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Editorial  

 
Climate change is rapidly manifesting itself in the form of repeated instances of droughts, fires, floods, 

resource scarcity and species loss, to name just a few impacts seen in the last few years. In this context “Green 

Files” makes yet another humble attempt to enlighten its readers on climate change and sustainable 

practices. 

This edition of the quarterly newsletter-cum-journal of iCED attempts to highlight a myriad cornucopia of 

issues pertaining to climate transitions, sustainable development, auditing of the environment as well as 

budgetary finance pronouncements in 2022 pertaining to environmental areas. We also showcase in this 

issue diverse topics ranging from permafrost melting, the waning of living organisms such as Lichens, the 

key areas of an audit of SDG’s and the need for sustainable agriculture. 

Our contributors include domain experts and researchers as well as IA&AD officers. They include: 

- The article “Climate Change and Lichens: Are Lichens losing the race against climate change” by Ms. 

Divya Singh, Research Associate at iCED which discloses the important role played by this composite 

organism in indicating climate change. 

- The article on “Evaluation of efforts towards Sustainable Development Goals” by Ms. Stefi Sofi, Director, 

Office of the Director General of Audit (Environment & Scientific Departments) which gives valuable 

inputs on planning, review of SDG indicators and countering the challenges related to SDG data in 

audit.  

We continue some of our earlier features such as a State-Centric look. In this issue we focus on the State of 

Himachal Pradesh and an examination of priority sectors related to the environment.  

Green Files also features glimpses of recent environmental news, key events, emerging trends, which can act 

as a corpus of information for environment audits in particular. The newsletter further covers a gist of the 

trainings/workshops/other activities at iCED during January-March 2022. 
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We have included a new section called “From the Archives” which hosts articles featured in previous Green 

Files editions. For this edition we have featured the article “Meeting India’s Bonn Pledge” by Ms. Nameeta 

Prasad, Principal Director, Autonomous Bodies. This will be of interest in seeing the trajectory of national 

climate action agendas. 

Looking at Green Initiatives, we feature an article on the efforts by tribal communities to protect the Olive 

Ridley Sea Turtles. 

Audit Reports of the European Court of Auditors on the European Union’s efforts to protect biodiversity and 

address climate change in European Union forests and of The Comptroller and Auditor General of India- 

Ground Water Management and Regulation are also included in the newsletter. A list of References is 

included in this newsletter to provide further reading material on featured themes. 

 

We at iCED, look forward to your suggestions to make Green Files more informative and user friendly. Your 

contributions within the broad scope of the newsletter will be highly appreciated, including any  feedback 

you may like to share on the featured articles. 

 

 Sayantani Jafa 
 

ADAI and Director General  
iCED, Jaipur 
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by Pavan Kumar Meena, AAO 

 
1. India, Maldives to strengthen professional capabilities and increase cooperation in audit fields  

Auditor General of Maldives Mr. Hussain Niyazy visited India, from 28th February to 10th March 2022. 

The Comptroller and Auditor General of India (CAG) Mr. Girish Chandra Murmu and Auditor General of 

Maldives Mr. Hussain Niyazy discussed on taking concrete steps for further cooperation between the two 

Supreme Audit Institutions by operationalising the MoU to strengthen the professional capacities and 

improve audit methodology.  

Mr. Murmu reiterated his commitment to sharing knowledge and capacity development under the aegis of 

the MoU by offering to host members from SAI Maldives for customised training programmes at the 

National Academy of Audit and Accounts (NAAA), Shimla; International Centre for Information Systems 

and Audit (iCISA), Noida, and International Centre for Environment Audit and Sustainable Development 

(iCED), Jaipur. Auditor General Niyazy recalled the signing of the MoU in October 2021 to further 

strengthen the cooperation between SAIs in the areas of public audit to enhance the ability to achieve the 

objective of holding respective governments to account for the stewardship of public resources. During the 

meeting, CAG of India emphasised the role of technology in today’s rapidly changing world which 

constantly creates fresh avenues for audit and makes audits more efficient. He expressed confidence that 

the exchange of knowledge and capacity development initiatives would equip both the SAIs to use 

emerging technologies for auditing. 

Mr. Girish Chandra Murmu, Comptroller 

and Auditor General of India and Mr. 

Hussain Niyazy, Auditor General of 

Maldives during the visit. 



 

2 
 

GREEN FILES     JANUARY – MARCH 2022 EDITION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Training Programmes at iCED, Jaipur 

During the first Quarter of the year 2022, two National Training Programmes and one International 

Workshop were organized by the iCED. 

The National Training Programme on “Environment Audit” was organized from 17th to 21st January, 

2022 which was attended by 22 officers of 8 field offices.  

 

The National Training Programme on “Audit of Forestry and Biodiversity Issues with focus on the use 

of recent techniques” was organized from 07th to 11th February, 2022 Total number of 24 officers from 

08 field offices participated in this training programme. 

 

International Workshop on “Combating Desertification, Food Security and Sustainable Agriculture” was 

organized in online mode, in two batches, i.e.  14th February to 16th February, 2022 and 16th February to 

18th February, 2022 respectively.  Ms Sayantani Jafa, ADAI and DG (iCED) inaugurated the workshop 

and graced the valedictory session. She congratulated the participants and thanked all the resource persons 

for sharing their experiences with the participants. A total of 62 participants from 23 SAIs attended the 

International Workshop. 

 

Participants of International Workshop on “Combating desertification, Food Security and 

Sustainable Agriculture” 

3. New Blog Series by INTOSAI WGEA 

The WGEA Secretariat has published a new blog series which aims to explore different and relevant 

environmental topics and audit questions.  

The first blog post “The Environmental Costs of Armed Conflicts” gives an overview of the environmental 

costs of armed conflicts. This blog aims to demonstrate the various direct and indirect costs that armed 

conflicts have on the environment. These costs should not be overlooked – especially in the field of 

environmental auditing. The blog can be accessed at https://wgea.org/blogs/the-environmental-costs-of-

armed-conflicts/ . Interested persons may also contribute their blog posts by contacting via email 

(intosaiwgea@vtv.fi) or through LinkedIn. 

New Blog Series of INTOSAI WGEA 

https://wgea.org/blogs/the-environmental-costs-of-armed-conflicts/
https://wgea.org/blogs/the-environmental-costs-of-armed-conflicts/
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4. INTOSAI WGEA issues COP26 Bulletin  

In the context of COP26, the INTOSAI WGEA has prepared a bulletin in collaboration with the U.S. 

Government Accountability Office. The bulletin summarizes the work of the WGEA and SAIs on climate. 

The bulletin aims to help SAIs to discuss the growing importance of risks related to the climate and 

provide support for their external communication to leverage the work of SAIs and WGEA with external 

stakeholders. The INTOSAI WGEA COP26 Bulletin has been translated into Arabic, French, and Spanish.  

The COP26 Bulletin is now available in Arabic, French and Spanish 

The bulletin informs that the WGEA work on climate topics like the WGEA paper on 

resilience and adaptive capacity (2019) and WGEA research (2016) on climate change 

in marine environments and ocean acidification (SDG 14 on life below water). SAIs 

have also conducted mitigation related global audits like the European Court of 

Auditors in 2021 and SAI Canada in 2017 and 2019. Adaptation and finance related 

global audits include audits conducted by SAI USA and SAI Finland in 2019 and 2021 

respectively. 

In recent years, SAIs have produced reports sharing their climate-related audit 

experiences globally and regionally and engaged in bilateral audits on cross-border 

issues. Examples of such audits include a cooperative audit by ten Pacific area SAIs 

(2015) stating that the Pacific Island states are not well placed to respond effectively 

to the threats and challenges arising from climate change. 

In 2019, SAI Egypt conducted an audit on desertification. Further, the bulletin informs 

that, SAI Indonesia is developing a training package on auditing climate action and 

finance in the context of the SDGs. SAI India hosts an International Training Centre 

(iCED) and provides training on various environmental topics, including the climate. 
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EVALUATION OF EFFORTS TOWARDS SUSTAINABLE DEVELOPMENT GOALS 

by Ms. Stefi Sofi, Director, O/o DG (Audit)ESD 

 

Sustainable Development Goals aim to achieve social and economic progress in ways that do not 

exhaust the resources of Mother Earth. In comparison to many other countries worldwide, India 

has an advantage of demographic dividend in that a significant proportion of the population is 

young and (may be removed) economically viable. This situation is likely to persist for another 

few decades. The flipside of this is that there could be increased exploitation of non-renewable 

resources beyond a sustainable level. Hence, a foundation is to be laid for sustainable development 

to ensure that the burden of intergenerational equity is adequately spread out from the present 

generation itself. This places the evaluation of SDG efforts as a priority assignment for SAI India 

in the coming years. In addition, the eminent role of SAIs and INTOSAI in SDG evaluation has 

been recognised by the United Nations in its General Assembly Resolution of December 2011. 

The 2030 Agenda for Sustainable Development noted that “Our Governments have the primary 

responsibility for follow up and review, at the national, regional and global levels in relation to 

the progress made in implementing the goals and targets over the coming fifteen years.”   

SDG evaluation is an evolving domain that has no template so far. SAIs can adopt different 

approaches and methodologies for SDG evaluation based on the scope and purpose of the review. 

