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Emergency responders play important roles in emergency management to
save human life and reduce damage. They are expected to be quick and
efficient when responding to abnormal conditions in emergency context such
as inadequate information, lack of time, stress. One of solution to support
emergency responders is to enhance communication among them through
exercise program. Table-top and functional exercises are good events to
practice and test communications in emergency. There is still under
development of methods on exercise design and evaluation programs.

Climate change and urbanization require organizations in Vietnam to
enhance their capacity to cope with emergencies. However, using benefits of
table-top and functional exercise for enhancing communication is still limited
in cities of Vietnam.

The research firstly provides a review on key policy, exercise program and
government structures on Vietnamese emergency management. Then,
environmental hazards related to port activities are identified that facilitate
to choose emergency exercise topics. Methods on exercise design and
evaluation are developed for better understanding issues of communication
through table-top and functional exercise. These methods have been applied
for several case studies in Haiphong city, Vietnam (oil spill and fire accident
at port, rescue at hospital, fire at chemical warehouse), and Kitakyushu city,
Japan (medical service in earthquake). As results, communication structures
among stakeholders are visualized and clearly defined in table-top excises.
Use of time element for functional exercise provides quantitative evidences for

capturing communication issues and providing clues for improvement.
The research is expected to be useful material for emergency managers to
enhance communication in emergency management.
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Waste management is still a serious issue in developing countries including
Indonesia. Various policies have been initiated to address the problem.
Indonesia’s Law 18/2008 on Waste Management mandated the need for a
paradigm change in waste management. The implementation of recycling
through waste bank programs is one of the policies attempted. Medan is one of
the big cities in Indonesia that is currently working on improving its solid
waste management system. This research was conducted to study waste bank
activities a part of municipal solid waste management in Medan City. This
research aims to provide the current situation of municipal solid waste
management in Medan, its generation and the composition of HW, to
investigate the waste bank activities and its material flows and to evaluate
the environment and the economy of waste bank activities. The waste
generation is 0.222 kg/person/day. Of the total weight, organic waste formed
the largest fraction at 61.35%, followed by plastic waste at 17.55%, paper at
8.20%, and other materials. The total amount of the input material in waste
bank, 87.4% 1is a recyclable waste, and 12.6% i1s water. While, the waste bank
activities generate 87.2% recyclable items, 12.6% wastewater dan 0.2%
residues. This study also found that waste bank emits as much as 3.21 tonnes
per year for each tonne of processed waste and could save as much 37.73
tonnes CO2 eq. per year for every tonne of managed waste. The economic
performance indicates that waste bank activities could give a benefit of 7

million rupiahs per year per tonne of waste managed.
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Distributed energy resource (DER) system is a complex and repairable
system with the power generation, energy conversion and energy management.
Thus, the DER system may contain a lot of components, and to meet a variety
of functions. Maintenance management and reliability are the key factors of
an equipment or a system to make the equipment or system complete the
function within a production period. If the maintenance management
resources are insufficient or the maintenance strategy is unreasonable, it may
cause equipment or system failure and loss; if the maintenance management
resources are excessive, it can result the waste of cost. Therefore, this
research focus on the maintenance management and reliability analysis of
DER system. For the maintenance management, we are committed to finding
an assessment method of maintenance priority to identify the weak
components in the system. A reliability analysis was applied to the DER
system, and a reliability design model is evaluated.

In chapter one, the development situation and technologies are reviewed, in
addition, the maintenance and reliability of the DER system and the related
technologies are reviewed, and the purpose of this research is proposed.

In chapter two, the reliability concepts, reliability analysis methods,
maintenance analysis theories and methods are reviewed. In addition, a
Markov process with the state-space method 1s introduced. The maintenance
prioritization analysis and optimization approach are reviewed and
presented.

In chapter three, the maintenance management situation of the DER
system in KSRP is investigated and analyzed as the case study from five
points, maintenance management strategy, operation status, replacement and
failure, maintenance cost, effect analysis of maintenance on generation
efficiency.

In chapter four, the maintenance strategy of the DER system in KSRP is
analyzed and optimized. The failure modes, failure cause and failure effect of
components are investigated; and the Severity (S), occurrence (0), and
detection (D) factors are evaluated. Then the maintenance strategy is
optimized for improving the maintenance, and reduces the risk priority

number (RPN). This result can give the reference for component maintenance



optimization.

