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Abstract

Introduction: Calamities, which are characterised as natural disasters, constitute a major problem on a global scale
in terms of causing loss of both life and property. Although disaster risk reduction activities have been carried out in
many countries, they still cause great losses. Turkey, as a country where many natural disasters have occurred and
large-scale damages have occurred, still has problems in disaster management. The purpose of the study: The study
aims to develop architectural design proposals to prevent a possible flood disaster in the context of the historic Yaliboyu
house in Amasya, Turkey, in accordance with the principles outlined by FEMA and other organizations. While presenting
the proposals, the height of the flood waters and the cultural characteristics of the historical texture were taken into
consideration and it was tried not to damage the historical texture. Material and Method: In the flood-resistant building
design, the principles of organizations such as FEMA, DSI, and AFAD were investigated, design solutions based on the
acquired data were discussed in detail through an important historical structure and its surroundings located in the city
of Amasya, Turkey. Results: The city of Amasya, located in the north of the country, has struggled with many natural
disasters and suffered losses in the past. According to the 50, 100 and 500 year recurrence flood hydrograph, major floods
are predicted to occur in the city. Considering that these floods may cause loss of life and property, it is important to take
architectural measures and especially Yaliboyu houses, which stand out with their historical texture, under protection. In
this historical texture, which is in direct contact with the Yesilirmak River, suggestions were the first presented in the context
of the building environment, and then architectural solutions were gradually developed based on the rise of flood waters
at the building scale. Recreation areas that can form reservoirs and basins for undefined and empty areas, permeable
materials for vehicular and pedestrian paths, raising the lower level of windows for buildings without high entrances and
the use of barriers for doors are proposed for the building surroundings. At the building scale, measures were taken at
the first stage by providing permeability with green walls with drainage systems at the points of the first contact with flood
waters. In the following stages, flood barriers, flood-resistant building materials, basement fill and flood openings were
used to prevent the contact of flood waters with the building. At the same time, it is possible to achieve environmental
and economic gains with the rainwater collection system proposal. Conclusion: The proposed solutions have been a
precaution against the predicted flood risk by not disturbing the texture reflecting the history of the city. Especially in order
to prevent historical buildings from being affected by disasters, evaluations should be made on the basis of each disaster
and solution proposals should be presented to the municipality and administrative authorities by the relevant professional
groups and implementation should be started.

Keywords: disaster; flood; architectural design.

Introduction

The rapid increase in the number of natural
disasters and the large losses caused by them
cause large-scale damages to both building areas
and infrastructure. Especially in underdeveloped
and developing countries, loss of life and property
is higher and economic collapse is experienced.
In developed countries, rules for minimising and
preventing disaster damages are widely applied.
Although the loss of life is less in these countries
compared to other countries, the economic losses
caused by disasters can be very high (Akin, 2018).
Natural disasters and the losses they cause have
not only technical but also social and economic
dimensions. On a personal basis, lack of awareness,

lack of importance to safety, avoiding additional costs
due to economic reasons, lack of sensitivity of the
architect and engineer designing the building, lack
of safety concerns, ignorance and lack of education
of the master constructing the building are other
problems (Geng, 2007). The destructions caused
by disasters do not only affect the country where
the disaster occurred or the nearby geography, but
can also create negative results on a global scale.
For this reason, transboundary effects of disasters
have been emphasised in recent years and for this
reason, they are handled in regional and global
context. Today, disaster strategies and policies
are being implemented in many countries and
the concept of risk reduction is being addressed.
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In Turkey, the disaster management system and
the importance given to disasters changed after the
1999 earthquake (Akin, 2018).

Being prepared and reducing possible damages
in the struggle against disasters has become the
priority policy of today’s world and Turkey’s. For this
purpose, firstly, current situation analyses should
be made and then integrated disaster risk elements
should be determined and both the elements to
be considered while building new construction
areas and structures should be determined and the
improvement policies to be made over the current
situation should be decided (Altuntas, 2023).

Droughts, floods and similar disasters as an
integral part of nature since time immemorial, It
causes continuous and significant loss of life and
property. Soils are being used more intensively
with unfavourable agricultural methods, forests
and pastures are being destroyed, and under all
these conditions, floods and flood disasters are
becoming more and more frequent (Yasar Korkang
and Korkang, 2006). Flood is a natural hazard that
easily turns into a disaster and causes great loss of
property and life in Turkey as in almost every part
of the world. The occurrence, magnitude and extent
of damages caused by floods are directly related
to the climatological-meteorological, geological-
geomorphological, biological characteristics and
various activities of people (Ozcan, 2006).

