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Estimating spatial soil erosion distribution in Backan province, Vietham

Duong Dang K hoi
Email: khoi_tn@yahoo.com

Abstract

Soil erosion is a serious environmental problem that poses a serious threat to sustainable agro-ecosystem
in the northern mountainous area of Vietnam. Estimation of spatial soil loss from the existing dataset is very
important especially in the highland area. Spatial soil loss estimation has been conducted for the area of Backan
province, Vietnam. The objectives of this study are to estimate the spatial distribution of the soil loss magnitude;
and to evaluate the extra productive cost under the study area. The Universal Soil Loss Equation (USLE) was
integrated within IDRISI32 package to implement these two objectives. The results found that the estimated soil
loss using USLE models falls between 1.0 to 247.2 ton ha™' year”. According to USLE model, about 66% of the
total area was estimated to yield soil loss of less than 10 ton ha™ year'. Nitrogen was estimated to have the
highest loss from this area (about 425 ton) followed by phosphorus (about 132 ton) and potassium (about 91 ton).
The estimated cost of losses of NPK was at 3,033.0 million VND year™ or US $153,808.2 year .

Keywords: GIS, soil erosion modeling and USLE.



ESTIMATING SPATIAL SOIL EROSION DISTRIBUTION
IN BACKAN PROVINCE, VIETNAM

DUONG DANG KHOI

i Presentation outline

= Problem statement
= Objectives

= Methodology

m Results

= Conclusions




1. PROBLEM STATEMENT

@ Babe district (location) is located in the northern part of
Vietnam.

@ Why soil erosion was happened in Babe? In recent years, soll
erosion in Babe resulted from land cover reduction (land use)
leading to onsite negative effects on soil productive capacity in
the area. Such Similar trend (land cover) was widely occurred in
northern Vietnam.

J

** Moreover, spatial variation of slope (slope map), high
annual rainfall (rainfall figure) under poor vegetation cover
resulted in accelerated soil erosion in the area.

¢ Therefore, soil erosion estimation providing the basic for
soil conservation programs for this area is an urgent need.




2. OBJECTIVES

1. To estimate the spatial distribution of soil

loss in Babe district, Backan province,
Vietnam.

2. To evaluate the impact of soil loss on the

extra productive cost In agricultural
production.

3. METHODOLOGY

Data collection[1] »Data editing [2] » Data importing [3]
Factors estimation[4] Rasterization[5] |+ CS correction[6]
Construct models[7] — Run models[8] Estimate extra cost[9]

Soil loss and extra cost estimation process




3.1 USLE cartographic model

Contour map Rainfall Soil data Land uses
DE
LS factor R factor K factor C factor
|
Annual soil loss map
3.2 Estimating extra cost
Soil erosion in SMU
Loss of NPK in SMU NPK content in SMU
Cost of NPK in SMU Current price of NPK

Cost of soil erosion in SMU

Note: N, P, K content refers to only the top-soil layer




4. RESULTS

A = R*K*L*S*C*P (Wischmeier and Smith, 1978)

A= mean annual soil loss
(ton hal year?)

The model variables are estimated as follow:

Factorial maps of USLE Model

R: rainfall erosivity index, assume the same in
the entire area.
R = 0.548527P — 59.9 (Xiem, 1999)

P = measured annual precipitation in mm
R =683.68 MJ ha!year -1




K = soil erodibility index (t ha -! MJ-! mm-!)

Nomograph (Wischmerier et al., 1978) is
estimated K using data of soil texture, soil
organic matter, and soil permeability.

Fig.1: K-factor map

LS = (y /22.13) ™ (0.065 + 0.045S+0.0065S 2)

(Wishchmeir and Smith, 1978)

S = slope degree in percent

v = flow accumulation * cell size

(Moore and Burch, 1986)

m: depending on slopping degree

Fig.2: LS Factor




C = crop management factor

It represents the ratio of the soil loss
under a given crop to that from the bare
soil. The C factor varies from 0.001 for
forest, dense shrub and high mulch crops
to 1.0 for bare soil (Wischmerier, 1978)

Fig.3: C Factor

P factor: conservation practice factor

It is estimated by comparison of ratio of soil loss under condition of a soil
conservation practice is applied with that is not applied. The P values
vary according to types of the contouring and the strip cropping and the
slope steepness as well (Wischmeier and Smith, 1978).

P = 1.0 because there is no conservation practices applied in this area.
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Fig.4: Soil loss map estimated by USLE (ton ha-! year')

Table: The potential soil loss estimated by USLE
Rate of soil loss

(ton ha ! year ) Area (ha) Percentage (%)
<1 10,446.47 33.18
>1to <10 8,835.93 28.07
>10 to <30 9,093.75 28.89
>30 to 100 3,063.56 9.73
> 100 to 247 41.18 0.13
Total 31,480.89 100




4.2 Cost of losses of NPK in the study area
Types of Original Fertilizer Cost Cost
nutrients amount (tons) (Mill Vnd) ($US)
(tons)
Nitrogen (N) 425.34 924.65 2,034.22 | 132,092.48
Phosphorus (P) 132.89 830.56 664.45 43, 146.10
Potassium (K) 91.17 151.98 334.35 21,710.81
Total 3,033.02| 153,803.29

Note: (1) fertilizer N contains 46 % original amount of N; (2) fertilizer P contains 16 %
original amount of P; (3) fertilizer K contains 56 % original amount of K.

|5. CONCLUSIONS

€ The result of soil loss estimation found that about
66% of the total area with less than 10 tons ha! year!
estimated by USL. Soil loss varies from less than 1 to
274 ton halyear-L.

