
1 | P a g e  
 

 

 

 

MONTENEGRO NATIONAL 
DROUGHT PLAN 

 

Ministry of Sustainable Development 
and Tourism 

Government of Montenegro 

 

 

 

 

November 2020 



2 | P a g e  
 

 

 
Biogradsko lake, 2017 

 

 
Moraca, 2018 



3 | P a g e  
 

ABBREVIATIONS ................................................................................................................................................... 5 

EXECUTIVE SUMMARY ....................................................................................................................................... 8 

I. BACKGROUND ............................................................................................................................................ 11 

A. Understanding drought ...................................................................................................................... 11 

B. Purpose, Scope, Goals and Objectives of the National Drought Plan ................................ 14 

C. Steps in the Preparation of the National Drought Plan .......................................................... 15 

II. RELATIONSHIP TO OTHER PLANS AND POLICIES ...................................................................... 18 

III. OVERVIEW OF DROUGHT IN THE COUNTRY ............................................................................ 35 

A. Country Profile ....................................................................................................................................... 35 

A.1. Geographical location and land area .................................................................................... 35 

A.2. Characteristics of climate .......................................................................................................... 36 

A.3. Socio-economic profile ............................................................................................................... 37 

B. Historical Occurrences ........................................................................................................................ 38 

C. Climate Changes .................................................................................................................................... 41 

D. Drought Impacts-by sectors ............................................................................................................. 43 

D.1. Water sector (energy, fisheries) ............................................................................................. 43 

D.2. Forestry sector .............................................................................................................................. 45 

D.3. Agriculture ...................................................................................................................................... 46 

D.4. Health ................................................................................................................................................ 47 

D.5. Tourism ............................................................................................................................................ 48 

D.6. Social impact .................................................................................................................................. 48 

IV. ORGANIZATION AND ASSIGNMENT OF RESPONSIBILITIES............................................... 50 

A. Reference organizations for drought ............................................................................................ 51 

B. Inter-sectoral Drought Advisory Board (IDAB) ........................................................................ 52 

C. National Drought Authority (NDA) ................................................................................................ 54 

V. DROUGHT MONITORING, FORECASTING, AND IMPACT ASSESSMENT .............................. 56 

A. Current Monitoring, Forecasting and Data Collection ............................................................ 56 

B. Drought Indices ..................................................................................................................................... 61 

B.1. Indicators that are used in Montenegro: ............................................................................. 66 

C. Drought Impact Assessment ............................................................................................................. 67 

VI. DROUGHT RISK AND VULNERABILITY ........................................................................................ 72 

A. The Drought Risk and Vulnerability Assessment ..................................................................... 76 



4 | P a g e  
 

A.1. Drought Watch simulation – case study of Montenegro ............................................... 77 

VII. DROUGHT COMMUNICATION AND RESPONSE ACTIONS .................................................... 84 

VIII. DROUGHT MITIGATION AND PREPAREDNESS ........................................................................ 88 

IX. RECOMMENDATIONS AND IMPLEMENTATION ACTIONS .................................................. 95 

A. Priority Implementation Actions .................................................................................................... 95 

A.1. Drought monitoring and early warning systems ............................................................. 95 

A.2. Drought vulnerability and risk................................................................................................ 96 

A.3. Measures to limit impacts of drought and respond better to drought .................... 96 

B. Future Montenegro Drought Plan Updates and Revisions ................................................... 97 

References ............................................................................................................................................................ 98 

 



5 | P a g e  
 

ABBREVIATIONS  

AAI   Aridity Anomaly Index  

FA    Forest Administration 

CDI   Combined Drought Indicator 

CMI   Crop Moisture Index  

COP    Conference of the Parties  

CSO   Civil Society Organization 

DES   Directorate for Emergency Situations   

DRR   Disaster Risk Reduction 

DMC-SEE  Drought Management Centre for Southeastern Europe 

DSS   Decision Support System 

EDI   Effective Drought Index 

ESI   Evaporative Stress Index  

EVI   Enhanced Vegetation Index  

FVC   Fractional vegetation cover 

GIDMaPS  Global Integrated Drought Monitoring and Prediction System 

GLDAS  Global Land Data Assimilation System  

GTS   Global Telecommunication System  

GWP   Global Water Partnership  

HS    Hydrological Station 

IDAB   Inter-sectoral Drought Advisory Board  

IDMP   Integrated Drought Management Programme 

IHMS   Institute of Hydrometeorology and Seismology 

IPA   Instrument for Pre-Accession 

KBDI   Keetch-Byram Drought Index  

LAI   Leaf Area Index  

LSWI   Land Surface Water Index  



6 | P a g e  
 

MARD  Ministry of Agriculture and Rural Development 

MONSTAT  Statistical Office of Montenegro 

MSDI   Multivariate Standardized Drought Index  

MSDT   Ministry of Sustainable Development and Tourism 

NDA   National Drought Authority  

NDVI   Normalized Difference Vegetation Index 

NDWI   Normalized Difference Water Index   

NFI   National Forest Inventory 

NGO   Non-governmental organization 

NSDS   National Sustainable Development Strategy 

NWG    National Working Group 

NWP   Numerical Weather Prediction  

PDSI   Palmer Drought Severity Index 

PHDI   Palmer Hydrological Drought Severity Index 

SDG   Sustainable Development Goal 

SDI   Streamflow Drought Index  

SMA   Soil Moisture Anomaly  

SPEI   Standardized Precipitation Evapotranspiration Index 

SPI   Standardized Precipitation Index 

SSFI   Standardized Streamflow Index 

SSM   Surface Soil Moisture 

TCI   Temperature Condition Index  

UNFCCC  United Nations Framework Convention on Climate Change 

UNCCD  United National Convention to Combat Desertification 

USDM   United States Drought Monitor  

VCI   Vegetation Condition Index  

VegDRI  Vegetation Drought Response Index  

VHI   Vegetation Health Index  



7 | P a g e  
 

WASP   Weighted Anomaly Standardized Precipitation  

WB    World Bank 

WD   Water Directorate 

WEAP  Water and Evaluation System 

WIS   Water Information System 

WMO   World Meteorological Organization 

WRSI   Water Requirement Satisfaction Index  

 



8 | P a g e  
 

EXECUTIVE SUMMARY 

Montenegro is situated in SouthEast Europe, with borders with Bosnia and Herzegovina to 
the northwest, Serbia to the northeast, Kosovo to the east, Albania to the southeast, the 
Adriatic Sea to the southwest, and Croatia to the west. The total surface area of the state’s 
territory is 13,812 km2, while its territorial sea surface area is about 2,540 km2. The total 
length of the land borders is 614 km, while its Adriatic Sea coastline is 293 km long. 

The population of Montenegro is 621 873 (data from 01.01.2020), which gives the 
population density of 44.9 inhabitants per km2. Administratively, the state’s territory is 
divided into 24 municipalities/local government units. 

Due to it's geographical position, the climate in Montenegro is very diverse, so there are 
several zones: Mediterranean in the south, modified Mediterranean in the plains - Skadar 
Basin and plains, temperate-continental in valleys. and mountain climate. By Köppen, two 
types of climate are present in Montenegro: moderately warm C and moderately cold D.  

Montenegro has experienced significant variations in weather patterns over the years, 
which have had negative impacts on the livelihoods and economy. Monitoring and 
evaluation of climate in Montenegro shows that heat waves are becoming increasingly 
common and that their length shows huge variability from year to year.  

Available data shows that, during the recent decades, the occurrence of intense droughts, 
was common in Montenegro, with the largest consequences in the forestry, agriculture and 
water sector. 

Also, it is obvious that public awareness regarding drought and its impacts complexity and 
necessity for serious and detailed analyses, is slightly increasing in Montenegro. This is 
supported by fact that Montenegro actively takes parts in international activities regarding 
drought. In that sense, Montenegro supported Drought Initiative, launched at the 
Conference of the UNCCD Parties, held in 2017, in Ordos, China, which was an impulse for 
further highlight of this issue and a first step in preparation of National Drought Plan. 

The National Drought Plan was developed with support of UNCCD. The process was 
coordinated by the Government of Montenegro, through the Ministry of Sustainable 
Development and Tourism, and in a close cooperation with Montenegro National Focal 
Point for UNCCD, representing Institute of Hydrometeorology and Seismology of 
Montenegro. 

National Working Group (NWG) for development of National Drought Plan for Montenegro, 
was established by Ministry of Sustainable Development and Tourism, and gathered 
representatives from state and local administration, private sector, as well as an NGO. 

Results from consultations and meetings held with various stakeholders, were integrated 
into National Drought Plan, as well as existing data, reports and information from previous 
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projects and programs, different national strategies, plans and legislation, and information 
available on web sites of different institutions. The results of DriDanube – Drought Risk in 
the Danube Region project, with an aim of establishing an integrated approach to drought 
monitoring, assessment and management, were largely used for the preparation of this 
document. 

The purpose of Montenegro National Drought Plan is to point out the activities 
implemented so far and suggest directions for further development in drought 
management in Montenegro. Both natural and economic losses related to the several 
drought episodes during the recent period should be clear call for this improvement.  

NDP also stresses the importance of gender equality in drought related activities, as the 
issue of equal rights between man and woman is recognized in Constitution of Montenegro. 
Also, in the process of EU integration, Montenegro has committed to more effective 
advocacy for women's rights, by introduction the better institutional measures, as well as 
better coordination in the operation of institutions, in order to ensure the achievement of 
gender equality, which is the core value of the European Union.12 

Adequate policy framework, establishment of National Drought Authority and Inter-
Sectoral Drought Advisory Board that will develop and implement plan in partnership with 
Reference organizations for drought, changing from reactive to proactive activities, are the 
steps needed for this improvement to be possible. Intention of this document is, together 
with Danube Drought Strategy, to serve as a guideline for governmental institutions that 
have the capabilities and resources to lead this process.  

It represents the first strategic document on national level dedicated specifically to drought 
issue. It gives an analysis of current situation when it comes to legislation, plans and 
policies related to agriculture, water management, biodiversity, etc. 

Drought policy is analyzed through three dimensions (Drought monitoring, forecasting, and 
impact assessment, Drought risk and vulnerability, and Drought mitigation and 
preparedness). 

A Chapter on drought monitoring, forecasting and impact assessment has described 
drought indices that are being used in Montenegro (Standardized Precipitation Index, Leaf 
Area Index, Fractional vegetation cover). Current monitoring, forecasting and data 
collection, maintained by the Institute of Hydrometeorology and Seismology, as well as 
drought impacts, has been described in this Chapter. 

Drought risk and vulnerability has been assessed by using Drought Watch tool 
(www.droughtwatch.eu), as an open interactive web application created within a 
framework of DriDanube project. 
                                                        
1 Gender Equality Index, for Montenegro - 2019 
2 The Gender Equality Index for Montenegro was calculated for the first time in 2019 and its value is 55, while 
the value for same index for 28 EU countries is 67,4, for the same year. 
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National Drought Plan sets long-term goals with proposed measures for achieving them, 
identifies ways to prepare for droughts and defines a necessary institutional set up and 
policy makers involvement in corresponding actions, which will help in overcoming the 
gaps in the drought decision-making processes and improve drought emergency responses.  

Detailed assessment and proposed actions will serve as a good base for seeking funding 
support from public and private resources, national and international, in order to establish 
an effective national drought management. 
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I. BACKGROUND 

A. Understanding drought 

The complexity of drought impacts and consequences has led to variety of definition 
referring to drought. Nowadays, there are more than 150 published definitions of drought. 
World Meteorological Organization (WMO) defines drought as a prolonged dry period in 
the natural climate cycle that can occur anywhere in the world. Having in mind that it 
affects the environment and human society in different ways and through different sectors, 
with a difficulty to determine its beginning and end, as well as the consequences it causes, 
drought could be divided into four categories (Wilhite and Glantz 1985), as follows: 
meteorological, hydrological, agricultural, and socioeconomic drought. The first three 
approaches deal with ways to measure drought as a physical phenomenon, while the last 
deals with drought in terms of effects of water shortfall as it ripples through socioeconomic 
systems. 

Meteorological drought is defined as extended time period of precipitation deficit in 
reference to long-term period. 

Agricultural drought is defined as insufficient quantity of soil water for normal 
development of agricultural plants. 

Hydrological drought is defined as lack of water in hydrological system, manifesting itself 
in abnormally decreased quantity of surface waters and abnormally decreased level of 
groundwater. 

Socio-economic drought occurs when the demand for economic good exceeds the supply as 
a result of weather related shortfall in water supply. This situation occurs when physical 
water shortage begins to affect people. 

The drought classification in Montenegro is based on its duration and impacts and is 
officially used by Institute of Hydrometeorology and Seismology, since the establishment of 
the DMCSEE. Those above-mentioned definitions, which are practically accepted and used 
all over the world, are used extensively in practice in Montenegro.  

Drought is a phenomenon which is definitely taking more and more important role on 
global agenda, requiring a full commitment of governments and society in general. In 
recent years, concern has grown world-wide having in mind that scale and intensity of 
consequences of drought and its impacts on many different sectors became obvious and 
worrying, affecting economy, ecology and health.  
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Over the period 1961-2013, the annual area of drylands in drought has increased, on 
average by slightly more than 1% per year, with large inter-annual variability.3 

Due to increasing warming, the frequency, intensity and duration of heat related events 
including heat waves are projected to continue to increase through the 21st century, and 
the drought is becoming more frequent, more intense and no longer only associated with 
the summer months. 

In future, the main, but probably also the most complex step, will be shifting from reactive 
to proactive approach, as one of the preconditions for increasing resilience to drought.  So 
far, the drought issue was put on table only after the damage is already done. According to 
“Framework for the Assessment of Benefits of Action/Cost of Inaction (BACI) for Drought 
Preparedness”, by the World Bank Group's Water Global Practice, the reason for lack of 
action lays in the difficulty in analyzing and dealing with the causes of vulnerability, i.e., it is 
easier to react to and deal with the main drought impacts when they occur, rather than 
plan and invest to strengthen resilience.  

Public awareness regarding drought and its impacts is slightly increasing and the world has 
become aware of impacts complexity and necessity for serious and detailed analyses of 
drought, as an entry point for efficient drought management. An adequate and successful 
proactive approach in combating drought, requires clear understanding of drought 
impacts, both direct and indirect.  

According to “Framework for the Assessment of Benefits of Action/Cost of Inaction (BACI) 
for Drought Preparedness”, proactive approach too often focuses on direct and immediate 
impacts, rather than longer-term impacts on society and natural resources, which may 
include rivers, streams, and springs drying up, aquifer depletion, reduced hydro energy 
generation and loss of ecosystem services. 

The another question that can be put on table is a difficulty to recognize when a drought 
has started and when it has ended. The initial effects of a drought may be difficult to 
identify at the beginning, why it can take some time, weeks or even months, to determine 
that a drought has started. 

Also, despite the fact that there has been great improvement in the understanding and 
measurement of drought, still most countries lack the institutional capacity to plan for 
drought risk management and preparedness. 

Due to current climate change, in the last decades of the twentieth century severe droughts 
have extended and become unusually frequent in countries of temperate and humid 
climatic zones, not only in the deserts and warm areas, as it was case in past.  

As many other countries from the region, Montenegro became vulnerable to drought, and, 
during the years, Montenegro was affected by different types of drought.  
                                                        
3 IPCC Special Report on Climate Change, Desertification, Land Degradation, Sustainable Land Management, 
Food Security, and Greenhouse gas fluxes in Terrestrial Ecosystems 
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Droughts have been more frequent in Montenegro since the 1990s, while four major 
droughts occurred between 2003 and 2011.  

The 2007 drought lasted a long time and evolved to the level of an agricultural drought and 
also to the level of hydrological drought, while meteorological drought in 2011 evolved to 
the level of an agricultural and hydrological drought, as well as to the level of a social and 
economic drought.  

The 2011 drought became a social and economic challenge that hit the entire country and 
led to an extreme hydrological deficit in some regions (Zeta and Bjelopavlici), where 
Montenegro's largest agricultural area is located. In addition, heat waves become more 
frequent and longer. The strong heat wave that hit Montenegro in 2012 affected 4,500 
people. 

The following year, these extremely dry conditions, caused a problem with forest fires. 
Frequent and intense drought affected the quality and quantity of agricultural yield, 
income, costs of preventing and controlling the spread of diseases, insects and weeds, as 
well as the rate of irrigation. 

The agricultural drought during the fall of 2017 developed into a hydrological one, which 
affected the water level in rivers and hydroelectric power plants. Almost the same situation 
repeated in 2018 and 2019, when water levels of important rivers and lakes, such as 
Morača and Zeta rivers, as well as Skadar Lake were significantly affected, which then 
caused negative effects to fisheries, agriculture and the energy sector.  Drought intensity 
during 2017 and 2018 varied from moderate, very dry to extremely dry. 

In 2017, the recorded water level of Skadar lake reached the absolute minimum measured 
from the beginning of 1948.4 

Analysis of climate projections presented in Third National Communication on Climate 
Change of Montenegro to the United Nations Framework Convention on Climate Change-
UNFCCC (2020) shows that there may be an increase in mean annual and extreme 
temperatures, which can lead to more frequent and longer heat waves,  
less rainfall which can lead to frequent droughts and an increase in the number of forest 
fires. 

As drought is becoming one of the burning issues worldwide, as a consequence of climate 
change, and also having in mind national circumstances and  
frequency of drought noted above, It can be concluded that actions at national level in 
Montenegro, needs to be strengthened and more proactive. 

Therefore, it is very important to examine whether and how the national and international 
legislation addresses the issue of drought, what kind of monitoring methods are used, 
which institutions carry out drought-related roles, in what manner they communicate 

                                                        
4 Source: Institute of Hydrometeorology and Seismology 
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before, during and after drought, and most importantly, in what manner they respond to 
drought. 

Also, integrating the gender dimension into drought activities in Montenegro is an 
important element and prerequisite for ensuring effective results, and is in accordance 
with Constitution of Montenegro, which proclaims the equality of all citizens as one of its 
basic principles.  

Participation of equal number of women and men in policy-making process and 
implementation of drought related activities, should be taken into account. As a first step in 
the process of development of NDP, National Working Group was established. The Working 
group is consisted of 20 members, out of which 14 are woman and 6 are man, which 
represents an excellent initial activity in addressing gender issue properly. 

B. Purpose, Scope, Goals and Objectives of the National Drought Plan 

National Drought Plan is the first strategic document on national level specifically 
addressing drought issue. It gives an analysis of current situation when it comes to 
legislation, plans and policies related to agriculture, land use, water management, 
biodiversity conservation, etc. Necessary preconditions for enabling better monitoring and 
early warning of drought are considered, followed by recommendations for institutional 
set up and key actions to be taken at the different levels to cope with drought in the most 
effective way. Analyses of most vulnerable sectors to drought, its impacts and 
consequences are described, as an integral part of this document.  

Drought policy is analyzed through three dimensions (Drought monitoring and early 
warning system, Drought vulnerability and risk assessment, and Measures to limit impacts 
of drought and better respond to drought).  

Important dimension of Plan refers to gender equality, as the implementation should 
include participation of man and woman on equal level. The National Drought Plan 
considers the issue of gender as key in achieving equality between men and women in 
order to build their resilience to the impact of drought. Therefore, gender integration and 
mainstreaming into all national planning processes, should be foreseen. Equal 
representation of women in all potential future bodies established to deal with the issue of 
drought, should be ensured. The National Drought Plan could facilitate the establishment of 
a national pledge to include both women and men, as well as marginalized socio-economic 
groups in decision-making process and implementation. 

The adoption of this Plan gives a necessary basis for formal setting up of effective drought 
management, which will undoubtedly help in strengthening country resilience to drought 
and better preparedness for potential drought in coming years. 

Proper and clear allocation of responsibilities among authorities at national and local level 
is of a crucial importance and the first step in enshuring timely, sustainable and adequate 
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drought response on the long run. Also, having in mind lack of awareness and knowledge 
regarding drought and its impacts, recommendations for strengthening institutional 
capacities of Government institutions, non-governmental organizations, CSOs, and 
communities to address drought, are given. Existing gaps and capacity needs are identified.  

National Drought Plan gives strategic view on drought issues, set long-term goals with 
proposed measures for achieving them, identify ways to prepare for droughts and define a 
necessary institutional set up and policy makers involvement in corresponding actions 
which will help in overcoming the gaps in the drought decision-making processes and 
improving drought emergency responses.  

It will serve as a good base for seeking funding support from public and private resources 
to manage drought mitigation and response efforts. The effective implementation of 
Drought plan, requires a clear hierarchy of leadership which will enable clear and efficient 
monitoring, assessment, response, and mitigation actions from the responsible entities. 

It will primarily be used as a starting point document for political dialogue, lobbying and 
building strong institutional set up for addressing drought issues. 

The most vulnerable sectors, deficiencies in knowledge base, as well as lacking capacities 
for better drought response, are identified. Further, it  enables identification of  
recommendations and measures required for the reaction on drought treats and impacts, 
taking into account existing national and regional initiatives and cooperatives.  

Identified threats to agricultural production, energy sector vulnerability due to extreme 
weather, vulnerability of water resources due to prolonged droughts and irrational use of 
this resource, indicate possible further exacerbations and impose the need of adoption of 
appropriate and practical measures. Here in particular, lack of necessary legislation should 
be kept in mind, lack of appropriate strategies, action plans and other relevant documents 
needed to cope adequately with the challenges of drought. 

Only systematic approach and joint activities of national institutions and stakeholders 
could contribute to adequate treatment of drought issues in Montenegro. 

The recommendations derived from this document, should make easier future launching of 
appropriate initiatives and give directions for successiful work of relevant institutions. 