In order to minimize the negative effects of
disasters and emergencies, various qualified
studies should be carried out before the disasters
(Sari, 2022). Organizations such as FEMA (Federal
Emergency Management Agency) in the United
States, DSi (Turkiye State Hydraulic Works)
and AFAD (Turkiye Disaster and Emergency
Management Presidency) in Turkey carry out many

studies for measures to be taken against floods and
other disasters and post-disaster recovery plans.
FEMA emphasizes disaster sensitivity by stating that
one of its main goals is to prevent and reduce losses
from natural hazards (FEMA, 2013). AFAD, on the
other hand, states that until recent years, crisis
management-oriented studies and investments
have been predominant in Turkey, and that response
to disasters and subsequent recovery efforts have
been at the forefront (AFAD, 2021). In the Yesilirmak
Basin Flood Management Plan prepared by DSI,
disaster management is defined as all of the
analysis, planning, decision-making and evaluation
processes that organize existing resources for the
purposes of preparedness, mitigation, response and
recovery against all kinds of hazards that may be
caused by floods (DS, 2015).

Within the scope of the study; in line with the
data obtained as a result of AFAD and DSi studies,
the flood disaster, which can cause a great deal of
damage but can be prevented with the measures
that can be taken, is examined through the Yaliboyu
houses of Amasya province. After discussing the
general characteristics of the city, architectural design
proposals are presented on the historical building
and its surroundings, which have the common
characteristics of the historical buildings in the study
area, in a way that does not harm the originality of the
historical texture of the building. The recommendations
were developed based on the studies of FEMA and
other organizations on the flood disaster.

The Disaster Susceptibility of Amasya

Amasya province is located in the northern part
of Turkey (Fig. 1), in the central part of the Black
Sea region, between 34° 57°-36° 31’ east longitude
and 41° 04'-40° 16’ north latitude (Turkoglu, 2006).
Located in the Yesilirmak basin, the main branches

AMASYA

Fig. 1. Location of Amasya province in Turkey (Google Earth)
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of Yesilirmak pass through the center of the city. In
addition, since it is surrounded by high mountains,
the surface shapes are rugged and the city center is
in a narrow area (Ates, 2019).

Since Amasya is located in the Yesilirmak basin,
the waters carried by the tributaries of Yesilirmak
have caused floods due to climatic reasons in the
past years (AFAD, 2021). In the Yesilirmak Basin
Flood Management Plan reported by DSI (Turkiye
State Hydraulic Works), two-dimensional hydraulic
modeling was carried out in the flood-prone areas
and the spreading area, water depth and water
velocity corresponding to different recurrence
flows were calculated. Three flood scenarios were
simulated using 1D/2D models. Based on the
hydrological model analysis, iterative hydrographs of
Q50, Q100, Q500 were obtained (Fig. 2). Based on
these hydrographs, flood hazard map was created.
For the 50-year recurrence flood, no flood occurs in
Amasya. For the 100-year recurrence flood, some
flooding occurs upstream of the province. The depth
of the flood reaches 1 to 1.5 metres and covers
5.3 hectares. For the 500-year recurrence flood, a
serious flooding event occurs in the upstream part
of the province as well as outside the city in the

upstream direction. The flood depth is 2 metres and
covers an area of 194 hectares (DSI, 2015).

It is thought that climate change causes an
increase in the number and severity of disasters
and this increase will continue in the future. Experts
emphasizing the importance of keeping global
warming below 1.5 °C until 2030 think that otherwise
the disasters experienced today will be much more
effective (Gékmen Erdogan, 2022).

In Amasya, the highest amount of precipitation
falls in the spring season and the total annual
precipitation is 461.6 mm. The highest precipitation
is in May with 53.8 mm and the lowest precipitation
is in August with 10.1 mm (Fig. 3). In terms of flood
risk, April, May and December can be classified as
very risky; January, March and November as risky;
July and August as less risky. It should be taken into
consideration that the risk of flooding may be at a high
level especially in very risky months and precautions
should be increased in these months.