& 76.8 % of the total area need to apply soil
conservation practices to reduce the high soil erosion
level, particularly in area with soil loss level of over 10
ton hal year-,

10




€ According to USLE estimation, Nitrogen was the highest
loss from this area (about 425 tons) followed by Phosphorus
(about 132 tons) and Potassium (about 91 tons). The total cost
of losses of estimated NPK was at 153,808.28 $ US year 1.

€ GIS based USLE model is a useful tool for estimating spatial
soil loss under different farming systems and recommending
feasible land conservation practices.

€ It can replace traditional soil erosion study which is the
method of soil loss measurement at field plots.

Thank for your attention!
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Spatial patterns of poverty and well-being in Bicol Region, Philippines

Brandon M. Vista
Email: s0630103@ipe.tsukuba.ac.jp

Abstract

Poverty has many faces, diverse from place to place and has been described in many ways. According to
a recent view from the World Bank “Poverty is multi-dimensional, extending from low levels of health and lack
of education, to other ‘non-material’ dimensions of well-being...”. As such, although monetary indicators, i.e.
consumption and income, are widely considered the most reliable measures of poverty, social and structural
indicators describe facets of human-well-being that are not easily captured by purely economic measures. A
careful analysis of the spatial patterns of poverty in tandem with multiple indicators of well-being is therefore
needed to further understand and deepen the analysis of poverty condition of a particular geographical location.
On this regard, this research aims to explore the spatial patterns of poverty and well-being. Specifically, it
attempts to unveil the disparities among places and establish the relationship between poverty with respect to the
various indicators of well-being.

For poverty variable, the study still adopted the traditional measure, i.e. poverty incidence which is
derived from levels of income or consumption, as the basic indicator of poverty in a particular place or locality.
On the other hand, well-being has been further decomposed into three aspects: 1) Social-economic aspects which
include health and nutrition, education and land ownership which is substituted by the status of agrarian reform
implementation; 2) Demographic aspects such as population density, dependency which is characterized by age
structure, ethnicity, and migration; and 3) Access to basic living necessities which is determined in terms of
sources of water, fuel and manner of disposing waste or garbage.

To undertake this task, Bicol Region, one of the poorest regions in the Philippines for the last fifteen
years was selected as the case study area. Most of the data originated from the CY 2000 Census of Population and
Housing and official datasets from various governmental bodies. Using GIS and simple cartographic techniques,
poverty maps were overlaid with various aspects of well-being. A simple correlation statistics was conducted for
every aspect of well-being in relation to poverty incidence. The study reveals interesting geographical disparities
among localities and discloses the relationship between poverty with respect to some of the indicators of well-
being. Poverty incidence is highly correlated with population density, dependency ratio, percentage of
underweight children, non-survival rate among elementary students, percentage of accomplishments in land
reform, percentage of households with low level source of water for drinking and cooking as well as for washing
and bathing, percentage of households with low level sources of fuel for lighting and cooking, and percentage of

household with low level of garbage disposal.

Keywords: poverty, well-being, poverty mapping, GIS, Bicol, Philippines
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Spatial Patterns of Poverty
and Human Well-being
In Bicol Region, Philippines

SIS Summer Seminar at Yamanaka Lake

BRANDON M. VISTA

July 20, 2007

Faces of Poverty

Poor health, Malnutrition and Lack of Education
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Faces of Poverty

Lack of Access to
Electricity/Fuel

Lack of Access
to Water

Poor Sanitation and
Waste disposal

Faces of Poverty

Access to land

Demographic Structure
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Research Problem

» According to a recent view from the World Bank:

“Poverty is multi-dimensional, extending from low
levels of health and lack of education, to other
‘non-material’ dimensions of well-being...”

» A careful analysis of the spatial patterns of poverty in
tandem with multiple indicators of well-being is
therefore needed to further understand and deepen the
analysis of poverty condition of a particular
geographical location.

Research Objective

* To explore the spatial patterns of poverty
and well-being. Specifically, it attempts to
unveil the disparities among places and
establish the relationship between poverty
with respect to the various indicators of
well-being.
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Case Study Area: Bicol Region Philippines

Area: 18,130.4 sq. km
Population: 4,686,669 (CY 2000)

Political Sudivisions
6 provinces

1 chartered city

6 component cities
107 municipalities
3,471 barangays

0 10 20 40 60 80
[ =

. 4. THE BICOL REGION

Matrix of Indicators

Dimension

Component

Verifiable Indicators

Source

Basic Poverty
Measurement

Poverty Incidence

% of people living below poverty line

NSCB 2000, WB-ACSEM
Project

Social- economic
aspects of well-
being

Health Infant mortality rate NSCB Bicol, 2004

Nutrition Percent of people who were born with less | NSCB Bicol, 2004
than 2.5 kgs.
Percent of people between 7 to 10 years NSCB Bicol, 2004
old who are underweight

Education Elementary survival rate NSCB Bicol, 2004

Land Ownership

% of land distributed under the agrarian
reform program

DLR Region V, 2000

Demographic
aspects of well-
being

Population Density

Population per sg. km

NSO CY 2000 Census

Dependency

% of minor and elderly

NSO CY 2000 Census

Access to life's
basic necessities

Water Sources

% of households which source water for
drinking is other than faucet and deep well

NSO CY 2000 Census

% of household which source of water for
washing/ bathing is spring, river, peddler,
etc.