C. Steps in the Preparation of the National Drought Plan 

The national drought plan was developed following drought plan model developed by the 
UNCCD. The process was coordinated by the Government of Montenegro, through the 
Ministry of Sustainable Development and Tourism, Directorate for Environment, under 
whose authority is the implementation of Convention, and in a close cooperation with 
Montenegro National Focal Point for UNCCD, representing Institute of Hydrometeorology 
and Seismology of Montenegro.  



16 | P a g e  
 

With a support of Secretariat of UNCCD and Global Mechanism, national consultant has 
been mobilized as a result of public call announced in September 2019. The information 
regarding the public call, together with link for application, was published also on website 
of Ministry of Sustainable Development and Tourism.5 

 The selection process finished in January 2020, by signing the contract with the expert 
who met the requirements given in public call. 

The consultant's responsibilities were prescribed, as follows: 

 Collect, compile and analyse existing documentation on drought policies for the 
country; 

 Review relevant documents and reports; identify issues to be addressed; liaise with 
relevant UNCCD counterparts in the country and headquarters; conducts follow-up 
actions; 

 Prepare the outline of the national drought plan; 
 Liaise with country stakeholders, the Drought Initiative Team to discuss and further 

the National Drought Policy according to the work plan; 
 Coordinate with Regional-RCU to facilitate engagement with relevant regional or 

national stakeholders; 
 Prepare a first and final draft of the national drought plan; 
 Support the preparation, implementation and documentation of any relevant event 

for the discussion of the draft plan; and 
 Perform any additional tasks as required to deliver on the shared goals of the unit. 

A participatory consultative process was organized through a National Working Group 
(NWG) for development of National Drought Plan for Montenegro. NWG was established by 
Ministry of Sustainable Development and Tourism, and gathered representatives from 
state and local administration, private sector, as well as NGO. The List of institutions 
represented in Working Group is given in Annex I. The Working group is consisted of 20 
members, out of which 14 are woman and 6 are man. 

As an important inputs for National Drought Plan, existing data, reports and information 
from previous projects and programs, different national strategies, plans and legislation 
were used, as well as information available on web sites of different institutions. It should 
be noted that the process of National Drought Plan preparation was followed by difficulties 
in collecting data, due to unavailability and lack of information when it comes to drought, 
as well as due to a pandemic that reduced the possibility of direct contact with NWG 
members.  

                                                        
5 http://www.mrt.gov.me/organizacija/zivotna_sredina/210864/Obavjestenje-Raspisan-javni-poziv-za-
izbor-konsultanta-za-izradu-Nacionalnog-plana-za-susu.html 
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Great support in this regard was received from Ms. Mirjana Ivanov (Institute of 
Hydrometeorology and Seismology), who shared results from DriDANUBE project, in which 
Montenegro participated.6  

Also, establishment of NWG at official level, contributed to recognition and engagement of 
experts, who helped in overcoming such bottlenecks, by taking a significant effort in 
providing data, recommendations and comments during the process of drafting National 
Drought Plan.  

Results from consultations and meetings held with various stakeholders, were integrated 
into National Drought Plan. Consultation process was coordinated jointly with the NWG 
and the UNCCD National Focal Point. Besides individual consultations, a joint meeting of 
NWG members, UNCCD NFP and national consultant, lead by Ministry of Sustainable 
Development and Tourism, was held in Podgorica, 1st  of July.  

After review of existing documents, and analyses of current institutional 
arrangements/responsibilities, gap assessment was done and issues to be addressed were 
identified. Those results and findings served as a basis for development of National 
Drought Plan. 

 

                                                        
6 Detailed information regarding DriDanube project is given later in document. 
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II. RELATIONSHIP TO OTHER PLANS AND POLICIES 

Having in mind the fact that the issue of drought is integrated into different sectoral 
policies, strategies and plans, the need for development of National Drought Plan has come 
up as a logic step forward.  

National Drought Plan was developed in conformity with national legislation, policies, and 
strategies and also with relevant international protocols and agreements. The analyzes of  
drought from the point of view of various sectoral policies is a major precondition for the 
implementation of responsive measures and the achievement of objectives.  

So far, there were no single act (law, strategic or planning document) in Montenegro, that 
would directly address the overall drought management. But, nevertheless, drought and its 
management are partially, but insufficiently, considered in various strategic documents, 
laws, regulations, and programmes, mostly in connection with emergency situations and 
natural disasters. Below is an analysis of different international and national documents 
and acts, which treat the issue of drought in a certain way and which were used in 
establishment of this document. 

The World Meteorological Organization (WMO) named the period 2001 - 2010 as the 
decade of climate extremes. The WMO report says that the 2001-2010 decade was not only 
the warmest decade since modern records began (in 1850), but that, on a global level, it 
was a characteristic trend as precipitation was above average, including the annual 
precipitation recorded in 2010 which exceeded records for all other years. 

When it comes to Europe, between 2001 and 2009, above-normal temperatures were 
remarkably predominant, with 2007 being the warmest year on record for large parts of 
the region. The exception to this pattern was 2010, when normal to below-normal annual 
temperatures were recorded in some parts of central and northern Europe. The normal to 
below-normal temperatures were mainly due to the extreme cold conditions experienced 
at the beginning and end of the year. Europe as a whole was still warmer than normal in 
2010.7  

Referring to precipitation data, many parts of Europe were particularly wet in this decade. 
For example, south-eastern Europe, where Montenegro belongs, recorded above-average 
precipitation in 2005 and 2010. 

In 2013, the WMO and the Global Water Partnership (GWP) launched the Integrated 
Drought Management Programme (IDMP) to address drought issues more effectively. The 
IDMP works with a wide range of partners in order to support stakeholders by providing 
them with policy and management guidance and by sharing best practices and knowledge 
for integrated drought management. 

                                                        
7 GLOBAL CLIMATE 2001 – 2010- A decade of climate extremes, World Meteorological Organization 
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At UN level, more attention to drought was promoted through the new UNCCD8 Strategic 
Framework for the implementation of the Convention with a time frame up to 2030, 
stressing the importance of issues relating to land and drought. The new Strategy aims to 
develop a global partnership to streamline the actions of all UNCCD stakeholders and 
partners, as well as to increase the political will to combat drought and land degradation. 

Besides that, at the Conference of the Parties (COP) held in Ordos, China, 2017, Drought 
Initiative was adopted, which was an impulse for further highlight of this issue globally and 
with a goal to promote proactive approach in future period, having in mind that 
experiences have shown that, despite the fact that drought has implication on many sectors 
and that almost every part of the world is vulnerable to its impacts, so far actions were 
insufficient and more reactive oriented. 

Decision 23/COP.14-Policy advocacy on drought, among other issues, stresses the need for 
further upgrade and expansion of Drought Toolbox in order to strengthen country's 
preparedness for drought, use of a variety of technical approaches for addressing drought 
and increasing resilience to extreme weather.  

EU Water Framework Directive (EU WFD) is important policy instrument for drought 
management in Europe, with an aim to improve the protection of water bodies and aquatic 
ecosystems by advocating sustainable water use. Even though it is more focused on 
combating water scarcity and water quality protection, at the same time providing an 
organizational and regulation structure at the river basin management (River Basin 
Management Plan), drought is addressed in the context of water policy, according to the 
recommendation of European Commission Communication in 2012. As a candidate for EU 
membership, Montenegro is dedicated to align it's legislation with EU acquis. In that sense, 
EU WFD provisions have been transposed into national legislation. 

Very important segment of drought management is the EU Civil Protection Mechanism 
that was established in 2001 and includes a general policy framework for disaster risk 
prevention actions at the EU level, aimed at achieving a higher level of protection and 
resilience against disasters by preventing or reducing their effects and by fostering a 
culture of prevention. Since the EU Civil Protection Mechanism overall objective is to 
strenthen cooperation between the EU Member States, 6 Participating States and the UK 
during the transition period, it allows stronger and more coherent coordination of disaster 
preparedness and prevention activities. Following a request for assistance through the 
Mechanishm, the Emergency Response Coordination Centre (ERCC) mobilises assistance or 
experties and ensures rapid deployment of emergency support through a direct link with 
national civil protection authorities. Copernicus Emergency Management Service proveds 
timely and precise geospatial information that is useful to delineate affected areas an plan 

                                                        
8 Montenegro ratified the United Nation Convention to Combat Desertification-UNCCD, in 2007, by adopting 
the Law on ratification of the Convention. Montenegro belongs to Annex V of the UNCCD Convention, relating 
to the region of Central and Eastern Europe. Annex V is also the youngest in the structure of the Convention, 
since it came into force in 2001. 
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disaster relief operation. EU Civil Protection Mechanism is strongly associated with 
National Drought Plan since it facilitiates the continuous development of higher common 
standards enabling teams to better understand different approaches and work 
interchangeably when a disaster strikes. 

Danube River Protection Convention (DRPC) represents a policy document that acts as 
an instrument for cooperation and trans-boundary water management in Danube region. 
An implementation body of this convention, International Commission for the 
Protections of the Danube River commits the contracting parties to join their efforts in 
sustainable water management as one of the major challenges in the river basin 
management.  

The main objective of the Danube River protection Convention is to ensure that surface 
waters and groundwater within the Danube River Basin are managed and used sustainably 
and equitably. This involves: the conservation, improvement and rational use of surface 
waters and groundwater; preventive measures to control hazards originating from 
accidents involving floods, ice or hazardous substances, as well as measures to reduce the 
pollution loads entering the Black Sea from sources in the Danube River Basin. The 
signatories to the DRPC have agreed to co-operate on fundamental water management 
issues by taking "all appropriate legal, administrative and technical measures to at least 
maintain and where possible improve the current water quality and environmental 
conditions of the Danube river and of the waters in its catchment area, and to prevent and 
reduce as far as possible adverse impacts and changes occurring or likely to be caused." 

An open dialogue was formed with the agricultural sector with the aim of developing a 
guidance document on sustainable agriculture, which would include the best management 
practices to mitigate nutrient pollution, water scarcity and droughts. This activity is in 
accordance with agro-environmental measures identified in NDP, as well as measures 
refering to water management. Therefore, Danube River Protection Convention is strongly 
correlated with National Drought Plan since both documents share the goals such as the 
promotion of sustainable water management in order to maintain the overal quality of live, 
to provide continuous access to natural resources, to avoid lasting environmental damage 
and protect ecosystems and to exercise preventive approach. 

Constitution of Montenegro (2007), Article 23, states that everyone has a right on 
healthy environment, on timely and accurate information about environment, possibility to 
be involved in a decission making process when it comes to important issues refering to 
environment, and the legal protection of these rights. Everyone, and the state in particular, 
shall preserve and enhance the environment. 

Water Management Strategy until 2035, adopted by Government of Montenegro, in 
2015, recognizes the necessity of significant changes in the practice of planning and 
managing in water sector, on the principle of sustainable development. The Strategy is a 
document based on which the reform of the water sector will be implemented in order to 
meet the necessary standards in water management. 
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Strategy recognizes the main impacts of climate changes, presented, among others, through 
the expected increase in air temperatures, the lengthening of the dry season, the occasional 
multi-day record-breaking storms, reduction in annual snowfall and heavy rainfall during 
the dry period. This can result in distortion of streams, forming of flash floods flows,  
landslides and avalanches. 

Reduction of annual snowfall, according to IPCC projections, can adversely affect the water 
supply by causing the occurence of hydrological minimum on springs. Strategy recognizes 
several measures which would help to adapt to the expected changes, such as 
establishment of adequate monitoring of the quantitative and chemical status of water, 
control of water use in order to prevent over-exploitation, regulation of springs which have 
limited yield in hydrological minimum, artificial recharge of aquifers which are used for 
water supply and which would be faced with a significant reduction in yield, reconstruction 
and development of hydrological and meteorological observation network, etc. The 
implementation of those measures will ensure drought resilience in water sector, and, thus, 
directly contribute to the implementation of goals identified in NDP. 

Furthermore, when it comes to agriculture, It states that climatic conditions in Montenegro 
contribute to the existence of two periods with different state of the water regime of soil 
during the year, characterized by the occurrence of drought, or flooding of the agricultural 
areas: period of the appearance of water surplus in the soil, followed by heavy rainfall from 
October to May, and the period of water deficit in the soil due to insufficient rainfall during 
the vegetation season. 

Referrig to that, Strategy defines several measures in regard to possibillity of substantial 
solution of land water regime, such as usage of drainage and irrigation, with an aim to 
eliminate the negative effects and achieve a favorable state of land to perform the 
necessary agro-technical work and to achieve high and stable agricultural production. 
Recommendations given in Strategy are in line with National Drought Plan.  

Specific attention to drought was also given in National Strategy of Sustainable 
Development until 2030, which was adopted by Government of Montenegro in 2016. 

This document was adopted as a response to the adoption of the Agenda for Sustainable 
Development by 2030, at the 70th session of the General Assembly of the United Nations, 
held in September 2015. Agenda 2030 defines 17 universal objectives and 169 specific 
tasks relating to the whole world, both developed and developing countries. The goal 15 is 
dedicated, among other things, to protection of land and establishment of neutrality in land 
degradation. Montenegro was one of the first countries in the world that has fully accepted 
and integrated into national system requirements established by the United Nations 
Agenda for Sustainable Development by 2030. 
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Measure related to drought and, thus, to NDP:9 

- Improve the system of monitoring and forecast of floods and droughts. 

The system of monitoring and forecast of floods and droughts has been significatly 
improved during last couple of years. When it comes to floods, new modern network for 
groundwater monitoring was established, while network for surface water monitoring was 
extended and upgraded, in order to cover all teritory of Montenegro and provide quality 
and timely data. Station automation was done, so the real time data are available.  

The activities referring to establishment of forecast of floods, have also started in a 
framework of authority of Institute of Hydrometeorology and Seismology. In that regard, 
Institute of Hydrometeorology and Seismology participate in project “Flood Forecast 
System for the Drin/Drim-Buna/Bojana River Basin (DB-FFS)“,   
The aim of this project is to establish a hydrological model that will serve to develop a 
warning system for possible floods in the Bojana and Drim basins. The project concerns 
four countries (Montenegro, Albania, Kosovo, Macedonia). It is financed by the German 
Federal Ministry for Economic Cooperation and Development, and is implemented by GIZ 
(Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH). 

Also, in addition to the hydrological model, GIZ provided support for the development of a 
hydraulic model for the area of Skadar Lake and the Bojana River for Montenegro and 
Albania, in order to reduce the risk of floods. 

Within a framework of “Sava FFWS (Flood Forecasting and Warning System)”, coordinated 
by Sava Commission and under the financial support of the World Bank (WBIF - Western 
Balkan Investment Framework), a flood warning system was developed in the Sava River 
Basin. As part of this system, a Wflow hydrological model was developed. Apart from 
Montenegro (represented by Institute of Hydrometeorology and Seismology), the 
participants in the project are Slovenia, Serbia, Croatia and Bosnia & Herzegovina. 
Memorandum of Cooperation between the competent institutions and the Sava 
Commission, was signed in order to enable data exchange. 

Another project that will contribute to flood forecast in Montenegro is regional project 
“Management of the Drina River Basin in the Western Balkans”, a joint project of 
Montenegro, Serbia and Bosnia & Herzegovina, and funded by the World Bank. One of the 
results within this project, will be development of hydrological and hydraulic model for 
Drina River basin.  

                                                        
9 National Strategy of Sustainable Development until 2030, also gives the following recommendation: To 
prevent the threat and allow the preservation and, where it is necessary, recovery of forest, freshwater, 
marine and coastal ecosystems, swamps and mountain ecosystems, including the mitigation of the negative 
impact of climate change and an increase in the risk of drought, flood, fire, and biological pest control (in 
particular in relation to climate change in forests, which include a shift vegetation zone, reducing the yield, 
reducing the number of types of drying woods and frequent forest fires) 
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Data received from above-mentioned system of hydrological monitoring network are very 
useful for identification of hydrological minimum and dry periods. 

Note: Information on system of drought monitoring is given later in document. 

National Sustainable Development Strategy recognizes the drought as one of a major 
hazard, especially when it comes to forest ecosystems stating that forest ecosystems are 
vulnerable to climate change, increased risks of drought, fire and biological pest control, in 
addition to significantly increased illegal logging and concession, including forest 
vegetation zones shift, yield reduction, reduction of number of types of drying woods and 
frequent forest fires. 

National Strategy for Climate Change until 2030 aims at assessing the institutional 
framework in place and the technological needs that Montenegro must build for mitigation 
and adaptation purposes. As one of the main requirements and prerequisites for the 
development and successful implementation of adaptation measures, Strategy identifies 
conduction of assessment of vulnerability to climate change and risk assessment for all 
relevant sectors, refering to drought, floods, fires, etc, further discusses state aid and 
market instruments, mitigation potentials, and makes policy and legal recommendations. 

The Second National Communication on Climate Change of Montenegro to the United 
Nations Framework Convention on Climate Change-UNFCCC10 (2015) states that 
climate monitoring and assessments show that the Montenegrin climate has changed as a 
result of global climate change, as well as variability. The clearest indicators include a 
significant increase of air temperature, an increase in sea surface temperature and in 
average sea levels, changes in extreme weather and in climatic events. Climate change is 
expected to increase the frequency and intensity of many types of extreme events, 
including floods, droughts, wildfires, storms. 

The Third National Communication on Climate Change gave an overview of major 
climate projections, vulnerabilities to climate change and adaptation measures. In the 
period 1949-2018. at the national level, changes in average annual temperature and 
precipitation, were noticed. Measurements show a trend of rising temperatures in much of 
Montenegro's territory since the second half of the 20th century. 

The activities for preparation of Third National Communication on Climate Change started 
in 2017. Focus in adaptation part was on direct linkages between the climate change 
scenarios and their socio-economic impacts than in the previous National Communications. 
An overview of major climate projections, vulnerabilities to climate change and adaptation 
measures were presented using RCP8.5 representative concentration pathway, where 8.5 
refers to changes in amount of heat in W/m2 in the climate system. 

                                                        
10 Montenegro joined the United Nations Framework Convention on Climate Change (UNFCCC) through 
succession, in 2006, and on 27 January 2007, it became the full Convention member as a non-Annex 1 
country. 
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National Strategy for Disaster Risk Reduction with Dynamic Activity Plan for period 
2018-2023, adopted by the Government of Montenegro in 2017, aiming to prevention of 
new risks and reduction of existing ones, through the implementation of integrated 
comprehensive economic, social, health, educational, environmental and other measures, 
prevention and reduction of the exposure and vulnerability of society to catastrophes, 
increase of readiness for response, and thus increase of the stability of the society itself. 

Strategy stresses that disasters are mostly caused by combination of natural/technical and 
technological hazards. Meteorological and hydrological phenomena (strong winds, extreme 
rainfall, extreme air temperature, icing, fog and drought) cause fires, floods or other 
natural hazards and have the potential to endanger the lives and health of people. Drought, 
depending on the type (meteorological drought, agro-meteorological drought and 
hydrological drought) have different consequences in terms of direct and indirect damage. 

Strategy stresses that drought periods, with high to extreme tropical temperatures - warm 
tropical waves, followed with a strong wind, generate an extremely high index of the risk of 
fire.  

When it comes to proposed measures, several of them could refer to combating drought, 
such as raising public awarness, strengthening and maintaining effective national system 
for forecasting, monitoring and early warning. 

According to the Action Plan for the implementation of the Strategy for Disaster Risk 
Reduction for the period 2020/2021, development  of a National Plan for Protection and 
Rescue from Extreme Meteorological Phenomena is planned. This Plan will deal with 
drought, from the aspect of protection and rescue, and according to the methodology of 
development, manner of harmonization, updating and storage of protection and rescue 
plans.  

Also, in the mentioned Action Plan, the preparation of the National Risk Assessment is 
planned (activities on the development will start at the beginning of next year), where the 
issue of drought will be addressed within extreme meteorological phenomena from the 
aspect of climate change. 

Strategy for development of agriculture11 and rural areas, for period 2015-2020, 
adopted in 2015, stresses that climate change could adversely affect the fertility of the land, 
due to increased vulnerability of organic matter in the soil and due to the high 
temperatures,  more frequent droughts are expected so the implemented measures would 
consist in subsidies to farmers to procure irrigation system equipment. 

National Strategy with the development plan of forests and forestry for period 2014 
– 2023, adopted by the Government of Montenegro in 2014, states that forests are 
                                                        
11 Agricultural land in Montenegro covers 309 241 ha, which represents 22.4% of the territory of 
Montenegro. 
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currently most threatened by climate change with an increased risk of drought, fire and 
biological pest control, and this will continue in the future.  

Due to expected more extreme drought, fire risk may be increased to a level that can cause 
serious harm to individuals and the overall economy. Plans for development of forests and 
forest management programs should, therefore, include measures of adaptation to climate 
change in terms of increasing the resistance of forest ecosystems and their means of 
protection against forest fires. 

In that regard, one of the recommendations of the Strategy is to monitor how particular 
species behave in a changed climate, and to adapt forest types to changes in climate. Exotic 
/ non-indigenous species, and in particular species that are susceptible to fires, are 
recommended to avoid. 

In order to protect forests from extreme drought and fire, forest management plans and 
management programs with included measures of adaptation to climate change in order to 
increase the resilience of forest ecosystems, are prepared. 

National Action Plan for combating desertification12, was adopted by Government of 
Montenegro in 2015. One of the measures recognized in National Action Plan for combating 
desertification is the countination of drought monitoring harmonized with Drought 
Managment Centre for Southeastern Europe (DMCSEE) and priorities in Montenegro. 

