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ABSTRACT 

In a discussion with drought and drought in a natural way of global warming, you need to think 

more deeply about the environment.  

Applications, along with the application area for applications in all countries of the world, can also 

find application for the places where the topography allows and the application of drought begins. 

These innovative solutions, consisting of layer on the soil surface, predict the conservation of the 

land and the soil erosion planning of at the same time.  

In this review, a value-added application of these comprehensive and comprehensive solutions in 

the geography of the region is planned. Protective belt applications are thought to enrich the 

country's lands. At the same time, planting will be contribute to living local population in areas 

dealing with agriculture and animal husbandry. 

With this study, it is also aimed to raise awareness about how innovative solutions can be produced 

in soil surface architecture to combat drought. In the study, the models will also be included that 

will be built on the surface covering and structuring of arid, and designed. 

Keywords: Drought, adobe, earth surface architecture, innovative  solutions 

 

1 INTRODUCTION  

According to Argentinian writer Jorge Luis Borges ‘‘Nothing is built on stone; all is built on sand, 

but we must build as if the sand were stone’’ [1]. In interlocking angular quartz grains of sand, we 

find fascinating forms and emergent patterns; possibilities,potentials.  In short, interactive oppor-

tunities [2] through accretive processes, materials become buildings that become cities. 

 

That scenario might indeed form the basis for future projects. For this reason, constructions that 

originated built with sand presents to various solutions especially desertificationed  areas.The aim 

presented here, to create an architectural speculation  and suggests elemental ground manipulation 

in our country that threatened by desertification. This proposition also advocates a radical shift in 

structural thinking beyond away from pre-fabricated or in situ construction. 

The interactive opportunities presents solutions for desetification areas with creating a network of 

solidified sand dunes in the desert. 

 

The method of the study consists of a literature study. At the same time, it is aimed that  to give 

solutions for desertificated geographies especially vulnerable to climate change with sand 

construction samples, especially climate change scenarios. 
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1.1 Sand structures that turn into cities structures 

 

At the last times, architects work about solidified sand dunes where all design is fundamentally 

focusing sand material. The potential of accumulation processes of materials causes sand dunes's 

tur into cities structues. A network of solidified sand dunes in the desert advocates a radical shift in 

structural thinking, and it also suggests exactly a basic ground manipulation. The structure made 

from the desert itself is a habitable anti-desertification structure. It also a sand-stopping building 

made out of sand. In transformation the dune into a micro environmental support structure,  

helping conserve the scarce water and mineral resources and in preventing of droughtness, 

solidified sand dunes is aceepted an  excellent material. 

 

The solidification of sand and its transformation into building material and the use of material 

properties help to create special spatial structures.  These spatial pockets especially is solution 

proposal for drougt region. Because  this  climate-conscious architecture is an answer primarily 

points toward adaptive responses to the potential threats of future. These sand structures tomitigate 

the continual migration of sand dunes and provide controlled biocementation process as a strategy. 

 

1.2 Desert and Desertification as a threat 

At the heart of the world’s drylands are five major zones of natural desert:the Afro-Asian Desert, 

the North American Desert, the Atacama and Patagonian Deserts in SouthAmerica, the Namib and 

Kalahari Deserts in south western Africa, and the GreatSandy, Great Victoria, and Simpson 

Deserts in Australia [3]. However, Turkey geography is under the desertification effect with each 

passing year.Because of the dry areas cover more than one-third of the earth’s land surface[4]. 

Many specialists thinks that in the field to be one ofthe desertification is the most serious 

environmental problems facing our world. 

 

Desertification has been on the international agenda for about half a century,but we still do not 

know precisely how fast, or indeed whether, our deserts are growing, especially for Turkey 

geograpy. 

 

It isestimated that firewood collection, excessive grazing, and overcultivation accountsfor nearly 

90% of what is perceived as desertification [5] 

 

Unsustainableland management practices in Turkey drylands, continuous cropping, with 

reductionsin fallow and rotations, repetitive tillage and soil nutrient mining; are another effects of 

desertification. 

 

The impacts of these practices include loss of natural resources, changes in naturalhabitats and 

ecosystems, loss of agrobiodiversity and degrada-tion of ecosystem services, decreases in 

productivity of arable land lead to poor harvests and food shortages and result in poorliving 

conditions and poverty. 

