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ABSTRACT

lu the present mvestigation below and above ground catbon sequestiation potential of Oleu
ferrugiea i Donnara Valley, Zarat 1s estimated  Vegetation and trees were sampled using 16
samples amd 4 density 7ones i Domiara covering an area ot 6,623 acres with each plot of 1 acre

[ cach plot hee heeht and diameter at breast height was measured Total carbon stochs m trec
bwmass were waleulated using appropriate wood density and biomass expansion factor The
tesults show that Catbon stochs calculated m ccosystem of Domuara valley are 33,144 tons of

catbon

Key words: biomass, carbon, sequestration, Ziarat, carbon stock



1. INTRODUCTION

Pakistan has the potential to carn $400 mullion to $4 billion each vear from the carbon stored
m s forests These figures are enormously huge as compared (e what we earn from textile
mdustty By implementing the REDD+ strategy we can reap additional benefits by empowering
the [orest communities and can also control seil crosion and poverty while contributing to the
conscivation of wild Ide REDD+ 1s mechamism which helps m conseryation of forest ecosyslem
by cconomie meentines But due to lack of knowledge among 1escatchers and officials ot
Pakistan forest department we are unable to gencrate finance by forest conservation In order the
1eap the benetits ansig from catbon stored in [orests Pakistan needs to cmphasize on making of
policy and quantitymg the amount of catbon which 1s stored 1n its forests In order to address the
moblems such as deforestation and degradation of torests Pakistan needs to develop a common
undeistanding among professionals, policy makes and politicians wlich will be helpful in the
makimg ol an appropuiate public policy to addicss the problems of foiests of Pakistan (The

LEapiess Hribune, 2013)

Pahtstan bas a wide range of forest rangtny from the mangroyc mangals located along
coastime ol Sindh and Balochustan to moist temperate forest mn North (o ancient forest of junipet
m Balochistan Depending on the official stalements of government of Pakistan or WWFE-
Pakistan the forest cover m Pakistan ranges from 5§ 2-2 2 percent Pakistan also has the lighest
lorest degradanion rate m the region and losing about 42,000 per vear which 1s 1 66 percent of
lotal forest cover of Pakistan KPK & Balochistan however are regulating stiiet policics to

protect the forest cover m their provinces The ambitious “Billion Trees Isunamr™ 15 a massive



afforestation project for planting and saving forest cover of Pakistan Government of Balochistan
18 also taking immediate steps to save the massive and ancient jumiper forest, a world heritage
site  Forests in Balochistan, Murree and Gilgit-Balustan have the potential to contribute in
economy of Pakistan via international mechanism that financially rewards countries for using

their forest cover to reduce global warming (Khan, 2016)

Forest cover in Pakistan
2527000

1684665 - Il Forest cover (hectares)

842325-

1990 2000 2005

Source: Forest Resource Assessment and the State of
the World's Forests, FAQ

Fig 1.1 Forest cover in Pakistan

Carbon stock assessment 1s a complex process used to find the amount of carbon stored
In a reservoir A reservor may refer to forest, soil or water (Kayranlier al, 2010) Carbon
appears to become an international traded commodity for that we need to build up consensus for
correct estimation of carbon stocked m various pools of the country Monitoring of carbon stocks
has become a necessity nowadays considering the economic benefits that can be cashed Just by

assessing the number of carbon stored 1n various inventories 1n forests



Corests can act m both ways as a carbon stonng facihty and carbon capturmg factory A
tapdly growmg young forest had the ability (o sequester laige amount of atmospheric carbon
roughly propoitional to it biomass while an old forest act as a massive 1esenvorr and holding
large volumes of catbon even 1f the net growth of forest is stopped Thus an old forest continues
o hold large volume of carbon while the young forest continucs to sequester the carbon as the
bromass ol forests expand 1t mduccetly expands the carbon storage s entories (Sedjo, 2001) The
Intargovemmental Pancl on Clhimate Change (IPCC) estimates that with the correct use of
forestry. forest management and pohey the catbon stocks can be 100 GTS more it compared to

forests without a pohicy and management (1IPCC 2001}

In order 1o correctly estunate the stocks ot carbon n a forest compartment tollowing four
carbon pools should be measured aceurately -

| Above Ground Bieomass

12

Below Giound Biomass
3 Soud Carbon

4 Standing Litter Crop

Above ground biomass mcludes trees and shrubs [t 1s of greater importance as it wall
cnut carbon when the forest 1s removed In some cases more carbon s released back nto
cnvaonment when a forest 1s comverted mto agricultural land The Intergovernmental Panel on
Chmate Change (IPCC) 2006 gwidelmes provides default values fo1 above ground biomass
estimations According to this panel the tice category has the diameter of at least 10um at breast
heght (DBLD The shrub’small tree category has the diameter [ess than 10em at breast height