Montenegro has been facing problems of drought for a long time. Monitoring of drought in 
compliance with the Center for drought is an activity that should be carried out in areas in 
Montenegro threatened by this phenomenon. The data collected should be used for 
irrigation planning measures, to inform producers, in order to reduce damage and losses to 
agriculture and improve the lives of the population while preserving the land. This 
recognized measure is a long-term activity whose implementation should be carried out 
continuously and enshure timely response to the occurrence of drought in affected areas. 

The importance of drought monitoring recognized in National Action Plan for combating 
desertification, has been further stressed by DriDanube project. The result of this project, 
Danube Drought Strategy (2019), served as a basis for establishment of National Drought 
Plan.  

Linking scientific research and other relevant institutions with the aim of making joint 
proposals aimed at solving the problem of soil degradation, mitigation and adaptation to 
climate change, and development of information systems in the field of land is seen as 
crucial. 

                                                        
12 Ministry of Sustainable Development and Tourism, with financial support from the Global Environment 
Fund and the United Nations Environment Program as an implementing agency, implemented the project 
"Support to Montenegro for the development of a National Action Plan in accordance with the 10-year 
strategy of the UNCCD and the reporting process according to UNCCD". The project resulted in the creation of 
National Action Plan for combating desertification. 
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National Strategy on Regional Development 2014-2020, recognizes the measures 
refering to protection of biodiversity and other ecosystem services, forests and fire 
protection, by establishing stable and high-quality forest ecosystems, ensuring investments 
in preventive measures to combat fires, improving the organization of institutions for 
combating forest fires.Those prescribed measures contributes to implementation of agro-
environmental measures refering to establishment and protection of forests in order to 
combat drought, which is prescribed by NDP 

The necessity of development of drought plans is recognized in River Basin Managament 
Plans as a tool for reinforcement of resilience and capacity to adapt to climate change, 
natural hazards and disasters. 

Law on Environment, adopted in 2016, defines principles of environmental protection 
and sustainable development, instruments and measures of environmental protection and 
other issues of importance for the environment. It establishes a legal framework for 
management and protection of the environment, responsibilities of institution, 
coordination between different institution in whose authority are various aspects of 
environment. It addresses a wide range of environmental issues including, protection of 
different segments of environment, environmental impact assessment, monitoring, 
reporting, establishment of information system. 

Parliament of Montenegro adopted the Law on Protection against Negative Impacts of 
Climate Change, at its session of 23 December 2019. The subject of this Law is protection 
against the negative effects of climate change, reduction of greenhouse gas emissions, 
protection of the ozone layer and other issues related to protection against the negative 
effects of climate change. 

In order to recognize the medium and long-term needs of adaptation to climate change and 
to establish a system for coordinating the implementation of climate change adaptation 
measures, this Law introduce obligation to developed National Adaptation Plan on Climate 
Change. This process will contribute to establishing institutional co-ordination, 
strengthening of technical capacities at the national and sectoral levels in the part of 
adaptation to climate change, inclusion of climate risks and the development of studies to 
assess vulnerable sectors on climate change, as well as planning and identifying funding 
sources at a long-term level. 

Law on Waters (2018), represents an important legal document in combating drought 
and mitigating drought impacts. This law regulates the legal status and the manner of 
integrated water resources management, water and coastal land and water facilities, 
conditions and manner of performing water activities and other issues of importance to 
water management and water resources, which is of great importance during longer dry 
periods. 

Integrated water management is a concept from the Water Framework Directive, which is 
accepted in montenegrin legislation, as a way of water management and is applied through 
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all activities carried out in order to implement the Law on waters and the EU Water 
Framework Directive. 

As basic principles of water management, the above-mentioned Law stipulates that water 
management is carried out in a manner that contribute to mitigating the effects of floods 
and droughts and enables long-term quality protection and purposeful use of available 
water sources, which supports measures given in NDP referring to development of 
supporting systems for the water management (Decision Support System) 

The Law also prescribes the need for taking into account occurence of floods and droughts 
when evaluate realization of Program of measures for water area. 

Water management includes activities and measures that are undertaken to maintain and 
improve the water regime in a single water system in a particular area with an aim to 
provide the necessary quantities of water of the prescribed quality for certain purposes, 
protection of water from pollution and protection from the harmful effects of water. 

The EU Water Framework Directive's provisions have been transposed into Law on Waters 
and its sublaws. 

The Law on Protection and Rescue (2016) includes a set of measures and actions taken 
to detect and prevent the occurrence of hazards, as well as to mitigate and eliminate the 
consequences of natural disasters, technical-technological accidents, radiation, chemical 
and biological contamination, war destruction and terrorism, epidemics, epizootics, 
epiphytosis and other accidents that may endanger or endanger the population, material 
goods and the environment. Also, the Law on Protection and Rescue defines management 
and coordination in protection and rescue, as well as other elements necessary for the 
functioning of the protection and rescue system. This Law represents a general legal 
framework for dealing with natural disasters and indirectly deals with the issue of 
droughts. 

 

Table 1: Links National Drought Plan with International Instruments 

No. International 
instruments 

Relation to NDP 

1. World 
Meteorological 
Organization 
(WMO) 

Integrated Drought Management Programme (IDMP) launched by 
WMO and Global Water Partnership provides advice and guidelines 
regarding drought. WMO publications and data were used in 
creation of NDP:  

2. United Nations 
Convention to 
Combat 
Desertification 
(UNCCD) 

Montenegro ratified the United Nation Convention to Combat 
Desertification-UNCCD, in 2007, by adopting the Law on ratification 
of the Convention. Montenegro belongs to Annex V of the UNCCD 
Convention, relating to the region of Central and Eastern Europe. 
This National Drought Plan is developed under the auspices of 
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UNCCD. 
3. Drought 

Initiative 
Montenegro supported Drought Initiative, and, thus, showed 
political will to strengthen actions referring to the issue of drought. 
 

4. EU Water 
Framework 
Directive (EU 
WFD) 

EU WFD addresses drought in the context of water policy. As a 
candidate for EU membership, Montenegro is dedicated to align it's 
legislation with EU acquis. In that sense, EU WFD provisions have 
been transposed into national legislation, and are taken into 
consideration in drafting NDP. 

5 EU Civil 
Protection 
Mechanism 

EU Civil Protection Mechanism is strongly associated with National 
Drought Plan since it facilitiates the continuous development of 
higher common standards enabling teams to better understand 
different approaches and work interchangeably when a disaster 
strikes. 

6 Danube River 
Protection 
Convention   

Danube River Protection Convention is strongly correlated with 
National Drought Plan since both documents share the goals such as 
the promotion of sustainable water management in order to 
maintain the overal quality of live, to provide continuous access to 
natural resources, to avoid lasting environmental damage and 
protect ecosystems and to exercise preventive approach. 

 

Table 2: Summarises some of the national plans/policies/strategies/legislations considered to be consistent with 
the National Drought Plan. 

No. Plans/Policies/Strat
egies/Legislations 

Relation to NDP 

1 Constitution of 
Montenegro (2007) 

Constitution of Montenegro is premised under certain 
fundamental principles that are relevant to the NDP, as follows: 

-everyone has a right on healthy environment, on timely and 
accurate information about environment, possibility to be 
involved in a decission making process when it comes to 
important issues refering to environment, and the legal 
protection of these rights. -Everyone, and the state in 
particular, shall preserve and enhance the environment. 
(Article 23) 
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2 Water Management 
Strategy until 2035 

The specific objectives of the Water Management Strategy, 
which relate to NDP are: 

Providing sufficient quantities of water of appropriate quality 
for public water supply of the population and for various 
economic needs, in a way that does not endanger the 
environment; providing water for irrigation; ensuring the 
hydrological minimum ; Artificial recharge of aquifers which 
are used for water supply and which would be faced with a 
significant reduction in yield; efficient and constant monitoring 
and forecasting of hydrometeorological phenomena. 

3 National Strategy of 
Sustainable 
Development until 
2030 (2016) 

Strategy recognizes the following measure: 

-Improve the system of monitoring and forecast of floods and 
droughts  

The necessity of flood and drought monitoring system upgrade 
is recognized in NDP, as well.   

4 National Strategy for 
Climate Change until 
2030 

Strategy identifies conduction of assessment of vulnerability to 
climate change and risk assessment for all relevant sectors, 
refering to drought, floods, fires, etc. Having in mind national 
circumstances and frequency of drought, the necessity of risk 
assessment referring to drought, is also recognized in NDP. 
(Drought Watch Tool) 

5 The Second National 
Communication on 
Climate Change of 
Montenegro to the 
United Nations 
Framework 
Convention on 
Climate Change-
UNFCCC (2015) 

The Report states that climate change is expected to increase 
the frequency and intensity of many types of extreme events, 
including floods, droughts, wildfires, storms. The analyzes 
given in this Report served as a base for creation of measures in 
NDP. 

6 The Third National 
Communication on 
Climate Change of 
Montenegro to the 
United Nations 
Framework 
Convention on 
Climate Change-
UNFCCC (2020) 

The Report gave an overview of major climate projections, 
vulnerabilities to climate change and adaptation measures. The 
NDP, therefore, recommends measures that enhance 
community and ecosistem resilience to climate change. 

7 National Strategy for The Strategy recognizes several measures that could refer to 
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Disaster Risk 
Reduction with 
Dynamic Activity Plan 
for period 2018-2023 
(2017) 

combating drought, such as raising public awarness, 
strengthening and maintaining effective national system for 
forecasting, monitoring and early warning, and are in alignment 
with NDP. 

8 Strategy for 
development of 
agriculture and rural 
areas, for period 
2015-2020 (2015) 

Strategy stresses that climate change could adversely affect the 
fertility of the land, due to increased vulnerability of organic 
matter in the soil and due to the high temperatures,  more 
frequent droughts are expected so the implemented measures 
would consist in subsidies to farmers to procure irrigation 
system equipment. 

9 National Strategy 
with the development 
plan of forests and 
forestry for period 
2014 – 2023 (2014) 

One of the recommendations of the Strategy is to adapt forest 
types to changes in climate, which contributes to 
implementation of agri-environmental measures, including 
establishment and protection of forests in order to combat 
drought, which is prescribed by NDP. 

10 National Action Plan 
for combating 
desertification 

The importance of drought monitoring recognized in National 
Action Plan for combating desertification, has been further 
stressed by DriDanube project. The result of this project, 
Danube Drought Strategy (2019), served as a basis for 
establishment of National Drought Plan. 

11 National Strategy on 
Regional 
Development 2014-
2020 

Strategy recognizes measures refering to forests and fire 
protection, by establishing stable and high-quality forest 
ecosystems, investments in preventive measures to combat 
fires, improving the organization of institutions for combating 
forest fires, which contributes to implementation of agro-
environmental measures, including establishment and 
protection of forests in order to combat drought, which is 
prescribed by NDP. 

12 Law on Environment 
(2016) 

It establishes a legal framework for management and 
protection of the environment, responsibilities of institution, 
coordination between different institution in whose authority 
are various aspects of environment. Those provisions are taken 
into account for drought institutional set up proposal given in 
NDP.  

13 Law on Protection 
against Negative 
Impacts of Climate 
Change (2019) 

Law introduces obligation to developed National Adaptation 
Plan on Climate Change, which will contribute to establishing 
institutional co-ordination, strengthening of technical 
capacities at the national and sectoral levels in the part of 
adaptation to climate change, inclusion of climate risks and the 



31 | P a g e  
 

development of studies to assess vulnerable sectors on climate 
change, as well as planning and identifying funding sources at a 
long-term level. The NDP is consistent with this provision, as it 
outlines some of the adaptation measures for drought 
management. 
 

14 Law on Waters 
(2018) 

Law stipulates that water management is carried out in a 
manner that contribute to mitigating the effects of floods and 
droughts and enables long-term quality protection and 
purposeful use of available water sources, which supports 
measures given in NDP refering to development of supporting 
systems for the water management (Decision Support System) 

15 The Law on 
Protection and 
Rescue (2016) 

This Law represents a general legal framework for dealing with 
natural disasters and indirectly deals with the issue of 
droughts. 

 

*Gender perspective 

Montenegro is a parliamentary democracy where gender equality is recognized in its legal 
and policy framework as one of the main principles. The Constitution of Montenegro 
(2007) proclaims the equality of all citizens as one of its main principles and provides the 
opportunity for the introduction of special measures for achieving overall equality, 
including equality between women and men.  

The Anti-Discrimination Law (adopted in 2010, amended in 2011, 2014 and 2017) and the 
Law on Gender Equality (adopted in 2007 and amended in 2010, 2011 and 2015), which is 
accompanied by the Action Plan for Gender Equality (2007–2010, 2011–2016 and 2017–
2021), lay the foundation for legal and institutional protection from gender-based 
discrimination.  

Montenegro has ratified international treaties, such as the UN Convention on the 
Elimination of All Forms of Discrimination against Women (CEDAW) and the United 
Nations’ Framework Convention on Climate Change (UNFCC), which promote a gender-
sensitive approach and encourage the signatory countries to mainstream gender into 
national sustainable development and climate-change policies. 

Some national laws and strategies (in)directly linked with drought issue, recognize the 
importance of gender equality. For example, National Strategy for Sustainable 
Development until 2030, includes the measure for the goal of sustainable development 5 - 
"Eliminate gender discrimination". Montenegro has committed itself to eliminate, by 2030, 
political, economic and any other discrimination when it comes to gender, and to achieve a 
minimum of 40% women in political decision-making bodies at the national and local 
levels. 
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Gender sensitive approach has been declared as one of the guiding principles of the 
National Strategy for Climate Change until 2030. 

Yet, a review of the policies and legal frameworks associated with drought shows that issue 
of gender is not significantly covered in those documents. It is, therefore, important to 
ensure more attention to gender issue in all future legal and policy frameworks.  

*Related project activities 

Bearing in mind that, at the global level, the problem of preserving the land is significant, 
UNCCD launched the initiative of establishing a voluntary national Land Degradation 
Neutrality Target Setting Process (LDN TSP), in order to effectively protect the land, 
keep the neutral status of the land, with no loss of fertility and productivity or to improve 
soil quality, if possible. Montenegro supported this initiative, and activities were carried 
out during 2017. and 2018. 

Fifteen hotspots were identified and set of targets and measures were defined. Twenty five 
measures are defined to achieve LDN in Montenegro up to 2030. Different measures are 
related to enhancement of LDN baseline in Montenegro, environmental legislations, direct 
measures to prevent, minimize land degradation and restore degraded land, sustainable 
agriculture and forestry, land use changes and social awareness. 

National and specific voluntary LDN targets refer to avoiding, minimizing land degradation, 
and redirecting land use changes, increase of land productivity - reduction of soil 
degradation, protection of natural ecosystems from wildfires, improvement of soil 
monitoring system. 

In Montenegro, LDN and drought are closely linked. The consequences of drought (such as 
forest fires) lead to land degradation. Certain measures given in the LDN report also need 
to be applied in coping with the drought. 

* 

Special attention to drought issue was given at the 7th Stakeholders Conference, in a 
framework of GEF Project “Enabling Transboundary Cooperation and Integrated 
Water Resources Management in the Extended Drin River Basin”, held in Tirana in 
January 2020. Project was officially launched in December 2015, with financial support of 
Global Environment Facility (GEF) and facilitated by United Nations Development 
Programme (UNDP). Montenegro is one of the main partners in this project.  

Droughts management planning and preparedness in the Drin basin was discussed, as well 
as the issue of droughts and the effects on the society, economy and the ecosystems. Special 
focus was given to the issue of drought monitoring in the Drin Riparians13, existing 
infrastructure and practices, opportunities and needs. The current management 

                                                        
13 Montenegro, Albania, The North Macedonia, Greece and Kosovo 
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framework for drought was assessed with the conclusion that adequate institutional set up 
and strategic framework are lacking in all countries. 

The projects derived from the Memorandum of Understanding for the Management of the 
Extended Transboundary Drin Basin (Drin MoU) signed by the Ministers responsible for 
the management of water resources and/or environment, and high level representatives of 
the Riparians, in Tirana, on 25 November 2011.14 

MoU was developed under the Drin Dialogue organized by GWP-Med and UNECE. The Drin 
Core Group (DCG) was formed as an instrument to enable communication among the 
Riparians and to coordinate the implementation of the Drin Dialogue. 

Objective of the Drin MoU: 

“To promote joint action for the coordinated integrated management of the shared water 
resources in the Drin Basin, as a means to safeguard and restore to the extent possible the 
ecosystems and the services they provide, and to promote sustainable development across 
the Drin Basin”. 

Some of the issues tackled by the MoU are, as follows: 

 Improving access to comprehensive data and sufficient information in order to fully 
understand the current state of the environment, the water resources and the 
hydrological system (including surface, underground and coastal waters), as well as 
the ecosystems of the Drin Basin; 

 Establishing conditions for the sustainable use of water and other natural resources; 
 Developing cooperation and measures to minimize flooding, especially in the lower 

parts of the Drin Basin; 

The main achievements are as follows:  
 
- Collection of most of the best-available (to the authorities and the projects active in 

the Drin area) data and information has been done during 2017. and 2018. In 2019. 
the database grew in content with additional data/information from the pilot 
demonstrations implemented under the Project (this will continue throughout the 
project implementation period);  

 
- Establishment and testing of Transboundary Monitoring in Skadar/Shkoder and 

Buna/Bojana. UNESCO has been working closely with the Geological Survey of 
Montenegro and Albania to purchase and equip two existing wells, with newly 
acquired instrumentation. The two wells will be used for testing targeted 
parameters of the previously defined proposal for the program of monitoring of 

                                                        
14 Discussions regarding enhanced cooperation among the Riparians for the management of the Drin Basin 
started during the International Roundtable on Integrated Management of Shared Lake Basins in South East 
Europe, organized under the Petersberg Phase II/Athens Declaration Process and the Global Environment 
Facility (GEF) IWLEARN Programme, in Ohrid, on 12-14 October 2006. 
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groundwater. Discussions have started in Montenegro and in Albania with the 
Geological surveys to coordinate the field-testing activity. The transboundary 
monitoring network is designed and field testing and capacity building of personnel 
of relevant institutions of the two countries will be done; 

 
- The pilot activity “Testing feasibility of flood micro-insurance in the 

Shkoder/Skadar Lake area, and Struga areas of Drin River Basin” has been proposed 
to deliver the floods related activities under the Drin Project. The Concept Note was 
approved by the ad-hoc Drin Core Group meeting. The call for the implementation of 
the pilot activity was launched on September 2019 

* 

Having in mind that the problem of drought is becoming more regional and due to inability 
of countries to tackle this problem individually, the obvious need for joint actions of 
neighboring countries have resulted in start of DriDanube – Drought Risk in the 
Danube15 Region project, with an aim of establishing an integrated approach to drought 
monitoring, assessment and management. Project was implemented in a period 
01/01/2017-30/06/2019, and gave a comparison on how drought is managed in 
participating countries in order to find gaps and existing good practices in a field of 
drought management. 

The project has an aim to enable more accurate and effective early warning of drought, 
more active response, efficient cooperation between all relevant institutions in order to 
improve drought preparedness, having in mind that initial analyses have shown the lack of 
drought management plan, drought impact archive, drought monitoring tools by sector 
(forestry, agriculture), lack of institutional set up and organized communication before and 
during the drought. 

In a framework of this project, a national network of reporters was established to collect 
near real time data, the drought archive was updated, and a customer drought monitoring 
service was developed for the region, as well as impact maps and drought risk assessments, 
and drought management strategies for the DriDanube region. 

                                                        
15 Countries included in project activities: Czech Republic, Slovakia, Austria, Hungary, Slovenia, Croatia, 
Bosnia and Herzegovina, Montenegro, Serbia, Romania 
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III. OVERVIEW OF DROUGHT IN THE COUNTRY 

A. Country Profile 

A.1. Geographical location and land area 

Montenegro is situated in SouthEast Europe, with borders with Bosnia and Herzegovina to 
the northwest, Serbia to the northeast, Kosovo to the east, Albania to the southeast, the 
Adriatic Sea to the southwest, and Croatia to the west (Figure 1).   

The total surface area of the state’s territory is 13,812 km2, while its territorial sea surface 
area is about 2,540 km2. The total length of the land borders is 614 km, while its Adriatic 
Sea coastline is 293 km long.  

According to data from the Spatial Plan of Montenegro until 2020, 6,225 km2 or 45% of the 
total surface of Montenegro is covered by forests, about 5,145 km2, i.e. 37% of its territory 
is agricultural land, and settlements, roads, waters, rocky terrain and other categories 
cover about 2,442 km2 or 18% of its territory. 

Montenegro is mostly mountainous country with a very small land areas along the coast, 
Skadar Lake basin, some valleys of major rivers (Lim, Tara, Cehotina and Ibar) and karst 
fields. 

Of the total land of Montenegro, only about 5% is with inclination less than 5 °, which 
means that it is extremely hilly area, divided by the water streams. In the highlands belt 
1000-1500 meters above sea level, forests and pastures prevail. 

The rivers drain into two basins: the Black Sea, which has a total area of 7,260 km2 (or 
52.5% of the territory), and the Adriatic Sea which has a total area of about 6,560 km2 (or 
47.5%). The major rivers which flow into the Black Sea Basin are Lim (the longest river, 
220 km long), Tara (146 km), Cehotina (125 km) and Piva (78 km).  

Those that flow into the Adriatic Sea Basin are Moraca (99 km), Zeta (65 km) and Bojana 
(40 km).  

Important water resources also include natural lakes. The most significant are Skadar Lake 
(475 km2), Biogradsko (0.23 km2), Plavsko (1.99 km2), Black Lake (0.52 km2) and Šasko 
(3.6 km2). The largest artificial reservoir is Piva Lake which has a total accumulation 
capacity of 880x106m3. Other significant accumulations include Slano, Krupac, Vrtac and 
Otilovici Lake.  