In chapter five, aims at selecting the component reliability importance
indices to identify the priority of component maintenance of a DER system
from the perspective of maintenance cost. Failure cost importance index (FCI)
and Potential failure cost importance index (PI) are developed for the
maintenance prioritization analysis of a DER system. A Markov model based
on the state—space method (SSM) is used to analyze the reliability and
availability of a DER system. A set of actual survey reliability data of DER
systems is used to support the validity of the reliability importance indices.
The results indicate that the FCI and PI might lead to different rankings of
maintenance prioritization. The FCI and PI will help managers make a
reasonable decision for maintenance on a cost basis.

In chapter six, the redundant design of the devices 1s adopted to a DER
system. The k-out-of-n model is performed to calculate the reliability indices
of the unit with redundant design; the reliability analysis of the whole DER
system 1s presented. The unscheduled maintenance cost and down time cost
due to the failure occurred is analyzed in the total cost analysis of the DER
system. The results present that the redundant design can reduce the total
cost and improve the availability of a DER system within a certain capacity.
The most effect parameters for total cost of non-redundant DER system is the
failure rate and mean repair cost of the device. This result can provide
reference for the design of the DER system.

In chapter seven, the whole summary of each chapter has been presented,.
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Water security is widely recognized as an important and increasingly urgent
challenge in policy and academic circles. In order to benefit achieving water
security in the future, it is necessary to reorganize the initiate, connotation
and extension, and the evolution of water security. Meanwhile, water security
1s expected to integrate water quantity, water quality, water disaster, and
economic-socio factor.

CHAPTER 1 presents research background and significance of water security.
In addition, the significance of different water management approaches to
achieve water security is described and the related studies have been reviewed.
Successively, the goal of this study is proposed.

CHAPTER 2 describes the methodology and motivation in the whole thesis.

IN CHAPTER 3, water ecological footprint method has been applied to
demonstrate how the sustainable utilization of water resources can be realized.

IN CHAPTER 4, ecological footprint method is applied to demonstrate the
sustainable utilization of clean and safe water in Japan taking water quality in
account. Consequently, the rational policies and measures associated to water
resources should be implemented to ensure water sustainability in Japan.

IN CHAPTER 5, the current situation of water disaster security of “sponge
city” in China has been evaluated so as to lay the foundation for further study
of sponge city construction and urban flood management. Recommendations for
improving the urban resilient performance of different classes are made to help
the decision-makers design and construct sponge city under local conditions.

CHAPTER 6 integrates water resources, water environment, and water
disaster to measure the secure state of water security system. Water
sustainable management in Japan and Guizhou of China is determined to be at
a relatively adequate level that meets the requirements of sustainable
development.

CHAPTER 7 discusses water security system programming of economy -
water resource - water environment - water disaster - population, and develops
a system dynamics (SD) model by which several typical scenarios are proposed
for comparative analysis.

IN CHAPTER 8, the conclusions of whole thesis 1s summarized.



MLEAEOKREOEE

AWFgEIE, —mava PN Ty NPV NEEVAT AT AFTI T RAET VEH
WCHRT, MR R NEFE LRV OKEROR BRI L, AKE RO Z 2R
IR AT DEMET H 2 LI Lo T, W & ZZH D b RATINTKEIR O R 2N
Y Ialb—bFLiMiT 5D TH D,

F1ETIE, KEROZRMEOMELEMEOE REZMHFI L, ZOWIEOBER &
VB B LT,

HW2ETIE, Taal N Ty N TV FNETAEVATLAEA T I T AET
AT HOWNTIRAR | KEPROLZ RIS > AT L &2 KEP ., KESE R OKKF
DBENOREE L, KBROELEL AT LAEAF IV AEFT IV EMS LT,

%3 Wik, b, REE, FELAOCEELZHICED, maal LTy R 7Y
v MEEZRWTKERZ ML SHEHE L, ST KERLZ 2D 7O OX R %2 3
S LT,

FAETIZ, BAZFICEY, maa ATy Y MEEFHWT, KE
PR L KR O Z M2 R & 2R OBLE GFM AT L, KEJREKEBRORS
PRI D xR 222 Lz,

FHETIZ, FEO "ARPEHA"ERY BIF T, 7y Vo RERHIEEL W
T, KEEFELEMEZAM - 0T L, KEFLZEMEITHT XK E2H 60T L,

HeE T, EplE LTHALFEOEINEZEY EF, K&, KEBL
KKFIZET 2R ERIRFMM 21TV, BAR L FEOEINEICEIT 5 KER DR i
ARERE RO - O DRI R IR E LT,