NSO CY 2000 Census

Fuel Sources

% of household which source of lightning
is other than electricity

NSO CY 2000 Census

% of household which source of fuel for
cooking is wood, etc.

NSO CY 2000 Census

Garbage Disposal

% of household which usually dispose
garbage is other than garbage truck.

NSO CY 2000 Census
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Local Poverty Incidence and Population Density

T - k o Catanduanes

Population Density
(Based from CY 2000 Gensus)
Persons per sq. km.

Poverty Incidence

. <=100
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Poverty & Dependency
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Poverty and Health

l:;;:n'tcye Livebirths | Death Mlt:‘:caar;ltty
Rate

<=30% 13238 | 144 1.09
30% - 40% 12500 | 93 0.74
40% - 50% 30768 | 291 0.95
50% - 60% 33303 | 287 0.86
>60% 24,167 | 229 0.95
Overall 114,066 | 1,044 0.92

Poverty and Infant Mortality in Bicol Region

Poverty Incidence
<= 30%
30% - 40%

1 40% - 50%
B 50% - 60%
I > 60%

Infant Mortality, 2004

Death / Livebirths
o 0% - 0.5%

o 05%—1%

© 1% - 1.5%

O 1.5% - 2%
O>x

R

Poverty and Nutrition
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50% — 60%

40% — 50%
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O Not less than 2.5 kg. @ Less than 2.5 kg.

Poverty and Birthweightless children in Bicol Region
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<= 30%
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Birthweightless children, 2004

(Less than 2.5 kilograms)

o 0% -5%
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Poverty and Underweight Children in Bicol Region

Poverty and Nutrition

>60% __l—
(]
[S]
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o
| |
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2
S 30% - 40%
o
& <=30% .
Poverty Incidence
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Poverty & Elementary Non-Survival among children in Bicol Region

Poverty & Education
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Poverty and Land
Ownership

> 60%

50% - 60%
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Poverty & Source of Water for Laundry/Bathing in Bicol Region
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Poverty and Access to
Fuel for cooking
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Correlation:

Poverty Incidence vs. various indicators of well-being

Poverty Sig. (2-tailed)
Incidence
Population Density -0.5034** 0.0000
Dependency 0.7766** 0.0000
Immortality Rate 0.1304 0.1746
Birthweightless than 2.5 kg. 0.0442 0.6495
Underweight Children 0.4833 ** 0.0000
Non-survival rate among Primary 0.5679 ** 0.0000

Students

* Correlation is significant at the 0.01 level (2-tailed)

** Correlation is significant at the 0.05 level (2-tailed)

Correlation:

Poverty Incidence vs. various indicators of well-being

Poverty Sig. (2-tailed)
Incidence
Agrarian Reform -0.2389 * 0.0105
Water sources for Drinking/Cooking | 0.5877 ** 0.0000
Water sources for Washing/Bathing 0.2212 * 0.0180
Fuel sources for lightning 0.8068** 0.0000
Fuel sources for cooking 0.8132 ** 0.0000
Garbage Disposal 0.4291* 0.0000

* Correlation is significant at the 0.01 level (2-tailed)

** Correlation is significant at the 0.05 level (2-tailed)
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Spatial patterns of a co-diagnosis system in Korea: A case study between a

general hospital and other nationwide medical institutions

Soo-Kyung Park

Email: marial 570@gmail.com

Abstract

A co-diagnosis system, which is a kind of health care delivery, has been operated since 1989 and aims at
preventing concentration of patients in some general hospitals and attaining a balanced development among
medical institutions. Related research achievements of health care delivery up to the present have tend to center
around the question of Western cases, the field of research on the East, including a case of Korea, is relatively
young. So this paper attempted to examine spatial characteristics or patterns of health care delivery in Korea
through a case of A general hospital and describe reasons why health care delivery in Korea dose not correspond
with ideal model. To analyze spatial patterns of a co-diagnosis system in the present, author chose a case of A
general hospital that is located in Seoul and has great influence on medical services on Korea. Data on A general
hospital and related medical facilities, which are referring their patients to A general hospital and are performing
their functions as subordinate medical facilities of A general hospital, was used as primary data. The total
number of used data is 4,805 and is composed by followings; general hospitals 72 (1.5%), hospitals 262 (5.5%),
clinics 4,464 (92.9%) and etc (for example, military hospitals). 7 (0.1%). The number of used data forms 10
percent of all medical institutions in Korea. This article was presented by three steps. 1) clarifying the tendency
of a co-diagnosis relationship using ArcGIS 2) exploring another co-diagnosis relationship of subordinate
medical institutions with data that were made by comparison with data of 55 general hospitals each other 3)
examining reasons of spatial characteristics on health care delivery in Korea through quantitative and qualitative
approaches.