With an average annual runoff of 624 m3/s (i.e. the volume of 19.67 billion m3), the 
territory of Montenegro is considered to be an area that is rich in water. 
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Figure 1. Map of Montenegro and neighboring countries 

 

A.2. Characteristics of climate 

Montenegro is located in the central part of a moderately warm zone in the Northern 
Hemisphere (41°52’ and 43°32’ latitude North and 18°26’ and 19°22’ longitude East).  

Due to its geographical position, the climate in Montenegro is very diverse, so there are 
several climatic zones: Mediterranean in the south, modified Mediterranean in the plains - 
Skadar Basin and plains, temperate-continental in valleys and mountain climate. Based on 
the data for the base climate period 1961 – 1990 and according to the classification by 
Köppen, two types of climate are present in Montenegro: moderately warm C and 
moderately cold D. The warm climate is present in the lower parts of the country, while the 
D-type climate can be found in the mountainous inland areas, mainly at altitudes above 
1.000 m. 

The average annual air temperature ranges from 4.6 ° C at an altitude of 1450 m asl to 15.8 
° C at the seaside. The highest mean summer temperature is in Podgorica, 29.2 0C, with the 
highest maximum daily temperature up to 44.8 ° C, recorded in August 2007. 
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The average annual rainfall ranges from 800 mm in the north to about 5000 mm in the far 
southwest.16 

 

An average annual number of days with precipitation is about 115-130 on the coast and 
about 172 in the north of Montenegro. The rainiest month on the coast is November, while 
July is the driest. 

In the coastal zone, summers are long and dry, and winters are short and mild. 

The central parts of the country are colder in winter and warmer in summer, than coastal 
parts. The maximum temperature during the summer reaches up to 40°C, and the 
minimum during the winter - up to -10 ° C. 

The northern mountainous area is characterized by high karst mountains. The climate is 
subalpine, with cold and snowy winters and temperate summers. In the northern parts of 
Montenegro, in the high mountains, the snow stays for several months. 

A.3. Socio-economic profile 

According to the estimation of Monstat, the population of Montenegro is 621873, which 
gives the population density of 45.02 inhabitants per km2. 17 Administratively, the state’s 
territory is divided into 24 municipalities/local government units. In urban zones of 
Montenegro, 63.23% of the total population lives, while in rural, that percent is 36.77%. 

According to the estimated population data from 01.01.2020, there is a slight imbalance of 
the male (49.46%) and female (50.54%) population. 

Over the last two decades, in structure of the Montenegrin population, there are 
characteristic long-term tendencies of declining youth share and an increase in the 
proportion of old and middle-aged people in the total population.  

Montenegro's gross domestic product in 2018 amounted to EUR 4 663 million, while in 
2017 amounted to EUR 4 299 million. The gross domestic product per capita in 2018 was 
EUR 7 495, while in 2017 it was 6 908 EUR. 

According to projections until 2021, the Montenegrin economy will grow due to the growth 
of the investment activities and engagement of domestic potential, primarily in the 
construction and transport sectors, but also multiplicative effects on related sectors. 

                                                        
16 If we analyze decade 2010-2020, the rainiest year was 2013, in the central region (in Podgorica), and 2010 
in the mountainous region (in Žabljak), while the driest year was 2011 in all regions of Montenegro. 
 
17 http://monstat.org/cg/page.php?id=273&pageid=48 

 



38 | P a g e  
 

A special contribution is also expected from the sector agriculture, given the significant 
investment in this sector, and the effects will be visible through import substitution food 
and increased exports. 

However, due to current situation with corona virus pandemic, above-mentioned 
projections are put in question.   

B. Historical Occurrences 

Montenegro has experienced significant variations in weather patterns over the years, 
which have had negative impacts on the livelihoods and economy of the country. 
Montenegro is particularly exposed and vulnerable to climate hazards such as droughts, 
floods, forest fires and heat waves. Climate projections show that these climate extremes 
will become more frequent and pronounced in the future.  
In the period 1949–2018. changes in the average annual temperature and precipitation 
have been observed at the national level. Measurements show a trend of increasing 
temperature in most of the territory of Montenegro since the second half of the 20th 
century. Summers have become very hot, especially in the last 20 years. In the summer 
period from 1991 to 2018, the average temperature deviations from the climatological 
norm ranged from 90 to 98%.18 

Droughts have been more frequent in Montenegro since the 1990s, while four major 
droughts occurred between 2003 and 2011.  

Similar situation was in the last few years, i.e., 2017, 2018 and 2019, when the water levels 
of important rivers and lakes, such as Moraca and Zeta, as well as Skadar Lake, were 
significantly lower. According to the data given in Second National Report of Montenegro 
on climate change, to the UN Framework Convention on Climate Change (UNFCCC), 
following characteristics can be recorded, up to 2010: often occurrence of extremely high 
maximum and minimum temperatures, more frequent and longer heat waves, large 
number of very hot days and nights, smaller number of frosty days and very cold days and 
nights, frequent occurrence of drought, increasing number of forest fires, interruption of 
the dry season with intense precipitation, more frequent occurrence of storms (cyclone) 
during the colder part of the year, reduction of the number of consecutive days with rain, 
decreace in number of days with heavy rainfall, increase of the intensity of rain and 
reduction of the total annual amount of snow. 

Available data shows that during the recent decades, the occurrence of intense droughts in 
all its forms, was common in Montenegro (Table 3), and with the largest consequences in 

                                                        
18 Third National Report of Montenegro on climate change, to the UN Framework Convention on Climate 
Change (UNFCCC) 
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the forestry, agriculture and water sector (SPI is an indicator on the basis of which 
occurence of drought phenomena is determined).  

Table 3. Typical drought years in Montenegro by decade19 

'51-'60 '61-'70 '71-'80 '81-'90 '91-'00 '01-'10 

1953 1962, 1967, 
1969. 

1978 1981, 1982, 1985, 
1988, 1989. 

1993, 1994, 

1996, 1999. 

2003, 2007, 

2008, 2011. 

 

According to the climate models20 results presented in Second National Communication, it 
is expected that temperatures may increase, which may lead to more frequent and longer 
heat waves, more hot days and nights, longer dry periods, and a reduction in the overall 
amount of precipitation and the formation of a more arid climate in the future. This may 
lead to more frequent droughts, as well as an increase in the number of forest fires. 

Reduction of frosty days and longer periods without any frost, as well as increase of 
vegetation period duration could be expected in future, according to the model results. If 
the climate change follows current trends, during this century we can expect significant 
shifts in temperatures to reach values that are higher than climate normals. 

The reduction in the annual amount of snow due to an increase in air temperature is 
projected, which may have a significant effect on Montenegro's economy in future, 
particulary on tourism, having in mind that tourism is one of the main branches.  

It is expected that climate change will increase the frequency and severity of many types of 
extreme weather events, besides droughts, and forest fires, also floods and storms among 
others. All above-mentioned findings will be taken into consideration in a framework of 
National Drought Plan.   

When it comes to drought, Institute of Hydrometeorology and Seismology has prepared an 
archive on droughts and their consequences, for the period 2000 to 2012, (developed 
within IPA DMCSEE project) and it is being updated. Upgraded database encompasses the 
period 1982 -2019).In data base, droughts are divided into categories and their 
consequences are described. 

                                                        
19 Second National Report of Montenegro on climate change, to the UN Framework Convention on Climate 
Change (UNFCCC) 
20 Regional climate model EBU-POM In order to monitor and evaluate the climate in Montenegro and to 
analyze the extremes, 5 climate indices for air temperature and 3 for precipitation have been selected from 
the set of climate indices. These are: the number of frosty days, the date of the last day with frost (in the first 
half of the year) and the date of the first day with frost (in the second half of the year), the number of very 
warm days, the length of heat waves and the length of vegetation periods, the number of consecutive days 
without rain, the number of consecutive days with rain and the number of days with heavy precipitation 
(more than 20 mm). Projections were done for the periods 2001–2030 and 2071–2100. 
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According to database, drought that occured in the year 2000 was significant and with the 
largest influence on agriculture. Drought that has occured during the summer of 2003 
caused significant wildfires in central and southern region of Montenegro, as well as lack in 
water supply. This year was characterized by a period of 100 tropical days in Podgorica 
(days with a maximum daily temperature greater than or equal to 30°C) in continuity, with 
an average maximum temperature of 36.2 C during summer season in 2003.  

In 2006, drought occured during summer and autumn, as well, and caused lack in water 
supply and restrictions in the middle of autumn. The drought that has appeared in 2007, 
had negative impacts on agriculture, water supply and fires, and also led to hydrological 
situation that was near minimal values. In the mentioned year, highest daily temperature 
ever measured before was recorded in August, when during three consecutive days 
Podgorica's air temperature exceeded 42˚C, reaching a record 44.8˚C. The drought in 2009, 
was mostly characterized by wildfires during September.  

In 2011, hydrological conditions were near the lowest values, and November was recorded 
as driest from 1970. This had an influence on energy sector and electricity production. The 
deviations of the mean temperature were above the values of the climate normal and 
ranged from 1.2 C in south and north to 1.8C in central part of Montenegro, while the 
deviation from the average rainfall was negative throughout Montenegro. According to the 
percentile distribution, the temperature moved in the category extremely warm, and the 
amount of precipitation, according to the percentile distribution, moved in categories 
normal, dry, very dry and extremely dry (Table 4).21 

The similar climatological situation happened in 2012, when forest fires had caused health 
problems, due to large amounts of dust particles in the air22, and the loss of 6.500 hectares 
of forest. In the last ten years, hydrological drought was represented, and in 2018, during 
the summer, and until the beginning of winter, water levels of many rivers were on 
minimum. The end of 2016, and 2017 has caused the problems in energy production sector 
with an implications on increase of electricity import. Data shows that import of electricity 
has increased more than 20% in 2017, compared to 2016. 

 

Table 4. Characteristics of air temperature and precipitation for the period 2010-2019 

Year 2010 2011 2012 2013 2014 
Climate 
characteristics 
(air 
temperature 
and 
precipitation) 

Air temperature 
ranges in the 
category warm, 
very warm 
and extremely 
warm. 

Air temperature 
moves in the 
category 
extremely 
warm. The 
amount of 

Air 
temperature 
ranges in the 
category 
extremely 
warm. 

By percentile 
distribution, 
the air 
temperature 
ranges from 
extremely 

Air 
temperature 
moves in 
category 
extremely 
warm, while 

                                                        
21 Source: Institte of Hydrometeorology and Seismology, Climatological yearbook 
22 Concentration of dust particles in Podgorica was 4 times higher than it is allowed.  
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Precipitation, 
by percentile 
distribution, 
ranges in the 
categories of 
extremely rainy, 
very rainy, 
rainy, normal 
and dry. 

precipitation, 
according to the 
percentile 
distribution, 
moves in 
categories 
normal, dry, 
very dry and 
extremely dry. 

Precipitation is 
moving 
according to 
percentile 
distribution in 
categories 
normal, 
dry and 
extremely dry. 

warm, while 
rainfall 
moves in the 
categories 
normal, rainy, 
very rainy 
and extremely 
rainy. 

the amount  of 
precipitation  
moves in 
categories 
normal, rainy 
and very 
rainy. 

Year 2015 2016 2017 2018 2019 
Climate 
characteristics 
(air 
temperature 
and 
precipitation) 

According to 
the percentile 
distribution, the 
temperature 
moves in the 
category of 
extremely 
warm. Quantity 
of precipitation, 
according to the 
percentile 
distribution, 
moves in the 
categories of 
very dry, dry 
and normal. 

The air 
temperature 
was in the 
category of very 
warm and 
extremely 
warm. The 
amount of 
precipitation is 
according to 
the percentile 
distribution, in 
the categories 
normal, rainy 
and very rainy. 

The air 
temperatures 
moves in the 
category of 
very warm and 
extremely 
warm, while  
precipitation is 
moving in the 
categories of 
very dry, dry 
and normal. 

The air 
temperatures 
moves in the 
category 
extreme warm. 
Rainfall is 
classified as 
normal, rainy 
and very rainy. 

The air 
temperature is 
in the category 
of extremely 
warm, while 
the amount of 
precipitation 
is in 
categories 
very dry, dry, 
normal and 
rainy. 

(Source: Data available on IHMS web site) 

 

C. Climate Changes 

Monitoring and evaluation of climate in Montenegro shows that heat waves are becoming 
increasingly common and that their length shows huge variability from year to year. On the 
long run, there is a trend of increase in the duration of heat waves. 

The consequences of rising temperatures include effects, such as increased risk of floods 
and droughts, loss of biodiversity, and the effects on human health. In addition, the increase 
in temperature can have a negative impact on different sectors, such as forestry, 
agriculture, tourism, health... 

Changes in rainfall regime during the year can lead to more frequent flooding in certain 
areas and seasons, and to more droughts in other, more frequent landslides and land 
erosion. Flooding, and drought may exist in the same area in different seasons of the same 
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year (e.g., the region may be exposed to drought in the spring and summer, and flooded in 
the autumn ).23 

Changes in the water balance are becoming an increasingly pronounced problem, and 
dryer and warmer conditions in the future will also affect the more frequent occurrence of 
forest fires. 

According to the World Bank and IPCC, southeastern region of Europe where Montenegro 
belongs, will be significantly affected by drought.  

Available data and analyzes indicate that effects of  climate change will be more 
pronounced in the coming period throughout Montenegro. Extremely high temperatures 
can be expected in the Skadar Lake basin during the summer, but also in the karst area and 
river valleys. Their consequences - drought and reduced water resources, so evaporation 
and strong wind (storm) will endanger the ecosystem as a whole. The risk of flooding may 
be even more pronounced than before. Climate change will have a multifaceted impact, 
mostly having a negative impact, and this will require enhanced efforts by the state of 
Montenegro to counter all these phenomena and the risks that will arise. 

Expected global climate change trend, which will also be manifested in our territories in the 
form of temperature extremes, droughts and floods, requires responsible planning of 
actions at all levels. In that sence, improving knowledge and raising the level of awareness 
of responsible institutions, civil society organizations and public stakeholders, in terms of 
risks and impacts of climate change is necessarry. 

Climate extremes scenarios were analyzed in Second National Report of Montenegro on 
climate change, to the UNFCCC (2015), using regional climate model EBU-POM. It focuses 
on the results obtained from the experiments/scenarios A1B and A224 that, based on the 
concentration of greenhouse gasses, have been defined as “medium” or “high” scenarios.  

Climate change scenarios predict a rise in temperature and changes in the regime of 
precipitation. 

Scenario A1B shows that, during the period 2001–2030, heat waves will on average be 
about 1 day longer in the northern mountainous regions and about 2 days longer in the 
central and coastal regions, compared to period 1961–1990. During the period 2071–2100, 
heat waves will on average last a bit longer than two weeks on the coast, and 10 days 
further in the north. Results of A2 scenario shows that the mean length of a heat wave will 
probably range between 11 days to 2 weeks in the northern and central areas, to about 3 
weeks on the coast. 

                                                        
23 Second National Report of Montenegro on climate change, to the UN Framework Convention on Climate 
Change (UNFCCC) 
24 According to the special IPCC report on the emission scenarios, the so-called SRES scenarios, four groups of 
scenarios were identified: A1, B1, A2 and B2. 
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According to the A1B scenario, during the period 2001–2030, the extension of dry periods 
ranges on average from 1 to 5 days (in the karst region of the north-west of Montenegro, it 
is expected to last 5 days longer than the climate normal, and in northern mountainous 
region dry periods are expected to be about 3 - 4 days longer than during the period 1961–
1990). In the period 2071–2100, dry periods are several days longer, while scenario A2 
predicts even longer dry periods. 

Longer dry periods are followed by decreasing of rainy periods, in both scenarios. 

D. Drought Impacts-by sectors 

If we analyze available data about drought occurrence, intensity and its consequences, it 
can be concluded that different sectors are vulnerable and have been exposed to impacts of 
drought. Consequences were especially visible in agriculture, energy, water, forestry, 
tourism, which represents the most important sectors for Montenegro’s economy, and 
vulnerability of these sectors will have serious consequences on the local and national 
socio-economic profile of the country. 
 

D.1. Water sector (energy, fisheries) 

Montenegro has significant water resources. With an average runoff of 40 l/s/km2, 
Montenegro is ranked in 4% of the world's largest average runoff. Also, 95.3% of 
watercourses are formed in the state territory. Important water resources are also natural 
and artificial lakes. Groundwater are not investigated enough, but, the situation will change 
in coming period due to newly established network for groundwater monitoring. 

According to the available data, over 63% of the total population of Montenegro live in 
urban areas, and public water supply covers 99% of the city population.  

In rural areas, all three types of water supply are represented (public water supply 
systems, own water supply systems, individual water supply). 

Severity and frequency of drought can lead to water scarcity situation, while 
overexploitation of available water resources to meet various water needs can further on 
make even worse the consequences of drought. 25 

According to the Economy, WEI for Montenegro is below 20%, which means that the 
Economy is not exposed to water ‘scarce’ situation. The coastal area of Montenegro faces 

                                                        
25 The Government of Montenegro adopted the document „Projection of long-term water supply in 
Montenegro until 2040“, on the session held on 23rd March, 2018. The purpose of this document is to point 
out, first of all, the technical solutions that create conditions for the sound functioning of local systems for 
water supply, reduction of losses, optimization in the use of water sources and delivered water, providing 
additional water if analysis shows that this is necessary, with an aim to establish a comprehensive and 
functional system of water supply in municipalities, in the medium period to 2025 and the long-term period 
to 2040. 
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pressure from water consumption, as shown by the river basin related Water Exploitation 
Index +. 

Below-average precipitation affects the amount of water in streams, rivers, lakes, and 
groundwater and can cause reduced soil moisture, diminished stream flow, crop damage, 
and a general water shortage, with a risk to reduce access to clean drinking water. The 
reduced precipitation can be negatively reflected on agricultural production, and can raise 
a need for irrigation, which is possible only when there is enough water in nearby rivers, 
lakes, or streams, or from groundwater.  

But, during a drought, these water sources are influenced and may even dry up. 

Unreliable water availability or drying up of water sources due to drought would have 
significant effects on water supply and sanitation. 

Significant water potential is transformed into hydropower potential, as one of the most 
important sources of energy in Montenegro26. Montenegro has significant technically 
usable hydropower potential (rivers Zeta, Piva, Tara, Moraca, Lim, Komarnica, Cehotina 
and Ibar) related to the needs of the consumer, but it was valorized only to a lesser extent 
by the construction of HPP Piva and HPP Perucica (about 1,800 GWh was used, or about 
39% of the technical potential). 

In order to determine the hydropower potential at small watercourses, significant 
hydrometric measurements started in 2007. Measurements were made for major 
tributaries of larger rivers and the potential of 35 smaller watercourses at 40 sites was 
examined. Hydrometric measurements on smaller watercourses started in 2010 and are 
being continued for the purpose of construction of small hydropower plants with an 
installed capacity of up to 1 MW. For this purpose, a system of automatic hydrometric 
stations is installed.27  

This sector is particularly influenced by availability of water resources, extreme weather 
occasions and changes in seasonal temperatures. Based on the data available so far, it is 
evident that energy sector will be threatened because of high risk and dependence on 
climatic conditions.  

For example, the recent drought (2017) had a significant impact on energy production in 
Montenegro, where the production of Montenegrin hydropower plants for the eight 
months was lower than 40 to 50 percent compared to the same period in 2016, due to 
unprecedented drought that occurred from the end of 2016 and during 2017. 

The reduction in energy production, caused the increase in energy import more than 20%. 

                                                        
26 In Montenegro, there are respectable energy resources, hydropower potential of rivers, fossil fuels, solar, 
wind and biomass energy potential, as well as little explored and utilized hydrothermal potential. 
27 Source: Energy Sector Status Report Of Montenegro in 2018, Montenegro Energy Regulatory Agency 
Podgorica, July 2019 
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Drought, that can have impact on hydrological conditions, particularly on decreasing of 
water level, further can influence on fisheries sector and can lead to fishing ban. 

The most recent case happened in January 2020, when Ministry of Agriculture and Rural 
Development, banned the capture of all species of fish and other aquatic organisms in 
Skadar lake, until improvement of hydrological conditions. This prohibition was imposed in 
accordance with Government Decision on fishing bans, hunting and minimum sizes of fish 
and other aquatic organisms below which their catch is prohibited (Official Gazette of 
Montenegro, 12/19).  

The above-mentioned Decision prescribes that fishing in the Skadar Lake is prohibited at 
low water levels, i.e. when water level drops below the level of 6.46 m. According to the 
official data of the Institute for Hydrometeorology and Seismology of Montenegro, the level 
of Skadar Lake at the Hydrological station (HS) Plavnica, was 6.13 m above sea level, in a 
given period. 
 

D.2. Forestry sector 

According to the results of the National Forest Inventory (2010), forests cover 60% of the 
territory of Montenegro, and non-overgrown forest lands an additional 9.7%. The 
ownership structure shows that about half of the forests in Montenegro are state owned 
and half are privately owned. State forests are managed by the Forest Administration, 
while forests in the area of national parks are managed by Public Enterprise “National 
parks of Montenegro”. 

Certain parts of Montenegro, especially in central and southern part, have a high 
predisposition for extremely high index of the risk of fire, and that are areas characterized 
with a long duration of high tropical temperature of over 35 °C. 