Case Study

Yaliboyu houses in Hatuniye neighborhood of
Amasya, which are under risk in the 100-year and
500-year recurrent flood report, were selected as the
work area (Fig. 4). Yaliboyu houses, which stand out

Fig. 2. View of flood hazard maps for Amasya for 50,100, 500 year recurrence periods (DSI, 2015)

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

Measurement Period (1961-2022)

Average Temperature (°C) 26 45 8.3 134 176 213 238 23.9 20.0 146 85 46

Average Maximum Temperature (°C) | 7.0 938 14.5 204 251 287 311 315 279 219 14.6 8.8

Average Minimum Temperature (°C) | -0.8 03 31 72 11.1 14.5 16.7 16.7 13.0 8.7 39 13

Average Sunshine Duration (hours) 22 3.3 4.5 6.0 74 8.8 96 912 7.5 5.0 34 21

Average Number of Rainy Days 12.34 11.08 12.48 12.02 12.98 9.05 327 2.66 4.74 7.92 9.16 12.56

S LI 514|372 |481 [s34 |s38 401 [162 |01 |197 [345 [427 |s47
Measurement Period (1961-2022)

Maximum Temperature (°C) 235 248 31.2 358 379 418 450 422 435 36.0 29.7 229
-21.0 -20.4 -15.5 -5.1 -0.1 4.8 8.5 8.8 3.0 =29 -9.5 -12.7

Fig. 3. Long-term average monthly precipitation table of Amasya (General Directorate of Meterology)
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Fig. 4. Study area and its surrounding (Turkoglu, 2006)

with their traditional texture, are located in the north
of Yesilirmak. The mountains rising behind the river,
castle ruins and king rock tombs have formed the
remarkable texture of the region. Another historical
building in the region is the Algcak Bridge. The bridge
provided a connection between the river and the
opposite part of the city (Ates, 2019).

Although the architecture destroyed by disasters
in Amasya province has been replaced by new
buildings, traces of traditional architecture can be
seen intensely. One of the most unique examples
of traditional civil architecture is Yaliboyu Houses.
Yaliboyu is the residential area between the Station
Bridge and the Government Bridge, north of
Yesilirmak. There are homogenously many Local
Amasya Houses in the region (Gizelci, 2012).

Flood Resistant Design Proposals for the Built
Environment

Most of the buildings in the region are located
parallel to the river. Therefore, they were built in
adjacent order (Ates, 2019). Apart from the building
areas, there are green areas, playgrounds, empty
building parcels, empty undefined areas, roads and
squares (Turkoglu, 2006). For a flood-resilient urban
planning, recreational areas are proposed to be used
as regulatory reservoirs in undefined and vacant
lands and as basins in case of flooding (Fig. 5).

Recreation areas can be designed as basins
where water can accumulate at certain points in
city centers to drain flood waters and be used when
needed. The storage of flood waters in various forms
in reservoirs on their way to the receiver can be used
today as one of the most comprehensive protection
measures of flood regulation effects that reduce
flood water flow rate, width of flooded area, timing,
etc. (Kadioglu, 2019).

Although the study area is not within the main
transportation axes, the transportation flow is
intense (Ates, 2019). There are three types of
road typologies: the first degree vehicle roads, the
second degree vehicle roads and pedestrian roads.
Although Ziya Pasa Boulevard, which is the first-

22

degree road, is wide, it cannot meet the traffic load
of the area and traffic congestion is experienced.
On the second-degree roads, there is no ease
of transportation due to the narrowness of the
roads. At the same time, narrow sidewalks create
insecurity for pedestrians. In case of a possible
flood, roads pose a threat as they increase the flow
rate of water.

The lack of water-permeable soil and materials
makes cities particularly vulnerable to floods
that can occur very quickly and at a point scale
(Kadioglu, 2019). In the field of study, use of
permeable materials is recommended for both
vehicular and pedestrian roads. Flood resistance
at the urban scale can be provided with permeable
asphalt (Fig. 6, c) on the primary vehicular road,
permeable stone (Fig. 6, a) on the secondary
vehicular road to integrate with the historical texture,
and permeable stone (Fig. 6, d) on the pedestrian
road to incorporate the green texture. At the same
time, the inadequacy of manhole covers used in
all transportation arteries makes it difficult to drain
flood waters. Super or combined manhole covers
can be used to prevent this problem (Fig. 6, b).

The majority of Yaliboyu Houses in the study area
have basement floors. Basements are one of the
first areas to be penetrated by flood waters in case
of a possible flood. Therefore, the measures to be
taken on the basement floor surfaces are important
in terms of flood resistant design principles.

Flood protection measures can be taken by
raising basement windows above the base water
level (Fig. 7, b) determined by at least 100-year
flood waters. Similarly, a waterproof cover (Fig. 7, a)
can be installed on the door of buildings with zero
entrance or entrance below the base water level to
prevent the building from being flooded to a great
extent (Kadioglu, 2019).