Even though there are a lot of previous research achievements to reveal optimal range of health care
delivery using models, so far, no definitive answer has been given to the question of real mechanism. So what I
try to do in this paper is to address this approach and it is originality of this article.

According to previous research achievements, the ideal model of health care delivery is close to
Christaller’s central place theory, to be extract, primary medical institutions (clinics or hospitals) depend on
general hospitals located in same region and the basic formation of health care delivery makes it a rule to be
followed by hierarchy structure. But a case of Korea is different from previous research achievements. Basically,
the number of co-diagnosis cases is reflected in distance decay, but most of the primary medical institutions,
especially local clinics and hospitals refer their patients to A general hospital without passing local or near
general hospitals.

+ In addition, this tendency is clearer through primary medical institutions that are located in periphery not
urban. In addition, local primary medical institutions have another co-diagnosis relationship with general
hospitals located in the Metropolitan area not local general hospitals.

+ Main reasons of these results are caused by 1) opinions of patients who want to consult a doctor in good

general hospitals 2) a realistic and well-articulated marketing strategy of A general hospital 3)
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Spatial patterns of a co-diagnosis
system in Korea; A case study between
A general hospital and other
nationwide medical institutions

University of Tsukuba
Life and Environmental Sciences
Division of Spatial Information Science

D 1, Soo Kyung Park

Introduction

m The major interesting of scholars, which are called by
medical geographers, can be divided into two parts; the
ecological approach to the spatial distribution of disease
(for example, HIV/AIDS, cancer, leukemia etc. relating to
environmental problems) and the spatial analysis of
health behavior and planning, including health care
delivery.

m Especially, heath care delivery has been important role
in medical geography from 1970s and the use of
geographical applications in planning for health care
delivery is considerable.
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Purpose of this research

m A co-diagnosis system, which is a kind of health care
delivery, has been operated since 1989 and aims at
preventing concentration of patients in some general
hospitals and attaining a balanced development among
medical institutions. Related research achievements of
health care delivery up to the present have tend to
center around the question of Western cases, the field of
research on the East, including a case of Korea, is
relatively young.

m So this paper attempted to examine spatial
characteristics or patterns of health care delivery in
Korea through a case of A general hospital and describe
reasons why health care delivery in Korea dose not
correspond with a ideal model.

Research Methods

m To analyze spatial patterns of a co-diagnosis system in
the present, author chose a case of A general hospital
that is located in Seoul and has great influence on
medical services on Korea. Data on A general hospital
and related medical facilities, which are referring their
patients to A general hospltal and are performing their
functions as subordinate medical facilities of A general
hospital, was used as primary data.
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Research Methods

m The total number of used data is 4,805 and is composed
by followings; general hospitals 72 (1.5%), hospitals 262
(5.5%), clinics 4,464 (92.9%) and etc (for example,
military hospitals). 7 (0.1%). The number of used data
forms 10 percent of all medical institutions in Korea.

m This article was presented by three steps. 1) clarifying
the tendency of a co-diagnosis relationship using ArcGIS
2) exploring another co-diagnosis relationship of
subordinate medical institutions with data that were
made by comparison with data of 55 general hospitals
each other 3) examining reasons of spatial
characteristics on health care delivery in Korea through
guantitative and qualitative approaches.

Background

m To solve the problem of health care delivery within the
conflict between equity and effective, there are a lot of
trials but “Christaller’s central place theory” has been the
main current in health care delivery (Shannon, 1974).

m So when a lot of countries established the policy of
health care delivery, Christaller’s central place theory
was applied to the boarders. But there is a difference to
apply to a realistic health care delivery model because of
many irregularities in the region, so practical application

of health care delivery is just like following figure.
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‘ Background

Iz] REGIONAL HOSPITAL (>500 beds)

[0 DISTRICT HOSPITAL (101-500 beds)

[
O

REGIONAL HOSPITAL (>500 beds)

DISTRICT HOSPITAL (101-500 beds)

e RURAL HOSPITAL (20-100 beds) ¢ RURAL HOSPITAL (20-100 beds)
Results - 1
H%zr;?{;'s 2 G.H 39 G.H Hospitals Clinics Etc.

The Metropolitan Area 29 (40.3) 24 (36.9) 5(74.1) 157 (59.9) 3,598 (80.6) 3 (42.9)

Urban 23 (31.9) 19 (29.2) 4 (57.1) 79 (30.2) 2,370 (53.1) 1(14.3)

Periphery 6 (8.3) 5(7.7) 1(14.3) 78 (29.8) 1,228 (27.5) 2 (28.6)

The Middle Area 9 (12.5) 8 (12.3) 1(14.3) 27 (10.3) 302 (6.8) 1(14.3)

Urban 2 (2.8) 1(1.5) 1(14.3) 6 (2.3) 80 (1.8) 1(14.3)

Periphery 7(9.7) 7 (10.8) 0 (0.0) 21(8.0) 222 (5.0) 0 (0.0)

The Western Area 15 (20.8) 14 (21.5) 1(14.3) 24(9.2) 175 (3.9) 0 (0.0

Urban 3(4.2) 2 (3.1) 1(14.3) 10 (3.8) 45 (1.0) 0 (0.0)