Due to its geographical position in the Mediterranean and growing negative 
impacts of climate changes, Montenegrin forests are especially vulnerable, focusing on 
months of July and August when the intensity of rainfall is very low, and the months of 
February and March - in terms of the dry and warm winters.28 

Strategy for reduction of the risk of disaster, with dynamic plan of activities for the period 
2018 – 2023, stresses forest fires as one of the challenges that Montenegro facing with 
nowadays. Due to its geographical position in the Mediterranean and growing negative 
impacts of climate changes, Montenegrin forests are especially vulnerable. Most 
endangered are forests in the seaside and the central part, wherein the high temperature 
air in the summer period creates conditions for development of the fire. In particular, a 

                                                        
28 Fires cause damage, which is very much reflected in the operations of the overall economy (net income of 
forestry, wood industry, agriculture, tourism ...). However, fires cause also indirect damages, which are 
reflected in a degradation of the environment, reduction in forest resistance and their biodiversity, the 
destruction of the authentic landscape, as well as the soil structure, leading to its erosion and desertification. 
 



46 | P a g e  
 

critical period for the development of a fire are July and August when the intensity of 
rainfall is very low. 

Number of fires varies from year to year, depending on climatic conditions. In 2003, 
number of recorded fires (130) has decreased to 16 in 2006, while in 2007 the number 
increased dramatically (210 recorded fires), which was a consequence of the drought and 
high temperatures in the summer period when the largest number of fires took place in the 
northern region. 

Fires in the period from 2005 to 2010, affected an average of about 1% of the forest area in 
the country, and in 2012 a record year they affected 7% of forest area.  

At the beginning of this century in Montenegro there were several record "fire years": 
2007- 18311hectares affected by fire, 2011 - 49009.27hectares,  in 2012 - 5538.95hectares 
of forest, while in 2017-21215.86 hectares of forest were affected by fire.29 

In 2012, a large number of forest fires was recorded. Fires destroyed 5538.95hectares of 
forest, which is an absolute negative record. Damage caused to forests is estimated at about 
4.268 million euros. In 2013, the Government of Montenegro adopted the Plan of 
rehabilitation of forests degraded by forest fires, as a response to the damage caused to 
forests in forest fires in 2012 and which has affected almost 7% of the total forest area in 
Montenegro. 

Due to high temperatures in the summer period, the number of fires of 2010 (45) increased 
to 2011 (121), while in 2012, 155 forest fires were registered, which also represents a 
significant jump. In 2013, a significantly lower number of fires (25) was recorded, followed 
by 2014 (20). After that, the number of fires increased in 2015 (83), 2016 (72), and 
increased significantly in 2017 (154). 

Wildfires can also appear as a consequence of droughts in the central and southern region, 
and are usually related to the fine foliage and bushes. Due to the fact that these fires often 
appear in rugged terrain, there is a real danger that it will grow into forest fires and 
jeopardize economic loggers (northern region), respectively, plantation of olives and other 
crops and horticultural area (southern and central regions). 
 

D.3. Agriculture 

Besides tourism and energy, agriculture represents one of the main and most important 
sectors, especially in the rural areas of Montenegro. Also, it is seen as the most vulnerable 
sector when it comes to drought, given the fact that agricultural production is directly 
dependent on climate factors, and it is, therefore, the greatest challenge to adapt to the 
expected effects of climate change. 

                                                        
29 http://monstat.org/cg/page.php?id=311&pageid=65 

 



47 | P a g e  
 

Having in mind that Montenegro belongs to the region where the rise in air temperature, 
reduction of the amount of precipitation and the more frequent and intense drought, 
especially during the summer period, is projected, negative reflection on the quality yields, 
revenues, cost of irrigation is expected.  

Increase in the number of warm days during the year, changes in the duration and 
frequency of heat waves, could potentially lead to an increase in the activities of pests and 
insects, and thus, reflect negatively on agricultural production. 

Drought can contribute to reduction of the amount of water available for agriculture and 
increased the need for irrigation. Decreased soil moisture will have to be compensated by 
pumping additional irrigation water, to meet crop's need for water. More intense pumping 
will increase costs of agricultural production for irrigation and reduce the net income of the 
agricultural producers. 

Frequent and intense drought impact the quality of the yield, and thus can reduce revenue, 
and increase costs of plant culture due to diseases, insects and weeds and have an adverse 
effect on animal health due to stress agitated by heat. 

Changes in temperature and rainfall also affect livestock productivity. The impacts are 
direct and indirect. As the temperature rises, the animals spend less energy to maintain 
body temperature and have more energy to convert ingested food into milk and food 
production. However, after a certain threshold, the process goes backwards so that the 
future rise in temperature reduces the productivity of the animals. At the same time, with 
increasing temperature and decreasing precipitation, pasture productivity decreases, and 
livestock productivity decreases as a consequence.30 

Particularly vulnerable to drought is the coastal region and the north mountain region. 

As a possible consequence of drought, reduction in yield per unit area, as well as poor 
quality of products, which consequently affects the economic and social status of the 
country, is identified. 

Gender aspect: In 2016, the share of men employed on agricultural holdings was 57.7%, 
while in the 2010 it was 60.4%. Of the total number of women employed on agricultural 
holdings, the largest share is held by women over age 65. 

 
D.4. Health 

The influence of climate change on health is not negligible and will be even more 
pronounced in future, having in mind projections in climate change trends. 

Climate change in the form of more frequent and intense heat waves (days) increases the 
risk of diseases caused by high temperatures and excessive exposure to sunlight. 

                                                        
30 Economic impacts of climate change in Montenegro: a first look, UNDP, Montenegro, 2010 
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Temperature rise especially during summer period, have negative impact, especially on the 
vulnerable groups (children, pregnant women, elderly, sick and homeless).  

Extreme heat that occurs and lasts for several days is a major threat to human health, 
because it disrupts the body's normal ability to regulate temperature. This further leads to 
a range of conditions with high fever, heat cramps and fatigue, to severe dizziness and 
exhaustion, or very serious conditions, which is a heat stroke. 

Drought creates conditions for fires, which in addition leads to air pollution and related 
health impacts, especially evident to people with heart and respiratory disease. 

Droughts can cause a decrease in agricultural production and land quality, as well as 
decrease of available hygienically correct water and food, which further leads to diseases 
transmitted by water, food, as diarrhea, etc. Production and distribution of food is more 
susceptible to contamination by bacteria in a period of drought. For each degree of 
temperature increase, the risk of disease obtained by contaminated food increases by 2-
6%. 

D.5. Tourism 

Tourism plays a significant role in the Montenegrin economy, as it represents one of the 
most important development sectors. The entire tourism industry is highly dependent on 
climate and climate change, and expected drought could make it difficult to function and 
plan in tourism.  

Drought can affect natural habitats and biodiversity, which are the main attraction of Eco 
tourists and nature lovers, and biodiversity loss would dangerously jeopardize eco-tourist 
attractions. Increased temperatures will effect activities of tourists that are related to the 
environment, such as birds watching and hiking in nature. 

The change in the amount of precipitation and the hydrological cycle can affect the 
availability and quality of fresh water sources at the touristic destination.  

Also, drought can effect river flows and lakes level, which includes further impacts on 
recreational activities on the beach and sport fishing.   
 

D.6.  Social impact 

Montenegro has a relative equal balance of male and female residents. Women make up 
46% of the employed population, with the majority (75%) of women’s jobs being in 
education. Montenegro tends to create equal living and business environment for women 
and men, striving to ensure equal access to political and economic power, and, thus, to 
comply with the provisions intended by Montenegro’s anti-discrimination laws. 

As a recent positive example, the program launched by Investment Development Fund 
could be pointed out. The program is to encourage the establishment and development of 



49 | P a g e  
 

business of micro, small and medium enterprises and entrepreneurs in which women are 
business owners. 

The goal of the Program is to additionally encourage women to get involved in their own 
business with special credit conditions. This interest-free credit line will support those 
women who have the potential to start realizing their business idea, based on their 
knowledge and experience. In this way, it will be possible to achieve the goals defined by 
the National Strategy for the Development of Women's Entrepreneurship 2015-2020. 

Furthermore, if we focus on drought, it is important to understand that drought does not 
affect everyone in the same way. Men, women, youths, the elderly, children, people with 
disability and other vulnerable groups, are affected differently. Drought has serious impact 
on more poor communities who are less likely to respond to drought disasters, and depend 
on humanitarian support from government, NGOs, private sector and individuals for their 
wellbeing and survival, 

Woman can be more vulnerable and the reasons can be their social roles, responsibilities, 
that are different from those of men, especially in rural community, where women bear 
most of the burden in activities that are most impacted by drought, including food 
production. 

The National Drought Plan, therefore, considers the issue of gender as key in achieving 
equality between men and women of different social groups, age, backgrounds, etc. in order 
to build their resilience to the impact of drought and other natural phenomena including 
climate change. 

 



50 | P a g e  
 

IV. ORGANIZATION AND ASSIGNMENT OF RESPONSIBILITIES 

The current situation in Montenegro, regarding treatment of drought is not adequate, as 
official, centralized institutional set up and prescribed procedures in case of drought, does 
not exist. There is no proactive approach, as reaction is happening after the first signs of 
drought impacts have already occurred. The main obstacle is that there is no clear inter-
institutional scheme of responsibilities and determined communication flow, which are 
necessary for adequate institutional response to drought. 

So far, there are several institutions whose responsibilities refer directly/indirectly to 
drought issues.  

The Ministry of Agriculture and Rural Development (MARD) is in charge for the 
development of strategies, policies and measures for agriculture, water management and 
forestry. Under the Ministry operate Directorate for Agriculture and Fisheries, Directorate 
for Water Management, Directorate for Forestry, which are important for drought 
management because of data they have in specific fields.  

The Ministry of Sustainable Development and Tourism (MSDT) is in charge of the 
environmental protection. The main responsibilities are: nature protection, air protection, 
climate change. Ministry is responsible for implementation of UNCCD at national level. 
Ministry also supervise Institute of Hydrometeorology and Seismology and Nature and 
Environmental Protection Agency.  

Institute of Hydrometeorology and Seismology performs activities related to systematic 
meteorological, climatological and hydrological measurements and observations, provides 
monitoring, research, analysis and forecasting. It is, also, responsible for monitoring, early 
warning and assessing drought. 

Nature and Environmental Protection Agency is responsible for the implementation of 
the national monitoring of land. 

The Ministry of Interior (MI), Sector for Emergency Management, is in charge of 
protection and rescue management activities. Also it is in charge of mainstreaming of 
Disaster Risk Reduction policy in the country. 

Institute of Public Health informs and advises the public on health conditions. 

In future, focus should be on development of proactive approach, through preventive and 
early response, which will help to build country resilience to drought and better 
preparedness for potential next drought. This issue was discussed in a framework of 
Danube Drought Strategy, produced within DriDanube (Drought risk in the Danube Region) 
project funded by the Danube Transnational Programme31, with an aim to build the 

                                                        
31 http://www.interreg-danube.eu/approved-projects/dridanube 
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capacity of the Danube region to overcome common deficiencies in coping with drought, 
and help in switching from reactive to proactive drought management approach. 

Within the above-mentioned project, optimal drought management model was developed, 
as an integral part of the Danube Drought Strategy, to initiate establishment of proactive 
national drought management. The model, which has 3 main components referring to 
drought policy framework, institutional cooperation scheme through which the drought 
policy is implemented and protocol of actions, which provides a basis for timely response of 
involved institutions, was used in this document as a basis for development of national 
drought management model for Montenegro. 

The first component (drought policy framework), which represents the legislative basis for 
drought management, has already been discussed in Chapter II of this document- 
RELATIONSHIP TO OTHER PLANS AND POLICIES. 

As a precondition for adequate institutional set up, relevant institutions responsible for 
drought related issues, should be identified and their role in drought management must be 
clear. Inter-institutional scheme should be organized at three levels (Figure 2):  

A. Reference organizations for drought 

which include competent institutions and organizations that are authorized to perform 
various drought-related activities in the field of monitoring and data providing. This 
network could include water supply companies, hydro power plants, food producers, water 
quality laboratories (Institute of Hydrometeorology and Seismology-IHMS, Institute for 
public health, Centre for Eco-Toxicological research), Biotechnical faculty, Plantaze LLC 
organizations for civil protection at state and local level, non-governmental organizations, 
etc.  

Activities of civil society organizations (CSOs), as intermediaries between state institutions 
and citizens, should play a very important role in the process of information sharing and 
also citizens’ involvement in the decision making process. They can articulate and present 
concerns of local communities to national institutions and agencies. As they mediate 
between citizens and institutions in the process of adopting policies and laws, they also 
work to raise awareness. The key drawback here is a fact that most of Montenegrin CSOs 
are small, poorly equipped, with very limited human resources and mostly locally oriented 
in their activities. 

The very important role should be given to network of reporters, which has been 
established under the DriDanube project. Reporters (agricultural producers, foresters, 
students, meteorologists, hydrologists…) were engaged to collect weekly information 
regarding drought impacts, by filling questionnaires.  

The DriDanube project resulted in establishment of a customer service (website) of 
cooperative and interactive type that integrates all available data, including remote sensing 
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products (satellite detection). The information sent by field reporters was used as an input 
to the model to calculate specific parameters / indexes that are displayed on the map, 
within customer service. This good practice, coordinated by IHMS, should be continued in 
future, by providing symbolic funding for those people who collect field data.  

Besides reporters, all other reference organizations, should also regularly inform the IHMS 
about their drought related activities and data. This should be carried out periodically, 
depending on drought conditions and data availability. Short report with summary 
information on monitored data, impacts or drought-related activities should be prepared 
and submitted to Inter-Sectoral Drought Advisory Board, coordinated by IHMS. 

B. Inter-sectoral Drought Advisory Board (IDAB) 

is responsible for implementation of national operational drought-related tasks. It should 
be coordinated by IHMS, as main institution for regular monitoring of drought. IHMS has 
already been much involved in activities regarding drought, as it had already established 
base for drought monitoring, in previous period and development of data base regarding 
drought is ongoing.  

Sector for meteorology, Department of Applied Meteorology, in Institute of 
Hydrometeorology and Seismology, among other tasks, is responsible for 
agrometeorological information, monitoring and assessing climate extremes (floods, 
droughts, heat waves, etc.) their impacts, and for seasonal forecast. Drought monitoring is 
carried out in IHMS, by calculating the SPI index (i.e. standardized precipitation index) at 
different time intervals (e.g. 30 days, 60 days, month, season, year, etc.) by monthly display 
of Fractional Vegetation Cover (FVC) and Leaf Area Index (LAI) indices related to 
vegetation status and these were calculated from data obtained through the LANDSAF 
(Land Satellite Application Facility) satellite, by Drought Watch Tool, by FAO indicators and 
by near real time data obtained from the national network of reporters.  

As a key carrier of drought monitoring, IHMS will play crucial role in future institutional set 
up for drought. In order to make drought monitoring operational and more effective, 
administrative and technical capacities of IHMS, should be strengthened.  

Department for Applied Meteorology within IHMS, beside collecting information on 
drought should receive sectoral data/reports provided by Reference Organizations and 
network of reporters, based on which it will prepare a regular synthesis reports on current 
state of drought. These reports will provide regular information on drought situation and 
its impacts on particular vulnerable sectors. It will also be responsible for organization of 
regular meetings of IDAB, prepare of meeting reports, etc.  

As drought monitoring data are already visible on IHMS website, further upgrade of system 
is necessary in order to enable real time data available for interested stakeholders. IHMS, 
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with equal engagement of all other IDAB members, should take occasional actions with an 
aim to enhance public awareness regarding drought.   

Inter-sectoral Drought Advisory Board will be composed of sectoral experts from 
relevant institutions covering vulnerable sectors (Ministry of Sustainable Development and 
Tourism, Ministry of Agriculture and Rural Development, Ministry of the Interior, Nature 
and Environment Protection Agency, Forestry Administration, University of Montenegro - 
Biotechnical Faculty, Water Authority, Geological Survey of Montenegro, National Parks of 
Montenegro, Statistical Office of Montenegro – MONSTAT). As a base for establishing IDAB, 
could serve already formed National Working Group (NWG) for development of National 
Drought Plan for Montenegro32. Similar to the Drought Task Force, gender balanced 
structure of IDAB is recommended. 

The IDAB should play an important role in future implementation of National Drought Plan, 
at all levels of government. IDAB will enable actions, and implement mitigation and 
response programs or may delegate this action to the government at various levels. As a 
result, policy recommendations to government leaders could be initiated. 

Having in mind that future activities related to drought can have impacts on different 
sectors, and thus, be under responsibility of different institutions and refer to various 
legislation, the need for legislation amendments or creation of new legal acts can occur. 
Such proposal, should be agreed among IDAB and presented to National Drought Authority. 

In case that IDAB concludes at the meetings that drought progress presents a potential risk 
for individual sectors, it could issue technological recommendations. If the defined drought 
alert thresholds are passed, the IDAB will prepare an announcement for the National 
Drought Authority about the overall situation and propose it to announce a drought 
warning. 

When drought conditions de-escalate, the IDAB should be involved in the drought recovery 
process, and prepare a report on carried-out actions during the drought event. 

Institutions presented in IDAB, should monitor, assess and report drought conditions and 
impacts regularly and, within their authority, propose drought assistance projects and 
implement agreed drought mitigation and response actions. 

Annual report regarding data on drought (monitored data, related registered 
consequences) should be compliant and accepted by IDAB before it is submitted to 
National Drought Authority. 

IDAB meetings, chaired by IHMS, should be organized at least once a year and more 
frequently during periods of drought, for briefings, updates, planning of future actions etc., 

                                                        
32 National Working Group is consisted of 20 members, out of which 14 are woman and 6 are man, which 
represents an excellent initial activity in addressing gender issue properly. Regarding high percentage and 
active involvement of women in NDP creation, working in both public and private sector, the views of women 
and minority groups in institutional mechanisms for drought/disaster planning are guaranteed. 
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as this can be a way for better drought response and strengthening the level of drought 
resilience and establishment of proactive drought management. 

C. National Drought Authority (NDA) 

represents the leading authority for drought-related policies and overall supervision over 
issues related to drought management. In that regard, its decisions are obligatory and it 
should have a legal power to suggest a Defense and Security Council proclamation of a state 
of emergency due to drought (natural disaster). This NDA should be comprised of Ministry 
of Sustainable Development and Tourism (MSDT), as responsible authority for 
implementation of UNCCD in Montenegro, Institute of Hydrometeorology and Seismology 
as representative of IDAB and UNCCD National Focal Point. It should be foreseen as the 
lead institution for the overall drought program and its periodical update, as well as for 
submitting Annual report regarding data on drought to Government of Montenegro, for 
adoption. Gender balanced structure of NDA is recommended. 

As a leading institution, it will enable political support and coordinated legal approach to 
all necessary actions, recommended from and agreed among IDAB, as well as necessary 
administrative support for providing funding possibilities for projects implementation. It 
will, also, serve as a technical support for project preparation and will enable smooth 
communication with international organizations, as potential financiers.  

NDA is legally empowered to declare drought alerts, based on proposal of the IDAB and 
submitted information regarding drought severity, water shortage and predicted drought 
conditions.  

Communication between IDAB and NDA must be smooth, informative and on regular basis.  
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Figure 2. Organization and assignment of responsibilities 
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V.  DROUGHT MONITORING, FORECASTING, AND IMPACT 
ASSESSMENT 

A. Current Monitoring, Forecasting and Data Collection 

Regular monitoring, forecasting and provision of information on weather, climate and 
climate change is done by IHMS. 

The network of meteorological stations on the territory of Montenegro is under the 
authority of IHMS and consists of 10 major, 20 climatological and 30 precipitation stations 
(Figure 3). The network of meteorological stations is properly arranged in appropriate 
areas and at different altitudes, so that they provide the necessary amount of data to 
monitor and study weather and climate. On the main meteorological stations and a small 
number of climatological stations from which data are sent to international exchange, 
measurements and observations are done every hour, and these tasks are performed by a 
professional (permanent employees) observers. 

In a number of climate stations, measurements and observations are carried out 3 times a 
day (7h, 14h, 21h), while on precipitation stations, measurements and observations are 
carried out at 07h every day. 

In a number of precipitation stations, it is evident rapid decrease in their number from 
2006 up to now (i.e. from 70 to 19 stations) and slightly increase during the previous years 
mainly through the projects that focus on floods the river basins. Therefore, spatial 
coverage is not satisfying. 

Besides this, there are weather stations that are not under the jurisdiction of IHMS. These 
are set and maintained by other institutions and organizations or IHMS maintains them on 
request of various users. Such stations are aeronautical meteorological stations at airports 
in Golubovci and Tivat, and 2 climatological stations in national parks.33 

The IHMS acquired the first automatic meteorological station in 2000, and 15 years later, 
automatic measuring equipment (Lambrecht GmbH) has been installed at all 
meteorological stations (Ulcinj, Bar, Herceg Novi, Podgorica, Cetinje, Niksic, Kolasin, 
Zabljak, Pljevlja, Berane, Bijelo Polje, Pluzine, Budva i Velimlje). From those stations, data 
are sent to the IHMS, via GPRS, every 10 minutes.  

The measuring parameters are: temperature, precipitation, relative humidity, wind speed 
and direction, global solar radiation, , atmospheric pressure and soil temperature at 5 
standard depths. 

                                                        
33 http://www.meteo.co.me/misc.php?text=43&sektor=1 
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All main stations are automatic, while only some climatic stations (e.g. in Kotor and 
Danilovgrad) as well as some of rainfall stations are automatic. The full automation of 
measurements at all climatological and precipitation stations is planned to be finished in 
the forthcoming period. 

Data from 4 main meteorological stations of IHMS network and from 2 aeronautical 
meteorological stations are chosen for international data exchange on the hourly basis. The 
data are transmitted  through the International Regional Centers in Sofia and Offenbach, to 
the World Meteorological Organization (WMO) by the Global Telecommunication System 
(GTS). 