(Armo, 2009) Estimation of carbon stocks 1 above ground biomass 1s mostly time consuming



espectally i lilly arcas where the land 1s usually not uniform and the topographical {catures
¢hanges more abiuptly as compared 1o flat arcas Thus the use of Google maps and imagmary
satellites can also prove frutful v deploymg sample plots actoss the area A simple 1andom
samplig s not a solution i lully arcas as the deployed plots may not be (he true representation
ol geopgraphical arca With the help ot Google maps and assessing the crown cover of forest
cqual number of sampling plots should be deployed m whole arca to have the true 1epresentation
The use of GPS m matking and locating the samplmg arca 15 efficient and correct way of
sampling the plots especially w arcas with fewa roads (MacDicken, 1997) Due to the massne
mdusttialization and fossd tuel burnmg which direetly tripgers the increase of atmospheric
catbon, ot of cfloit and hope 1s put mto mitigations measutes and rescarch as to understand the
true potential of tiees, soil, occans and other plants to temporauly sink the carbon The Kyoto
Protocol wluch 1s the mam instrument for combating the global warming and sca level rise
suggesls that the reduction of carbon emission s Just as important as reduction ot atmospheric
carbon by tices and soil (Roger of af, 1998) The carbon tends 1o absorb more readily i occan as
conmpared to land Due to nse of temperature of sea surface, the stoted carbort m oceans 1s
making 1ts way back to our atmosphete this contributing moie i global w armmg  As cold wata
has much Tngher tendency to hold dissolved gases as compared to warm water This action 1s
also knovwn as Carbon Pump™ Belore the massive industrialization we had a basie 280 parts per
milhon (ppm) of atmospheric carbon Now we arc 11sing above 394 ppm to rcach 400ppm by
2016 Mote carbon 1s produced cach year which accumulates 1nto the enyronment tesulting n
Global Warming, Sea level nise and depletion of ozone The permanent solution 1s to use the
ability ot trees to absotb the caibon and storing it permanently The abihity ol so1l and oceans to

absorb catbon 1s alvo considered but 1t 1s temporary solution (IPCC. 2007)

10
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Fig 1.2 Sources of Carbon in atmosphere

Watershed: A watershed areas are fairly common in hilly areas they act as a basin or
water catchment They funne! the water accumulated via rainfall or snow mto a common outlet
normally a river or water channel Precipitation Precipuation 1s the major controlling factor
contributing to stream flow. the precipitation 1s controlled the amount of snow or ranfall m

watershed area Infiltration A common charactenstic of water shedding areas When the rain

falls on dry ground, some of the water 1s absorbed mto the so1l which eventually seeps down the

hill nto the water channel Some water penetrates deep into the soil and recharging the main

aquifers Soil Saturation When the ran falls on a wet ground 1t doesn’t gets absorbed into the
so1l The surface acts as a runoff and all the water quickly accumulates mnto the main water

channel Slope of the Land: Slope of the land plays an important role i the ime required for

11



water from tam 1o reach the common outflow Ram falling over steep land will consume less

e m comparison to tamn over a flat land Water use by People Water shedding arcas play an
mnportant 1ole espectally m arcas where annual ramfall s scarce The use may range from

dokang water o water for unigation, imdustrics and mining

In developing countiies both government development agencies and non-govyernmental
orgamizations have implemented watershed management projects with the aim of reduving
povarty and ncieasing agicultural productiv ity espeaially on nllsides and rural arcas (P Carlos,
2003) Vegetation 1s of extieme importance m water shed atcas as its loss will directly tngger the
loss el top layer of lertide soll which mdirectly mcereascs the loss of sediment due 1o sticam flow
Ihe accumulation of sediment lost trom ridges will accumulate in water basin this reducing the
waler storng capacity (GOP e af, 1992, NCS, 1991, Shah, 1989, Shah, 1991, Al 1990,
Mintssale, 1991y Watasheds me fa below their reproductive potential and depleted
condiions This 1s because of lack of management, unchecked grazmg. continued misused

thiough deforestation and lack of tacilitics {or cultivation of steep slopes

As a result watersheds aic severely damaged and ther reproductive potential s
decreased The loss of sediment duc to mismanagement of watersheds will result 1 accumulation
ol sediment e water storage dams thus decreasmg ther storage capacity (WASID, 1967)

logether watcrshed and 1ange lands make up about 65 to 70°. of countiy’s area {Ashrall 1987)