FTETE, BALFPEOEMNEICBITEKERV AT LOREE, VAT
LEAFITAETNAEZHANT, I a2b—bhL, KBRS AT LORZEMFAM
ZEEIICHRMEIC LT,

BB TIE, FETCHLNILHMAZE LD, MiFL LT,

Uk, 2omXiI=ana P77y b TV RETIVEV AT AEA
FTI 7 AT VOMAERICI Y HTHOKEROLERMBED 728 O XK % L L.
BVEDTHICHLWAREZGE X200 THY , —#HOWPFRARICE D | #HOKE
BHORENEDRFICHFETHLDOTHDH, Lo T, KigXOFEHFIIHE L (T5)
DI EZ T HERPDHDLLDLERD D,



7V

K4 (AEE) F TrrTA (FE)
AL O FEE i (%)
oA F EF O OHE132%

AR GAEH H

201 9%9H24H

PG OEM HARA A% 1 RN
Impacts of Various Building Parameters on Energy
Consumption of Traditional Dwellings in East and Central
FALim X H  China
(PEFE L OFEIZ BT D2 DEEE T A — 2 PMfaIE
BT R F—HE I KIE T BB T HHF5E)
mXEAEER A& TUVI— N—=F
AETWNTISZ R 2 EBRBR B TS % T t)
e S NI
TP TN R A EBRBR BT Toaff B it (T5))
wEEER & EE
(AETUNFTSZ R A EBRBR B T . Topfdt)
HHEEZE MO g

(LTSN TSR A EBRER BT T % TR t)




WLNEOE S

The rural residences with substantial quantity and required plenty of
energy cost in China were selected as the research subjects in this work.
Thanks to high electricity use and village density, as well as complicated
pattern of building energy consumption in East and Central China, East and
Central China was chosen as the research region. The Sizhai traditional
village located in the east of Zhejiang Province, included in the scope of
research region, was recorded in the First Edition of Chinese Traditional
Villages’ Catalog. The traditional dwellings in this village were chosen as the
representative house samples for researching the energy behaviors in the
rural residences.

Rather than centered on the performances of evaluation parameters based
on a few number, the indoor daylighting and thermal conditions, as well as
various energy behaviors were analyzed step by step. This study focuses on
the impacts of building azimuth, shading device and window system, as well
as wall construction on the performances of indoor daylighting, air
temperatures and building energy consumption. The recommended building
azimuth interval, shading devices and window-to-wall ratios, as well as wall
construction type were summarized, based on the daylighting standard issued
by the Ministry of Housing and Urban-Rural Development of China, and the
energy consumption performance. The research results indicate that (1)
Optimum building azimuth: the three building azimuth intervals with the
highest energy saving potentials were observed for S, S-E20 and S-E40 in
sequence. (2) Optimum shading depths recommended for each building
azimuth interval: the recommended shading depths for S and S-E 20 are 1.37
m and 1.62 m respectively, and those for S-E 40, S-E 60, S-E 80, S-W 20 and
S-W 40 are all 2.12 m, as well as those for the other 11 building azimuth
intervals are all 2.37 m. (3) Optimum window-to-wall ratios recommended for
each building azimuth interval: the recommended window-to-wall ratios for
18 building azimuth intervals are all 0.2. (4) Optimum wall construction type
recommended for each building azimuth interval: the recommended wall
construction type for 18 building azimuth intervals are all the vented cavity
wall with increased outer layer thickness.