Permanent Drought monitoring in Montenegro was established as part of the IPA project 
DMCSEE (Center for Drought Management for the Region of Southeast Europe 
www.dmcsee.org, www.dmcsee.eu), co-financed by the European Union through the 
Southeast European Cooperation Program. 

Monitoring is carried out by Institute of Hydrometeorology and Seismology, by calculating 
the SPI index (i.e. standardized precipitation index) at different time intervals (30 days, 60 
days, month, season, year) and by monthly display of FVC and LAI indices related to 
vegetation status, and these were calculated from data obtained through the LANDSAF 
satellite(Figure 4).  

The SPI index analyzes the begining, duration and intensity of drought. 
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Figure 3. Map of meteorological stations (Source: Institute of Hydrometeorology and Seismology) 
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Figure 4. SPI index values for Podgorica (March-July 2020) and Zabljak (October 2019-February 2020) 

Source: Institute of Hydrometeorology and Seismology, http://www.meteo.co.me/misc.php?text=135&sektor=1 

Those information are regularly updated and available on IHMS website.34 
 
Agrometeorological activities have been performed at the Institute of Hydrometeorology 
and Seismology, Department for applied meteorology. The main activities are related to the 
monitoring, processing and analyzing of agrometeorological data obtained from the 
meteorological stations network e.g. processing, controlling and analyzing the data on soil 
temperatures, phenology and evapotranspiration, production of agrometeorological 
information and yearbooks, production of specific agrometeorological information and 
forecasts for individual area. Calculation of a fire weather index FWI was part of the pilot 
project but it is not counted further.  
 
Phenological database, with data from 25 meteorological stations and a database on soil 
temperatures (Figure 5), with 11 agrometeorological stations should be upgraded to follow 
the standards of the database.  
 
The phenological database contains data on following categories: fruit growing, vines, 
arable farming, forest trees, plant diseases and pests, beekeeping and general field work.  
The soil temperature database, contains temperature data at seven depths: 2, 5, 10, 20, 30, 
50 and 100cm. 
 

                                                        
34 http://www.meteo.co.me/misc.php?text=135&sektor=1 
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Figure 5. Soil temperature data at seven depths (actual and average), recorded in March 2020; (Source: Institute 
of Hydrometeorology and Seismology, http://www.meteo.co.me/misc.php?text=133&sektor=1) 

Monthly agrometeorological bulletins are available on IHMS web site The bulletins contain 
information on climate impact to agriculture, soil temperature, precipitation and relevant 
indices as it is shown in table below, for June 2020). 

Table 5. Data from monthly agrometeorological bulletins 

June 2020 Niksic Kolasin Pljevlja Podgorica Bar Ulcinj 

Air temperature oC 

Tmax  2m 30.0 29.0 31.0 36.0 31.0 30.0 

Tmin  2m 6.6 4.4 4.6 11.9 13.8 10.3 

Taverage 2m 17.6 15.3 16.6 23.3 22.4 21.7 

Tmin  5 cm 4.0 1.0 0.0 10.0 9.0 9.0 

Soil temperature oC 

Tmax  5 cm depth 32.4 x 24.7 41.4 42.4 x 

Tmin  5 cm depth 11.7 x 12.6 16.1 15.3 x 

Tmax 20 cm depth 24.6 x 22.4 34.0 31.7 x 

Tmin 20 cm depth 12.9 x 13.9 17.6 21.0 x 

Precipitation 

Total amount (mm) 55.3 68.5 108.9 46.7 16.2 9.1 

Number of days with precipitation (≥1mm) 12 15 19 10 6 6 

Max snow depth (cm) 0 0 0 0 0 0 

Soil condition (prevailing) 1 1 2 0 0 0 

       

 

IHMS also coordinates the hydrological stations network, groundwater and surface water, 
as well, and data from those stations could be very useful in addressing the drought. The 
hydrological surface water network is consisted of 44 stations, spread all over the country, 
which provide data on water level of different watercourses and lakes (Figure 6). Data are 
automatically sent to IHMS database, and are available on IHMS web site. Hydrological 
yearbooks are prepared annually and available on IHMS web site. 
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Figure 6. Map of hydrological stations network (Adriatic river basin (left), Danube river basin (right) 

 

Also, during 2019, a network of groundwater monitoring stations was established, and put 
in place. Most of those stations, 34 out of 49, are automatic and data are transferred to 
database in IHMS. 

IHMS is also responsible for water quality monitoring, which is in a process of alignment 
with EU Water Framework Directive.  

 

B. Drought Indices 

Drought indicators and indices are essential tools for linking data with decision making. 
Indicators and indices are used to monitor and forecast the drought on field, as well as to 
identify the triggers for different management responses during drought occurrence. It is 
important to define the difference between indicators and indices, since those parameters 
have been often replaced and, therefore, mistaken.  

Indicators represent the variables (meteorological, hydrological, etc.) such as precipitation, 
temperature, soil moisture, ground water and similar, and are used to describe drought 
conditions (World Meteorological Organization and Global Water Partnership 2016).  

On the other hand, indices are computed numerical representations of drought severity, 
often calculated using combinations of above defined indicators (World Meteorological 
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Organization and Global Water Partnership 2016). Therefore, indices proved quantitative 
information about the severity, timing, duration and extent of a drought.  

 The drought severity represents deviation from the norm and drought threshold 
identify its start, end and location.  

 The timing represents the drought’s beginning and its ending, which is very 
important because drought impacts can significantly depend on when moisture 
shortages occur in relation to other factors and indicators.  

 Drought duration is strongly connected to the period of occurrence. For example, 
shorter drought can have stronger impact, if it occurs during the key phases of crop 
growth cycle, while a longer drought can have a smaller impact, if it occurs during 
the fallow stage.  

Choice of indicators at national level depends on availability of spatio-temporal data, 
technical capacity and the nuances of the climatic, social, economic and environmental 
conditions.  Selecting appropriate indicators is a trial and error process that can be time-
consuming.  

The following table lists the indicators scored as green by the World Meteorological 
Organization and Global Water Partnership (2016), meaning that they are relatively easy to 
obtain and use, but also dependent on available data and location.  
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Table 6. Drought indicators scored as green by the World Meteorological Organization and Global Water 
Partnership (2016) 

Indicator Rating Input 
Source and/or 

example 
Notes 

Meteorology 

Aridity Anomaly 
Index (AAI) 

 
P, T, PET, 

ET 
Gommes et al. (2010) 

Operationally available for 
India; applicable to 
agriculture in tropical 
climates. 

Deciles  P Gibbs and Maher (1967) 
Easy to calculate; examples 
from Australia are useful.  

Keetch-Byram 
Drought Index 

(KBDI) 

 

P, T 

Keetch and Byram (1968) 
http://www.wfas.net/ind
ex.php/keetch-byram-
indexmoisture-- 
drought-49 

Calculations are based upon 
the climate of the area of 
interest; currently available 
for USA. 

Per cent of Normal 
Precipitation 

 P Hayes (2005) 
Simple mathematical 
calculations.  

Standardized 
Precipitation Index 

(SPI) 

 

P 

Guttman (1999); World 
Meteorological 
Organization (2012) 
http://drought.unl.edu/m
onitoringtools/~downloa
dablespiprogram.aspx 

Highlighted by the WMO as 
a starting point for 
meteorological drought 
monitoring. Recommended 
by WMO in 2009 as main 
indicator for monitoring 
drought (Hayes et al. 2010). 
Easy to calculate and 
applicable in all climates. 
Free software available for 
calculation. 

Weighted Anomaly 
Standardized 
Precipitation 

(WASP) 

 

P, T 

Lyon (2004) 
http://iridl.ldeo.columbia.
edu/maproom/Global/~P
recipitation/WASP_Indice
s.html 

Uses gridded data for 
monitoring drought in 
tropical regions. 

Crop Moisture 
Index (CMI) 

 
P, T Palmer (1968) 

Expansion of PDSI 
specifically for agriculture; 
Weekly values are required. 

Effective Drought 
Index (EDI) 

 
P 

Byun and Wilhite (1999) 
https://www.ru.ac.za/iwr
/research/spatsim/ 

Can be calculated using the 
SPATSIM software freely 
available. 

Palmer Drought 
Severity Index 

(PDSI) 

 

P, T, AWC Alley (1984) 

Not green due to complexity 
of calculations and the need 
for serially complete data. 
Mostly superseded by 
newer indices such as SPI. 

Standardized 
Precipitation 

Evapotranspiration 
Index (SPEI) 

 

P, T 
Vicente-Serrano et al. 
(2009) 
http://spei.csic.es  

Serially complete data 
required; output similar to 
SPI but with a temperature 
component. Code to 
calculate is freely available. 

Soil moisture 
Soil Moisture  P, T, AWC N.A.  Intended to improve upon 
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Anomaly (SMA) the water balance of PDSI. 
Data requirements make it 
challenging to calculate. 

Hydrology 

Palmer 
Hydrological 

Drought Severity 
Index (PHDI) 

 

P, T, AWC Jacobi et al. (2013) 

Serially complete data 
required. Estimates 
complete water balance but 
does not include water 
management decisions and 
irrigation. 

Standardized 
Streamflow Index 

(SSFI) 

 
SF Modarres (2007); Telesca 

et al. (2012) 
Uses the SPI program along 
with streamflow data. 

Streamflow 
Drought Index 

(SDI) 

 

SF 
Nalbantis and Tsakiris 
(2009) 
http://drinc.ewra.net 

Similar calculations to SPI, 
but using streamflow data 
instead of precipitation. 
Widely available and easy 
to use but does not consider 
flow management 
interventions. 

Remote sensing/Agriculture 
Enhanced 

Vegetation Index 
(EVI) 

 
Sat 

Huete et al. (2002) 
https://www.star.nesdis.
noaa.gov/smcd/emb/~vc
i/VH/vh_browse.php 

Does not separate drought 
stress from other stress. 
High resolution and full 
global coverage. 

Evaporative Stress 
Index (ESI) 

 
Sat, PET 

Anderson et al. (2010) 
https://hrsl.ba.ars.usda.g
ov/drought/ 

Does not have a long history 
as an operational product. 
Only USA coverage. 

Normalized 
Difference 

Vegetation Index 
(NDVI) 

 

Sat 

Huete et al. (2002) 
https://www.star.nesdis.
noaa.gov/smcd/emb/~vc
i/VH/vh_browse.php 

Calculated for most 
locations. 

Temperature 
Condition Index 

(TCI) 

 
Sat Kogan (1995) 

Usually found along with 
NDVI calculations. 

Vegetation 
Condition Index 

(VCI) 

 
Sat Liu and Kogan (1996) 

Usually found along with 
NDVI calculations. 

Vegetation Drought 
Response Index 

(VegDRI) 

 
Sat, P, T, 
AWC, LC, 

ER 
Brown et al. (2008) 

Takes into account many 
variables to separate 
drought stress from other 
vegetation stress. 
Applicable to vegetation 
growing season. 

Vegetation Health 
Index (VHI) 

 
Sat 

Kogan (2001) 
https://www.star.nesdis.
noaa.gov/smcd/emb/~vc
i/VH/vh_browse.php 

One of the first attempts to 
monitor drought using 
remotely sensed data. High 
resolution global coverage. 

Water Requirement 
Satisfaction Index 
(WRSI and Geo-

 Sat, Mod, 
CC 

Verdin and Klaver (2002) 
http://chg.geog.ucsb.edu/
tools/geowrsi/index.html 

Operational for many 
locations. Developed by 
FAO to detect famine. 
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spatial WRSI) Provides robust alternative 
to field based observations. 

Normalized 
Difference Water 

Index (NDWI) and 
Land Surface Water 

Index (LSWI) 

 

Sat 

Chandrasekar et al. 
(2010) 
http://www.eomf.ou.edu/
modis/visualization/ 

Produced operationally 
using Moderate Resolution 
Imaging Spectroradiometer 
data. 

Composite or modeled 

Combined Drought 
Indicator (CDI) 

 
Mod, P, 

Sat 

Sepulcre-Canto et al. 
(2012) 
http://edo.jrc.ec.europa.e
u/edov2/php/index.php?i
d=1000 

Uses both surface (SPI, soil 
moisture) and remotely 
sensed data. Only available 
for Europe. 

Global Integrated 
Drought 

Monitoring and 
Prediction System 

(GIDMaPS) 

 

Multiple, 
Mod 

Hao et al. (2014) 
http://drought.eng.uci.ed
u 

An operational product 
with global output for three 
drought indices: 
Standardized Soil Moisture 
Index, SPI and MSDI. 

Global Land Data 
Assimilation 

System (GLDAS) 

 
Multiple, 
Mod, Sat 

Rodell et al. (2004) 
https://disc.sci.gsfc.nasa.g
ov/ 
services/grads-gds/gldas 

Useful in data-poor regions 
due to global extent. Can be 
used in real-time 
monitoring of droughts 
with multiple impacts. 

Multivariate 
Standardized 

Drought Index 
(MSDI) 

 
Multiple, 

Mod 
Hao and AghaKouchak 
(2013 

Available but interpretation 
is needed. Only available for 
USA. 

United States 
Drought Monitor 

(USDM) 

 
Multiple Svoboda et al. (2002) 

Usually found along with 
NDVI calculations. 

P = precipitation; T= temperature; PET = potential evapotranspiration; ET = 
evapotranspiration; 
AWC = available water-holding capacity; SF = streamflow; Sat = satellite data; LC = land 
cover; 
ER = eco-region; Mod = modeled; CC = crop coefficient. 
Source: Modified from World Meteorological Organization and Global Water Partnership (2016)  
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B.1. Indicators that are used in Montenegro: 

 SPI (Standardized Precipitation Index)35 

The SPI quantifies precipitation deficits for different timescales and is normalized, so it is 
applicable for both wet (humid) and dry (arid) climate zones. The SPI calculation requires 
inputs such as precipitation means, standard deviations, skewness, gamma functions and 
cumulative probabilities, for at least 30 years of continuous monthly precipitation data. SPI 
index can be also used for monitoring agricultural, hydrological and socio-economic 
drought. The major shortcoming of SPI is the reliance on a single parameter: precipitation.  

The SPI is based on the probability of precipitation for a given time scale by measuring the 
precipitation deviation from the long-term mean. The SPI can quantify the precipitation 
deficit over multiple time scales – typically three, six, twelve and twenty-four month 
periods, depending on the impact sector. Positive SPI values indicate above average 
precipitation, while negative values indicate below normal precipitation.  

To track the SPI index for each day, its values are calculated for 30 days, 60 days, 90 days, 
120 days, 150 days, 180 days, 270 days and 360 days from the current date.  

SPI 1 (30 days) provides information on short-term soil moisture and plant stress, 
especially during the growing season. 

SPI 3 (90 days) reflects short and medium term moisture conditions and provides a 
seasonal rainfall estimate. In primary agricultural regions, SPI 3 could be of greatest use to 
highlight the availability of soil moisture. It is also used to monitor weather conditions that 
are suitable for forest fires. 

SPI 6 (180 days) reflects medium-term trends in precipitation. It is related to flow 
anomalies and accumulation status. It can be very effective for showing precipitation in 
some characteristic season. 

SPI 9 (270 days) reflects the medium-term character of precipitation. Values of SPI 9 less 
than -1.5 are a good indicator of the existence of a fairly significant impact of drought in 
agriculture, with the possibility of its spread to other branches. 

SPI 12 (360 days) reflects the long-term character of precipitation. It can be related to flow, 
accumulation status and even groundwater levels for a longer period of time. 

                                                        
35 The Standardized Precipitation Index (SPI) is the most commonly used indicator worldwide for detecting 
and characterizing meteorological droughts. The SPI indicator, which was developed by McKee et al. (1993), 
and described in detail by Edwards and McKee (1997), measures precipitation anomalies at a given location, 
based on a comparison of observed total precipitation amounts for an accumulation period of interest (e.g. 1, 
3, 12, 48 months), with the long-term historic rainfall record for that period. The World Meteorological 
Organization has recommended that the SPI be used by all National Meteorological and Hydrological Services 
around the world to characterize meteorological droughts (World Meteorological Organization, 2012). 
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SPI index is characterized by simplicity, having in mind that only data on precipitation are 
needed for its calculation. SPI index analyzes the beginning, duration and intensity of a 
drought. Otherwise, the index is the probability of a drought happening, and can also be 
used for monitoring wet conditions and flooding. 

 FVC (Fractional vegetation cover) 

Fractional vegetation cover represents a biophysical parameter that may be calculated as 
the ration of vertically projected area of vegetation to the total surface extent, generally 
expressed in relation to a unit area. FVC plays an important role in climatic, hydrologic and 
geochemical cycles, and is widely used to describe vegetation quality and ecosystem 
change. It is also a controlling factor in transpiration, photosynthesis, global climate 
changes and other terrestrial processes and climate models. It reflects not only the size of 
the plant photosynthetic area and the density of vegetation growth, but also represents the 
growth trend of vegetation to certain extent. FVC is widely used in related research on 
climate change, soil and hydrology as an important parameter for the balance and 
development of terrestrial ecosystems. Remote sensing is often described as one of the 
most efficient ways to derive FVC at regional and global scales.  

 LAI (Leaf Area Index) 

Leaf Area Index (LAI) is usually defined as one half of the total leaf area per unit ground 
area, and it is a critical parameter controlling many biological and physical processes 
associated with vegetation. Also, LAI is geometrically defined as the total one-sided area of 
photosynthetic tissue per unit ground surface area, in broadleaf canopies. LAI is very 
important parameter for assessing growth and vigor of vegetation on the planet.  

Additional indicators (amount of snowfall, % of average precipitation, precipitation 
percentiles, consecutive dry days) are also in use in Montenegro. 

C. Drought Impact Assessment 

Since there is no available comprehensive drought impact assessment in Montenegro, at 
the beginning of this chapter general methodology is presented. Common approach is to 
define the impact as a product of exposure and vulnerability.  

Impact = Exposure x Vulnerability 

According to United Nations International Strategy for Disaster Reduction, exposure is 
used to indicate elements at risk of potential losses, such as people, property, systems and 
other elements present in hazard zones. Furthermore, vulnerability is defined as 
characteristics and circumstances of a community, system or asset that make it susceptible 
to the damaging effects of a hazard. According to the Risk Assessment and Mapping 
Guidelines for Disaster Management, the term vulnerability expresses the part or 
percentage of exposure that is likely to be lost due to a certain hazard.  
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A drought impact assessment should identify both, direct and indirect, consequences of the 
drought on local and national level, taking into consideration various impacts, such as the 
one on society, economy and environment. Direct impacts of the drought, such as reduced 
crop yields and final product quality, ground and surface water resources depletion, soil 
erosion, soil physic-chemical properties deterioration, occurrence of wildfires, 
endangerment of overall flora and fauna status, has to be discussed. However, other 
indirect or secondary effects should be included, such as social effects with an accent on 
gender issues and conflicts reappearance. Understanding effects of the past events should 
lead to understanding the overall impact of drought over certain area or time period of 
interest, as well as possible risk assessment of drought events in the future.  

There is no (systematic) archive on the damages particularly related to drought, having in 
mind that drought was not monitored and analyzed regularly until 2010. Drought impact 
archive was created during the project DMCSEE, by using information from newspapers 
and media reports, reports of the agricultural producer, web sites of state institutions, local 
governments, enterprises and statistical yearbooks (MONSTAT). Data on drought effects 
dated from the 2000 were classified per years and selected in three categories: economic, 
environmental and social. 

The drought impact assessment is carried out through a network of reporters developed 
within a project, and consists of engaged individuals on the field, mostly farmers and 
technicians with knowledge in agriculture and forestry, who weekly report their 
observations on the state of soil, vegetation or even loss of yield on their specific location, 
throughout the season or the year. The reporting process runs through an online 
questionnaire. 

Some of the potential drought impacts, relevant for Montenegro, can be divided into three 
groups – economic, environmental and social (Table 7). Therefore, main examples are 
provided in the following list: 
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Table 7. List of economic, environmental and social historical, current and potential drought impacts36 

Economic 
impacts 

Loss from crop production 
Annual and perennial crop losses 
Damage to crop quality 
Reduced productivity of cropland (wind erosion, etc.) 
Insect infestation 
Plant disease 
Wildlife damage to crops 
Loss from dairy and livestock production 
Forced reduction of foundation stock 
Closure/limitation of public lands for grazing 
High cost/unavailability of water for livestock 
High cost/unavailability of feed for livestock 
High livestock mortality rates 
Disruption of reproduction cycles (breeding delays or unfilled 
pregnancies) 
Decreased stock weights 
Increased predation 
Range fires  
Reduced productivity of rangeland 
Loss from timber production 
Wildland fires 
Tree disease 
Impaired productivity of forest land 
Loss from fishery production 
Damage to fish habitat 
Loss of young fish due to decreased flows 
Income loss for farmers and others directly affected 
Loss of farmers through bankruptcy 
Unemployment from drought-related production declines 
Loss to recreational and tourism industry 
Loss to manufacturers and sellers of recreational equipment 
Increased energy demand and reduced supply because of drought-
related power curtailments 
Costs to energy industry and consumers associated with substituting 
more expensive fuels (oil) for hydroelectric power 
Loss to industries directly dependent on agricultural production (e.g., 
machinery and fertilizer manufacturers, food processors, etc.) 
Decline in food production/disrupted food supply 
Increase in food prices 
Increased importation of food (higher costs) 
Disruption of water supplies 

                                                        
36Source: National Drought Mitigation Center, Drought Preparedness Planning publication, 
http://drought.unl.edu/archive/Documents/NDMC/Planning/10StepProcess.pdf  
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Revenue to water supply firms 
Revenue shortfalls 
Windfall profits 
Strain on financial institutions (foreclosures, greater credit risks, capital 
shortfalls, etc.) 
Cost of water transport or transfer 
Cost of new or supplemental water resource development  
Cost of increased groundwater depletion 
Reduction of economic development 
Decreased land prices 
Damage to animal species 
Reduction and degradation of fish and wildlife habitat 
Lack of feed and drinking water disease 
Increased vulnerability to predation (from species concentration near 
water) 
Migration and concentration (loss of wildlife in some areas and too many 
in others) 
Increased stress to endangered species 

Environmental 
impacts 

Damage to plant species 
Increased number and severity of fires 
Loss of wetlands 
Increased groundwater depletion, land subsidence 
Loss of biodiversity 
Wind and water erosion of soils 
Reservoir and lake levels 
Reduced flow from springs 
Water quality effects (e.g., salt concentration, increased water 
temperature, pH, dissolved oxygen, turbidity) 
Air quality effects (e.g., dust, pollutants) 
Visual and landscape quality (e.g., dust, vegetative cover, etc.) 