12
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Fig 1.3 Watershed Management

From the whether perspective. Pakistan 1s basically a dry country except for the sub-
tropical terrain in Punjab and wet zones on the southern slopes of Karakoram and Himalayan
range while majority of Balochistan 1s arid and dry More than three-fourth of country receives
an annual ramnfall of 250mm And thus less than 25% of area 1s important when 1t comes to

watersheds (NCS. 1991)

The carbon stock assessment will be done on Dormuara district Ziarat which 1s a water
shed area of Ziarat. Balochistan The area 1s abundant 1n vegetation of “(leu ferruginea” and
compnises of many small water streams merging into a big water channel Ziarat 1s located at
East of Quetta at the distance of 120 km's and 8.850 feet above sea level The ecological value of
Ziarat 1s mestimable The biosphere reserve house the largest junper forest of Pakistan

expanding to an area of 110.000 hectares Ziarat and the surrounding areas also provide very

13



good opportunity for hiking and trekking and 15 a majo1 tourist attraction especially in winter
Ziarat 15 regarded as national ticasure not only because 1t hosts vne of the most ancient juniper
lotests of world but (he founding father of Pakistan Muhammad Ah Jmnah spent last days of his
life at Ziaat The area 1s @ major tourist attraction in Ziarat due picturesque landscape, varous
golges, Quawd-c-Azam residency and presence of holy shuines Domuara serves as a passage way
for local people to travel quickly inte surrounding regions of Hainar and Kohlu The arca 1s
usually mhibtted by Nomads Domiara also hosts the highest peak of district Ziarat named
“Khalifat”™ wlnke 1t also hosts the second highest peak of Ziarat region known as * Malihat™ Tlus
reglon 1s unique as its not only the water shed area but this small area has no forest of Juniperus
marcopoda This 1s the fust time that any study pertaming to estimations of caibon stocks 1s

caunied oul i Baloclhistan prosyince

Olea feriuguiea 1s found 1 dry temperate. sub-tiopical and moist regions of Pakistan
ftom 500 10 2000m 1t was recorded hom Western lulls of Balochstan, Afghan Border, Chitral,
Du, Azad Kashmn. Salt Range, Wazuistan, Muitce and Swat hills (Baquar. 1969. Sheikh,
1993) This diought and frost resistant specic 1s also known as [ndian Obive and Kahi It shows
great dvasity and adaptation to harsh environments It can sursy ive 250mm to [000mm pel yeal
precipttation and temperature ranging from -10 C to 40 C, theicfore 1t can be casily planted on
semi-arid, ard and diy temperate regions with mimmmum input This specie help in improving of
microchmatic, water shed. cdaphic and environmental condition of the area thiough plantation
Further benefits can be 1eaped through its frunt, feave and wood which can be utilized to make
[odder, fuel, o1l and construction (Baquar, 1969) This tree 1s native to subcontinent mcluding

India, Pakistan and Atghamstan Indian oline 15 evergreen tree reachng about 9 to 12m tal]l and

14



0 3 to 0 6m m diameter Leaves of Induan ol e are long measunng about 3 1o 10em It produces
while Hower wilueh are arranged 1w bunches The fruit s Smm long diupe which matures
between May and December The tlowers of Indian Olis ¢ bloom between March and September
Indian Olive 15 a tolerant tiee and has the abibity to grow n various soil teatures such as
calcarcous, loamy, gravel and sandy soils This specie has no known discase or msect problem
and s frost and drought resistant This tree s good tor reforestation in senm-arid to and reglons
Its funit, o1l and wood can also provide economie benefits The wood s commonly used as a fuel
and lor hurnituee making as its hard and heavy 1The tiee s sigmiticantly known lor s protection

of watershed aieas (Sluckh, 1993)