Periphery 12 (16.7) 12 (18.5) 0(0.0) 14 (5.3) 130 (2.9) 0 (0.0)

The Eastern Area 14 (19.4) 14 (21.5) 0 (0.0) 41 (15.6) 257 (5.8) 1(14.3)

Urban 5(6.9) 5(7.7) 0 (0.0) 24(9.2) 119 (2.7) 0 (0.0)

Periphery 9 (12.5) 9(13.8) 0 (0.0) 17 (6.5) 138 (3.1) 1(14.3)

Etc. 5 (6.9) 5(7.7) 0 (0.0) 13 (5.0) 132 (3.0) 2 (28.6)

Urban -(0.0) -(0.0) - (0.0) - (0.0) - (0.0) -(0.0)

Periphery 5(6.9) 5(7.7) 0 (0.0) 13 (5.0) 132 (3.0) 2 (28.6)

Total 72 (100.0) 65 (100.0) 7 (100.0) 262 (100.0) 262 (100.0) 4464 (100.0)
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‘ Result - 3
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concentration of good medical institutions in Seoul 4) increasing of advertising impact.
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Figure 1 Distribution of medical institutions that have a co-diagnosis relationship with a general hospital (left:

general hospitals, middle: hospitals, right: clinics)
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KATAST  (Kyosuke Eimura)
E-mail: eikyo@geoenv.tsukuba.ac.jp
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A construction of test bed for spatially integrated online surveying system: A
case study in Tsukuba City

KoKoLwin

Email: kokolwin@geoenv.tsukuba.ac.jp

Abstract

The gathering of public opinion and their spatially associated information is an important and critical task
for city and local government agencies, in order to assess human resources, regional development planning,
decision-making process and public facility management. Most local government decision-making processes
require spatial distribution patterns of population and their associated attributes information, especially in disaster
management and emergency preparedness. Collaboration between residents and the local government is a key
factor for effective administration process and regional development planning. Current public surveying systems
(either online or regular mail or telephoning) merely collect information and additionally skilled persons are
required to convert these data into GIS (Geographical Information Systems), in order to visualize and analyze for
decision making process. Here we are implementing a centralized geo-database for Spatially Integrated Online
Surveying System (SIOSS), which enables to collect, integrate, analyze and visualize public survey data with their
spatially associated attribute information for local and city government decision making process in a timely and

cost effective way, under the collaborative GIS scenario.

Keywords: SIOSS, spatially integrated online surveying system, GIS for city and local government, collaborative
GIS.
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A Construction of Test Bed for

Spatially Integrated Online Surveying System SIOSS
Case Study in Tsukuba City

Ko Ko Lwin ( kokolwin@geoenv.tsukuba.ac.jp )
Supervisor: Professor Yuji MURAYAMA

1 ABSTRACT

The gathering of public opinion and their spatially associated information is an
important and critical task for city and local government agencies, in order to assess
human resources, regional development planning, decision-making process and
public facility management. Most local government decision-making processes
require spatial distribution patterns of population and their associated attributes
information, especially in disaster management and emergency preparedness.
Collaboration between residents and the local government is a key factor for effective
administration process and regional development planning. Current public surveying
systems (either online or regular mail or telephoning) merely collect information and
additionally skilled persons are required to convert these data into GIS (Geographical
Information Systems), in order to visualize and analyze for decision making process.
Here we are implementing a centralized geo-database for Spatially Integrated Online
Surveying System (SIOSS), which enables to collect, integrate, analyze and visualize
public survey data with their spatially associated attribute information for
local and city government decision making process in a timely and cost effective way,
under the collaborative GIS scenario.

Keywords: SIOSS, Spatially Integrated Online Surveying System, GIS for city and
I o] c a I

government, Collaborative GIS.
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2 INTRODUCTION

This study is focused on two aspects.

1.  Spatial Information Science Aspect

2.  Social Science Aspect ’\ .

1. Spatial Information Science Aspect

Now a day, spatial information is widely used in various academic disciplines
and various user levels (ranging from desktop expert users to mobile public users)
due to the following reasons.

Rich of spatial information sources

Increasing number of Earth observation satellite launching (e.g. Earth observation
satellites, Weather satellites, Environmental monitoring satellites, Commercial high
resolution satellites, etc.). These data are one of the primary data sources for GIS
analysis.

User friendly GIS
Advances in computing, networking and software development, now a day spatial
information is in your hand. Such as Google Map, Microsoft Virtual Earth, etc.

GIS is more mobile

Recent innovation in computer hardware, wireless networking and Internet GIS
(WebGlS) technologies enable GIS field users to collect, store and analyze spatial
data by handy and mobility. Such as emergence of UMPC (Ultra Mobile PC).

Example: UMFieldGIS “em field GIS” , a program developed for UMPC computer for
Urban area field data collection by embedded Google Map API.

Innovation in computer hardware, wireless networking and WebGIS

RID 20070805_200200

X Ced. |140.13454199

¥ Cod. [36.049727045953596

Survey Form
(Survey Items)

Media Attachment

[ %: 140,13454139, ¥: 36.04572785 ]
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Social Science Aspect

GIS applications in social sector is now increasing due to user friendly GIS and
increasing numbers of home internet users.