SDG evaluation has to be a reflective exercise and integrated into policymaking. This call for 

innovation and active engagement of the SAI to streamline the audit efforts accordingly. The 

following factors make SDG progress assessment a review exercise that demands a new audit 

approach. 

a) The interconnectedness of SDGs in the social, political, economic and environmental 

dimensions; 

b) Lack of well-defined criteria (as SDGs are outcomes in nature); 

c) Presence of an elaborate indicator framework that varies at different tiers of governance. 

d)        The presence of a huge number of stakeholders with varying roles and responsibilities; and 

e) Externalities that influence the SDG efforts positively /negatively. 

Defining the boundaries of SDG evaluation  

While planning for the assessment of SDG efforts, the auditor needs to identify and prioritize the 

stakeholders based on their roles and responsibilities. As all SDGs are interconnected in nature, 

the broad spectrum of stakeholders within and outside the Government can influence SDG 

implementation. The Auditor may resort to stakeholder analysis wherein the key actors and 

organisations (Stakeholder mapping) that influence the SDG implementation are identified, 

defining the boundaries of the audit in a more efficient and objective manner. To carry out such 

an exhaustive analysis of the stakeholders, the auditor requires thorough knowledge of the subject 

matter. The auditor would possess experience in reviewing a particular sector of Government 

activities while SDGs have a broader framework and both cut across various sectors of the 

Government. The auditor may have to interact with the stakeholders and consult experts to enrich 

his/her knowledge. 

Review of SDG Indicators 

SDGs are outcomes hence the foremost challenge in SDG Implementation is the development of 

measurable output metrics linked/attributable to these outcomes. The Global Indicator framework 

has a set of 232 indicators that serve as benchmarks for individual SDG targets. The member 

countries are to prepare SDG Indicator Framework at different levels of the implementation, 

considering the local context and constraints at each level. Review of benchmarks was not a 

significant area of concern in traditional Performance Assessments as the output measuring 

parameters are generally incorporated in scheme guidelines/ programme objectives in a more 

defined manner. 
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Given the significance of SDG indicators, the auditor may review the indicators for key qualities 

such as comprehensiveness, reliability, accessibility of the data of the indicators etc. The auditor 

may evaluate the output indicators and not process indicators/intermediary indicators. The 

indicators should be attributable to the SDG targets. Also, the indicators should be coherent at 

the horizontal as well as vertical levels of SDG implementation. 

Countering the challenges of SDG related Data 

SDG evaluation requires the analysis of complex, voluminous data at various levels. Reliability 

and accessibility of data related to SDG indicators are issues of widespread concern. Various 

international organisations have already highlighted the issue of data reliability and constraints 

in data collection to measure the SDG indicators. India with its vast geographical spread and 

socio-economic, and environmental inequalities may require spatial as well as temporal progress 

monitoring of SDG efforts. Conventional data sources may not be sufficient, and analysis may 

turn out to be a cumbersome task. The Auditor may have to collect secondary data or proxy data 

using different tools such as Remote Sensing and Geospatial Information Systems.  Remote 

Sensing Data and Geospatial Information Systems are useful in tracking and evaluating the 

progress toward the achievement of SDG indicators. The Auditor would have to integrate data 

from different stakeholders at various levels for collating and comparing the audit findings. 

Extracting relevant information from available data can be a serious challenge. RSD/GIS aid us 

in layering the data deriving patterns or trends of information. Further, spatiotemporal analysis 

of data helps the auditor to comment on the regional disparities in SDG implementation and 

provide feedback to the Government that can help them to streamline the overall SDG strategy 

accordingly.  

Deviating from pure Result Oriented Approach 

Owing to the socio-economic constraints of the country, the Government would have to put in 

consistent efforts to achieve the SDGs. An audit exercise which revolves around the outcomes 

and failures may not be the right audit approach for SDG evaluation.   

Here, the Auditor may assess the systemic gaps and may evaluate the process that the 

Government has adopted for SDG implementation. This helps the auditor to assess and 

comment if the Government is in the right direction. 

Accepting a Phased approach 

SDGs are long-term in nature. Also, the role and significance of the stakeholders can alter over 

time. This mandates a periodical follow-up audit that includes revision of the stakeholder 

exercise also. SDG Implementation is not a one-off task for the SAIs. In the case of evaluation 

of SDG efforts, follow-up is neither a matter of discretion nor should be consequent of certain 

events. It is to be a mandatory part of the audit exercise. Phased audit approach with a focus 

on stage wise output indicators would be essential in SDG evaluation to track and comment on 

the progress. 
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by Ms. Nameeta Prasad, Principal Director, Autonomous  Bodies  

 

Introduction:  

Restoration of forests was initially defined by a group of 30 scientists in the year 2000 as “a 

planned process that aims to regain ecological integrity and enhance human well-being in 

deforested or degraded landscapes” (WWF & IUCN 2000, Mansourian et al, 2005). Many studies 

have demonstrated that ecological restoration provides critical Ecosystem Services (ESS). 

Among many ESS provided, ecological restoration improves soil conditions by retaining and 

delivering nutrients to plants, affecting nutrient and biogeochemical cycles (Amazonas et al., 

2011, Greipsson 2011). Assimilation of biomass potentially increases carbon sequestration 

(Shimamoto et al., 2011; Chazdon 2016), affecting the global carbon cycle. It also provides other 

ESS like clean air and water, food security and climate change resilience (World Resources 

Institute). 

Bonn Pledge:  

The Bonn Challenge is a global effort to bring 150 million hectares of degraded/deforested land 

into restoration by 2020. The target was later extended to cover 350 million hectares by 2030 at 

the 2014 UN Climate Summit.  The Bonn Challenge is an implementation vehicle for national 

priorities such as boosting landscape productivity, improving water and food security, conserving 

biodiversity and combating desertification, while facilitating the implementation of existing 

international commitments including the Aichi Biodiversity Targets, climate change 

commitments under the UNFCCC and the Paris Agreement related to emissions reduction as well 

as the Rio+20 land degradation target. It will create approximately US$ 84 billion per year in net 

benefits that could bring direct additional income opportunities for rural communities.  

The Government of India made a Bonn Challenge pledge to bring under restoration 13 million 

hectares of degraded land by 2020 and an additional 8 million hectares by 2030. India has already 

brought an area of 9.8 million hectares under restoration since 2011. Of this, 94.4 per cent is 

contributed by government agencies, while the surveyed NGOs and private companies 

contributed 3.6 and 2 per cent respectively. 

Objectives: 

Forest Biodiversity Rejuvenation: Restoration of forests 

directly impacts biodiversity and can lead to an increase in 

biodiversity from 22 to 196 per cent, when compared with 

biodiversity in a degraded area (Ren Y et al. 2007). 

Challenges: Restoring a landscape purposefully to meet a 

range of functions requires negotiating trade-offs between 

short and long-term horizons; between different spatial 

scales, notably sites and landscapes; decisions on which 

species will take priority; trade-offs among economic 

priorities, social welfare, and conservation (Brown 2004). 

Bonn pledge by India 

 

Forest Cover in India 

 Forest Restoration in India:  

Forest and tree cover in India is 24.39 per cent of the geographical area or 80.20 million 

hectares (India State of Forest Report (ISFR) 2017). India’s restoration activities comprise of 

plantation activities, forest restoration in watersheds/ wastelands, afforestation activities, joint 

forest management, and sustainable management of degraded forest areas with focus on 

improvement in livelihoods (Mudappa, D. and Raman, T. R. S. 2010). 

Recent estimates show that about 40 per cent of the wasteland /degraded areas in the country 

are available for reforestation (Garg et al., 2011).  

Land available for restoration 

 

FROM THE ARCHIVES- MEETING INDIA’S BONN PLEDGE 
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Way Forward: Spatial location (hilly, desert, wastelands) needs to be negotiated with species 

richness as success of biodiversity projects will be contingent on this. One meta-analysis suggested 

restoration success is greater and more certain when contiguous forest cover exceeds 50 per cent 

(Crouzeilles & Curran 2016). 

Forest Biodiversity protection: Biomass production: One of the provisioning ESS that 

restoration of forests provides is the increased production of biomass for industrial uses, homes 

and for bioenergy. Wood for bioenergy which is a form of renewable energy and commercial uses 

can be met by biomass, especially through plantation activities. India produces about 450-500 MT 

(million tons) of biomass per year of which 120-150 MT is used for energy production. India is 

currently the world’s 2nd largest importer of tropical logs. 

Recent estimates show that about 40 per cent of the wasteland / degraded areas in the country are 

available for reforestation (Garg et al., 2011). Indian surplus land could generate 62–310 MT of 

wood annually, after fulfilment of the total conventional demand of biomass for industrial wood, 

sawn wood and domestic fuelwood. According to these metrics, with a target of meeting 8 million 

metric tons of forest restoration additionally, India can sequester almost 53 MT of carbon, on an 

average, by 2030.  

Challenges: When there is an emphasis on greater biomass production, there could be more 

competition between different service outputs, leading to the possibility that biomass grown for 

energy will have to compete with other productive (‘provisioning’) uses of wood for pulp or timber. 

Gasparatos et al. (2011) reviewed the impact of first-generation biofuel production systems on 

biodiversity, and they found that while some provisioning (fuel) and regulating services (climate 

regulation) may be improved, this often comes at the expense of biodiversity, and other 

provisioning (food, water) and regulating (air quality, erosion control) ESS. 

The production of woody biomass usually entails a trade-off between volume and quality which is 

dependent on the demand for different products and the cost of silvicultural interventions to 

increase either volume or quality. Where more biomass is removed, soil nutrient status may 

progressively deplete, affecting the long term output of the land. Forests are linked with high water 

quality and can also ensure natural flood management. Such functions are compromised under 

more intensive management/ extraction methods.   