I.1 Problem Statement

Pakistan 1s basically an agnicultural land with wide range of dense and thick forest spread in
to the country  Leanmng towards Kyoto Protocol. Pakistan can use the thick torest spread across
the country as a source of meome thus playmg its vital role in Caibon reduction as well reaping
the cconomie benefits (Khan | 2016)  Atmosphenic catbon 1s ol major concern as its percentage
continues to nse i eny ironment. The idea belund carbon trading 1s yuite sunilar (o the trading of
commodities 1 ¢ market Carbon would be given an economic value, allowing people,

companies o1 nations o trade i (HPCC, 2007}

Ihe major problem of the world 1s the excessive use of lossil fuels for the genetation of
eocrgy tequired lor modem hife operattons and the amount of Caibon Dioxide produced as a
result ot burning wood, coal, gas and petroleum Due to incicase of Carbon Diovde
atmaosphere the woild temperature 15 inercasmg with cach vear also known as Global War ming

Global warmimg 1s 1esponsible for melting of glaciers m Southern and Northern hemispheie and

15



Sca Level Rise This problem arsmg due to atmospherie carbon needs to addressed and thus the
use of flotestry and forest management 1s proving 1o be benefical The role of forcstry
management and forestiy 1s now a recognized remedy and nutigation measure tor contiolling
Catbon and other Green House Gases build up n the atmosphere The piotection of forests and
butldig forests specifically lor Carhon Sequestration will not reduce harmful gases 1n our

cin nonment but can alse prove economical by the production of wood (Sedjo, 2001)

The Indian Olive forest i Ziarat espectally the concentrated and uniform yumiper forest
can’t be ienored due 1o 1ls bio-dnversity and thus an tmmediate consensus needs to be deseloped
[or measuning Carbon sequestration and ultimately its potential No study has been carried out in
Balochtstan or assessing the carbon stocks of forest cover Thus 1s the [irst ime a study 1s carried

oul 1n Ziarat distiicl to asscss the carbon stocks of Domiara

1.2 Aim and Objective

I his study was designed

0 To map and calculate otal area ot Domiara. Ziarat
o Todentify the forest cover and habitat
o To document the catbon stocks of Domiara, Ziarat

o To analyze soil, tree, shrub and hitter samples

1.3 Significance of the study

The benelits of the study pertaining to assessment of carbon stocks will help n policy making
and cstimation of carbon stocks which help 1n asscssing future threats o damages related Lo

16



rcmoving of forest cover (Bohn 1998) Photosynthesis tiansfers carbon dioxide fiom the
atmosphere to wood and other plant tissues m the {orm of carbon (Dillinger «f  2006) many
cllorts are bemg made for teduction m atmosphenie carbon dionide levels (Hairah, 2009) In
global carbon cycle biomass 1s an important butlding block and ts used to help quantify carbon
pouls and changes of Green House Gases from the terrestrial biosphere to the atmospherce
assoctated with land cover changes land-use (Cawrns or of , 2003, IPCC. 2001} Biomass
production m ditferent torms plays important role m carbon scquestration n trees These carbon
pools ate composed of dead and love below and above ground biomass Above-ground biomass,
boiow-ground biomass, dead wood. hiter 15 the major carbon pools dny ccosystem (FAQ,
2005, IPCC, 2003, IPCC, 2006) The mercasing carbon enuission 15 of major coneerns for entire
world and 1t s addressed m Kyolo protocol (Chavan, and Rasal. 2010, Ravindranath, ¢f of

1947)

There s no previous record of carbon stock lrom the arca and the habitat status and specle values
are stll not sdentificd  Theie 1s a possibility of discorvery of some new mventories 1 the
documentation ol mdigenous knowledge The study will help i documentation of total area ol
Domuata valley m Ziarat and assessing its forest cover The study will also help n dentification
ol tice species located m Domuara as this as the first time such study s bemg carried out 1n

Domuaia, Ziarat

2, REVIEW OF LITERATURE

REDD+ 1= recent phenomenon which measuies the Caibon storing capacity and capabiiity ot
forests of the world Work on Carbon Stock reservours has started recently in Pakistan So far

very dess work has been cavied out in Pakistan (o assess the Caibon Stock of national forests

17



Recent studies have been carnied out on GhoraGali forest and Margalla forcst Result shows that
the asscssment of stock with defined methodology s completely feasible and beais truitful
1esults The amount of carbon stored n plant biomass exceeds that of atmospheric carbon
dioskle Tlus shows the umportance of forest ecosystems n the caibon cycle globally and the
necessity Lo accwmately calculate the amount of carbon stored m forest ecosystems (Morison et

al , 20006)