Last decade, social scientists are most dealing with non-spatial data (such as tabular
data, statistical data, graphs, charts, etc).

But now the situation is changing. They considered GIS as a best tool for effective
visualization of their non-spatial information.

By using GIS, people can easily aware what kind of crime recently occurred in
where?

what diseases are recently dispersed in where? where population are distributed by

age, by sex, by income? etc.

By utilizing all advances in spatial information science that apply to human society
and improve decision making process which related to daily social activities is major
interesting of this study.

3 PROBLEMSTATEMENT

Gathering of public opinions and their spatially associated information is critical task
for city and local government. It requires considerable time and money.

This information is require for ~

* Human resources assessment,

* Regional development planning,

* Public facility management,

« Decision making process,

« Disaster and emergency preparedness
* Others.

Collaboration between government and citizens is key factor for successive
decision making process.

Current public surveying system (either online or off-line) merely collect non spatial
information.

Require additional skilled persons to handle collected data (data
collecting, entering, processing and manipulation, etc.)

Require additional skilled GIS persons to convert those data into
GIS systems in order to perform additional decision making process.
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Classical Approach \ SIOSS Approach

Bther online or regular mail

Online only

Require additional human
% resources to collect, store, SIOSS enables to
Manage, etc. « Collect
e Store
* Manage
Tabular data « Share

Require GIS persons to without any human
5 perform additional GIS intervention
3 tasks (convert, manipulate,
visualize, etc.)

GISready dataset GlSready dataset

End users End users

______________________________________________________________________________________

Comparison of classical approach and SIOSS approach

4 RESEARCHOBJECTIVE

The purpose of this study is to construct a Test Bed of centralized geo-database
for Spatially Integrated Online Surveying System (SIOSS), which enables to collect,
integrate, analyze and visualize public survey data with their spatially associated
attribute information for local and city government decision making process in a
timely and cost effective way.

Test bed: A platform or small system which includes hardware, software and
management for experimental purposes.
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5 METHODOLOGY

Conceptual Design of SIOSS

PUBLIC DOMAIN SYSTEM DOMAIN

Resident DB No

@ - Check personal identification number
to avoid duplicate entry and foreign entry
Survey entry by F Yes

home computer ASP pages
(or) .aspx . Start DB connection

Community centers R
Geocoding
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I
Updatable — ' Spatial index : I_
Changes in features | | ! |
Changes in attributes Serve maps, survey forms = E
and collect user inputs LA
Resuable
Adaptable with any other \
survey forms / tables B
USER DOMAIN

Access and share the information within the organizations

Three Core Technologies

ASP.NET
AJAX Extension

GlS: Geographical Information Systems
ASP.NET: Microsoft Active Server Page

AJAX: Asynchronous JavaScript and XML
MS SQL: Microsoft Structured Query Language
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6 EXPECTED OUTCOME

The expected outcome is a Web-enabled Spatial Database Model of public
surveyed data that can be fully functional and integrate into current GIS system
which information can be share and retrieve within the city and local decision
makers.

SYSTEM DOMAIN o,

Check Personal Identification No.
= To avoid duplicate entry
= To prevent foreign entry

Start DB Connection

MS SQL SERVER

Residents DB S-RDBMS

Survey DB
Spatial Object &
Index r

Updatable Reusable

Serve maps, E ]

survey entry forms

and Raster
Collect user inputs Vector
Tables

7 RESEARCHPROJECTPLAN
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Feasibility Study

Technology review

Data availability

Hardware availability

Software availability
Designing

Logical: layout, flow chart, etc.

Physical: hardware, software requirement
Implementation

Data preparation

Establishment of test bed

Graphical User Interface (GUI)

Coding (Programming)

Testing and Debugging (Internal)
Testing and Debugging (External)

Real world situation

Assist from local government

Public participation
Evaluation

Evaluate test results

Modification (if necessary)

Data validation, accuracy, etc.

Conclusion
Thesis Requirements

Conferences / Papers

Writing and oral presentation

43




8 PROGRESSSTATUS

Establishment of ASP.NET Web Server and Configuration

(= 51055 (Spatially Integrated Online Surveying System) - Windows Internet Explo

© Fle Edit View Favorites Tools Help EGoogle“G‘v

@v ] http:/focalhost: 1359/S1055 /about. aspx v] 4/ x ‘

v Go ¥ @Sen’ngsv

OBIECTIVE

To collect. integrate and analyze public survey data and their spatially
associated attribute information for city and local government decision
making process in timely and cost effective way.

