | chy
L9, OT"InC| 08°7 96¢ 80¢ eipIo9 | ae3dunted | eToyyedey) Tuedeiel | QY
0L, L "3y | 22°'T TIL 78% BvIBYP[O] [TABq TOOUq eTOYYy T39§ TuedeleN | Oty
Piepueg
89, § *I°0| 6S°0 0ZL‘9 00%°TIT ©3urays | uoedejoy e TuedeIBN | 07%
0L, LT*unf | GE°g 065°T 9Ly Juysue], [IneyotIung BTOYTYPUY | TuekeleN | oIy
0L, €T | %E°O 0%T T 0£9°9 Inyotawng ( TUSqIIS | TRpuedITEy | Tuedexey | QTY
69, 0z°3ny | %0 005°Z 0STS oTTmy | TpumjlEl T3aday 3IsamM | 09¢
%9, 7Z°3ny | ¢%Q 088 086°T wny3Ingd uowfey BTOUYYTT®Y | T3dsy 3saM | Q€E
69, 0T°8ny | TL0 174 4 000°¢ uoe3exeuny | eyepelieg TPRUTEYRY TTeuley | Q62
TLy 0T°d2as | 8E°0 00%°9T 068°ZY Taefepnoqg | ruedesty) TTeUIey | 082
0L, TZ°InC| 9%°0 019°S 06T°ZT 3Tyney) emep TI2yg TTRUIEY | QT
TL, 01°das | €60 0g0°L 09%°L uedyag e33ueg 1398 Treuaey | 9z
Ty 0T°deg | g% 009°6 ovZ 1e ueSrag 1e3TURg TTeUIRY | 052
TL, 0T*des | g¥°0 050°S 097°¢1 10%ITS 1e8e1EsSy TTRUIRY | Qb
0L, 0Z°TIn{ | 86°T €LE 88T IpelTRd 1e8 euang TIEMeyey | 0LT
(zmi/2as/
agaeyastq mﬁv agaeyo (o9s/¢uw) ﬁmaud Juan £q aesu UOTIB3g Laeanqrag, IaATy UoTIEIg
Jo 93eq | -STQ ITuf} | @2318YdST( -423e) umMog, Jo *oy
(22 - y96T)

Aumm\mﬁ ufr)

TedoN UT SI9ATI @Yyl Jo 93IeydsTp omeaIxXy

- 55



ZL, 9z°das| €L°0 00Ty 079°¢ eampueya|  2eySToR ammey, | ysoy 3dag | 069
89, § ‘390 €50 06€‘6 009°LT and£eppn | 3sySnduey Tsojung | Tsoy 3dag | 089
0L, 0z'Inc| 090 0s% 2 00T*Y Sunypreyyp| eanqelg Tso¥ epng | ¥soy 1das | 0.9
%9, ZZ'IoL| 25°0 82ZY £Z8 deyosuey| zenSues | eroyy mppy | ysoy 3des | 099
TL, € "1or0) I£°1 0zZYy £1€ osoyL| nTeunsey | eToyy FIwpp | rsoy 3das | 059
99, #z*%ny! ¢ T Lit TL8 TAPTTYA)  Tanwueg | RTOW NTSoy | Fsoy 1des | O%9
1EBYD
¢4, BZ'INL| QL0 oTh e 0Z6'Y BIBJUBY) | IEADYIERJ TS0y ung | 1soy Idag | (9
, n8ueg .
0L, 6 "By | t7°1 CZI'T 629 eIEjURY) sweTeyd | eroy TudeTeg | Fsoy 1deg | Qg9
99, T "3ny| 61°0 94y 0T%‘z Buey3my | asTqEIEg Tsod s3oug | Isoy 3dsg | 019
0L, 9T°TRC| 56°% 1419 9Z1 TURN TRy UMy TIemed | 06
L, 8Z°InC| €T°2 2" 86 8°€T nyIEy Jojieqg | BTON opeyp Taew8eg | 09¢
L, B8T°TRC| O05°T 9{8 58s npurmniIey |  IEYqoy) TIemSeq TIemleg | 0g¢
99, %Z°8nv | cy°¢g 18T I 4 uejeg| qeifeyg | eYOA mpjeN | T yavwdeg | o%¢
0L, LT°TOC} 0Z°C ooy ¥8T taeeserryy ( ypadey piang | juekeiey | ¢8Y
TL, ETunr} 67°2 yay 69T aneyarqaq aey3on Ieyloq | Tuedexey | 0/%
g9, 9z-3ay| 18°1 0S0°T 6.5 BINEITH ede ey T3deq TuedeaeN | Q9%
Blo
T, o1°das| ¢€T°€ Qs 79T TInsTaL | Faeawalag aswmmwgm Juekezey | owy
I35
FHeue Mwmm:,_“ s | | ey | vomaess | kxeanqpm | aeary | UTETIS

- 56 -






	Cover
	Contents 
	I.Introduction and Summary of Recommendations
	1.Introduction
	2.Schedule of Preliminary Survey Mission
	3.Summary of Recommendations

	II.Background
	III.Findings
	IV.Recommendations
	Attached Tables and Data
	1.Departments and other authorities concerned of His Majesty's Government of Nepal and UNDP office with which the mission held talks during the stay in Nepal
	2.Disaster Relief Organization in Nepal
	3.General Statistics of Nepal
	4.Damage caused by floods and landslides in Nepal
	5.Temperature in Nepal
	6.Precipitation in Nepal
	7.Discharge of main rivers in Nepal

	Cover