A study was conducted to analyze the potentual of watershed The w idespread
detenotation of wateisheds around the wotld 1s a threat to agricultural and livestock moduction.
Inclihoeds and ecosystem health, strengthened by Jimate vauabihty and change Laige scale
testoration of degiaded w atersheds may 1equire 10 to 20 years tor full benefits to be realized 1n
this perspectine watershed management and sustamable land and water management aie key
development ateas which piesent a multiple win potential syneigy between food sceurity,
chmate adaptation and climate mitigation Global surface temperatuies have meicased by 0 8o(
stnee the late 19th Century with an avelrage 1ate of incicase of 0 150C per decade smice 1975
Ihe Fatth’s mean temperatuie 1s projecied to merease by 1 50C— 5 80C dunng the 21st Century
Watershed and land degradation are compronusing the capacity of ecosystems to provide,
mamtaii, and tegulate cittical functions and services, meluding resihence to climate vanabiity
and natural hazmids, ¢ g regulating foods and pres enting droughts Upstream land degradation
1educes the capacity of ecosystems to ictain water and regulate water flows, thus preventmg
creessive 1unoft during the ramy season  Carbon trading offers opportumities for the
tehabihitation of degraded lands and watersheds through different practices Tree plantmg on
degiaded lands that cannot support crop production can contribute to carbon scquestration and

have local benefits i the form of reduced eiosion and water use cfliciency, and off-site benefits

18



such as watar quality imposements 1t demonstiates the synergistic relationship of watershed,
land and water management that should be consciously promoted in climate change and carbon
matket negotiations and cooperation Payment lor Ecosystem Services i the form ot carbon
sequestration could also be mtegrated into trans boundary basin cooperation ctforts (Bernouser

al 20101)

It 1s eatiemely hard to predict the magmtude of future carbon dioxide induced global
warning because of ambiguities i the role played by ccosystems and occans with the sourcing
and sinking of catbon diwvide As Siberia 1s known for extensive areas (1 * 106 km2) of deep
{up 1o 90 m) deposits of organic-rich frozen loess (wind-blown silt) that piled up during the
Plaistocene, still it has not been considered in most global carbon (C) inventories Same deposits
arc present but in Lar less quantity in Alasha Due to global warming at lngh altitudes permafrost
{permancatly fiozen ground) to melt and raising questions about the 1ole of carbon in thawing
permatiost (Zimover af . 2000} It was shown m the rescarch that Siberian loss permafiost
contamns a large organie carbon pool (~ 450 G T—Ilar more than the quantity of carbon present in
ou atmosphere}  Lhe organie carbon pool decomposes quickly when thawed and normally  act
as a positine leedback 1o climate global warmuing  The rescarchers provide the first quantitative
estimate of carbon stocks i Siberian loess permalrost and show that the pool 15 so large (~ 450
GT cabon—more than half the quantity in the cuirent atmosphere) that it can wairant changes
i global cartbon inventonies In this rescarch. observations are made thus prosviding prediction
into the processes by which cartbon accumulates i or disappears from Siberian loess permafrost
Iurthermore, the huidles of changes in permafrost caibon for the global carbon cycle are

discussed (Znnover af |, 20006)
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Anuther 1esearch study aboutcarbon sequestration potential of swamps and lakes n
China Wetlands arc considered as one of the most important ceosystems of land Investigation
showed that theie aie major differencesmn the carbon sequestration potential of vaous lakcs
Swamps had a carbon sequestiation potential of 4 90 Tg carbon wlich 1s significantly higher
than lakes m Chia Coastal maish and mangroves have the highest carbon sediment rate m
swamps Carbon sequestration polential of returnmg farms to lakes and swamps was 30 26 and
022 GgCa™', 1espectively The carbon sequestration potential of wetland 1estoration was 6 57

GgCa_'(Bat menet af | 2007)

Caibon smk possesses importance, as it contiols the atmosphere directly and mdueetly
To understand and find driving tactors behind this process attams a recent question 1
biogcochemstry  This paper mvestigates approaches 1elated to diffcrent research studies as
oxygen esposuie hme and prescrvation by dissolving fiom orgamc matier to nunerals and
tecalettrant orgamc matter  Lakes possess a high rate of carbon sink but they were usually
1gnored due o their small functions and size This study 1s mostly done i marine sediments and
tesults adapted to lake sites The lakes caibon burial can be best compated with deltaic sedment
systems as tenesinal organie matter m the terrestrial catchment connected river systems and
tetrestial catchment arca usually plays a vital role i the much Ingher carbon burial rates of lakes