@ - |g http: /flocalhost: 1359/SI055/about.aspx

| Fle Edt Vew Favorites Toos Hep | Google|Gl

-

Alright reserved © 2007 by SIOSS Spatially Integrated

H 100% ~
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ASP.NET AJAX Extension Test

ASP.NET AJAX Web page test based on Google Map API

{= Tsukuba City Map - Windows Internet Explorer

6@ - [g http: /foeostars/TSUKUBA_AJAX/TsukubaCity.aspx v ||*+|| X |P L
: Fle Edt View Favorites Tools Help §Gaog[e:Gv v Go ¢ [f) &i5blocked P () settings~

Map Control
Zoom Bar
Over View Map
[ scaleBar

Map Type

& Map

O satellite Image
O Hybrid

Quick Zoom

HLIEF ~
TRIFE El
TE
TAE
TEE
TFE
FARRE
TFig
TFaRE
NAME SRR TEL L
TYPE 2H—" (Sport Indoor) &A—-TH
YARD —0E LRSIE
LA=TH
Xcoord 140120407 $#AMETH
Ycoord 36.061588 ik ~
|
Done (& | http:fgeostars/TSUKUBA_AJAX/TsukubaCity.aspx 7 [#2] [ ] [coog o]+
i Fle Edt View Favorites Tools Hep : Google G+ v GooEd BhSblocked () settings~
N U Map Control
B @zeomear
] [“] over view Map
[JscaleBar
Map Type
OMap
O satellite Image
@ Hybrid
Quick Zoom
LI ~
TFRIF
TE
TrE
TE®
TFE
TR
g
TFiaEE
EHERESIFEE || [FER
A= (Sport Indoor) =
SMEp HAX=TH
il #A=TH
140.075469 E#AETE
| | Ycoord 36.035278 o] b
ASP.NET AJAX
& Intemet H100% v
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Per spective on forecast of Tsukuba City using integrated land-use and

transportation model

Chiaki Mizutani
Email: s0630302@ipe.tsukuba.ac.jp

Abstract

Since Japanese Cabinet decided to establish Tsukuba Science City in 1963, Tsukuba city has been facing
the impact of the government. In 1985 Jo-ban expressway stated before opening TSUKUBA EXPO. In 2005,
Tsukuba Express: new rail line connected to Akihabara, Tokyo has just opened. There are events occurring land
use change, structure of population and industry. All the events were planned by government. Government
considered about land-use and transportation because there is interactive relation between land-use and
transportation. There are a lot of factors related land-use change and structure of people. The purpose of this study
is to forecast the future of Tsukuba city to consider the impacts from land-use and transportation. To get the
results the relations between those are disclose.

This abstract wants to address the methodology to forecast the impact of planning considering both land-
use and transportation. There are integrated land-use and transportation models to forecast the nearly future.
MEPLAN is one of the most powerful tools to forecast. MEPLAN was developed by Marcial Echenique and
Partners (ME&P) in 1980°s at University of Cambridge. The land-use model of MEPLAN estimated allots of
population, house hold, industry labors and service attendant to zone by zone. From the population distribution of
each zone the transportation model converts the flow of people to cost of transportation. Calculated cost of
transportation for each flow extracts the “dis-utility budget” and “cost of life”. MEPLAN seems income is divided
to payment for residence, transportation and other.

Using MEPLAN concept to forecast the impact of urban planning at Tsukuba city will adopt the grid
statistics date which has population, household, industry and space of house cell by cell as input data. It will work
well as an input data to MEPLAN calculating the value zone by zone. To apply MEPLAN to Tsukuba city area

requires getting more detail data to forecast the impact of planning.

Keywords: Tsukuba, MEPLAN, grid statistics data.
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HKIEHIZHBITHETHFIFERBEEDIHET
T IILZE Rk F A

Forecast of Tsukuba city using integrated Land-use and
Transportation model

July 21st, 2007
Chiaki Mizutani

1. T#F|AHERREDE R

Relation between Land-use and Transportation

« THFIAERREIL, MEITERLDIT=H
[BREFRIDBERICHIZDNS.

There is a proverb which says “Eggs and Hen” ,

because there is interactive relation between Land-use
and Transportation.

o THWRIAETEIERRER liﬂﬁ@%ﬂ"&%
ELENOREINSGZENS

Some plans are drawn up including the interactive
consideration between Land-use and Transportation.

July21-22, 2007 SISt2F— @
3 EHHE R
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1. THFIRAEXEDRE R

Relation between Land-use and Transportation

Ex. OKIETFRTLR(TX)

MEFEETHERELL TI, SROBAZEIZEE)
L CRAXEROCEMRENEDH SN TLNS.

Carrying out construction of retail shop and residential
development and simultaneously opening new station.

TR E3E ED —RETIE

Integrated Land-use and Transportation Planning

July21-22, 2007 SISt2F— @
h 3 EHHE R

2. HiMETEIDERE

Significance of Urban Planning

THFRPEEIE, ITHRICEO>TRESND
#MmETECA|YRENEDHLNSD.

Development of Land-use and Transportation should be
allowed to Urban planning drew up by Government.

#MhETED B #Y
AEFEDEE, BRREDORE, BROE
R S

The purposes of Urban Planning are to control
development, to keep natural environment and to fulfill
the policy.

July21-22, 2007 SISt2F— @
3 EHHE R
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2. AHEFTEDER
Significance of Urban Planning

e« Ex. 2XIEth
- EFEETELTDHEE

The role as a Science City

— 1963 FUR M R F EERH DEXILEERE
Cabinet decided to establish Tsukuba Science City

— 1973 K KRZHZF
University of Tsukuba was established

— 1985 FRH FRIMEERFHE, BEEHRRE
TSUKUBA EXPO/ Joban Expressway

— 2005 KIETHRTLRBHE
Started Tsukuba Express (TX)

July21-22, 2007 SISt2F— @
h 3 EHHE R

3. BTEID R DT A

Forecast the Impact of Planning

s STEE THROFLDZEZT AT HDITEHL
LY.