 

Climate change and increasing weather variability already be exacerbate these problems. It is pre-

dicted to bring further challenges in the coming decades, with rising temperature sand changes in 

rainfall patterns [6]. 

 
1.3 Action Plan of the National Strategy to Combat Desertification (2015-2023) 

Combating Desertification with people signed on 15.10.1994 in Paris; To die on the date of 

11.02.1998 with the Law No. 4340 and by being published in the Official Gazette on May 16, 

1998. Contracting Party contracts to implement National Action Plans. In order to interact more 

with desertification, an "Action Programme" was prepared to "actuate desertification and realize it 

nationally" and was completed with the circular (2005/2) published in the Official Gazette on 09 

March 2005. 
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“Assessment of Land Degradation and Monitoring of Support and Good Practices for Sustainable 

Land Management Project” within the scope of Decision Support for Mainstreaming and Scaling 

up of Sustainable Land Management, a joint venture of UNCCD and FAO is being prepared. 

Dissemination of the concept of sustainable land management to combat land degradation in the 

global Project involving Turkey, Bosnia and Herzegovina, Argentina, Bangladesh, China, 

Colombia, Ecuador, Lesotho, Morocco, Nigeria, Panama, Philippines, Thailand, Tunisia, and 

Uzbekistan and it is aimed to develop the capacities of the countries. General Directorate of 

Combating Desertification and Erosion coordinates the project on behalf of Turkey. 

 

There are also cooperation plans for the protection of the land and the protection of the 

environment in the fight against desertification. In the meantime, using the existing aggregate 

material as a building material and contacting the ground can be an effective solution. 

 

Balancing land degradation in Turkey; improvements and architectural solutions are the works that 

need to be done in order to prevent desertification like other countries. Developing the capacities of 

countries with Desertification, Land Degradation and Drought includes planning plans in 

accordance with land use, topography and geology. Architectural structuring is also a combination 

of these decisions. 

 
1.4 General Evaluation of Desertification in Turkey 

 

Although not available in Turkey of course; Its appearance, climate, topography and soil increase 

its sensitivity to drought in the country throughout the country, from this extreme situation and 

from drought to the fact that the most vaccination takes place throughout the country. 

Causes of obsolescence in Turkey; It is not in favor of soil erosion, wrong agricultural practices 

and use, preparation by application method, salty, gypsum and alkaline main material, 

deforestation, completion and high cost. next to it, the demand and pressure, which increase one 

step further with each passing day, are the most basic information of necessity. In general, 65% of 

school climates are semi-arid and climatic. 

 

The destruction of the vegetation of this ecologically secure land and the balancing of the route 

open it to the attack of the soil and main education. Especially Konya, Iğdır Provinces and 

Southeastern Anatolia 

Being in the region of Turkey, daily land degradation-desertification is observed. 

 

2 MATERIAL PROCESS, CONSTRUCTION, STRUCTURE FOR DESERTIFICATION 

ARCHITECTURE 

 

Designing with aggregates may be permanent solutions for desertificated areas. This construction 

method may be guide the design and/or construction process. 

 

Grains of sand are at the same time granular and massive, simple and complex, static and dynamic, 

too heavy to be held in suspension in the air yet light enough to be moved by the wind. [7]. It is 

also ever-present in architecture: its history is part of the material history of the discipline. Without 

sand no brick, no building construction. There are many building made of sandsuch as cathedrals 

and churches mosques. 

 

Exceptionally sensitive physical interventions in the landscape can be successfully designed with 

aggregates. 

 

There are building examples exceptionally sensitive physical interventions in care against 

desertification designed with aggregates. 

 



Kerpic’22 – Re-Thinking Earthen Architecture for Sustainable Development 

9th International Conference  
İstanbul Turkey, 30 June –3 July / 2022 

 

 

2.1 Sandstone architecture in against to desertificationT 

 

That word— ‘sandstone architectures’—can be explained established as a new way of creating new 

architectures at a human scale. 

 

 In the next step, should be define potential strategies and methods for how to actually construct the 

microbial sandstone structures in situ. The aggregational qualities of sand is explored redefinition 

of existing sand dunes. Instead of viewing the dunes as hills of sand built by aeolian processes, 

they should be read as readymade building volumes. This conceptual shift opens for the process of 

densification, adhesion and petrification binding the grains together into solid sandstone surfaces: a 

floor datum; a wall membrane; a spatial divider. Once excavated, the biocemented sandstone 

surfaces demarcate habitable spaces, turning the interior and exterior of the dune into a perfectly 

seamless, seemingly ‘weightless’ architecture of solidified sand caves inside of the initial volume.  