Way Forward: Trade-offs between timber harvest revenue and multiple species' habitat can be 

reduced by compromise solutions defined in terms of minimax regret – i.e., minimizing the 

maximum percentage of deterioration among conservation objectives (Mazziotta et al., 2017). 

e.g., crop/timber production, biodiversity conservation, carbon sequestration, water yield and 

water quality (Kennedy et al., 2016a). Application of multi-objective optimization methods to 

lessen ESS trade-offs (Pohjanmies et al., 2017; Law et al., 2017) can bring together many 

different stakeholders and align their objectives, e.g., crop/timber production, biodiversity 

conservation, carbon sequestration, water yield, water quality (Kennedy et al., 2016a). 

Climate Change Mitigation: The impacts of reforestation range from enhancing their role as 

carbon pools, increasing as a source of CO2 when they are disturbed by natural/human action 

and serving as CO2 sinks when they grow biomass or extend their area.  

Carbon Sinks: Carbon sinks remove CO2 from the atmosphere through absorption. Increasing 

forest area and density results in an increase in absorption of CO2 from the atmosphere that 

absorbs approximately 2.3 GTC (Giga Ton Carbon) annually. Planted forests today cover 

around 264 million hectares and absorb an estimated 1.5 GTC from the atmosphere each year. 

This represents nearly 30 per cent of all fossil fuel emissions. Restoring 350 million hectares 

of degraded land in line with the Bonn Challenge could sequester up to 1.7 GTC equivalent 

annually (IUCN).  

Carbon sequestration: Land Use change from primary to secondary forests decreases both 

vegetation and soil carbon stocks (Ngo et al., 2013; Ogle et al., 2005).  

In India, the carbon sequestered in forests has been estimated to be 7083 MT (ISFR, 2017). 

India has nearly 53 MHA of degraded lands which combined with wastelands within forest 

areas could be potential sites for additional carbon abatement through forestry options. 

According to a study by the Institute of Economic Growth, at least 39 MHA of the degraded 

lands mentioned above are feasible for carbon sequestration. A mix of forestry options can 

enhance the sequestration potential by 78 MT of additional carbon per year by the year 2020. 

Due to additional supply of woody biomass, the current rate of deforestation would also come 

down, thereby conserving another 69 MT of carbon per year. In this process, anywhere 

between 78 to 147 MT of carbon would be sequestered additionally as against 150-200 MT of 

carbon emission from the fossil energy sectors. 
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Reducing CO2 emissions: According to a study (Griscom et al.), 42 per cent of the total 

emissions reductions that could be achieved from reforestation depend on decreasing pasture land 

and restoring all deforested lands in forested ecoregions. This situation may be difficult to achieve 

due to growing land use for food. Through significant emissions reductions and carbon removals, 

the land sector can contribute about 25 per cent of the progress needed to meet the 1.5°C goals 

formulated under the Paris Agreement.  

Challenges to Mitigation: 

• The potential of forest-based bioenergy sources to reduce greenhouse gas (GHG) 

emissions when replacing fossil-based energy sources must be balanced with forest carbon 

implications related to biomass harvest. (McKechnie et al., 2011).  

• There is increasing realization that carbon projects should not affect the protection of 

biodiversity (Canadell & Raupach 2003). Biodiversity concerns can enhance the climate change 

mitigation initiatives which are based on carbon sequestration.  

• An increase in forest area does not necessarily imply an increased availability of 

ecosystem services when landscapes are restored with monoculture plantations of exotic/alien 

tree species. Plantations of native biodiversity and the amount of carbon which is stored in the 

pulp of trees should inform decisions before implementing reforestation projects (Hall et al. 

2012). 

Meeting the challenges: 

• There is currently no agreement on the elements of a landscape that is resilient to climate 

change effects. Vulnerable areas where restoration or protection is difficult can be identified in 

landscape ecology (e.g., Buma and Wessman 2013, Duveneck and Scheller 2015) and restoration 

is avoided there.  

 

Landscape modelling can offer a way for scientists and land managers to work together to 

identify and test different management options using computer simulation. This lessens the 

need for resource-intensive landscape-manipulation experiments (Buma and Wessman 2013, 

Duveneck and Scheller 2015).   

Role of Audit: 

The impact of restoration of forests on ESS, specifically biodiversity protection, biomass 

production and mitigation of emissions can be studied by audit in the light of Bonn Pledge 

made by India.  India has a huge potential for conversion of large areas, mainly wastelands to 

forests. This will not only enhance biodiversity protection but also reduce emissions by 40 per 

cent and result in increased carbon sequestration. This is especially important in light of the 

pledge taken by India under the Bonn challenge and could be an important issue to study in 

audit.   
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ENVIRONMENTAL NEWS  

by Saurabh Sharma, AAO 
 

Report on ‘Banking on Electric Vehicles (EVs) 

in India’ 

NITI Aayog, Rocky Mountain Institute (RMI), 

and RMI India released a report, titled ‘Banking 

on Electric Vehicles in India’ on 21st January 

2022. The report outlines the importance of 

priority-sector recognition for retail lending in the 

electric mobility ecosystem. The report provides 

considerations and recommendations to inform the 

inclusion of EVs in the Reserve Bank of India’s 

(RBI’s) priority-sector lending (PSL) guidelines. 
Banking on Electric Vehicles in India 

The Guidelines provide framework to strengthen circular economy of plastic packaging waste, 

promote development of new alternatives to plastics and provide further next steps for moving 

towards sustainable plastic packaging by businesses. The reuse of rigid plastic packaging material 

has been mandated in the guidelines to reduce the use of fresh plastic material for packaging. 

The EPR will be implemented through a customized online platform that will act as digital 

backbone of the system. The online platform will allow tracking and monitoring of EPR 

obligations and reduce the compliance burden for companies through online registration and filing 

of annual returns. To ensure monitoring of fulfilment of EPR obligations, the guidelines have 

prescribed a system of verification and audit of enterprises. The Guidelines prescribe a framework 

for the levy of environmental compensation based upon polluter pays principle, with respect to 

non-fulfilment of extended producer responsibility targets by producers, importers & brand 

owners, for protection and improvement in the quality of the environment and preventing, 

controlling and abating environmental pollution. The funds collected shall be utilized for 

collection, recycling and end of life disposal of uncollected plastic waste in an environmentally 

sound manner. 

Forest Survey 2021 report; increase of 2,261 sq km in the total forest and tree cover of the 

country in last two years: 

The ‘India State of Forest Report 2021’ (ISFR-2021) was released on 13.01.2022. This report was 

prepared by the Forest Survey of India (FSI) which has been mandated to assess the forest and tree 

resources of the country. As per the report, total forest and tree cover of the country is 80.9 million 

hectare which is 24.62 percent of the geographical area of the country. As compared to the 

assessment of 2019, there is an increase of 2,261 sq km in the total forest of the country. 

he ISFR-2021 provides information on forest cover, tree cover, mangrove cover, growing stock, 

carbon stock in India’s forests, forest fire monitoring, forest cover in tiger reserve areas, and above 

ground estimates of biomass using SAR data & climate change hotspots in Indian forests. 

The report highlights that the RBI may consider various EV segments and use cases based on 

five parameters: socio-economic potential, livelihood generation potential, scalability, 

techno-economic viability, and stakeholder acceptability.  

The report indicates that electric two-wheelers, three-wheelers, and commercial four-

wheelers are early segments to prioritise under PSL. The report also recommends a clear sub-

target and penalty mechanism for priority sector lending to renewable energy and EVs. 

Furthermore, it suggests recognition EVs as an infrastructure sub-sector by the Ministry of 

Finance and the incorporation of EVs as a separate reporting category under the RBI. 

Government notifies Guidelines on Extended Producers Responsibility on plastic 

packaging under Plastic Waste Management Rules, 2016:  

Ministry of Environment, Forest and Climate Change notified the Guidelines on Extended 

Producers Responsibility (EPR) on plastic packaging under Plastic Waste Management 

Rules, 2016 on 16/02/2022. 
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In the present ISFR 2021, FSI has included a new 

chapter related to the assessment of forest cover in the 

Tiger Reserves, Corridors and Lion conservation area of 

India. 

Major Findings of IFSR-2021: 

• An increase in forest cover has been observed in 

the open forests followed by very dense forests. The top 

three states showing the increase in forest cover are 

Andhra Pradesh (647 sq km) followed by Telangana 

(632 sq km) and Odisha (537 sq km). 

 
Major Findings of IFSR-2021:  

• Increase in forest cover has been observed in open forest followed by very dense 

forests. Top three States showing increase in forest cover are Andhra Pradesh (647 sq 

km) followed by Telangana (632 sq km) and Odisha (537 sq km). 

• Area-wise Madhya Pradesh has the largest forest cover in the country. Mizoram 

(84.53%) has the highest forest cover as a percentage of the total geographical area. 

 • 17 States /UTs have above 33 per cent of the geographical area under forest 

cover. Out of these States and UTs, five States/UTs namely Lakshadweep, Mizoram, 

Andaman & Nicobar Islands, Arunachal Pradesh and Meghalaya have more than 75 

per cent forest cover. The total mangrove cover in the country is 4,992 sq km. 

• Total carbon stock in the country’s forest is estimated to be 7,204 million tonnes. 