The building energy saving can be achieved by selecting an optimum
building orientation, shading device with a proper depth and appropriate

glazing area, as well as suitable wall construction type. This study results aim



at providing some design suggestions on building azimuth, shading device and
window system, as well as wall construction type determinations to both
newly-built constructions and to retrofit projects of the rural residences, as
well as providing some new evaluation methods to assess the energy saving
potentials of buildings and villages. (1) Application of the building azimuth
statistics: for newly-built buildings, the optimum building orientation is
recommended for each of them, which are located in the research region; for
existing buildings, the evaluation of the energy saving potentials at village
scale can be conducted, by measuring all the existing buildings’ azimuth in the
target village. (2) Application of the evaluation score of shading depth: for
newly-built buildings, the optimum shading depth is recommended for each of
them with different building orientations, which are located in the research
region; for existing buildings, the evaluation of the energy saving potentials
can be conducted for them, based on the evaluation parameter of shading
depth. (3) Application of the evaluation score of window-to-wall ratio: for
newly-built buildings, the optimum window-to-wall ratio is recommended for
each of them with different building orientations, which are located in the
research region; for existing buildings, the evaluation of the energy saving
potentials can be conducted for them, based on the evaluation parameter of
window-to-wall ratio. (4) Application of the optimum wall construction type:
for newly-built buildings, the optimum wall construction is recommended for
each of them with different building orientations, which are located in the
research region; for existing buildings, some suggestions on improvement of
walls’ thermal insulation property can be supplied for existing buildings.

The research methods can be used in any country to explore the optimum
building azimuth, shading device and window system, as well as wall
construction type, by using this research method and the corresponding
geometric model and local climate data instead of the original ones used in

simulation.



WMLEAEOKENDEE

AL, FEO B EEREZ SR E L, BE - AMEEEZAT 5 FEERIEgIC
BITOEFLAFTOKBERIBICHT BN ERZ RV —HERICEREL Y T,
FEOMEZRET H2OOFR R HikmIPE A ERET S EEHME L
W TH D,

F1ETIE, MEOE R, BMEORIXOEEA BN TND,

B2ETIE, TRAX—HEICHT DEE TN OMBEA D KO~ 72 BEDHE
EEA T EEETNOMAEDLEDEEIZOWTRERL TV,

B 3ETIH, MMEFERICOVWTREABL TS, Y alb—va 7LD
B, B OGO E| IS L HIENRDOBRIT, BEBED LR BEOHEE Y A 7,
Vial—valryTHREINDIHHT A LR Ialb—Ta Y —LOERIC
DWTEIR LTV 5,

%4 2= ClX, B (Sizhai) #12&% % Thousand Pillars Dwelling (FH: =)
WU G & L C, mAERORMEZITV, KEE S DR 27 L7,

B5ETIE, BMOHNAZFM T A—% L UCTER L, PEBHE R OHE
35k DA e O JE I Il 2R W O ST EME DT B AT o T2, ZERH. R M OV TR
HEBZOENHEOFHRET —2I1I2XL25, FHZBEL TOREXEHED EZ1 K&
(HhLF S) &Ik (U7 N-W80) D THK 150kWh TH D Z & 23 5 niZ
Tpo T,

FOETIT, WO RN —HEEICHT DI L DEDOBITORELH
Lz, TXALFXF—3Ia2b—varY—LEZHALT, Bbyz—F 407
KB DO TN DMBEDEEEHLIZET A MU A OB R LF —H#
BEAFHHEL, ST E1To7,

BTETIXBEYWOZ RN —HEEICHTHIBEELEOROEELZHTAE LT,
TANF =V I 2b—valEETTDHILICL ST, BREDOLE R PEY D
T DMBEDENER DT I 2 —va Lo TEFHE AN LKL ST
T kX — B R L, 18 OBW AN I 5 il 22 5 BE L 04 — 1 R
TRV ERNME DR L R D EEN Y S 0N o T,

8 ETIX., BT XA X —HBICKRITTRERE Y A T OEELTE LT,
ZER DV HEENT, BRICEBEREZ N S E 572012 EEE THERIZ 2 D0l
KROZBHRE L, ABOESI N L-BREEICH L TRbEE LWEEEE Y (7
NH &N o 72,

99 W TIX, AWFITRR O I e B AR IR & SE OJF S 23 L -l R BE D
BT XN —ICETAENEMERICOVWORT E LI, FECELNT-MRE
FEO, REEL LTS,

LLb, AT, Mo GArfiE, BIC X 5o RIT, REBEDKL i

B

3



DIEEH A TR A T — 2 I SN TR VX =l EORER OO Z2E U
T, (EEROME 2 SET DO FIEROIMHAZIRRT H LR TEX D,
Bl E] O B I OGHBRERICONWTO S LR A RICERL., 5% DF
JREZ R X =R ESIFICRELSFFGTLHOOTHD, Lo TARMBILDOES
FE L (T%) O 22T BRI LDOLERD D,