(Lalef wf  2005)

it has been {found that the mdustrial enission of carbon (C) m China 1n 2000 was about
I Pes1™ Tts expected that it may exceed that of the United States (1¢84 Pg C) by 2020 China
has a Jarge land arca w hich is sinular i size to that of the United States It comprises of 124 Mha
of cropland. 400 Mha of grasng land and 134 Mha ol forestland Tenestrial C pool of China

compiises about 35-60 Py i the lorest and 120—186 Pg (n soils Soil degradation 1s a major 1ssue

20



which aflects 145 Mha by different degradative processes Out of those, 126 Mha are susceptible
to muicased soil erosion Total annual loss by crosion 1s estimated at 5¢5 Pg of soil and 15¢9 Tg
of sutl o1ganic catbon (SOC) Eroston-induced enission of C into the atmosphere may be 32—
64 Tgyr ' The SOC pool progiessnely declined [rom the 1930s to 1980s n soils of northemn
China On the other hand, 1t shightly mncicased m those of southern China because of change mn
tand use A number of management practices lead 10 depletion of the SOC stock wlich mclude
cultivation of upland so1ls, negative nutnent balance m cropland, 1esidue remeoval, and soil
degradation by acceleraled soil erosion and salinization Agricultural practices that augment the
SOC stock clude conversion of upland to rice paddies. mntegrated nutrient management based
on liberal usc ot bio solids and compost, ¢rop rotations that return lage quantities of biomass,
and conseryation-clieclive systems Moreover., soil restoration has a potential to sequester SOC
Towl potential of soil € sequestration m China 15 105-198 Tg Cyr ' of SOC and 7—
138 Tg Cyr™' for soil moiganic carbon (SIC) The accumulative potential of soil C scquestration
of 11 Pg at an average ratc of 224 Tg yr™" may be 1calized by 2050 Soil € sequestration potential
can make up for about 20 per cent of the annual industral emussions m China (Abduler of

2008)

It 15 a well-known fact that scientific advancements 1 understanding of processes which
regulate catbon (C) balance in terrestial semi-aquatic ccosystems are crucial  However,
empiriedl evidence n favor of assessing the roles and potentials of wetlands and semi-aquatic
ceosystems m C sequestiation 1s scarce The stability of organic matter and assessiment of 1oles
ol bt abiotie dactors may lielp m improving  the understanding of fundamental
biogeachenical and ceo-physical processcs as well as 1 the reduction of antluopogentc CO2

the atmospheie with long-term equisalence (Wang e uf . 2007)

21



3. RESEARCH METHODOLOGY

The current study was carried out in Department of Environmental Science. Faculty of Basic and

Applied Sciences. Intemnational Islamic University Islamabad during January 2016 to July 2016.

3.1 Study Area:

The carbon stock assessment will be done on Domuara district Ziarat which 1s a water shed area
of Ziarat, Balochistan The area 1s abundant 1n vegetation of Olea ferruginea and comprises of
many small water streams merging nto a big water channel Ziarat 1s located at East of Quetta at
the distance of 120 km's and 8.850 feet above sea level The ecological value of Ziarat 1s
nestimable The biosphere reserve house the largest juniper forest of Pakistan expanding to an

area of 110.000 hectares

C

Can \:Qlk o

Fig 3.1Area map of Domiara Vailey
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Configuration of the ground: The tract 1s rugged and hilly The gradient ranges from

Meciptious o moderately steep The Tull tops are mostly rounded and form plateaus The upper
slopes are precipitous and 1ocky The lower slopes are moderate stecp to steep The narrow

valleys located between hills are gently slope The elevation vaiies fiom 5000 to 11,755 ft

Geology (Rock and Soil):The main rocks aie sand stonc, Juriassic. Stwalik Conglomerate,

Paly, Ghazij, Shales and Kith The soil 1s poorly developed due to steep slope and madequate
ramfall The properties of soil are governed by texture, depth, water mfiltration, gravel content,

opography. drainage and moisture holdig capacity rather than chemical makcup

Climate:The climate of Ziarat 1s extiemely cold mn winter Snow falls iom December to March

and frosts are frequent Stiong winds are common in Zaarat and they blow throughout the year i

To1Shor and Zarghun and over the rest of the arca in wintcr

Water Supply:The centtal Zarghun, North Zarghun and Maza stale forests drain towards