 

State of Forest Report 2021 
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Earth Hour – 26 March 

 

World Wetlands day – 2 

February 

 

World Wildlife Day – 03 

March 

 

International Day of Forests – 21 

March 

 

International Polar Bear Day – 

27 February 

 

ENVIRONMENTAL AWARENESS DAY’S (JANUARY – MARCH) 
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MINAMATA COP 4 MEETING HELD AT BALI, INDONESIA (21st March 2022 to 25th March 2022) 

 

The Minamata Convention on Mercury is the most 

recent global agreement on environment and 

health, adopted in 2013. It is named after the Bay 

in Japan wherein during the mid-20th century, 

mercury-tainted industrial wastewater poisoned 

thousands of people, leading to severe health 

damage that came to be known as the “Minamata 

disease”. Since its entry into force on 16th August 

2017, 137, Parties have been working together to 

control the mercury supply and trade, reduce the 

use, emission and release of mercury, raise public 

awareness, and build the necessary institutional 

capacity. 

The second segment of COP 4 to the Minamata 

Convention on Mercury was organized during the 

period from 21st March 2022 to 25th March 2022 

in Bali, Indonesia. Delegates and representatives of 

hundreds of parties and organizations participated 

in a week of intense negotiations.  

The host government presented the Bali 

Declaration on Combatting Global Illegal Trade of 

Mercury during a ceremonial launch on the first 

day.  

This non-binding political declaration aims to 

enhance international cooperation, develop 

practical tools to monitor 

 

By Manoj Kumar, AAO 

 To evaluate its effectiveness in fulfilling this objective, the COP agreed to begin the first 

evaluation with a framework based on an inclusive and transparent process, together with a 

scientific group. 

 

Another time-sensitive issue is the review of annexes A and B of the convention, where the 

COP added the phase-out of eight mercury-added products such as compact fluorescent 

lamps, cold cathode fluorescent lamps, photograph film and paper, and propellant for 

satellites. The phase-down of dental amalgam made substantial progress as well, with two 

additional measures to protect the most vulnerable populations against the use of mercury in 

bulk form by dental practitioners, as well as against dental amalgam for teeth treatment on 

patients under 15 years old, pregnant and breastfeeding women. 

Parties supported the Secretariat in its efforts to mainstream gender into all activities, projects 

and programmes undertaken under the Convention, including the development of a gender 

action plan based on an already presented roadmap. International cooperation and 

multilateralism were reinforced during the meeting recognizing that the Minamata 

Convention is part of this collective effort to tackle the triple planetary crisis of climate 

change, biodiversity loss, and pollution and waste. Parties received the report of the Global 

Environment Facility, considered the Executive Director’s report on strengthening the 

Specific International Programme, and agreed to the timing and terms of reference for the 

second review of the financial mechanism.  

The fifth meeting of the Conference of the Parties will reconvene in Geneva, Switzerland, 

from 30 October to 3 November 2023 under the Romanian presidency. 

and share information, and exchange 

experiences and practices to combat the illegal 

trade of mercury. The meeting covered many 

crucial topics, such as the framework to evaluate 

the effectiveness of the Convention, as well as 

the review of annexes A and B on mercury-added 

products and manufacturing processes in which 

mercury or mercury compounds are used.  

With twelve decisions adopted, the parties to the 

Minamata Convention are also on the schedule 

for its implementation on national reporting, 

artisanal and small-scale gold mining (ASGM), 

international cooperation, capacity building and 

technical assistance, releases of mercury, and 

mercury waste thresholds. 

The Minamata Convention aims at protecting 

human health and the environment from 

anthropogenic emissions and releases of 

mercury.  
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CLIMATE CHANGE AND LICHENS: ARE LICHENS LOSING THE RACE AGAINST CLIMATE CHANGE? 

By Dr. Divya Singh. Research Associate   
 

Lichens are known as a symbiotic relationship between a fungus and a food-making partner 

containing chlorophyll like algae and cyanobacteria. The dominant partner is the fungus and fungi 

are responsible for providing suitable habitat, sugar, water, and minerals for the partner. The algae 

in return fix carbon photosynthetically and provide nourishment to the fungal greenhouse. Lichens 

are mostly epiphytic means they grow on the surface of a plant and obtain nutrients and moisture 

from the surroundings. The lichens can regain their metabolic activities within 24 hours after 

exposure to extreme dehydration conditions. The lichens can survive in space after full exposure 

to massive UV and cosmic radiation as their unique structure provides them with enough 

protection (Sancho et al., 2007). These conditions are usually lethal to other organisms. 

Since the beginning of the industrial revolution, the diversity of epiphytic lichen has been used to 

efficiently monitor the effects of the major drivers of global change. These organisms are 

extremely sensitive to changes in the environment and air pollution due to their special structure 

and the way they obtain nutrients and water (Matos et al., 2017). Lichens are indicators for change 

in air quality and increase in pollution levels. When sulfur dioxide mingles with rainwater, lichen 

absorbs them and struggles to survive due to acidic conditions. The absence of lichens in an area 

is an indication of a high level of contamination in the ambient air (Solutions, 2019). The loss of 

lichens is not only the loss of countless ecosystems which rely on them but also an imbalance in 

atmospheric carbon and oxygen content. In deserts, lichens are known for stabilizing soil and 

preventing nutrient loss through soil erosion (Tamisiea-2022). Lichen clog water in a waterlogged 

environment maintaining the hydrological cycle. 

Lichens can provide valuable lessons about our planet as they are sensitive to subtle but significant 

fluctuations in temperature. Lichens potentially allow early detection of shifting climatic 

conditions before other changes in vegetation are apparent. Unfortunately, the changes in lichens 

with fluctuating climatic conditions happen slowly making them vulnerable to the changing 

temperature (Field Museum, 2022).  

This also means the changing climate will also take a lot and a lot of lichens with them disturbing 

the nutrient cycle of the system. A similar incident happened in the UK where the Mediterranean 

strains of the species are slowly declining in the country due to the gradual warming of the ambient 

temperature (Solutions, 2019). 

The studies monitored climate change using lichens as an indicator (Wagner et al., 2021) and 

understood that microclimatic conditions are responsible for the symbiotic relationships between 

algae and fungi. Some reports warn the number of Trebouxia species (which powers more than 

7000 different kinds of lichens) will reduce significantly if the earth will continue warming up 

(The Print, 2022). With the current rate of climate change and increase in global mean 

temperature, lichens might become one of the most threatened groups (Saiz et al., 2021). Lichen 

grows dominantly on around 7% of the total earth surface and losing them will negatively impact 

the global nutrient and water cycle. 

Lichen that was exposed to space 

conditions on the International Space 

Station for 18 months. (Image: 

http://www.sci-

news.com/space/article00418.html) 

: Lichen on rocks in Alaskan Tundra 

(Image: 

https://www.scientificamerican.com/ar

ticle/lichens-could-need-more-than-a-

million-years-to-adapt-to-climate-

change/) 
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Himachal Pradesh is a mountainous state lying between latitude 32 22'40” to 33° 12’ 40” north 

latitude and 75 47'55” to 79 04'22” east longitude in altitudes ranging from 350m to 6,975m above 

the mean sea level. The State covers an area of 55,637 sq. km. The city of Shimla is the capital of 

Himachal Pradesh. The State has twelve administrative districts including Bilaspur, Kullu, Lahaul 

& Spiti, Mandi, Shimla, Sirmaur, Solan and Una. As per the Census of India (2011), the population 

of the State was 68, 64,602 with a population density of 1233 sq. km. 

Lack of incorporation of indigenous knowledge to manage scarce land and water resources in 

mainstreaming agricultural systems and practices. There is a need for the promotion of high-

value crops, precision farming, use of more area under efficient irrigation etc. 

Inadequate soil and water conservation measures cause soil and water erosion and lead to low 

agricultural and allied sector productivity. Also, inadequate marketing and post-harvest 

infrastructure lead to low income for small and marginal farmers. The geographical setting of 

HP is suitable for hydropower generation accounting for 25.9% of India’s total hydropower 

potential. The installed capacity of power utilities in the state is mostly dominated by Hydro 

Energy (2910.4MW) as of 31.03.2018. Coal accounts for a share of 183.40 MW. 

Tourism is also another major employment source in the State. Several measures have been 

taken to promote ecotourism in the State. Ecotourism is directly related to other sectors such 

as Forest, Biodiversity and Urban Development. However, deforestation, forest degradation, 

encroachment in forest areas and forest fires have led to decrease in the ecotourism activities. 

Overexploitation of forest resources and lack of alternative sources of livelihood have eroded 

the quality of the forests over the years leading to the decline of ecotourism in the State. 

              

STATE IN FOCUS- HIMACHAL PRADESH 

 by Manoj Kumar, AAO 

 

Economic Profile: 

There has been a decline in the agriculture sector from 26.5 per cent in 1990-91 to 8.8 per cent 

in 2017-18. On the contrary, the share of industries and services sectors has increased from 9.4 

& 19.8 per cent in 1990-91 to 29.2 and 43.3 per cent in 2017-18 respectively. However, 

agriculture is a major contributor to the total domestic product and has an overall impact on other 

sectors via input linkages, employment and trade etc. Some of the major gaps identified in this 

sector in the state are- 

Indian state of Himachal Pradesh 

 

Forest : 

The recorded Forest Area (RFA) in the State is 37,033 sq km of which 1,898 sq km is Reserved 

Forests, 33,130 sq km are Protected Forests, and 2,005 sq km are Unclassed Forests. In 

Himachal Pradesh, during the period 1st January 2015 to 5th February 2019, a total of 959.63 

hectares of forest land was diverted for non-forestry purposes under the Forest Conservation 

Act, 1980 (MoEF&CC, 2019). The Protected Area Network in the State has five National 

Parks, 28 Wildlife Sanctuaries and three Conservation Reserves, which cover 15.10% of the 

geographical area of the State. 