Within the scope of the study, the building in
Hatuniye Neighborhood, which has the characteristics
of Amasya Yaliboyu Houses and which is thought
to be the first to be affected in case of a possible
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Fig. 5. Empty and undefined spaces — design proposals (Tlrkoglu, 2006) (Edited by authors):
a —Regulating reservoir (Kadioglu, 2019); b — Recreation areas used as basins (lkeuchi, 2012)
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Fig. 6. Transportation arteries-Design proposals (Tirkoglu, 2006) (Edited by authors) [a) Permeable stone road (Al, 2018), b) Combined
manhole cover (Kadioglu, 2019), ¢) Permeable asphalt (Philadelphia Water Department), d) Permeable pavement (Al, 2018)]

[
/! Raising the
windowsill
elevation

[

| Buildings with Basement (Non-historic) - Buildings with Basement (Historic) |

Fig. 7. Buildings with basements and zero entrance — Design proposals (Turkoglu, 2006) (Edited by authors): a — Waterproof cover
(Kadioglu, 2019); b — Raising the windowsill elevation (Kadioglu, 2019)
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flood, was selected (Fig. 8). The selected building is
functionalized as a boutique hotel-museum. Hatuniye
Mosque and the building functioning as a restaurant
are located in the neighborhood of the building. At
the same time, the Kral Kaya Tombs are located
behind it.

The studied building (Fig. 9, a) is a traditional building
on the historical city wall on the edge of Yesilirmak, which
is arranged as two floors over the basement (Fig. 9, b).
The building is arranged with mudbrick filling between
wooden roofs and is used as a museum-house today.
The north and west facades of the building protrude
outwards and provide mobility in the building. Guillotine
windows are seen in groups of three on all facades
except the east facade. The building, organized in the
Haremlik-Selamlik style, was built in the plan type of
a central room (Yuce, 2001).

5
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Flood Resistant Design Proposals at Building
Scale

The study area is located adjacent to Yesilirmak.
It is one of the areas that may experience the
greatest impact in a possible flood disaster.
When the area analyses are examined, there are
negativities such as excessive building stock,
narrow streets, inadequacy of the drainage system.
These were also taken into consideration when
proposals were made at the building scale. The
historical building with 2 floors and a basement,
which has the characteristics of Yaliboyu Houses
and which is functioned as a boutique hotel-museum
with a lower elevation compared to other buildings,
was selected as the building to be proposed.
Architectural measures that can be taken against
flooding in the building are discussed in line with
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Fig. 8. The building and its surroundings (Google Earth) (Edited by authors)
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Fig. 9. Studied building (a) (Author archive) and floor plans (b) (Ministry of Culture and Tourism, 2021) (Edited by authors)
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the principles adopted by organizations such as
FEMA (Federal Emergency Management Agency),
DSI (Turkiye State Hydraulic Works) and AFAD
(Turkiye Disaster and Emergency Management
Presidency). The proposals have been developed
with the aim of preserving the historical texture with
aesthetic concerns.

Stage 1: Green Wall Design and Evacuation
Drainage

Planting of building surfaces makes significant
contributions to urban ecology due to its functions
such as protecting buildings, providing climatic
comfort, improving environmental conditions and
reducing some environmental problems, as well as
aesthetic and visual contributions at both urban and
single building scales. It also provides benefits by
collecting possible flood waters and conveying them
to the drainage channel (Tokatl, 2021).

In the situation that the flood waters rise more
than 1 metre on the courtyard wall located on
the facade of the building facing Yesilirmak, it is
recommended to design a green wall in the first
stage and to make the water permeation by the
green wall (Fig. 10). The flood waters can be
transferred to the drainage system through the
drainage channels of the wall. Although this system
is costly in terms of establishment, it is less costly in
terms of maintenance. It can also be preferred due
to its aesthetic appearance. With this design, flood
waters are prevented from overcoming the wall in
the first stage.

Large-scale flood disasters can be prevented
by building a separate drainage system against
flooding (FEMA, 2015). In cases where the capacity
of the green wall is exceeded and the flood height
exceeds 1.5 metres, itis recommended that the flood
waters be conveyed to the sewer via an evacuation

drainage (Fig. 10). The drain used can be activated
automatically or manually only in case of flooding.