It's difficult to forecast outcome of planning because
there are a lot of factors carrying out development or

decline.

o THFIBERBEMEICTATHETIL
DER.

Integrated Land-use and Transportation Model helps to
forecast the impact of Planning.

July21-22, 2007 SISt2F— @
3 EHHE R
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3. STEIDRED T A

Forecast the Impact of Planning

o THFIFRAZEETIL: MEPLAN

- M e BUEIIB DM ADPEEBEEHR
HIBADY —2'8ADE|YIRYZITLY, FHEE]
B TEROIRNRZ TFRIT5.

Function of MEPLAN: To allot population and industry
labors to every zone inclusive planning area, and to
forecast the impact of planning area at the end of the
period.

— &5 : Developed by Marcial Echenigue and
Partners (ME&P)1980’s at University of
Cambridge.

July21-22, 2007 SISt2F— @
h 3 EHHE R

4. MEPLAN®D AH=X L
Mechanism of MEPLAN

/ N’assenger FIov% \

Population
Industry Passenger
Service
Consumpt@ ﬁLand Price Consumpti@ (ﬁst of Trade
Land-use system Transportation system
Available Area Train, Bus, Road network

J N /

Dis-utility budget
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4. MEPLAND AH=X L
Mechanism of MEPLAN

e Land-use®TJL

S, -exp{- A(C, +d, —w;)}
Zsi-exp—z<ci+di—vvi>}
i=0

T, =Consum -

T, :Alloted Trade of zone
Consum : Consumption of  zone
S, : Available Area

A : coefficiert

C,:Cost of life

d;: Dis—Utility budget

w;, : attractor

July21-22, 2007 SISt2F— @
h 3 EHHE R

4. MEPLAND AH=X L
Mechanism of MEPLAN

 Transportation®7 JL

CXp( ﬁ'duk)
ZCXP(_/Id ijk)
k=0

Filk=F;-

Fi-Flow Flow z to z using mode k

d; :Cost of  Transportation

July21-22, 2007 SISt2F— @
3 EHHE R
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5. AFRgELET—4

Available data

e For Land-use model
— #hig Ay 2 ffiET (EZERAE)

Grid statistics Data (Population)

— T F| G E X
Urban Planning Map

e For Transportation model
— ZEfET—2E#E25000
Road network

—N\ARREE, FRIR, #E

Bus route, time schedule, price

July21-22, 2007 SISt2F— @
h 3 EHHE R

« ZIEREHYMNESITTNELL

July21-22, 2007 SISt2F— @
3 EHHE R
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Urban development and environmental consequences

in Kathmandu valley, Nepal

Rajesh Bahadur Thapa

Email: thaparb@yahoo.com

Abstract
Urban development and changes in land-use patterns have various social and environmental impacts, including

the loss of natural spaces, increased traffic congestion, lessen air quality, landscape fragmentation, alterations in river
systems, and reduced water quality. Rapid urbanization has been observed in Nepal from 1970s onward, which is
among the highest in Asia and the Pacific. The number of urban centers in Nepal grew from 10 to 58 between the year
1952 and 2001 where the urban population increased from 0.2 million to 3.2 million (14% of the country population).
This paper discusses urban development process and emerging environmental consequences in Kathmandu valley.

A bowl shape valley ranks premier among the oldest human settlements in central Himalaya. With a history
and culture dating back to 2000 years, the valley has evolved from lakebed to paddy agriculture to present day urban
society. The agriculture landscape transformed dramatically, since the 1960s, into an urban form stretching across the
valley, driven by the transportation and migration. The urban land in the valley grew from 5% in 1984 to 10% in 2000.
Agriculture land decreased from 64 % to 41% in the same period. Large part of the valley floor transformed to the
concrete structures for housing, industries and roads.

Kathmandu is the capital of Nepal and most populous metropolitan region in the country. With 919-km”
geographic spaces, the valley accommodates 1.6 million inhabitants where 1 million lives in urban area. A large volume
of the population (38.5%) migrated to the city from different parts of the country for different purposes mainly seeking
education, services, institutional activities, and businesses. The urbanization rate of the valley (47%, 54% and 60% in
the census year 1981, 1991 and 2001, respectively) is very high as compared to the country (i.e., 6%, 9% and 14% for
the corresponding year respectively).

Rapid urbanization is a sign of economic prosperity of city. But certainly, it brings biophysical changes that
will have a great impact in living environment. The valley has very limited land resources for new developments.
Spatial growth of urban is too horizontal. Five decades passed with several urban development planning interventions in
the valley but high population influx, untraced urban development and daunting urban environment are remained
serious concerns in the city. Haphazard and unguided land change process plunged the valley into many environmental
consequences such as inadequate housing, poor urban services, heavy traffics, and pollutions of air and water resources
particularly in urban core.

However declining of manufacturing industries and emergence of new service industries in the valley could be
a new hope for revitalizing the city environment. Basic urban services such as electricity, water and transportation
required urgent attention from every human bei