New strands of the dune can then be precipitated with the microorganism, producing an infinitely 

variable structural system. 

 

Two construction options were developed: pneumatic balloon precipitation and injection pile 

precipitation. 

 

The former involves to create creating a pneumatic, balloon-like structure. In this structure, it is 

given let to sculpturing of sand dune, an then is obtained thee sand dune into an optimal shape for 

the solidification process to take place. The microbial solution that is specially prepared is 

distributed through specifically designed apertures in the skin of the structure, solidifying the sand 

surrounding it into structural compressive surfaces.Some time after the solidification, once the 

interior of the resulting sandstone structure has reached optimal strength, the balloon structure is 

recycled for the construction of the next stretch of the scheme. This method could be viewed as 

similar to that of the application of spraycrete, the high-strength polymer coating designed 

predominately for the re-surfacing of old concrete and tarmac. Using air compressors and various 

levels of air pressure, the spraycrete can be sprayed straight onto the surface to be treated (Fig. 

1,2). 

 

  

Figure 1.Sand dwelling Kevin Hand-Building foundation(https//www.dune+ desertification +architecture) 
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Figure 2.Generating giant sansdstone walls to flight desrtification (inhabitat.com) 

 

The second alternative is method of using injection piles. These injection methos is used to solidify 

the sand dune. Injection piles are  pulled up, and then  are created almost  structurally sound a 

shape.The procedure would be analogous to using an oversized 3D printer, solidifying parts of the 

dune as needed [8] (Fig. 3). 

 

  
Figure 3.Arenaceous Anti-Desertification Architecture 

 

 

3 CONCLUSION 

 

Estimates of recent losses of productive land show that  the arable land in the world have being  

lost every year.Most specialists seem to agree that we will continue along this trajectory into the 

future. 

 

As always with complex situations,  against to desertification it must be taken precautions without 

await complete knowledge of the circumstances. 

 

Immediate efforts need to be made using our existing understanding, not only to stop the physical 

processes of desert encroachment, but also to create opportunities for the people especially to our 

country.  

 

The harm done to fragile ecosystems and to provide them with better standards of living is possible 

witj the better architectural environment. 

 

It is believed that architecture against to desertification could be part of such a programme and it is 

believed that the first stretches of the architectural scheme could be created following a rather brief 

period of research. 

 

In the longer run, extensive research is needed. The examples about earthen architecture created 

against to desertification underlines the need for urgent short-term relief measures. 



Kerpic’22 – Re-Thinking Earthen Architecture for Sustainable Development 

9th International Conference  
İstanbul Turkey, 30 June –3 July / 2022 

 

 

Architects create spaces that accommodate human activity. Earten architecture is not so much 

focused on the styling of that activity, as on the supporting of it. Earthen architecture is designed to 

visually, and at the same time, but a social, ecological, cultural one. Architects must find a way 

how are we to live with the desert, in the desert, within the desert? 

 

Architects must have the understand and respond to such questions.Architects must have developed 

mechanisms and innovative design consisting various forms and accommodations of functionalities 

within the systems we design. 

 

Earthen architecture as a conceptually striated system, built up in layers like a sedimentary stone is 

the self-organising, gregarious grains of sand that taking on different shapes as time passes. The 

intricate geometries and endless variety of the natural granular materials is consequences of the 

internal or external environment. 

 

When interacting with biological agents of The morphologies of granule material, some of their 

properties and potentials have been inspiring for desertification settlements. This potential of 

granule material has suggested that microorganisms be employed as a construction element in our 

built environment. The aim has exploring formal, performative, algorithmical, material, and similar 

properties in addition to architectural solution for this settlements. At the same time, it is related to 

large-scale, mitigatory engineering projects. The resulting architecture becomes an infinitude  

relationships: solidified mass or excavated void, sand that’s been precipitated or left untouched, 

that is fluid, sand or sandstone, very light or very heavy. The building speaks the evolution of 

villages and cities built on sand covered in granule. 

 

A billion people live in arid or semiarid environments in the world often in substandard dwellings. 
But, we know that massive volumes of sand that how to turn into pioneering buildings. Mankind 

has already moved into the desert and will continue living into the desert because of desertification. 
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