Stage 2: Flood Barrier and Drainage Pump

Flood barriers that resist high hydrodynamic
forces to reduce the threat to people and structures
in flood-prone areas are another proposal. Barriers
can be temporary and permanent, as well as
successively placed in various locations (Rappazzo
and Aronica, 2016). In case the flood depth exceeds
2.5 metres, a flood barrier with an opening-closing
system made of tempered glass on the wall facing
the river is proposed as a precautionary measure
(Fig. 11). The proposed flood barrier can be designed
to open during the flood and close afterwards. In
case the flood waters exceed the flood barrier, it is
proposed to collect them in the drainage raceway
covered with permeable material in the courtyard
and return them to the river with a drainage pump.

Stage 3: Flood Resistant Materials

The risk of damage differs according to the
sensitivity of the materials used in the construction
system to water and the way they are used in the
building (masonry, carcass, etc.). For example,
materials such as wood, which absorb water quickly
and deteriorate due to the development of harmful
organisms if not properly dried in contact with water,
and construction systems containing these materials
have a higher risk of flood damage (Gékmen Erdogan
and Gul Unal, 2021).

It is recommended to use metal as door material
on building surfaces that may be exposed to flood
waters. The use of glass block bricks for window
openings creates resistance against flooding. In
the interior, it is recommended to cover the wall
surface with non-paper faced plasterboard. On the
floor, terrazzo tiles can be used to prevent flooding
(FEMA, 2015). In the event that flood waters enter
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Fig. 10. Green wall design and evacuation drainage (Drawn by the authors)
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Fig. 11. Flood barrier, drainage raceway and pump (Drawn by the authors)

the garden, the wooden pillars in the courtyard of
the building are not resistant to flood waters. It is
recommended that these posts be covered with a
flood-resistant wood oil or metal sheet. At the same
time, it is considered appropriate to use a barrier
door at the basement door (Fig. 12).

State 4: Basement Backfill and Flood Openings

Floors below the BFE (Base Floor Elevation) level
can be filled with construction fill material and the
walls above the ground can be reinforced with flood
openings. Flood waters can be prevented from entering
the structure with automatically opened flood openings
placed below the BFE level (FEMA, 2015). In case the
flood waters exceed 5 m, it is recommended to cancel
the use of the basement floor and fill the courtyard with
filling material up to the ground level in order to prevent
flood waters from entering the building (Fig. 13). In case
of a possible flood, flood openings are proposed to be

constructed in the basement walls above the ground
level, and in case of a possible flood, the water is
proposed to enter through the flood openings and
transfer to the garden without entering the building.
In the garden, it is possible to remove the water with
evacuation drainage.

Stage 5: Rainwater Harvesting System

In today’s world where water is important, it is
known that only 30 per cent of the rainwater falls
into the groundwater and the amount of rainwater
that cannot be utilized is very large. Considering that
water prices are increasing in line with the importance
of water, collecting, storing and utilizing rainwater
is both an economic gain in terms of environment
and water resources. Nowadays, the use of
potable municipal water for irrigation water needs,
which reaches significant amounts, is an important
problem both environmentally and economically
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Fig. 12. Coating with flood resistant material (Drawn by the authors)
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Fig. 13. Basement backfill and flood openings (Drawn by the authors)

(Yahli Kilic and Abus, 2018). A rainwater harvesting
system is a method of collecting rainwater and
storing this free rainwater in a tank before reusing
it for a specific purpose. This system is widely
used in most regions of the world that are suitable
for local climatic conditions. Rainwater harvesting
is typically used for domestic use, agriculture and
environmental management. Rainwater harvesting
to provide water for domestic purposes is a common
practice in developing countries, especially in arid
and semi-arid regions affected by water scarcity,
but also in urban areas (Temizkan and Tuna Kayil,
2021). This system is also proposed for the studied
building against the drought, which shows its effect
more and more every day. By installing a rainwater
storage system in the cancelled basement floor,
environmental and economic gains are achieved
(Fig. 14). At the same time, it contributes to the

re-functionalization of the vacated basement floor.
Although the system is expensive in our country, it is
important in terms of usefulness.