7V

K4 (kg)  Tav Vav (RE)
o6 o B Wt (1)
¥ oL & B HH133%

AR GAEH H

201 9%9H24H

PG OEM HARA A% 1 RN
Study on Pricing the Urban Heat Island Mitigation: An
Application of the Contingent Valuation Method and Theory of
F AL X H  Planned Behavior
(E—=F7 A T2 FEMEROMKREICRET D098 AR
LD M & G TE) O P -
mXEALZER FE A EH O EE
BTN SR EFRER BT T2 it (T52))
wFEEZE /MUE A
TP TN R A EBRBR BT Toaff B it (T5))
FEELZE TUH— N—L
(AEFU TSR E BRBR B T T t)
wAELRE PE S

(LS 32 A RS T2 it (T22))




OO E OB R

Urban heat island is one of the most notorious climate features of
urbanization, and is becoming a serious environmental problem of Beijing. To
help alleviate this problem, several techniques have been proposed. Since
there has been limited attention on the economic benefits of mitigating this
phenomenon, this paper empirically investigates the willingness of Beijing
residents to pay for the benefits of these techniques in mitigating the urban
heat 1sland effects and their determinants. In addition, residents’ motivations
for paying for urban heat island mitigation were explored.

Chapter 1 is general introduction, mainly focus on the research background
and research purpose. The research of urban heat island mitigation
techniques has little effect on urban development policy making, one
important reason is that researchers concern about the effect of a specific
technique while urban policy makers care more about the economic result of
public investments. The purpose of this research is to establishing a missing
link between urban climate researchers and policy makers by evaluating the
economic value of urban heat island mitigation, and exploring the factors that
affecting respondents’ willingness to pay.

Chapter 2 is theoretical study, explained the related theoretical background.
In this chapter, the reason why urban heat island mitigation has economic
value, what is the composition of its economic value, and other related
theoretical background with regard to contingent valuation method and
theory of planned behavior are introduced. I explained the economic value of
urban heat island mitigation from the utility theory of value and labor theory
of value. As for the composition of value of urban heat island mitigation, this
study points out that its value is mainly composed of direct use value and
non-use value.

Chapter 3 is methodological study, in this chapter a literature review with
regard to contingent valuation study of urban green space is conducted. The
characteristic of previous studies, the possible flaws of contingent valuation
studies, and antecedents of willingness to pay are concluded. It is found that
the proportion of studies from developing countries increased rapidly since
2000, the effect of payment vehicle has long be overlooked, and the theory of

planned behavior has greatly inspired the researchers in defining the



antecedents of willingness to pay.

Chapter 4 explains information with regard to research design, including
research site, sample size, design of questionnaire, data collection method,
willingness to pay elicitation method, payment vehicle, common method bias,
and determinants of willingness to pay. In addition, details of data analysis
process are explained, especially the application of spike model with double
bounded dichotomous choice format.

Chapter 5 contains three experimental studies in Beijing, which is
willingness to pay for promoting green roof, cool roof, and permeable
pavement for its effect for mitigating urban heat island effect. The research
result indicated that Beijing residents are willing to pay 799 million, 8.823
billion, and 8.128 billion dollars respectively for this three techniques.
Compared with the investment of these projects, it can be confirmed that
these projects are economically feasible.

Chapter 6 focused on the exploration of factors that affecting residents’
willingness to pay. In this chapter we established a prediction model for
predicting residents’ willingness to pay for the conservation of urban lakes for
their effect of mitigating urban heat island effect on the basis of theory of
planned behavior. I added the factor of environmental concern other than
attitude, perceived behavior control, and social norm. The result indicated
that the predictive power of extended prediction model is better compared
with the conventional one, and environmental concern can affect residents’
willingness to pay both directly and indirectly.