Forest cover: 

Forest Cover in the State is 15,433.52 sq km which is 27.72% of the State's geographical area. 

In terms of forest canopy density classes, the State has 3,112.71 sq km under Very Dense 

Forest (VDF), 7,125.93 sq km under Moderately Dense Forest (MDF) and 5,194.88 sq km 

under Open Forest (OF). Forest Cover in the State has increased by 333.52 sq km as compared 

to the previous assessment reported in the Indian State of Forest Report (ISFR) 2017. The main 

reasons for the increase 333.52 sq km in forest cover in the State are plantation and 

conservation activities. 
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Groundwater:  

The State has traditional groundwater structures like dug wells. There are about 128 

National Hydrograph Stations in the State. Rainfall in the State varies from 600 mm to 2400 

mm with northern districts of the State receiving a higher share of rainfall. Decadal water 

level fluctuations show a fall in an average of 60% of the stations analyzed. Himachal 

Pradesh has no fluoride, arsenic, iron, nitrate, salinity & heavy metals affected habitations.  

As per a study done by Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ), an 

increase in precipitation is projected up to 23% towards mid-century and up to 41% towards 

the end century. It is also projected an increase in runoff in districts like Kullu and Lahaul 

Spiti and an increase in evapotranspiration in districts like Shimla and Sirmaur.  

The state is prone to hazards like flash floods, however, the state has no defined line 

department for climate and flood risk with no climate adaptation activities. An analysis also 

predicted an increase in flood discharges in districts like Chamba, Hamirpur, Kangra and 

Lahaul & Spiti and they are likely to experience a high magnitude of floods in future. All 

major water sources in the state are currently under climate stress. Himachal Pradesh has 

been classified as a medium performer in the composite water index ranking and its 

performance has deteriorated in past years. There is high scope for improvement in water 

resource management practices. Contamination of drinking water is still a major issue in 

the state. 

Biodiversity: 

Himachal Pradesh is bestowed with rich floral and faunal diversity. Around 3275 plant 

species are reported in the State. There are 3120 species of angiosperms, 13 species of 

gymnosperms and 125 pteridophytes and 38 species of orchids. The State reports having 77 

mammals, 447 birds, 44 amphibians, 83 fishes, 4543 arthropods and 412 other species. 

Some species like Kalij, Kokas and Monal pheasants are confined to the State only. 

Himalayan Black bear, Brown bear, Snow Leopard and common Indian Leopard are also 

found in the State. The Himachal Pradesh State Biodiversity Board (HPSBB) constituted in 

2005 under Biological Diversity Act, 2002 advises the State on matters related to the 

conservation of biodiversity.  

The state forests are also prone to forest fires. Geographical areas under different classes of forest fire 

proneness are given in the table above. 

The total carbon stock of forests in the State including the TOF patches which are more than 1 ha in 

size is 252.36 million tonnes ( 925.32 million tonnes of CO equivalent) which is 3.54% of the total 

forest carbon of the country. 

The native forests are under severe anthropogenic pressures like the NTFP extraction, uncontrolled 

grazing, fuelwood collection etc. All these activities, coupled with climate change, can affect the 

native forest vegetation, floral and faunal biodiversity. There is no separate mandate for regeneration 

and recovery of native forests. 

Water Resources: 

Water resources are primarily in the form of glaciers and rivers. Major river systems of the state are 

Stalu, Beas, Ravi, Yamuna and Chenab. These rivers receive water from 800 glaciers in the Himalayas 

covering an area of 3124.713 sq. KM. All five river basins cover 55000 sq. km of area with a 

catchment area of 53311 sq. km.  

The production of agricultural and horticultural crops in the State depends on snow-fed gravity 

channels and fresh snowfall. Any changes in rainfall patterns impact the hydrological cycle. Shimla, 

the State capital faces an acute water crisis due to deficits in precipitation during winters and drying 

up of most of the water sources like streams, springs, rivulets and other natural sources during 

summers. Lack of irrigation facilities for major part of the cultivated area is a serious problem with 

limited micro-irrigation coverage in the State.  
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There are about 3000 Biodiversity Management Committees constituted in the State. 

However, altitudinal shift due to rising temperature, coupled with an unsustainable harvest 

system has put various medicinal plant species on the verge of extinction. There is a lack 

of knowledge on sustainable management, regeneration and extraction of non-timber and 

minor forests among stakeholders like contractors. Human-wildlife conflicts are also 

common in the State. 

Many parts of the State have reported leopard attacks causing outrage among the people 

against the leopards. There is heavy pressure on the forest resources due to the high demand 

for fuelwood. Excessive grazing by cattle lead to loss of vegetation and makes hilly areas 

prone to soil erosion. The State's plans to expand its hydroelectric potentials are also putting 

biodiversity at risk. Submergence of rich forest areas, movement of aquatic and terrestrial 

species for food is also seriously affected by the construction of dams/hydel projects. 

Health Sector: 

State’s Directorate of Health Services (DHS) is entrusted with the provision of Community 

Health Services through its network of 90 Community Health Centres, 576 Primary Health 

Centres and 2085 Sub Centres. There are 21 hospitals per million populations in HP with 

beds per one lakh population being 124. Due to increase in the urban population, slum areas 

and extreme climate conditions there is a risk of direct impacts, such as propagation of 

vector borne disease due to increased heat, drought, flooding and heavy storms. There has 

been an increased incidence of Hepatitis A and E in the state due to consumption of 

contaminated water. Huge quantities of municipal waste produced in the state are further 

compounding the problem of emission, sanitation and associated health hazards. 

State performance under SDGs: 

As per SDG India Index 2020 Himachal Pradesh has second rank with a composite score of 74, 

shown in the figure below (an improvement from a score of 69 in the year 2019) among the Indian 

states with highest score in SDG 7 and SDG 8. India’s average composite score is 66 in 2020. The 

State has been awarded as a frontrunner towards achieving the SDG goals. Performance of the State 

as per SDGs is illustrated in the Annexure (Page 28 & 29). 

Himachal Pradesh introduced the first State Action Plan on Climate Change (SAPCC) 1.0 

(HPSAPCC) in 2012. Himachal Pradesh State Action Plan on Climate Change (HPSAPCC) 2.0 

was developed to reflect the changing context and enhance effective mitigation and adaptation 

planning and action in consonance with SDGs also. The following figure shows the Himachal 

Pradesh State Action Plan on Climate Change activities towards the achievement of Sustainable 

Development Goals (SDGs) in the State. 
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PERFORMANCE AUDIT OF GROUNDWATER MANAGEMENT AND REGULATION REPORT NO. 9 OF 2021 

Background 

Groundwater is the water which exists below the 

surface in the zone of saturation and can be extracted 

through wells or any other means or emerges as springs 

and base flow in streams and rivers. Groundwater 

accounts for nearly 62 per cent of the total requirement 

of water in irrigation, 85 per cent in rural water supply 

and 45 per cent in the urban water supply. Therefore, 

sustainable development and efficient management of 

groundwater pose a complex challenge for governance 

in India. 

A Performance Audit of Ground Water Management 

and Regulation was conducted with the objective of 

ascertaining the overall framework for ground water 

sector in India through a holistic perspective by 

examining whether:  

1) the mechanism for management of groundwater in 

India is adequate, efficient and effective;  

2) groundwater regulations are implemented 

efficiently and effectively;  

3) the targets and objectives of the schemes on 

Groundwater Management and Regulation were 

achieved efficiently and effectively; and  

4) Appropriate steps have been taken to achieve the 

relevant targets under Sustainable Development Goal 

6 relating to groundwater. 

 

 

 

 

(d) Framework and guidelines for issuing NOC in 13 States/ UTs regulated through State Ground Water 

Authority (SGWA) or Government Orders; and  

(e) Implementation of Ground Water Management and Regulation Scheme during 2013-14 to 2017-18, 

action taken by the State Governments on the Aquifer Maps and Management Plan Report prepared by 

CGWB in 33 States/UTs 

Audit Criteria 

Audit criteria were derived from the following sources:  

(a) Environment Protection Act, 1986  

(b) National Water Policy (2002 and 2012)  

(c) Water Policy of concerned States/UTs  

(d) Legislation, regulatory Frameworks and Government orders of concerned States/UTs  

(e) Expenditure Finance Committee (EFC) note of the scheme of Ground Water Management and 

Regulation  

(f) Note for Cabinet Committee on Economic Affairs (CCEA) and its approval  

(g) Manual on Aquifer Mapping 

(h) Memorandums of Understanding (MoUs) signed by CGWB with various agencies  

(i) General Financial Rules  

(j) National Green Tribunal (NGT) Judgment  

(k) Standards for assessment of water quality (IS:10500) issued by Bureau of Indian Standards  

(l) Studies/guidelines14of World Health Organisation (WHO) highlighting linkages between ground 

water contaminants and related diseases 

Major Audit Findings 

Management of Ground Water:  

1. In 13 States/UTs, the stage of extraction was higher than the national stage of extraction of 63 

per cent. Four States/UTs (Delhi, Haryana, Punjab and Rajasthan) had a stage of extraction of more than 

100 per cent, indicating that extraction of groundwater has surpassed the recharge of groundwater. 