Quetta 1est ol the wea of Ziarat diams mto Nait River Kach, Sumi Kanr, Kowas. Wam and

Khwaia are the main nullas ol Ziarat

State of Boundaries: This is the first ime the Domiata Valley 1s given a separate entity 1n

any 1escaich The arca 15 eacluded in Woiking Plan for the Juniper Forest of Quetta Civil
Divistion due to non-availabiliy of Junmiper tices Domtara 1s abundant m Oleu feriuguiea crop
and this 15 the only locality in Ziaiat forest wheie no such ctop 1s tound It 1s a watershed zone
which opens mlo Domiara Nulla Nulla m center of Domiara valley which takes all the

fieshw ater to [Hanat
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The total area of Domiara which 1s calculated for the first time with the help of map sheet no 34
N. 11 and 34 N, 15 from Geological Survey of Pakistan and Google Maps 1s 6,623 acres The
total area was then divided 1nto 4 categones as per crop density after a survey with the help of
Google maps and frequent visits The green area shows the maximum crop density which is 51-
60%, the orange area shows the crop density ranging from 31-50%, the yellow marked zone
shows the crop density of 11-30% while the black area denotes the crop density of 0-10% Hence
it can be seen that Domiara valley’s massive area 1s not under cultivation and the vegetation 1s
not umform The maximum tree/vegetation density was found along the Domiara Nulla which

extend and splits m two ways

The demarcation of density zones 1s as follows

QI T8 TN ]

Fig 3.2 Different density zones of Domiara Valley
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Fig 3.3 showing the abundance of Olea ferruginea in study area

Fig 3.4 showing the entrance of Domiara Valley




Fig 3.5 Showing the form and structure of Olea ferruginea

3.2 Materials

3.2.1 Type of Sampling

Tree Sampling

Tree samples were measured at breast height using girth tape and 1its height via bamboo All the
data was recorded on a pre-made table at site There was no dead wood and herbs/shrubs to be

recorded

3.2.2 Chemicals

There were no chemicals used for sampling or preservation of vegetation and trees.
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3.2.3 Equipment’s and Instruments

The mstruments used were Gurth tapes, volume tables, handheld GPS, measuring tape, wood

matKets, shovel, spray pamt, 6ft bamboo stick, rope and polyethylene bags

3.3 Mecthods

3.3.1 Sample Collection

The study arca was tust divided mto 4 density zones after survey Assessing the aop density the
ared of Domiara was classtfied mto 51 0 60°q crop density, 31 to 50% crop density, 1 o 31,
density and 0 to 10% cop density Cach density zone was then sampled by deploying 4 random
[ acte plots so 1t represents the whole area of particular density GPS co-ordmates were recorded

for each plot usmg handheld GPS Measuring tape was used to maik aiea of198x2208

The area was marked at corners using a red spray pamt After the arca 1s marked trees
weie counted and total number of trees per plot was recorded for statistical analysis
Mcaswrement of cach tree in plot sample was then taken at bicast height using girth tape and
suntlarly oty helglt was recorded using o 61t bamboo stich as a guide Same procedute was
repeated tor 16 sample plots deployud throughout the study aiea Data collected from the tfield
way recorded 1 pre made tables along with all the necessary stats of wea The plots were picked

randomiy m each density class
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3.3.2 Analysis

FORMULA AND DEFAULT VALUES USED FOR ESTIMATION OF Vegctation

CARDBON IN STUDY AREA
Step- 1
a. Stem Yolume

Volume (m'/Ac) of tree specics lor all the sampling sites was caleulated usmg following toimula

(Phulips, 1994)
Volunte of tree (m’) = (n/d) x dahaf

Where

s 3 1410

“d” 15 diameter al bieast height

"I 1s heiglit ol tree up to first branch
"7 1s {orm lactor

*Form lactor used for Oleu ferruginea 1s 0 50 (Altrellet wf, 2012)

b. Stem Bromass
Stem Bromass (1) = Volume (mi} ~ Wood Density (Vm")

W ood density used lor Olea ferruginea 1125 (Sheikh 1983)
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c. Above Ground Biomass

Aboyve Ground Biomass = Stem Biomass \ Biomass Expansion Factor
*Biomass expansion factor used lor Olea ferrugimea
=191