Chapter 7 contains conclusion and policy implications.
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This article revolves around the typical city of hot and humid climate of Tai
Zhou and Fo Shan, in the comfort of the thermal environment, researching
user activities and the scenery of the pedestrian street on the three levels of
design, qualitative and quantitative research on the impact of landscape
design on street microclimate and user behavior, the specific research work
and main conclusions are as follows:

1. Hot-summer and Cold-winter climate zone

1. In canyon space, increasing three-story building coverage ratio (TSBCR)
can directly change humans’ thermal sensation, where it shows that A
PET= 0.0749XTSBCR +0.3105 with the most important R2 value of
0.9787. Meanwhile, increasing three-story building coverage ratio can
largely improve thermal comfort, it can be proved that 10% increase in
the percentage of buildings would reduce 0.5°C APET at daytime, thus
this function can be attributed to the canopy-shading, which could
impede day-time radiation. Which could impede day-time radiation.
Different from open space, increasing H/W can effectively reduce PET,
an ascension of 0.1 in H/W can reduce 0.15°CPET, meanwhile, an 0.1
increase in SVF will lead to increase 0.11°CPET at daytime. The
Increase in tree coverage ratio can also reduce PET obviously, a 5%
increase in percentage of trees would contribute a reduction of 0.25 C
PET at daytime.

2. In open space, the most essential factor on alleviating heat stress in
open space is adding trees coverage ratio (TCR), where it shows that A
PET=0.1167XTCR+0.3051 with the most important R2 value of 0.851,
as TCR increases from 1.02% to 22.06%, a strong positive correlation
was obtained between the APET and tree coverage ratio (scenario-2),
where it can be concluded that a 5% increase in tree coverage ratio
could reduce PET by 0.4 C.

2. Hot-summer and Warm-winter climate zone
1. In canyon space, it’s easy for us to utilize the linear regression for

understanding the relationship between coverage ratio of trees (TCR)



and thermal comfort in canyon space, which shows that A PET=
0.1703xTCR+0.2444 with a most important R2 value of 0.9836, for
TCR increases from 12.5% to 22%. Ascension of 2% in percentage of
trees would lead to a 0.4°C of PET in canyon space. In addition,
increasing percentage of three-story building can make a contribution
to thermal comfort improvement (Case-2), thus effect can be attributed
to the canopy-shading, which can impede radiation. In accordance with
the multiple regression analysis of other two cases (Case-3, 4), it can
be concluded that grass land and the pavement material with a high
albedo are also deterministic toward the thermal comfort improvement
in canyon space. Grass can improve thermal comfort by reducing
reflected radiation. The pavement material with lower albedo may be
easily heated-up by radiation, so it’s necessary to reduce the coverage
ratio of this zone.

2. In open space, increasing overage ratio of trees (TCR) can effectively
improve humans’ thermal comfort, which shows that A PET=
0.2644xTCR+0.3955 with a most important R2 value of 0.8892. A
strong positive correlation is found between the coverage ratio of trees
and APET (Case-2), in which we can conclude that 2% increase of the
percentage of trees would reduce 0.8°C in PET. Meanwhile, an invalid
relationship between the percentage of three-story building and APET
can be observed (Case-1). The impacts of grass (Case-3) and pavement
material with a high albedo (Case-4) are found to reduce PET
effectively, but the extent is limited.

3. The innovation of this article
(1) The innovation of this article is as following:

1. The theoretical framework of microclimate research in typical urban
pedestrian streets in southern China is summarized. Analyzing the
summer microclimate conditions and usage of the pedestrian street in
the hot and humid area, and analyzing the street orientation, aspect
ratio, plant shading, spray impact on microclimate, and the landscape

design in the urban pedestrian streets.



2. At the same time, using field measurements to Study the steps under
the influence of urban microclimate the street comfort and use
conditions, systematically and comprehensively studied the summer
microclimate problem in the hot summer and cold winter regions, and
use the statistical analysis method to carry out the city in the hot and
humid area.

3. Compared the simulated result to measured data, and find out the
accuracy of the simulated software. Evaluating different parameters
(building height, vegetation, paving material) on decreasing heat stress
in hot summer.

4. In this study, the thermal calendar for human is put forward. In
addition, the new thermal calendar for human under the effect of
different parameter (building height, vegetation, paving material) is
also evaluated.

(2) Prospects for future research work

1. In this study, we only consider a single tree species, it is very
important for us to consider more species in our future work.

2. It 1s important to mention that the building facade material in the
software is assumed as the same material, perhaps this isn’t existed in
the real world.