2. Central Ground Water Board (CGWB) did not assess groundwater resources for 2015 resulting 

in a gap of four years in assessment between 2013 and 2017. 

 

 

 

 

By Gaurav Jain SAO 
 

Audit Scope 

Performance Audit was conducted for 

the period 2013-14 to 2017-18. The 

scope of Audit included examination 

of the following areas/issues:  

(a) Status of groundwater quantity and 

quality in 3313out of 36 States/UTs;  

(b) Framework for groundwater 

management in 33 States/UTs, 

implementation and monitoring;  

(c) Groundwater regulation in States 

covered under Central Ground Water 

Authority (CGWA) guidelines and No 

Objection Certificates (NOCs); 
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Ground Water Regulation: 

1. Packaged drinking water units (2475 units) operating without obtaining No Objection 

Certificates from CGWA. 

2. Large number of pending NOCs. The quantum of pending NOCs was three times more 

than the fresh NOCs issued during last six years. 

3. Even after expiry of the NOC, existing industries/projects continued to draw groundwater 

without any regulation. 

Implementation of Schemes on Ground Water Management and Regulation 

1. Against the Budget Estimate of Rupees 2,349.48 crore for 2012-19, the Actual 

Expenditure under the Scheme was Rupees 1,109.73 crore. 

2. Area of 24.8 lakh sq. km area was identified for Aquifer Mapping in the country. CGWB 

covered only, an area of 13 lakh sq. km. (52 per cent of 24.08 lakh sq. km) as of September 

2020. Further, Aquifer Mapping Reports for only 6.5 lakh sq. km. were finalised and ground 

water modelling for 3 lakh sq. km. were completed as of September 2020. Web-based system 

for easy dissemination of the information on the aquifer mapping was not designed, as 

envisaged. 

3. Deficiencies were observed in the Schemes; such as delay in completion of the Schemes, 

groundwater level data not analysed before recommending proposals for construction of tube 

wells (Bihar); delay in finalisation of project on Ground Water Recharge Action Plan (Delhi); 

shortfall in the activities of State Ground Water Conservation Mission, lag in achievement of 

targets for implementing the use of sprinkle irrigation (Uttar Pradesh), etc. 

Sustainable Development Goals: 

1. Out of 534 districts in 22 States/UTs, 202 districts had stage of extraction ranging from 

71 per cent to 385 per cent. 

2. Under the component of Aquifer Mapping and Preparation of Aquifer Management Plan 

of GWMRS, against target of 11.85 lakh sq.km. to be mapped (2012-20), CGWB achieved 13 

lakh sq. km. as of September 2020, however, Aquifer Mapping Reports in respect of nearly 6.5 

lakh square km (i.e. 50 per cent of the area covered) only had been finalised.  

 

1. No action was taken in respect of Target 6 b related to supporting and strengthening the 

local communities in water management. 

Conclusion: 

There has been a decline in the percentage of assessment units categorised as safe, whereas the 

percentage of blocks categorised as semi-critical, critical and over-exploited has steadily 

increased. The groundwater samples in a number of States were found to be contaminated by high 

levels of Arsenic, Nitrate, Fluoride and Iron. Significant shortcomings were noticed in the 

mechanism for assessing the quality of groundwater. 

A linkage between the consents granted by agencies and CGWA for those projects requiring 

groundwater abstraction was missing. 

The objective of groundwater management at the grass-root level through sensitisation of villagers 

about the groundwater trends, optimal water usage and quality of groundwater through 

Participatory Ground Water Management (PGWM) was also not achieved. 

The report of an Expert Group that conducted benchmarking of various activities of CGWB with 

international best practices was reviewed by a committee, which made several recommendations 

in the area of infrastructure and capacity building. CGWB did not take sufficient action on the 

recommendations of a committee which conducted benchmarking of various activities of CGWB 

with international best practices. The activities of CGWB were not aligned with the targets and 

indicators set by NITI Aayog for the achievement of SDGs. 

Recommendations: 

 The Department may ensure that assessment of groundwater resources, water level and 

quality is done at the prescribed intervals so as to maintain current data on the status of 

groundwater in the country and to utilise such data for planning management strategies. 

 The Department may take action to increase the number of observation wells with Digital 

Water Level Recorders and Telemetry to monitor groundwater in line with the targets committed 

under the Ground Water Management and Regulation Scheme/ National Hydrology Project. 

 Central Ground Water Authority and State agencies need to develop effective coordination 

with various other agencies granting consents to projects to ensure that the requisite permissions 

to extract groundwater are also obtained. 
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 Central Ground Water Authority and State agencies need to establish a system for 

periodic inspections and review of the projects to ensure compliance to the conditions 

mentioned in the No Objection Certificates. 

 Given the targets of the Department and limited expenditure incurred vis a vis budget 

outlay, the Department may review its strategy for utilising the allocated funds and completing 

the planned activities under the Ground Water Management and Regulation Scheme. 

 The Department may develop a strategy for expeditious completion of aquifer mapping 

and modelling of the identified area within a reasonable time period. 

 Central Ground Water Board may take appropriate action to ensure that 

recommendations of the report of the Expert Group for augmenting its infrastructure, 

technological upgradation and for capacity building are implemented within a reasonable time 

frame. 

 The Department may review the mandate of CGWB and take steps to strengthen the 

organisation to achieve the commitments made by the country in the year 2030 agenda for 

Sustainable Development. The Department may assess the progress made under each of the 

identified targets and take definite action to ensure that the India is able to achieve the relevant 

Sustainable Development Goals as committed. 
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HOW PERMAFROST CAN AFFECT CLIMATE CHANGE? 

Permafrost is any ground that remains 

completely frozen—32°F (0°C) or colder—for 

at least two years straight. These permanently 

frozen grounds are most common in regions 

with high mountains and Earth’s higher 

latitudes—near the North and South Poles. 

A quarter of the Northern Hemisphere’s land is 

covered by permafrost, for at least two years in 

succession. This part of the world is warming at 

a rate double that of the global average due to 

climate change, with significant consequences 

for the rest of the planet. Arctic permafrost is 

thought to contain some 1.7trn tonnes of 

carbon, most of it in frozen organic matter. That 

is double the amount of carbon dioxide 

currently residing in the atmosphere. Rising 

temperatures due to global warming thaw the 

frozen ground and releases the trapped carbon 

dioxide and methane into the atmosphere. 

It will drive further warming, causing a 

feedback loop of more melting and yet more 

greenhouse-gas emissions. When permafrost 

thaws, so do ancient bacteria and viruses in the 

ice and soil. These newly-unfrozen microbes 

could make humans and animals very sick. 

Scientists have discovered microbes more than 

400,000 years old in thawed permafrost.  

 As per “Nature Reviews Earth and 

Environment”, warming of the top three 

meters of permafrost alone could result in the 

release of 624m tonnes of carbon a year by 

2100.  

But the thawing Arctic poses other, more 

immediate, problems for circumpolar 

infrastructure. Due to the thawing of 

permafrost, the soil can experience vertical 

movements of up to 40cm a year and its 

capacity to bear weight drops dramatically. 

This leads to landslides, the subsidence of 

individual buildings, and the appearance of 

cracks and deformities in long, linear 

structures such as roads and pipelines. This 

will also lead to high bills for maintenance of 

apartment buildings, large industrial 

facilities, roads and railways. As per a 

publication by author Jan Hjort of the 

University of Oulu, Finland of the 120,000 

buildings, 40,000 km of roads and 9,500km of 

pipelines currently built on permafrost, up to 

half are expected to be at high risk by 2060. 

By then, he estimates, the bill for maintenance 

could exceed $35 bn dollars a year. Countries 

such as Russia which have almost 65% of its 

soil under permafrost are at a greater risk as 

climate change is making the situation worse.  

by Manoj Kumar, AAO 

 

Canada, Alaska and mountainous regions such as Tibetan Plateau also face a high risk of 

infrastructure damage and repair due to melting of their permafrost area. Efforts to check poor 

maintenance and lackadaisical approach to maintaining what has been built, will certainly help 

in the short term.  

However, long term solutions require sincere efforts to curb climate change as it would go a 

long way in saving the circumpolar infrastructure as well as keeping the balance of GHG 

emissions in the atmosphere. 
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LINKING OF BUDGET DOCUMENTS OF THE YEAR 2022 WITH ENVIRONMENT 

AND CLIMATE CHANGE ISSUES 

By Saurabh Sharma AAO 
 

The Union Budget 2022-23 was presented by Union Finance Minister Nirmala Sitharaman on 01-

02-2022 in parliament. The theme of the Union budget was Amrit Kaal—From India at 75 to India 

at 100.  The Budget 2022-23 seeks to lay the footing and give a blueprint to drive the economy 

over Amrit Kaal of the next 25 years – from India at 75 to India at 100.  

The budget provides impetus for growth along with four priorities i.e. PM Gati Shakti, Inclusive 

Development, Energy Transition and Climate Action and Financing of Investments. By referring 

to climate action as a sunrise sector and employment generator, the Union Budget 2022 has sent an 

important signal to markets, financial institutions and the workforce that now India needs the power 

of government incentives, aggregation and de-risking for clean energy to be complemented by 

standards for low-carbon materials, skilling for battery recycling, and consultative processes for 

green infrastructure projects. Biomass pellets, energy-efficient buildings, coal gasification and 

agroforestry are just the start of the transition to a carbon-neutral economy. The upcoming Green 

Hydrogen Mission and circular economy action plans can initiate a deep shift towards industrial 

decarbonisation. Some announcements with special reference to the environment & climate change 

are highlighted below in the box: 

• Sunrise Opportunities for Green energy, Geo-spatial systems, clean mobility systems. 