Evaluation

Within the scope of the study, Yaliboyu houses
representing the traditional fabric of Amasya were
analyzed and architectural design proposals were
presented through the building and its surroundings
(Table 1). Basins (recreation areas) and reservoirs
were designed in undefined areas to be used in case
of possible flooding in the city, aiming to control flood
waters. Based on the intensity of use and location
of the transportation arteries in the study area,
design proposals were presented to resist flooding.
Permeable asphalt is proposed for the first level
vehicular road, permeable stone for the second level
vehicular road and permeable stone material for the
pedestrian road. At the same time, manhole covers

ROOM HALL ROOM

560
v

%%

20,00

COURTYARD

YESILIRMAK a4 o«

& «a

Fig. 14. Rainwater harvesting system (Drawn by the authors)
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Table 1. Proposals against flooding for the building surroundings

SOLUTION
FIELDS ISSUE PROPOSAL
Empty and Inadequacy Recreation areas
Undefined of flood water used as basins
Spaces storage areas

Regulating reservoir

Transportation Not using Permeable asphalt
Arteries water-
permeable
materials
Permeable stone
road
Permeable
pavement
Inadequate = Combined manhole
manhole cover
Buildings Doors Waterproof cover
with Basements and windows
and Zero below
Entrance the flood
water level
Raising
the windowsill
elevation

were found to be inadequate in all transportation
networks and super or combined manhole covers
were proposed as a solution to this problem. Another
problem in the area is that most of the historic
buildings have basements or no raised entrances.
As a solution to this problem, it is suggested that the
lower elevation of the window be raised above the
base water level determined by at least 100 years

28

SOLUTION PROPOSAL IMAGE

-

See Flgure 5 (b) (Ikeuch| 2012)

ﬁﬁ o

See Figure 5 (a) (Kadioglu, 2019)

See Flgure 6 (b) (Kadloglu 2019)

— M

See Figure 7 (a) (Kadioglu, 2019)

See Figure 7 (b) (Kadioglu, 2019)

of flood waters. For the doors, flood resistance with
barriers was considered.

In the second stage of the study, flood resistant
design proposals were presented based on the
flood level (Table 2) on the building that has the
common characteristics of Yaliboyu Houses.
Yaliboyu houses, which attract attention with their
historical texture, are located in a neighbouring
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Table 2. Solution proposals against flooding

Flood Level Proposal
Stage 1 1-1.5m Green Wall Design and Evacuation Drainage
Stage 2 1.5-2.5m Evacuation Drainage
Stage 3 >25m Flood Barrier and Drainage Pump
Stage 4 | 0-5 m (inside the courtyard) | Flood Resistant Materials
Stage 5 >5m Basement Backfill and Flood Openings
Stage 6 - Rainwater Harvesting System

location to Yesilirmak and are the building group
that may be affected in case of a possible flood.
The high density of buildings, narrow streets and
inadequacy of the drainage system increase the
extent of the disaster.

In line with the principles adopted by FEMA
(Federal Emergency Management Agency) and
other organizations in the historical building, which
has the characteristics of Yaliboyu Houses and
whose elevation is lower than the other buildings,
it is proposed that in the event that the flood
level exceeds 1 meter, the flood waters should
be transmitted to the drainage system with the
green wall system and transferred to the drainage
system with the drainage channels of the system.
With this system, flooding can be prevented at the
first stage and aesthetically integrated into the
historical structure. The drainage system, which
can be activated automatically or manually in
case the flood level exceeds 1.5 meters, is also
proposed considering the exceeding capacity of
the green wall. In the second stage, in case the
flood level exceeds 2.5 metres, a flood barrier
made of tempered glass with an opening-closing
mechanism is proposed on the garden wall that
interacts with the river. With this system, the
historical texture is not damaged and glass material
which is thought to be compatible is used. In case
the flood waters exceed the barrier, a drainage
raceway covered with permeable material and a
drainage pump that returns the water collected in
this channel to the river is proposed in the garden.
The majority of the building is made of wood, which
absorbs water quickly and deteriorates in contact
with water. Considering the risk of contact with the
building elements in case the flood waters rise up
to 5 metres above the garden floor, in the third
stage; it is proposed to cover the wooden posts
in the garden with wood oil or metal sheet. For
the wooden basement door, use of a barrier door
was deemed appropriate. As the fourth stage, in
case the flood level exceeds 5 meters, it is deemed
appropriate to cancel the basement floor and fill it
with filling material up to the courtyard floor in order
to prevent flood waters from entering the building.
Flood openings are designed in the basement walls
above the ground level, and in case of a possible
flood, it is proposed to transfer the water to the

garden through the flood openings without entering
the building. It is possible to use a drainage system
for the water accumulated in the garden. Finally,
a rainwater harvesting system is proposed in the
basement floor, which was cancelled in response
to the drought disaster, which is becoming more
and more effective every day in the world and
in Turkey. Thus, the basement floor has been
functionalized and a rainwater storage system
has been installed to provide environmental and
economic gains. With all these proposals, aesthetic
and practical solutions are offered against possible
flood disasters.