3. In this study, we don’t consider other parameters such as water body

and so on.
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The focus of this study is to assess river restoration efficiently according to
the users of the rivers. First, the AHP method is used to select the priority of
river restoration goals using the AHP method. Stakeholders consist of
community, government, and academics.

River restoration of species, restoration of ecosystems or landscapes and
restoration of ecosystem services were selected based on a comparison of
criteria and sub criteria related to river restoration. The next step is to assess
water balance in a river basin using a hydrological model to calculate water
availability and use a water demand model to calculate water requirements.
The hydrological model used was chosen between the NRECA and FJ. Mock
models. The last step is to build a system dynamics model consisting of
population sub-models, water storage, and water demand. The SD model is to
assess the impact of river restoration plans using the RWSI value. If the RWSI
> 0.4 its means for a basin indicates a highly stressed and critical condition.
River restoration scenarios were: the use of processed wastewater (reclaimed
water), increased water demand efficiency, reduction of agricultural land, and
inter-basin water transfer.

A research case study in the Ciliwung river basin whose population is
growing so rapidly that it is estimated that it will experience a crisis of water
needs in the future. Meanwhile, the condition of the Ciliwung River has also
decreased in quality and quantity.

Based on the results of the AHP focus on the restoration of ecosystem
services (RES) as a provider of raw water. Based on the individual effect of the
restoration plan is only the effect of inter-basin water transfer plan, the RWSI
value <0.4 means that the restoration plans can meet the water needs while
maintaining the sustainability of water resources. And based on the
combination of restoration plans, there are several alternatives to the most
sustainable river water restoration so that it can increase the water needs of
the RWSI <0.4. The SD model can be used to assess the efficiency of the plans
for the water resources development plan along with the development

strategy that needs to be done.
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The study was conducted to determine the effect of population growth on
urban areas. The city referred to in this study is a city within the
administrative boundary. The study was conducted on 15 cities in Indonesia
out of a total of 98 cities. The city that is the object of research is a city that
has a population of 0.5-1.5 million people (2010). Furthermore, the authors
looked at the condition of these cities in 1980. Changes in cities and urban
populations from 1980 to 2010 will be discussed in this study. The author
looks at patterns of population growth, population density, population
structure, urban fabric pattern in the city administration area and land use
changes.

The results of this study indicate that population growth occurs in two
forms, namely in-migration and out-migration. There are some cities that
have populations at the end of the study year (2010) as a result of population
births and the influx of migrants from outside the city is limited by city
administrative boundaries (although these administrative boundaries tend to
be imaginary). And there are some cities that have very high population
increases but they are not in urban areas bounded by administrative
boundaries, they live beyond city boundaries as a result of patterns of
development that tend to sprawl outside the city limits.

Population density tends to be high in the city center and suburbs. This
phenomenon is the impact of centralized development in the city center in the
past, and there is a tendency for motorization of population mobility.
Population density is seen based on the distance of the administrative center
to the city center. The population density of districts close to the city center is
higher than the density of districts far from the city center. Interestingly, the
growth of population density in districts located on the edge of the city (close
to the city administrative boundary) tends to be much higher when compared
to growth in other districts. Population growth in the suburbs tends to be high
so that population density also increases.

Research on population structure shows that there is an increase in
pre-productive and productive populations. This condition will have an
influence on the growth of the city population and changes in urban space on
various issues. This is indicated by the high changes in urban space in cities
that have high productive population structures.

For changes in urban fabric shows that factually there will be changes in



space when the population increases. Moreover, the housing development
policy 1s still inadequate so that people build housing sporadically and have
an influence on the physical form of the city. Land use changes also show
significant changes. As long as the change process runs from 1980 to 2010
there has been a high dynamic of change. Changes found a stable pattern
when the area of land built had reached a high level.

The study found that population changes were influenced by the size of the
land in the city administration because there was direct city government
intervention in land and population changes within the city's administrative
boundaries. This has an effect on patterns of population density, increasingly
high population structures that are pre-productive and productive (typical of
business cities) and there is pressure on the shape of cities and changes in
urban land-use. More mature and reliable management and urban planning
are needed to prevent negative impacts from population growth. Because the

high population is a phenomenon that is certain to occur.
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