Emphasis has been given to using drones to drive sustainable development through Drone Shakti 

and Kisan Drones initiatives.  

• Battery swapping policy to allow for setting up of charging stations at scale: - The 

Government of India has come out with a Battery Swapping Policy which also includes the concept 

of energy/battery as a service.  

• Allocation of Rs. 19,500 cr. for PLI for manufacturing of high-efficiency solar PV 

modules: - Announcement of an increase of almost 333% in the allocation of funds to cater for the 

increased demand in the Solar Sector and allocated Rs 19,500 crore to boost manufacturing of solar 

modules. 

 

• Sovereign Green Bonds for mobilizing resources for green infrastructure: - 

Proposal to issue green bonds which aims to mobilise resources for green infrastructure and the 

stress on energy transition to combat climate change.  

• Promote thematic funds including climate action involving blended finance for 

sunrise Sectors: - The budget announced the setting up of blended capital thematic funds in 

the 'sunrise' sectors of climate action, agriculture and deep technology sectors. This will 

promote thematic funds for blended finance with the government share being limited to 20% 

and the funds being managed by private fund managers. Under a co-investment model funds 

would be raised to finance start-ups in the agriculture space, through NABARD. 

• Five to seven per cent biomass pellets to be co-fired in thermal power plants:- The 

Budget announced that the action plans for ten sectors such as electronic waste, end-of-life 

vehicles, used-oil waste, and toxic and hazardous industrial waste are ready; 5% to 7% biomass 

pellets will be co-fired in thermal power plants resulting in CO2 savings of 38 MMT annually. 

• Financial support to farmers belonging to Scheduled Castes and Scheduled Tribes- 

Four pilot projects for coal gasification and conversion of coal into chemicals will be 

established, and agro-forestry and private forestry will be implemented. Financial support will 

be provided to farmers belonging to Scheduled Castes and Scheduled Tribes who want to take 

up agro-forestry under the scheme. 

 

• Focus on Electric Vehicles (EVs) and special mobility zones with zero fossil-fuel 

policy: - EVs received a boost in finances too as the allocation for the FAME India subsidy 

scheme was increased to Rs 2,908.00 crore for FY 22-23, up from a revised estimate of Rs 

800.00 crore in FY 21-22. A further Rs 3.00 crore has been allocated to the PLI Scheme for 

National Programme on Advanced Chemistry Cell (ACC) Battery Storage which seeks to 

establish large-scale cell manufacturing capacity in the country. 
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Background: Olive Ridley sea turtles, which dwell in the Pacific, 

Atlantic and Indian seas are one of the smallest and most prolific 

sea turtle species. These turtles are around 3 feet long and derive 

their name from their olive-green, heart-shaped carapace. Olive 

Ridley sea turtles are well recognized for their distinctive mass 

nesting, known as 'Arribada,' in which thousands of female turtles 

congregate on beaches to lay eggs. According to the International 

Union for Conservation of Nature's (IUCN) Assessment Report, 

the worldwide Olive Ridley population has declined by 30-50 per 

cent. 

Need for the Initiative: Until the early 1990s, these turtles were 

either harvested for their eggs during the nesting season or were 

at risk of being accidentally caught as by-catch.  The species has 

been classed as 'vulnerable' on the IUCN Red List of Threatened 

Species, showing a declining trend in its population.  The beaches 

of Gundalaba village, located near the mouth of the Devi River in 

the coastal area of the East Indian state of Odisha, are a mass 

nesting location for these turtles.  The super cyclone of 1999 

caused Community Conservation Initiatives (CCIs) in Gundlaba 

and nearby villages, nearly destroying the mangrove and coastal 

Casuarina covering and resulting in a mass casualty as well as loss 

of animals, crops, and soil fertility. 

Conservation Status:  The Olive Ridley turtles have been 

classified as vulnerable according to the IUCN and are listed in 

Appendix I of the Convention on International Trade in 

Endangered Species (CITES). 

 

by Vikas Dhir AAO 
 

Monitoring of forest areas: - The Committee patrols the 

coastline and mangrove forest regions in rotation through a 

practice known locally as 'Thengapalli.'   Olive Ridley turtles 

have protected by specific conservation activities such as 

frequent patrolling of the nesting areas to safeguard eggs and 

hatchlings from external dangers and keeping the records of 

the total number of eggs and hatchlings released back into the 

sea each season.  With the technical support of the Forest and 

Wildlife Department of Odisha, a hatchery has been created 

to gather eggs, raise hatchlings and release the baby turtles 

back into the sea, as well as to apply stringent fishing 

regulations during the mating and nesting season.  A Centre 

for learning has also been established to support tourism 

activities during the breeding season of turtles. 

The outcome of the Committee: As sincere efforts of the Pir 

Jahania Jungle Suraksha Women’s Committee, not only the 

area of mangrove forest reason and the population of 

terrestrial and marine animals increased but also the 

population of Olive Ridley sea turtles is stable whereas the 

worldwide Olive Ridley population has declined by 30-50 per 

cent. 

  

GREEN INITIATIVES- CONSERVATION OF OLIVE RIDLEY 

SEA TURTLES 

Olive Ridley turtles are also protected under the 

Convention on Migratory Species (CMS) and the Inter-

American Convention for the Protection and Conservation 

of Sea Turtles, resulting in greater conservation and 

management of this marine turtle. 

There are several conservation projects which seek to 

protect the Olive Ridley turtle population. Some of them 

within the country are:  

1. Pir Jahania Jungle Suraksha Women’s 

Committee 

Faced with several hurdles, the women of Gundalaba 

formed Pir Jahania Jungle Suraksha Women's Committee 

in the year 2000 to carry out conservation work.  The 

Committee is made up of 60 members, including one 

female representative from each village home.  The major 

goal of the Committee is to restore and protect the forest 

and coastal ecosystems while also providing local 

residents with alternative livelihood possibilities and 

raising awareness about the importance of ecosystem 

conservation. 
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2. TREE Foundation Chennai 

TREE Foundation, a non-governmental organization was established by Dr. Supraja in the 

year 2002 with the primary goal of safeguarding the endangered marine ecosystem and the 

sea turtle population via development of an education programme that highlights the land-

ocean relationship. It also works on environmental education, conservation, and community 

development intending to save Olive Ridley turtles. WFN (Whitley Fund for Nature) was 

delighted to support Dr. Supraja and her team's efforts in 2009 with an Associate Award of 

£10,000 for a year of project financing.   

Olive Ridley turtles are known to deposit their eggs in the same area where they were 

hatched.  The TREE Foundation dedicated to sea turtle conservation, stated that they had 

discovered more than 100 dead Olive Ridley Turtles on the coasts of Nagapattinam since 

December 2013. 

The Foundation established a successful Community-Based Conservation Program to 

protect endangered Olive Ridley sea turtles breeding, mating and migrating across the 

coastal waters of India's south-east area.  The cooperation and support from the Forest 

Departments of Tamil Nadu, Andhra Pradesh, Odisha, Indian Coast Guard and Marine 

Police are of paramount importance to their program. 

TREE Foundation gradually and naturally spread throughout fishing communities in 

Chennai, Kancheepuram, Nellore, Prakasam, Vizianagaram, Eluru, Srikakulam (Andhra 

Pradesh) and Rishikulya (Orissa).   People volunteered in each of these districts after 

learning about the predicament of sea turtles and why it is critical to protect them. 

In addition to patrolling beaches throughout the nesting season, TREE Foundation 

collaborates with the Indian Coast Guard on a ghost net retrieval initiative and educates and 

raises awareness about conservation among school children. 

 

The outcome of the Program: More than 55,000  Olive Ridley sea turtle hatchlings have been 

released safely since the Foundation's inception in 2002, over 40,000 students in 56 schools and 18 

colleges have participated in environmental awareness programmes and the communities of 25 

fishing villages along 76 kilometres of coastline coast have joined the fight to save the oceans. 

Another important initiative aimed at conserving the Olive Ridley Turtle population took place in 

Chennai, where the Chennai wildlife team gathered around 10,000 eggs along the Marina shore, of 

which 8,834 hatchlings were released into the sea in stages. 

The Olive Ridley's conservation success has been based on well-coordinated national initiatives in 

collaboration with local communities and non-governmental organizations with a primary focus on 

public outreach and education.  Despite the fact that national classifications for this species vary from 

endangered to threatened, executing on a worldwide basis has mostly been unsuccessful. 
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Introduction 

India committed to carbon neutrality by 2070, 

during the COP 16 conference held at Glasgow in 

2021. Paving the initial roadmap in this direction, 

Union Budget 2022-23, included Climate Change 

and Energy Efficiency as one of the pillars for 

“Amrit Kal” and introduced various schemes 

related to these sectors.  Similarly, steps have also 

been taken toward Sustainable Agriculture as 

India is the third largest emitter of methane and 

agriculture contributes to 73 per cent of India’s 

methane emissions.  

For the agriculture sector, the Government has 

pledged to promote sustainable agriculture 

through chemical-free natural farming across the 

country. As a first step, the focus would be on 

farmlands in 5-km-wide corridors along the river 

Ganga. Further, agricultural universities will be 

encouraged to revise their syllabi to include 

natural, zero-budget, and organic farming, 

modern-day agriculture, value addition, and 

management. Further, ‘Kisan Drones’ will be 

promoted for crop assessments, land record 

digitisation, spraying insecticides and crop 

nutrients. 