Conclusion

Natural disasters, which cause major structural
damages in settlements and infrastructures, cause
economic collapse as well as loss of life and property.
The destructions caused by disasters can cover
not only the geography where they occur, but also
the surrounding geographies and cause disasters
on a global scale. One of the disasters that have
caused many losses from past to present is flood
disaster. Many negativities such as unconscious
use of agricultural lands, human errors, destruction
of forests have brought flood and flood disasters.
Floods can occur almost anywhere in the world, but
the probability of occurrence in Turkey is very high,
especially with the effect of drought and global
warming. Amasya, which has experienced and is
likely to experience many flood disasters in the
past, has been examined within the scope of the
study.

Amasya stands out with its topographical aspect
and historical process. Flooding is seen as a major
threat when the disaster situation is considered. In
the past years, many flood disasters have occurred
with the overflow of Yesilirmak basin, causing loss of
life and property. The DSI (Turkiye State Hydraulic
Works) report states that flood disasters may occur
in Amasya province according to the 50, 100 and
500 year recurring flood hydrograph.

In line with the data obtained, architectural
design suggestions that will increase the flood
resistance of the buildings are presented through
Yaliboyu House and its surroundings. While
presenting the proposals, the building stock,
historical texture and geographical features in the
study area were taken into consideration. Many
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buildings in the study area are historical buildings
and have common characteristics with the building
in the studied area. For this reason; the proposals
are important not only for a single building, but also
for other buildings in the area and their applicability
is considered high.

In the studies conducted by FEMA and other
organizations, there are different flood-resistant
building design principles and proposals in
different countries. While examining the
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measures to be taken against flood disasters,
the structure and geographical characteristics
of the city to be applied should be well analyzed
and appropriate proposals should be developed.
Evaluations should be made not only from an
architectural point of view but also by other
professional groups and joint studies should be
carried out. The studies should be supported
and implemented by municipalities and other
administrative authorities.
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AHHOTaUuA