Social impacts 

Mental and physical stress (e.g., anxiety, depression, loss 
of security, domestic violence) 
Health-related low-flow problems (e.g., cross-connection contamination, 
diminished sewage flows, increased pollutant concentrations, reduced 
firefighting capability, etc.) 
Reductions in nutrition (e.g., high-cost-food limitations, stress-related 
dietary deficiencies) 
Loss of human life (e.g., from heat stress, suicides) 
Public safety from forest and range fires 
Increased respiratory ailments 
Increased disease caused by wildlife concentrations 
Increased conflicts (water user conflicts, political conflicts, management 
conflicts, other social conflicts - e.g. scientific, media based) 
Disruption of cultural belief systems (e.g., religious and 
scientific views of natural hazards) 
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Reevaluation of social values (e.g., priorities, needs, 
rights) 
Reduction or modification of recreational activities 
Public dissatisfaction with government regarding drought response 
Inequity in the distribution of drought relief 
Inequity in drought impacts based on: socioeconomic group, ethnicity, 
age, gender, seniority etc.  
Loss of cultural and aesthetic sites and values  
Recognition of institutional restraints on water use 
Reduced quality of life, changes in lifestyle in rural areas, in specific 
urban areas 
Increased poverty in general 
Increased data/information needs, coordination of dissemination 
activities 
Population migrations (e.g., rural to urban areas) 

 



72 | P a g e  
 

VI. DROUGHT RISK AND VULNERABILITY 

Montenegro is lacking drought assessment and plans to adequately manage drought risks 
on the national and local levels. Within a framework of DriDanube project, Drought Watch 
tool37 (www.droughtwatch.eu), as an open interactive web application was developed, in 
order to offer an insight into the development of drought conditions across the Danube 
region. This application gives a spatial and temporal view of the state of soil moisture and 
vegetation through various drought-related datasets: remote sensing products, modelled 
indices and static products at regional and national level. 

It combines data from the satellites, meteorological stations and drought impact reports 
into ready-to-use drought information available to public through web-browser interface. 
With this service, the operational day-to-day work of national authorities, and end users, 
such as farmers or water managers, will be improved in all phases of drought-related 
disaster management (from monitoring, forecasting and evaluation to response). 

Drought Watch is an innovative and interactive tool that enables more accurate and 
efficient drought monitoring and early warning for the entire Danube region. It offers 
diverse functionalities and displays various drought related datasets.  

Drought Watch is a very user-friendly and user-tailored tool that shows couple of new and 
innovative datasets. On the one hand, there are traditional, methodological data and on the 
other hand, there are satellite data that comes from European Copernicus Program which 
provides a possibility to observe Europe almost on a daily basis and at a very high 
resolution. Drought Watch is a tool that enables better understanding of drought 
phenomenon on a very fine, local scale. It supports examining, viewing and browsing 
through the datasets that are specifically related to drought.  

Drought indices in the tool are updated daily, weekly or every 10 days. This way, they 
enable a harmonized view of changing drought conditions in near-real-time across the 
entire region. To facilitate its use in practice, Drought Watch also includes a user manual 
with additional information on diverse functionalities of the tool, on datasets background, 
and on the system itself. National authorities and expert services can further benefit from 
the possibility to integrate other national datasets into the Drought Watch tool. 

While accessing Drought Watch web application, the tool provides a base map for users. 
Base map is used as a canvas to display and overlay drought related datasets, similar as 
using the GIS. Different manipulations with the base map are available, such as: moving up, 
down, left and right, zoom in, zoom out, search etc. The user can choose between three 
types of predefined base maps, provided by Google Maps, Stamen and Sentinel-2 cloudless 

                                                        
37 At the meeting held on 1st of July, National Working Group (NWG) for development of National Drought 
Plan for Montenegro, agreed to use Drought Watch tool as data source, for the purpose of this document. 
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mosaic imagery (EOX Company). Furthermore, four overlays are available, each 
representing nuts level regions.  

Within the Drought Watch, the extensive list of drought related datasets is available. Those 
datasets are divided into two groups: static and dynamic. Those are available either as 
datasets that come in the form of time series (several layers of the same product can be 
displayed for different dates), or as datasets for the products that do not have a temporal 
component and represent a certain static component. Each of the products available may 
be displayed at the interface and the user may get familiar with the product by reading a 
description. The fact sheet provides information about dataset interpretation, technical 
information and production technology explanation. Under the “Time series” tab SWI, SWB, 
NDVI, Vegetation Condition, Drought impact assessment, yield prediction, 60-day Average 
Temperature Percentile at 2 m above ground level (60ATP2m) and 10-day Average 
Temperature Percentile at 2 m above ground level (10ATP2m). Under the “Static products” 
tab, Rainless Period Duration and Drought risk are available. Temporal datasets with its 
historical component enables users to analyze the past drought events due to creeping 
nature of the drought event development over the longer period of time.  

Drought watch enables comparing different indicators (products) as well (ex. SWI vs. NDVI 
through time), checking the correlation between them. Also, since sometimes it is not 
enough to compare the indicators and datasets visually, there are advanced toolbars that 
enables numerical comparing (“identify” tool). Time series chart uses Drought Watch 
capability to display and analyze time series datasets in form of graphic charts that can be 
exported as well. Zonal statistics tool provides statistic information for the region selected. 
Time series render tool enables successive comparing between different time series (Table 
8. Datasets in Drought WatchTable 8).  

Table 8. Datasets in Drought Watch 

Datasets in 
Drought 

Watch 

Temporal 
scale 

Spatial 
scale 

Coverage Description of the index 

Soil Water 
Index 

1 day 1 km Europe 

The moisture contained within a soil 
profile is mainly derived from 
precipitation via the process of 
infiltration. The Soil Water Index 
(SWI) algorithm is based on a simple 
model describing this infiltration 
process. As input temporally 
irregular surface soil moisture (SSM) 
measurements are used. The SSM is 
retrieved from scatterometer 
observations, representing the 
moisture content in a thin top soil 
layer (1-5 cm). SWI daily images 
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provide daily information about the 
moisture conditions in different soil 
depths (0-40 cm).  

Soil Water 
Balance 

10 days 9 km 
Italy, 
DMCSEE 

Soil water balance is assessed with 
simulation using numerical weather 
prediction (NWP) model. Soil water 
balance is accumulated for 60 days.  

Normalized 
Difference 
Vegetation 
Index 

10 days 1 km Danube 
countries 

The most frequently used vegetation 
index for monitoring the 
photosynthetic vegetation activity is 
Normalized Difference Vegetation 
Index (NDVI). The advantage of NDVI 
is its simplicity. It combines the 
information from reflected radiation 
of two commonly available spectral 
bands (visible red and near infrared). 
The Normalized Difference 
Vegetation Index (NDVI) is a proxy to 
quantify the vegetation amount. It 
can be related to the vegetation 
photosynthetic activity. It is defined 
as NDVI=(NIR-Red)/(NIR+Red) 
where NIR corresponds to the 
reflectance in the near infrared band, 
and Red to the reflectance in the red 
band. 

Relative 
Vegetation 
Condition 

7 days 5 km 
Central, 
eastern 
Europe 

The enhanced vegetation index (EVI) 
using additional spectral information 
(blue band) could be an alternative to 
NDVI, due to its improved vegetation 
monitoring capability, its ability to 
eliminate background and 
atmosphere noises, as well as its 
lower saturation problems in case of 
dense vegetation. In the data sets 
provided in the product of Relative 
vegetation condition the two-band 
EVI is used, so called EVI2, with 
improved performance in 
comparison with NDVI while not 
using the blue band.  

Drought 
impact 
assessment 

7 days NUTS3, 
LAU1 

DriDanube 
countries 

Drought impact is a weekly 
operational product based on 
reported observations on how 
drought influences presumed crop 
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yield or forest growth at a specific 
location within DriDanube domain. 
Information is obtained via national 
reporting networks, consisting of 
farmers and other agricultural 
experts who weekly evaluate their 
observations throughout the year 
using the online questionnaire.  

Yield 
prediction 

7 days NUTS3 
Danube 
countries 

Yield prediction for most commonly 
cultivated crops on the level of 
NUTS3 regions. The aim of this 
product is to offer a method of timely 
estimation of the yield levels for key 
crops and thus improve decision 
making process in the agricultural 
sector. Yield prediction product is 
created for 5 most common crops - 
winter wheat, spring barley, corn 
maize, sugar beet, and potatoes. 
Prediction is based on relationships 
between a set of predictors (remotely 
sensed) and actual yield data 
collected from project partners.   

60-day 
Average 
Temperature 
Percentile 

10 days 9 km 
Italy, 
DMCSEE 

60 days’ average temperature (2 m 
above ground) is assessed with 
simulation using numerical weather 
prediction (NWP) model.  

10-day 
Average 
Temperature 
Percentile 

10 days 9 km 
Italy, 
DMCSEE 

10 days’ average temperature (2 m 
above ground) is assessed with 
simulation using numerical weather 
prediction (NWP) model.  

24-hour 
accumulated 
precipitation 

1 day 9 km Europe 
The product is representing the 24 
hour accumulated precipitation for 
the selected date at 00:00.  

Rainless 
Period 
Duration 

Static 
product 

1 km DriDanube 
countries 

 

Drought Risk Static 
product 0.036 

DriDanube 
countries 
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A. The Drought Risk and Vulnerability Assessment 

In order to apply proactive and risk-based approach instead of reactive and crisis-based 
approach to drought combating, risk assessment should serve to identify areas of high risk 
and actions that can be taken to reduce identified risks before a drought occurs. Common 
approach is to express disaster risk in terms of probability of occurrence (as a products of 
the hazard), and potential consequences it may and/or will leave on economy, 
environment, people (as an impact). According to the following definition, disaster risk is 
expressed as the likelihood of loss and damage from a disaster in a given period of time, 
and is widely recognized as the consequence of the interaction between a hazard and the 
characteristics that make people and places vulnerable and exposed.38 

Risk = Hazard x Impact (Risk = Hazard x Exposure x Vulnerability) 

According to Risk Assessment and Mapping Guidelines for Disaster Management, general 
recommendations are that risk assessment process should be composed of the following 
processes:  

Risk identification (finding, recognizing and describing risks); 

Risk analysis (quantitative estimation of the probability of occurrence and severity of 
potential drought impacts); 

Risk evaluation (evaluation of the significance of the drought risk).  

Vulnerability assessment should focus on identifying the social, economic, and 
environmental causes of drought impacts that will connect impact assessment and 
potential mitigation measures directing attention to underlying causes of vulnerability.  
The part of the vulnerability assessment should be dedicated to pre and post drought and 
gender assessments to identify potential threats to the vulnerable population and enable 
an analysis of impacts for different classes of population, social and age groups, etc. 

In order to prevent devastating impacts of drought, it is necessary to recognize the first 
signals and plan the right actions in advance. Therefore, DriDanube Drought Watch tool can 
support these intentions by taking the following approach:  

1. Monitor drought using meteorological and remote sensing data; 
2. Locate areas vulnerable to drought, through drought risk maps in order to receive 

knowledge about areas having high probability of droughts and drought impacts; 
3. Observe and report drought impacts; 
4. Understand drought development; 
5. Act based primarily on NDP, as well as on DriDanube Strategy. 

 

                                                        
38 https://www.preventionweb.net/risk/disaster-risk 
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A.1. Drought Watch simulation – case study of Montenegro 

Within the following graphical solutions (Figure 7 - Figure 9), three indexes available for 
simulations in Drought Watch application were tested for the area of Montenegro: Soil 
Water Index (SWI) anomalies, Surface Water Balance (SWB) and Normalized Difference 
Vegetation Index (NDVI). SWI (daily available) and SWB (decadal available) are presented 
on monthly scale (from May to October 2019), while NDVI is presented monthly as well, 
however from May to August 2019.  

Daily SWI anomalies brown color represents lower than average soil moisture content, 
while blue represents higher than average soil moisture conditions. For SWB, light and 
dark green color (1 and 2) represent 5% and 33% of wettest part of distribution, while 
yellow and red colors (-1 and -2, respectively) represent 5% and 33% part of distribution. 
Accumulation between 33% of driest and wettest cases is marked as “normal” and 
presented as 0 (grey color). For NDVI, brown shades represent lower than average 
vegetation conditions and green shades represent higher than average vegetation 
conditions. SWI data about soil moisture conditions are in correlation with surface water 
balance.   
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SOIL WATER INDEX (SWI)-May 2019 SOIL WATER INDEX (SWI)- June 2019 

 
SOIL WATER INDEX (SWI) - July 2019

 
 

SOIL WATER INDEX (SWI) - August 2019 
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SOIL WATER INDEX (SWI)-September 2019 

 

SOIL WATER INDEX (SWI)-October 2019 

Figure 7. Soil Water Index – SWI (May-October 2019) 

 

 

 

 

SOIL WATER BALANCE (SWB)-May 2019 

 

SOIL WATER BALANCE (SWB)-June 2019 
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SOIL WATER BALANCE (SWB)-July 2019 SOIL WATER BALANCE (SWB)-August 2019 

SOIL WATER BALANCE (SWB) - September 
2019 

 

SOIL WATER BALANCE (SWB) - October 
2019 

Figure 8. Soil Water Balance – SWB (May-October 2019) 

 

 

 

 



81 | P a g e  
 

NORMALIZED DIFFERENCE VEGETATION 
INDEX (NDVI) - May 2019 

 

NORMALIZED DIFFERENCE VEGETATION 
INDEX (NDVI) - June 2019 

 
NORMALIZED DIFFERENCE VEGETATION 
INDEX (NDVI) – July 2019 

 

NORMALIZED DIFFERENCE VEGETATION 
INDEX (NDVI) – July 2019 

 
Figure 9. Normalized Difference Vegetation Index (May –July 2019) 

Within the Drought Watch tool, drought risk maps were developed. One set of drought risk 
maps considers the climatological aspect of drought occurrence (these maps present the 
number of days in the longest expected rainless period during vegetation season (April to 
September) under a given return period), while the other complementary set of maps 
considers drought risk in terms of occurrence of impacts due to drought (taking into 
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account a combination of past meteorological data and historical information about 
impacts on crops, these maps indicate the areas where the risk for crop yield loss can be 
considered as high, medium or low). 

 

Figure 10. Rainless period duration for given return period in days (https://droughtwatch.eu/) 

As it can be seen from a Figure 10, south parts of Montenegro are likely to have more days 
without rain, then central and northern parts. 

Drought vulnerability map (Figure 11) of agricultural areas has been drawn up as a result 
of the project, by using following factors: slope of the terrain, duration of sunshine, 
coefficient of variation of precipitation, soil type and land use. 

The map should serve as an indicator of areas requiring a more detailed assessment of 
drought risk, which could assist decision makers in identifying appropriate mitigation 
measures before the next drought, as well as planners in order to reduce the impact of 
droughts and create conditions for sustainable agricultural development.39  

 

                                                        
39 http://www.meteo.co.me/misc.php?text=135&sektor=1 
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Figure 11. Drought vulnerability map-Montenegro (Source: National Action Plan for combating desertification) 
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VII. DROUGHT COMMUNICATION AND RESPONSE ACTIONS 

Effective and timely drought communication between relevant national expert institutions 
across different vulnerable sectors, as well as communication with affected population, 
represents one of the primary tasks in the domain of successful drought management. It is 
necessary to consider existing practices and experiences and seek to reduce economic and 
social effects of drought. In this respect, it is necessary to make a shift from the practice of 
reacting to an event to prevention practices. 

The current mode of drought communication is not sufficient, as information on drought 
monitoring is available on IHMS website, but the efficient treatment of drought needs more 
proactive approach and involvement of more institutions. In that regard, those data should 
be shared with relevant institutions and stakeholders through a different communication 
channels (periodical meetings, reports), and not only to rely on web site publishing. The 
current situation obviously leads to untimely and inadequate drought response.  

Therefore, established clear communication chain ensures strong monitoring-response 
actions for all drought development stages. Identification of institutions and stakeholders 
involved in implementation of drought policies and defining their roles, responsibilities 
and inter-institutional links, coordination of the work of all institutions from the state level 
to the local level and individuals, maintenance of a single drought database, education, 
cooperation with economic and scientific institutions in the development of technologies 
and protection equipment, is foreseen as a first step.  

Those institutions can either be affected by drought, carry out drought monitoring, 
management, analyses or educate people about this subject. The proposal of relevant 
institutions and their roles is given in Chapter: ORGANIZATION AND ASSIGNMENT OF 
RESPONSIBILITIES. 

Timely communication regarding drought with relevant stakeholders is of a crucial 
importance. This requires establishment and maintenance of effective early warning 
system and development of appropriate tools which will enable smooth communication 
flow.  

In order to set up functional and operational drought management model, hierarchy and 
modes of communication between identified institutions and stakeholders must be 
officially established. There must be agreement on different drought conditions and stages, 
indicators used to determine those conditions and stages and, consequently, related 
response actions. 

Determination of drought stage should be a topic for discussion among expert institutions, 
as well as, possible extension of drought indicators used on national level.   

In order to ensure efficient functioning, Protocol of actions before, during and after 
drought, should be determined. The Proposal of protocol is given in Danube Drought 
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Strategy and is used as a basis for development of National Protocol of actions, structured 
in 5 stages of drought (Table 9). 

Stage 0 represents stand-by mode, without drought conditions, and in the protocol covers 
the period of normal or even wet conditions. This is the time to carry out preparedness 
activities, that include ongoing monitoring using the indicators identified herewith, 
organization of thematic workshops, raising public awareness, preparation and proposal of 
long-term measures, review of the existing legislation on drought and its application in 
practice, aligning sectoral policies on drought and working further on their improvement. 

Stage 1 indicates the beginning of a drought event. The detection of first signals of drought 
and the occurrence of moderate drought conditions can be communicated as a yellow 
drought alert. In this case, situation is monitored more closely, and meetings and 
communication among identified bodies (IDAB and Reference organizations at the first 
place) are arranged, so that they can inform each other about the sectoral situations and 
potential risks. Technological recommendations are issued to stakeholders in order to 
prevent them from being affected in the event of worsened drought conditions. The 
meeting should be organized and coordinated by IHMS, and the outcome of the meeting 
should be delivered to NDA, for announcement. It will be communicated with public by 
NDA, using official ways of communication (media, web sites…). 

Stage 2 starts when the monitored situation becomes worse and indicates very dry 
conditions. An orange drought alert is declared, resulting in necessary implementation of 
quick measures in the affected sectors in order to limit the extent to which they would be 
affected in the event of worsened drought conditions. An information regarding drought 
alert, should be proposed and prepared by IDAB at meeting coordinated by IHMS, and 
delivered to NDA, for announcement.  

Stage 3 indicates a red drought alert and exceeding of the threshold for extremely dry 
conditions. At this point, drought is coped with through a crisis-oriented approach. 
Emergency activities are taking place at all levels and restrictive measures are applied in 
order to secure the basic needs of the population and of the affected environment. An 
information regarding drought alert, should be proposed and prepared by IHMS/IDAB, and 
delivered to NDA. In a case of emergency situation, NDA suggests a Defense and Security 
Council proclamation of a state of emergency due to drought. At this stage, meetings 
between NDA and IDAB should be organized more often, and the communication with 
public through different channels, should be conducted more often.   

Stage 4 represents recovery mode, situation when results of the continuous drought 
monitoring indicate a decrease in drought intensity to moderate level, mitigation measures 
are taken and other post-drought activities are initiated in order to ensure the recovery of 
the population and of the environment. Those activities are proposed by IDAB and 
approved by NDA. Drought conditions may intensify again before fully decreasing to a 
normal state, and therefore, continuous monitoring and institutional activities are required 
during stage 4, even if the extremely dry conditions are no longer present. 
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Note: Thresholds are defined and presented in Subchapter: Current Monitoring, Forecasting 
and Data Collection and are available on IHMS website. 

An information regarding drought stages marked from 1 to 4, should be proposed and 
prepared by IDAB, and delivered to NDA, for official announcement. It will be 
communicated with public, using official ways of communication (media, web sites…). 
Information flow should be more frequent in a situation of drought emergency, when it is 
advised to be carry on daily basis. 

Special banner on IHMS and MSDT website should be created for this purpose, in order to 
make relevant information on drought easily accessible to wide audience and to enable its 
timely dissemination. Creation of visible banner will enable smooth information flow and 
will facilitate communication with the media, communities, local government, NGOs, 
private sector, government agencies, etc.    

One way of very successful dissemination is production of documentary TV shows where 
national experts could in a simply way discuss about advantages and disadvantages of 
different actions. 