Sustainable Agriculture and Climate Change 

India is a predominantly agricultural economy and agriculture sector is a major sector 

of GHG emissions and is also vulnerable to Climate Change. As per the national GHG 

inventory, the agriculture sector emits 408 MMT of carbon-dioxide equivalent. Rice 

cultivation is the third highest source (17.5 per cent) of GHG emissions in Indian 

agriculture after enteric fermentation and fertilizer use (Nearly 124.37 million tonnes of 

rice was produced during 2020-21). Paddy fields are anthropogenic sources of 

atmospheric nitrous oxide and methane, which have been reckoned as 273 and 80-83 

times more powerful than carbon dioxide in driving temperature increase in 20 years 

(Sixth Assessment Report IPCC 2021). The amount of methane emitted from paddy 

fields in India is 3.396 teragram per year or 71.32 MMT carbon dioxide equivalent. As 

per a study by Vetter et al. (2017), there are reported emissions of 5.65 kg carbon dioxide 

equivalent of GHG per kg of rice. Moreover, paddy fields require about 4,000 cubic 

meters of water per tonne of rice for irrigation. The Economic Survey 2021-22 also 

points out that the country is overexploiting its groundwater resource, particularly in the 

northwest and some parts of south India. This is primarily due to paddy cultivation on 

44 million hectares.   

Use of traditional agricultural practices in India for adaptation and mitigation of 

climate change 

Traditional Indian agricultural activities have always included methods like crop 

diversification and supplementing crop cultivation with aquaculture which acts as 

traditional adaptation and mitigation techniques and has a very significant role in 

achieving a reduction in emission and contributing to sustainability. Mixed cropping, 

diversified agriculture and organic farming are ways in which agricultural communities 

especially in tribal areas of India, have been meeting their food needs and adapting to 

climate change. Apart from this, the traditional irrigation system, irrigation by wells, 

channels and tanks have always been very energy efficient. The use of animal draught 

power for crop cultivation and transportation has been a very significant low carbon 

energy source considering that India has the largest livestock population in the world.  

 

MOVE TOWARDS SUSTAINABLE AGRICULTURE TO MITIGATE CLIMATE CHANGE 

 
Sustainable Agriculture 

During the last century, an input-intensive and 

technology-focused approach helped India attain the 

Green Revolution and meet its food security needs. 

However, its long-term impacts like degrading topsoil, 

declining groundwater levels, contaminating water bodies 

and reducing biodiversity are being noticed today more 

profoundly than ever. 

Maturing climate change science is making it evident that 

input-intensive agriculture is both a contributor and a 

victim of climate change. Against this backdrop, the 

importance of Sustainable Agriculture has become all the 

more significant. 

 As per the National Agricultural Research, Extension, 

and Teaching Policy Act of 1977, the term "sustainable 

agriculture" is defined as an integrated system of plant and 

animal production practices having a site-specific 

application that will, over the long term: 

• satisfy human food and fiber needs 

• enhance environmental quality and the natural 

resource base upon which the agriculture economy 

depends 

• make the most efficient use of non-renewable 

resources and on-farm resources and integrate, where 

appropriate, natural biological cycles and controls 

• sustain the economic viability of farm operations 

• enhance the quality of life for farmers and society 

as a whole. 

 

by Manoj Kumar AAO 
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Many of the agricultural management activities practised by communities such as conservation tillage, erosion control practices, irrigation, sequestering carbon in soils have positive effects on 

biodiversity. In conventional agriculture practices, pest management and storage practices involve the use of plant products instead of chemical fertilizers. 

Way forward 

There is a need to integrate regional conventional farming methods within agricultural policies to help protect food supplies and make agriculture more resilient towards climate change.  Also, it is 

required to revisit agricultural policies to subsidise power and fertilizers, MSP and procurement and reorient them towards minimizing GHG emissions. Farmer groups and the private sector can be 

mobilized to develop carbon markets in agriculture, both at the national and international level, which can reward farmers for switching from carbon-intensive crops or improving farming practices in 

rice systems to lower GHG emissions. 
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EUROPEAN UNION FUNDING FOR BIODIVERSITY AND CLIMATE CHANGE IN EU FORESTS: POSITIVE BUT LIMITED RESULTS (SPECIAL REPORT 21 OF 2021) 

by Anupam Srivastava SrAO 
 

Background and Trends: 

Europe faces growing risks of forest disturbances 

caused by the effects of climate change, like forest 

fires, droughts, storms, sea-level rise, or the 

emergence and spread of (new) pests and diseases. 

This is putting the capacity of forests to function 

as a carbon sink under pressure. Resilient forests 

are those expected to withstand these effects, and 

hence preserve the carbon sequestration 

performance of forests. Forest management 

practices and planning are becoming increasingly 

important as means of getting resilient forests. 

Sustainable management practices are key to 

maintaining biodiversity and addressing climate 

change in forests. 

The 2020 State of Europe’s Forests report 

concluded that “On average, the condition of 

European forests is deteriorating”. Other reports 

and data from the Member States confirmed that 

the conservation status of forests is in decline. 

Funding for forested areas from the European 

Union (EU) budget is much lower than for 

agriculture – representing less than the 1 % of the 

Common Agricultural Policy (CAP) Budget – and 

is focused on support for conservation measures 

and support for planting and restoring woodland. 

90 % of the EU forestry financing is channelled  

(a) The EU approved the Habitats and Birds directives and the Commission has adopted 

several strategies to address the poor biodiversity and conservation status of EU forests. It 

was found that the quality of the conservation measures for these forest habitats covered by 

the Directives continued to be problematic.  

(b) The Timber Regulation aimed to stop illegal logging in the EU. The audit found that the 

Commission has not assessed the quality of Member State checks. While remote sensing 

offered great potential for cost-effective monitoring over large areas, the Commission did 

not use it consistently. 

(c) The EU is increasingly addressing forests in its climate change policies. Climate change 

concerns in forests feature in both the Renewable Energy Directive and the Land Use, Land 

Use Change and Forestry (LULUCF) Regulation. However, issues such as adapting forests 

to climate change and setting ecological boundaries on the use of forests for energy were 

less well developed. Efforts to improve the focus of woodland climate adaptation strategies 

had been hampered by the lack of knowledge and information. 

(d) he EU channels financial support to forestry-related climate change and biodiversity 

actions mainly through the EAFRD. The audit found that, overall, the EAFRD rules and 

procedures do not guarantee greater biodiversity and resilience to climate change. The 

legislative proposals for the Common Agricultural Policy (CAP) after 2020 gave Member 

States more flexibility in the design of forestry support schemes and did not address these 

weaknesses. The common EU monitoring system did not measure the biodiversity and 

climate change effects of forestry measures.  

Based on these findings, the following recommendations were made by the audit:  

 improve the EU’s contribution to biodiversity and better tackling climate 

change in EU forests;  

 strengthen the fight against illegal logging; and  

 improve the focus of rural development forestry measures on biodiversity and 

climate change. 

 

through the European Agricultural Fund for Rural 

Development (EAFRD). The EU has international 

obligations in this area including combatting 

illegal logging and protecting biodiversity. With 

this report, it was aimed to facilitate policy 

discussions impacting EU forests. 

Audit scope and approach 

The period covered by the audit was 2014-2020. 

The audit focused on the EU’s efforts to protect 

biodiversity and address climate change in EU 

forests and examined whether EU actions 

supported biodiversity protection and addressed 

climate change in EU forests by looking at 

 the impact of the Commission’s action in a 

number of key environmental and climate 

policies and  

 the particular impact of forestry measures 

funded through EU rural development. 

The scope of audit covered EU forests, and focused 

on the key EU policy areas where the EU Timber 

Regulation is concerned, audit looked exclusively 

at the monitoring of domestic timber. 

Main findings:  

Overall, the report concluded that in the areas 

where the EU is fully competent to act, the EU has 

had a positive but limited impact on protecting 

biodiversity and addressing climate change in EU 

forests.  
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Climate Focus & the International Institute for Applied Systems Analysis, 2017 
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Conservation status 

 

Least Concern (IUCN 3.1)[1] 

Scientific classification 

Kingdom: Animalia  

Phylum: Chordata 

Class: Aves  

Order: Accipitriformes 

Family: Accipitridae 

Genus: Accipiter 

Species: A. badius 

Distribution 

 

Range of A. badius 

  Breeding 

  Resident 

  Non-breeding 

The word shikra or shikara means hunter in the Hindi language . The word Shikra is borrowed from the Urdu word which is derived from the word shikari meaning hunter.  

The shikra (Accipiter badius) is a small bird of prey in the family Accipitridae found widely distributed in Asia and Africa where it is also called the little banded goshawk. 

The shikra is a small raptor (26–30 cm long) and like most other Accipiter hawks, this species has short rounded wings and a narrow and somewhat long tail. Adults are 

whitish on the underside with fine rufous bars while the upperparts are grey.  

Their flight usually draws alarms among smaller birds and squirrels. They feed on rodents including squirrels, small birds, small reptiles such as lizards and also sometimes 

small snakes and insects. The shikra was a favourite among falconers in India and Pakistan due to the ease with which it could be trained and was frequently used to procure 

food for the more prized falcons. They were noted for their pluck and ability to counter much larger birds including partridges, crows and even young peafowl.  
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