BBepgeHue. Kataknuambl, KOTOpble XapakTepuaylTcsl Kak CTUXWUiHble GeAcTBMS, NpeacTaBnsioT COOON CepbesHyto
npobnemy B rnobanbHoM MacliTtabe, MOCKOMbKY MPUMBOASAT K YENIOBEYECKMM XEepTBaM M MaTepuarnbHbiM MoTepsiM.
HecMoTpsi Ha TO, YTO BO MHOMMX CTpaHax NpPOBOASATCS MEPOMNPUATUS MO CHDKEHUIO pUCKa CTUXMIHBLIX GEACTBUIA, OHU
no-npexHeMy npuBoaAT Kk 6onblivM notepsiM. Typumsi, Kak cTpaHa, rge Npou3oLUno MHOXECTBO CTUXMIHBLIX O0eACTBUIA 1
Obln HaHeceH KpynHoMacLiTabHbIV yuiepb, Bce elle MUCnbiTbiBAET NpoGneMbl B yNpaBneHun CTUXMRHBIMKU ©eacTBUsSIMU.
Llenb uccnepoBaHusA: pa3paboTatb NPennioXeHUst No apxXMTEKTYPHOMY AW3alHy Ans NPefoTBPaLleHUsi BO3MOXHOIO
HaBOOHEHUsI B KOHTEKCTe ucTopuyeckoro goma Anbiboto B . Amacks, Typuusi, B COOTBETCTBUM C MPUHLMNAMMU,
nanoxeHHoiMn FEMA u gpyrumun opraHusauusvmu. Npu paspaboTke NpennoXeHui yyYuTbiBanuch BbiCOTA MaBOAKOBbLIX
BOZ W KyNbTypHble 0COBEHHOCTU NCTOPUYECKOW CTPYKTYpbI penbeda, npu 3ToM cTapanuch He NOBPeanTb MCTOPUYECKYHO
cTpykTypy. MaTtepmuanbl u metoAbl. [1py NPOEKTUPOBAHMM CEWCMOCTOMKMUX KOHCTPYKUMIA ObINn M3y4eHbl MpUHLMUMbI
Takmx opraHu3daumn, kak FEMA, DSI n AFAD, a NpoeKkTHble peLUeHWsi, OCHOBaHHbIE Ha MOMYYEHHbIX AaHHbIX, Oblnu
nogpo6Ho 06CyKAEHBI HA NPUMEPE BaXKHOTO MCTOPUYECKOTO COOPYXXEHNS 1 €0 OKPECTHOCTEN, PAaCMONIOXEHHbIX B ropoae
Awmacbs, Typuusi. Pesynbratbl. [opog Amachksi, pacrnofioXXeHHbI Ha CeBepe CTpaHbl, B MPOLUMOM He pa3 cTasikusasncs
CO CTUXWIAHBIMK GeacTBuAMK U Hec notepu. CornacHo BpeMeHHOMY rpaduky HaBoaHeHun 3a nepuogbl 50, 100 n 500
neT, B ropoie NPOrHO3NPYHTCSA KPYMHble HABOAHEHUS. YUYNTbIBasi, YTO 3T HABOAHEHMSI MOTYT NMPUBECTU K YENOBEYECKUM
XepTBaM U MaTepuarnbHbIM MOTEPSIM, BaXKHO MPUHATb apXUMTEKTYpHble Mepbl M 0COBEHHO B3siTb MoA 3awuTy Aoma
Anbiboto, KOTOpbIE BLIAENSIKOTCA CBOEN MCTOpUYecKon hakTypoii. B aTol nctopmyeckor CTpykType, KOTopasi Haxo4nTCst
B HEMNOCPELCTBEHHOM KOHTakTe C pekon Ewnnebipmak, cHadana O6binv npeacTaBneHbl NpPeasiokeHUsl B KOHTEKCTE
CTPOUTENbLHOW cpefpbl, a 3aTeM MOCTENEHHO Obinu paspaboTaHbl apXUTEKTYPHbIE PELLEHUsl, OCHOBaHHbIE Ha Nogbeme
NnaBOOKOBbIX Bof4 B MacliTabe 3gaHusA. B okpecTHOCTAX 3aaHui npeanaraetcs co3faTh 30Hbl OTAblXa, KOTOpble MOryT
cTaTb pesepByapamy U GaccernHaMu AN HEOMPeAEneHHbIX U NYCTYLWNX TepPUTOPUA, UCMONb30BaTh NPOHULIAEMbIE
martepuarnbl As aBTOMOOMUITbHBIX U NELLEXOAHbIX JOPOXKEK, MOAHATb HKHWUIA YPOBEHb OKOH 34aHuii 6e3 BbICOKMX BXOAOB
1 ucnone3oBatb 6apbepbl Ana aBepeit. B macwtabax 3gaHus Ha nepBoM atane Obiny NpUHATEI Mepbl MO 06ecneyeHunto
BOJOMPOHULL@EMOCTM C MOMOLLbI0 BEPTUKAmNbHbLIX CafO0B C APEHAXKHLIMW CUCTEMaMM B MeCTax MepBOro KOHTaKTa
C NaBogKoBbIMM Bogjamu. Ha nocnegywolimx aTanax Ans nNpegoTBpalleHusl KOHTakTa MaBOAKOBbIX BOA CO 3[4aHUEM
ncnonb3oBanucb 6apbepbl OT HABOAHEHWI, YCTOWYMBbIE K HABOAHEHUSAM CTPOUTENbHBLIE MaTepuanbl, 3acbinka NoaBanos
1 06yCTPONCTBO NPOEMOB OT HaBOAHEHUI. B To e Bpemsi, npeanaras cuctemy cbopa 4OXAEBOW BOAbI, MOXHO J0OMTbCSA
3KONOrMYECKMX Y IKOHOMUYECKUX NpenMyLLecTB. BbiBoabl. [peanoXeHHbIe peLLeHNs ABNATCS MEPO NPEAOCTOPOXHOCTM
NPOTMB NPOrHO3MPYEeMOro prcka HaBOOAHEHWS, HE HapYLUAKOLLEN CTPYKTYpY, OTpaxatLlyto uctoputo ropoga. CneumansHo
[ONsi TOro YToObl ICTOPUYECKME 30aHUSI HE MOoCTpagany oT CTUXUNHBLIX 6eACTBUIA, HEOOXOAMMO NPOBOAUTL OLEHKY KaXa0ro
CTUXUIAHOrO GeACTBUSA, NPeacTaBnATb NPEAJIOKEHNsI MO PeLleHno NpobrnemMbl MyHULMNANUTETy U agMUHUCTPaTUBHBLIM
opraHaMm COOTBETCTBYOLLMMY NPOECCMOHAanNbHbIMU rpynnamMmn 1 NpUCTynaTh K UX peanusauum.

KnroueBble cnoBa: cTuxuiiHoe 6e4CTBUE; HABOAHEHWE; NPOEKTUPOBaHNE 34aHUN.
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