Social media could be also used, as nowadays a lot of young and IT educated people are 
moving to agricultural production and information regarding best options to reduce 
drought impacts, could easily be accessible through for example Twitter, Facebook or other 
social network page that could be administrated by NDA. 

Also, informative, concise and understandable materials (leaflets, brochures, pamphlets) 
regarding drought and drought impacts and recommendations should be produced and 
delivered to public.  

Educative workshops with smaller groups of interested people (farmers) organized 
occasionally in parts mostly affected by drought, could be very practical way for raising 
awareness. Special workshops could be dedicating to social impacts of drought, with 
special emphases on woman and children. The outcomes of those workshops should be 
part of Annual report on drought, prepared by IDAB and submitted to NDA. Those reports 
from the workshops, besides information on consequences that drought had on different 
social groups, how drought affect men and women differently, could also contain 
recommendations for overcoming identified difficulties that vulnerable groups faced with. 

Channels of communication, as well as warning communication technology also, should be 
designed in a way that information is equally available to both, man and women, and 
ensured that they have proper access to relevant information. 

According to the level of drought and its severity, in order to reduce drought impacts and 
negative consequences, appropriate measures should be proposed by IDAB, and 
implemented taking into account technical and financial conditions.  

The result of those measures should be, depending on current drought stage, reduction of 
drought exposure, increase of drought resilience or mitigation of drought consequences. 
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Table 9. Drought development and accompanying behavior of institutions involved in each drought stage, as 
proposed by the Protocol of actions 

 Drought development Accompanying behavior 

Drought stage 
Drought 

conditions 
Drought 

alert 

Type of 
institutional 

activities 
Type of measures 

B
ef

or
e 

0 – Stand-by mode 
Normal or wet 

conditions 
None or 

green 

Preparedness, 
capacity 
building 

Long-term 
measures 

1 – Drought watch 
Lowest drought 

threshold exceeded 
Yellow 

Increased 
attention paid 

Technological 
recommendations 

(preventive) 

D
u

ri
n

g 

2 – Drought warning 
Threshold for 

severe drought 
conditions exceeded 

Orange Increase 
activation 

Quick measure 

3 – Drought emergency 
Threshold for 

extreme drought 
conditions exceeded 

Red 
Crisis 

management 
Restrictions 

A
ft

er
 

4 – Recovery mode 
Decrease in extreme 
drought conditions 

Depends on 
drought 

condition 
(orange, 
yellow) 

Recovery and 
evaluation 

Recovery 
measures 

(mitigation) 
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VIII. DROUGHT MITIGATION AND PREPAREDNESS 

Drought mitigation and preparedness measures, should present opportunity to reduce 
negative impacts of drought on the environment, economy and society and to increase 
resistance during drought events. Measures should be developed and used in the 
preparatory phase, before drought occurrence. When it is possible, measures should be 
developed in the way that benefits for measure implementation can be seen not only as 
drought risk reduction, but also as a risk reduction of other hazards (floods, wildfires, 
extreme precipitation etc.), adaptation to climate change, and as a part of cross-sectoral 
and multi-hazard risk management planning. Measures overlap among themselves since 
drought risk reduction has its own spatial, temporal, and socio-economic context. 

Regarding Sendai Framework for Disaster Risk Reduction 2015-2030, there is a need for 
focused action within and across sectors at smaller and larger scale. Therefore, the 
activities are placed within four priority areas: 

1. Understanding disaster risk (understanding vulnerability, capacity, exposure of 
persons and assets, hazard characteristics and the environment)  

2. Strengthening disaster risk governance to manage disaster risk (clear vision, plans, 
competence, guidance and coordination within and across sectors, as well as participation 
of relevant stakeholders) 

3. Investing in disaster risk reduction for resilience (public and private investment in 
disaster risk prevention and reduction through structural and non-structural measures 
that are cost-effective and instrumental to save lives, prevent and reduce losses and ensure 
effective recovery and rehabilitation) 

4. Enhancing disaster preparedness for effective response to “Build Back Better” in 
recovery, rehabilitation and reconstruction (taking actions in anticipation of events, 
targeting disaster risk reduction in response preparedness, empowering women and 
persons with disabilities to publicly lead and promote gender equitable and universally 
accessible response, recovery, rehabilitation and reconstruction approaches). 

Different measures are related to enhancement of the drought risk reduction in 
Montenegro, environmental legislation, direct measures to prevent or minimize drought 
risk and improve sustainable agriculture and forestry, promoting integrated land use and 
spatial planning and social awareness. 

Pilot projects in the drought risk reduction (with using results of DriDanube project which 
presents a wealth of data and knowledge for the national level action) would result in 
increased knowledge on the problems in drought mitigation and preparedness. These 
measures are overlapping and are synergetic and could further result in an international 
project or programme of broader significance. 
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These specific measures can be achieved through implementation of programs and actions 
by different Ministries and scientific institutions. These kinds of measures should become 
more familiar to the broader community and decision makers and mainstreamed into 
national policies. 

Measures design and implementation, should also reflect varying needs of men and 
women, in the way to reduce any potential gender gap, induced by drought. Land rights, 
and in particular land rights for women, have been linked with greater incentives to invest 
in climate-smart agriculture and drought mitigating measures and innovations. Gender 
equality measures and enhanced status can be leveraged for improved environmental 
mitigation and adaptation outcomes.  

In addition to clear and specialized national legislation in domain of drought management, 
it is of high importance to establish systematic monitoring and unique system for early 
warning to public on the national level. Also, it is important to avoid delayed early warning 
of drought signs, since it is notified that early warning is mostly carried out as a warning 
upon extreme level of drought.  

Even though a strong effort has been invested in drought monitoring symptoms upgrade, 
the existing drought response is not based on its outcomes. The existing crisis-oriented 
drought policies support the adoption of a crisis management (reactive) approach with 
activation of institutions, mostly when drought intensity is already alarming. Consequently, 
the activities are focused on the treatment of drought symptoms (impacts) rather than on 
proactive approach which would include also preparedness and early response/actions. 

The envisaged measures can be divided into three groups. First group refers to the needs 
for institutional organization, which has already been explained in the Chapter IV. Then we 
have a group of measures related to specific activities related to appropriate activities that 
lead to reducing the impact of drought. Finally, the third group of measures is related to the 
needs of continuous education of both, younger generations and the entire population. 

 

Measure 1. Establishment of the government structure, as it is shown in Chapter IV, in 
order to ensure efficient and functional drought management.  

Responsible institution: Government of Montenegro, on proposal of Ministry of Sustainable 
Development and Tourism 

 

Measure 2. Improve existing regulations or adopt new ones, where it is necessary, in order 
to support efficient drought management. Consider the adoption of Instructions for 
activities before, during and after drought. Responsible institution: NDA, on proposal of 
IDAB. 
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Measure 3. Extension of current drought monitoring and forecasting system, harmonized 
with the Drought Center (DMCSEE) and priorities in Montenegro. Responsible institution:  
IHMS 

Drought monitoring, coordinated with the Drought Center, is an activity that should be 
continued as much as possible. The collected data will be used for planning irrigation 
measures, informing producers, and in order to reduce damage and losses. This is a long-
term project whose implementation should be realized continuously, and data will be 
collected according to the DMCSEE methodology and NAP priorities of Montenegro. 
Relevant ministries should support monitoring, which will be the basis for creating 
opportunities to predict and respond in a timely manner to the occurrence of drought in 
vulnerable areas. Monitoring and forecasting system should be continuously upgraded. 
This methodology is beneficial for risk reduction of all meteorological and hydrological 
hazards. It should be noted that a large scale solution, that is adequate for the region, may 
be lacking when it comes to Montenegro. It is necessary to upgrade the system through 
appropriate activity, by using better resolution and, if possible, creating a unique system 
connected to other components of the environment.  

 

Measure 4. Implementation of joint scientific research initiatives and research projects 

Connecting scientific research and other relevant institutions with the aim of drafting joint 
project proposals aimed at solving the problem of drought, mitigation and adaptation to 
climate change, and the development of information systems in the field of drought. 
Priority should be given to cooperation with the companies. Here we can state the need for 
one such project for the needs of A.D. Plantaze, where cooperation would be established 
with IHMS, in order to monitor groundwater levels and early warning of drought, due to 
the present problems in the abundance of wells in dry periods. 

Responsible institution: University of Montenegro-Biotechnical faculty as well as other 
scientific institutions 

 

Measure 5. Establishment of the Association or NGO for the Drought of Montenegro and 
improvement of cooperation through joint activities through the Association 

Establishment of the Association or NGO for the Drought of Montenegro, which would have 
close cooperation with state institutions and local communities in the early stages of 
planning certain activities and would be involved in the process of drafting regulations and 
decisions concerning drought together with other interested organizations. 
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Measure 6. Application of the principles of integrated water management 

The strategic goal of water management is to achieve a comprehensive and harmonized 
water regime throughout the country, by providing a sufficient amount of quality water, in 
a way that best suits a particular area and time, while achieving maximum economic and 
social effects, in a fair and sustainable manner, but with respect to international 
agreements. Taking into account the above starting points, integrated water management 
is necessary to ensure sufficient quality drinking water for public water supply of the 
population; provide the required amount of water of appropriate quality for various 
economic needs; protect people and material goods from the harmful effects of water and 
achieve and preserve good water status for the protection of aquatic and water-dependent 
ecosystems. Collective water resources management that will contribute to sustainable 
water use and potentially prevent land and water user conflicts, as well better coordination 
between national and local authorities with farmers and other stakeholders. 

Responsible institution: Ministry of Agriculture and Rural Development, IHMS 

 

Measure 7. Development of supporting systems for the management of the water 
management system and the water sector. 

In Montenegro, the establishment of the DSS (Decision Support System) has begun. DSS is 
an integrated information system that includes a database for decision-making in various 
management structures. As a comprehensive management system, the DSS also includes 
the Water Information System (WIS). In addition to the VIS, the DSS or Decision Support 
System includes many other advanced software whose calculations can be used to answer 
questions about future water use. 

Currently, in the field of water management, the basis for the development of the GIS 
database has been established, which in the next phase will be the basis for the 
development of the Water Information System. In Montenegro, the implementation of 
WEAP (Water and Evaluation System) software for modeling and forecasting the future 
state of water resources in terms of groundwater and surface water levels and quantities 
has begun. This software in combination with GIS and ModFlow software can provide very 
high quality development scenarios. Statistical analyzes define possible scenarios (e.g. 
increased groundwater exploitation, population growth, etc.) to which WEAP provides an 
answer to how the projected scenarios will affect water resources, and these data are later 
integrated into the Water Information System to facilitate their review and making 
adequate decisions based on predictive models.  

Responsible institution: Ministry of Agriculture and Rural Development/Water Directorate 
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Measure 8. Connecting Land Use Planning and Drought Management  

Link between land use planning and drought management should be carefully considered 
in the review and approval of responsible Ministry. Where opportunities exist, plans should 
be amended to incorporate drought management principles.  

The following practices may be used to encourage drought management in land use 
planning: Consider an area’s vulnerability to drought (i.e., water shortages, etc.) when 
reviewing general and community plan and zoning amendments; Analyze land use and 
population growth trends to avoid new residential development in drought prone areas 
that are high-risk for wildfires; Require developers to use available non-potable water for 
landscape irrigation; Stimulate holistic management practices on farms to enhance soil 
moisture storage capacity to sustain through periods of low rainfall. Practices could include 
rotational grazing and planting of cover crops; Continue to ensure that new developments 
that can demonstrate sufficient water supply and storage facilities; Carefully review water 
supply development plans that deviate from county water system standards. 

Responsible institution: Ministry of Sustainable Development and Tourism 

 

Measure 9. Irrigation of agricultural land 

Among the identified strategic directions of development in Montenegro, agriculture is 
given one of the key positions, considering it as a potential generator of development and 
also as a sector that is significantly endangered by the impact of drought. However, the 
transition from extensive to intensive agricultural production requires the application of 
land irrigation and, where necessary, the drainage of excess water. The precondition for the 
construction of amelioration systems, i.e. irrigation systems, is the regulation of economic 
relations in this area, having in mind the changed ownership of agricultural land. At the 
same time, it should be borne in mind that the introduction of irrigation without changing 
the structure of production, cannot give high economic effects. Restructuring should 
increase the share of vegetables, fruits, industrial plants and animal feed in production. 

Responsible institution: Ministry of Agriculture and Rural Development 

 

Measure 10: Implementation of agro-environmental measures, including establishment 
and protection of forests in order to combat drought  

This is essentially not a single measure, but a series of measures to be applied in 
agriculture and forestry. agro-environmental measures play a crucial role for meeting 
society's demand for environmental outcomes provided by agriculture. Extensive farming 
systems, a mosaic of landscapes, environmentally sound farming techniques adapted to 
region-specific needs, or extensive pasture systems, are highly valued. Agri-environmental 
payments encourage farmers to adopt agricultural activities or levels of production 
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intensity that deliver positive environmental outcomes, while not being necessarily the 
first choice from the point of view of profitability. Examples of commitments covered by 
national/regional agri-environmental schemes include: environmentally favorable 
intensification of farming; management of low-intensity pasture systems; integrated farm 
management and organic agriculture; preservation of landscape and historical features 
such as hedgerows, ditches and woods; conservation of high-value habitats and their 
associated biodiversity. 

Responsible institution:  Ministry of Agriculture and Rural Development, IHMS, 
Biotechnical faculty, as well as other relevant institutions 

Establishment and protection of forests provides a possibility of enhancing the balance of 
production of commodities (food, feed, fuel, fibre, etc.) with non-commodity outputs, such 
as environmental protection and cultural and landscape amenities. 

These activities would encourage farmers and farmers’ groups to protect and enhance the 
environment on their farmland, by paying them for the provision of environmental services 
and establishment and protection of forests: 

• Design of micro-accumulations in order to cope with fires and water scarcity  
• Production and use of biochar in sustainable land management and study of its 
effect on soil and improvement water holding capacity i.e. to increase resilience to drought 
through improvement of soil characteristics 
• Support to the improvement of the livestock fund (small ruminants - sheep and 
goats) which by grazing prevent the fires in dry periods 
• Improvement of agro-forestry sector through raising new orchards of hazel, 
pomegranate or other perennial species in order to improve water holding capacity in the 
areas subjected to fires 
• Support to investments in water supply (wells, reservoirs) like water harvesting 
techniques, that is especially important during dry summer, 
• Sustainable use of mountain pasture 
• Support to manure management in order to improve available water holding 
capacity especially in sandy and clayey soils i.e. to increase resilience to drought through 
improvement of soil characteristics 
• Afforestation, arrangement and protection of forests and seedling production 
•  Determination of Fire Weather index FWI 
 

Measure 11. Introduction of the component of the Drought mitigation and preparedness 
and its functions in formal education and all aspects of environmental protection 

Initiative for the introduction of new modules and teaching units in formal education, 
which will deal with the basic features, processes and drought protection, bearing in mind 
the fact that not enough is studied and that the problem is almost invisible in lower levels 
of education. The activity should be initiated by the Ministry of Education with primary and 
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secondary schools. In this way, a great contribution will be made to raising awareness of 
the importance of drought through all levels of education. 

Responsible institution:  Ministry of Education 

 

Measure 12. Introduction of an interdisciplinary study program, within specialist studies, 
which would relate to the study of droughts and their impact 

The importance of preserving the environment is included in all levels of education, and 
drought as a factor that significantly affects the environment is not adequately studied. 
Therefore, it should be possible for students to expand their knowledge in the field of study 
and Drought mitigation and preparedness as well as the impact on various sectors: 
agriculture, forestry, water management, health and tourism. 

Responsible institution:  Ministry of Education 

 

Measure 13. Organizing workshops, courses, seminars, forums on droughts (on the impact 
and adaptation measures) and marking international dates in the field of environmental 
protection.  

Promoting the importance of drought and informing about the current situation through 
public media, organizing workshops, courses, seminars, forums, meetings with local 
communities, companies, scientific research institutions, the non-governmental sector, etc. 
Manifestations should be realized in cooperation with relevant institutions and civil society 
organizations in the field of ecology, and at the initiative of competent institutions relevant 
to this field. Raising the awareness about effective mitigation measures, as well as the 
overall preparedness for drought occurrence, is necessary and very useful for public 
education. Well organized and continuous campaign about water use in households and 
water scarcity as world-wide problem will apostrophe the importance of each and 
individual activity anyone should take in order to reduce global problem and drought risk. 

Responsible institution Ministry of Sustainable Development and Tourism, IHMS, 
Biotechnical faculty 
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IX. RECOMMENDATIONS AND IMPLEMENTATION ACTIONS 

Throughout document, various recommendations and implementation actions have been 
listed, in order to continuously mitigate and prepare for drought. The following sections 
summarize these suggestions. 

A. Priority Implementation Actions 

 Relevant institutions responsible for drought related issues, National Drought 
Authority, and Inter-Sectoral Drought Advisory Board should be established and 
their role together with the Department for Applied Meteorology in IHMS in drought 
management must be clear. 

 Equal representation of woman and man in above-mentioned bodies should be 
ensured. 

 Revision of National Action Plan for combating desertification, for the purpose of its 
alignment with recent processes (Strategic Framework for the implementation of 
the UNCCD with a time frame up to 2030, Drought Initiative, Land Degradation 
Neutrality Target Setting Process) 

 Raising awareness of the impact of drought on various social groups (with a special 
focus on woman and children), should be conducted.   

 To continue empowering women to get educated and be employed in administrative 
positions in charge of drought combat.  

 

A.1. Drought monitoring and early warning systems 

 Established clear communication chain ensures strong monitoring-response actions 
for all drought development stages. 

 Ensured regular communication between other institutions and organizations with 
IHMS about their drought related activities and data in a form of short report with 
summary information on monitored data, impacts or drought-related activities.  

 Ensured engagement of reporters, by providing symbolic funding for those people 
who collect field data 

 Ensured involvement of civil society organizations (CSOs), as intermediaries 
between state institutions and citizens, as they play a very important role in the 
process of information sharing and also citizens’ involvement in the decision making 
process. 

 Establishment of IDAB should rely on already formed National Working Group 
(NWG) for development of National Drought Plan for Montenegro. 

 Need for legislation amendments or creation of new legal acts, should be agreed 
among IDAB and presented to National Drought Authority. 
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 Established responsibility of IDAB to prepare an announcement for the National 
Drought Authority in a situation when the defined drought alert thresholds are 
passed, and to propose it to announce a drought warning. 

 Annual report regarding data on drought (monitored data, related registered 
consequences) should be compliant and accepted by IDAB before it is submitted to 
National Drought Authority. NDA will be responsible to submit Annual report to 
Government of Montenegro, for adoption. 

 IDAB meetings, chaired by IHMS, should be organized at least once a year and more 
frequently during periods of drought. 
 

 Extension of drought monitoring and forecasting system harmonized with the 
Drought Center (DMCSEE) and priorities in Montenegro. 

 Improvement of the network of hydrological and meteorological stations, as well as 
network for ground water monitoring, in order to obtain timely data which will 
enable more effective protection against drought 

 Enable networking through drought committees to build strong collaboration across 
Reference organizations for drought and communities. 

 Implementation of joint scientific research initiatives and research projects. 

 

A.2. Drought vulnerability and risk 

 Using an advanced system of drought monitoring and early warning systems expand 
list of drought impacts on vulnerable economic sectors, pressures on communities, 
conditions or situations that increase the resistance or susceptibility to drought and 
extent of potential damage or loss in the event of a drought 

 Promotion of the use of Drought Watch Tool via active capacity building and 
awareness-raising initiatives/campaigns 

 Connect Land Use Planning and Drought Management 
 Coordinate communication between government and the private sector on drought 

impact assessments 
 Improve legislation on droughts and the environment with relevant EU and UN 

legislation in order to support efficient drought management. Consider the adoption 
of Instructions for activities before, during and after drought. 

 

A.3. Measures to limit impacts of drought and respond better to drought 

 Application of the principles of integrated water management  
 Development of supporting systems for the management of the water management 

system and the water sector 
 Irrigation of agricultural land 
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 Implementation of agro-environmental measures, including establishment and 
protection of forests in order to combat drought 

 Introduction of the component of the Drought mitigation and preparedness and its 
functions in formal education and all aspects of environmental protection 

 Introduction of an interdisciplinary study program, within specialist studies, which 
would relate to the study of droughts and their impact 

 Organization of workshops, courses, seminars, forums on droughts (on the impact 
and adaptation measures) and marking international dates in the field of 
environmental protection 
 

 Integration of gender concerns into all drought preparedness and response actions  
 Undertake pre and post drought and gender vulnerability assessments to identify 

potential threats to the vulnerable population and enable an analysis of impacts for 
different classes of population, social and age groups, etc.  
 

 

B. Future Montenegro Drought Plan Updates and Revisions 

Whereas environmental and technological circumstances are subject to change, once 
adopted National Drought Plan should be periodically reviewed and updated to keep up 
with environmental trends and integrate new and more efficient solutions in a field of 
drought management. Preparation for revision should be seen as a permanent activity of 
the Inter-Sectoral Drought Advisory Board, and should be approved by National Drought 
Authority. Taking into account type of proposed measures, optimal timeframe for revision 
would be a 5 years’ cycle. In addition, annual reports prepared by Inter-Sectoral Drought 
Advisory Board and approved by National Drought Authority, can give a recommendation 
for revision of the plan, even before the expiration of 5-year cycle, depending on the 
development of the situation and needs. 
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• Biljana Kilibarda, Institute of Hydrometeorology and Seismology 
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• Hajdana Gajevic, NGO “Protection of Environment and Soil (ProES)” 

 