(IPCC lable 3A 1 10, Rawat and Tandon 1993, Rana and Smgh. 1990)

d. Rool Biomass

Root Bionass = Above Ground Biomass x Root Shoot Ratio

*U 56 1oot shoot ratio was used lor Qicu ferruginea (VCS MODULE VMDUO001, 2013)

c. lotal Tree Biomass

TLotal Tive Biomass = Above Ground Biomass + Root Biomass

Step-2

Carbon Stock in Trees

Catbon Stock in Trees = Total Tice Biomass x50 (Cairbon 1at10)
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4. RESULTS AND DISCUSSIONS

Global carbon dioxide emission has mcreased by 18%0 and 1s {atal for enmvironment by
reaching s lughest level afier 1750 1t 1s contnibuting to clunate change and global warming
which was also discussed i carth summt held at Riw De-Janerio in 1992, Kyvoto protocol at

Japan i 1997, Copenhagen conference m 2009 held at Denmark (D M, 2011)

The aboveground biomass of the selected study atca was caleulated using taking diameter
ol a sclected tiee species at bicast height, height of tree and wood density The sequestration
polential ol other parts of tice are rarely measured but generally assumed o be 50% ot the dry
weight (Losief «f , 2003, Jana er of  2009) 1he carbon content i any woody mass ot a lotest 1s
50 ol diy matter (Paladimic et «f  2009) Temperate forest which oceur in mud-latitudes
noimally about 50 North and South of cquator contains less stored cartbon as compared to
tropical forests Around one-thid of the cartbon 1s stored m tree vegetation wlile a small portion
15 stored 1 sorl As moie photosynthiess 1s cariied out by terrestrial green plants more carbon s
stored m tcee biomass by conversion ol carbondiovide (Gorte 2009, [PCC, 2003) which results 1n

growth of ditferent paits ol tiee (Chavan and Rasal 2010)

For more authentic estimations the study arca was divided mto four class densities alter
suivey  The Olca forrugmea inoats maxomum density was present along the skirts of Domiara
Nulla Henee 4 density categones were established with maximum crop density of 60 percent
and nunmum ot O percent The interval was divided mto 51-60%4, 31-50%0, 11-30%. 3-10% The
average diameter of class densitics were 12 26 mches, 9 4 mches, 8 2 inches and 12 36 inches

tespeetinely
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Sularly average height recorded per class density was 189 ft, 28 2 [t 268t and 296 #t The

total dry bromass, carbon dioxide and biomass m 16 plots of T acre can be seen intable 4 1

—bcllsii_\ Class

Total Dry Biomass (()

Total Carbon Diovide (t)

Total Biomass (t)

51-60% Density

33 23 tons

131 27 tons

71 53 tons

31-50%0 Density

2998 tons

18 47 tons

04 55 tons

1[-30% Density

15 6Y tons

61 99 tons

33 79 tons

0-10% Density

13 91 tons

54 94 tons

29094 (ons

Table 4.1 Showing total dry biomass, catbon diovide and biomass 1n four deunsity zones

Quantifying the biomass will help in builldimg statstics [or different carbon pools which

mduectly will benefit i ¢ceonomie pains and policy makmg against enussion of Gieen Touse

Crases. Sca Level Rise and Global Warming (Cairns of «f, 2003, [PCC. 2001) Estimations of

changes m catbon stocks and carbon stochs above and below ground 1 important and nccessary

for reporting o kyolo Piotocol and Umited Nation Tramework Comvention on Chimate

Change(UNECC) (Green ¢f al, 2007} Ticcs are considered as most important means of reducing

catbon content m atimosphiere, not only they are significant element of diversity and landscape

but (t help greatly teduce the ellect of carbon m an environment thus tices are the only long term

solution as 50 percent of therr standimng bromass 1s cartbon tself (Ravindranath er af, 1997)
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Fhe catbon stocks of Olew ferrugmea m Domiara Valley which 1s a water shed zone of
Zuarat Valley were caleulated using 16 samples of 1 acre deployed via random selection
Watersheds are {ar below their reproductive potential and v depleted conditions This 1s becausc
of lack of management, unchecked grazing, continued misused through deforestation and lack of
facihties for cultivation of steep slopes As a result watersheds arc severely damaged and their
teproductne potential 1s decreased  The loss of sediment due to mismanagement of watersheds
will result in accumulation of sediment in water storage dams thus decreasmg ther storage
capactly (WASID, 1967)  Together watershed and range lands make up about 65 10 7% of

counlty’s area (Ashraf. 1987)

Osverall 123 tiees were sampled in density class 51-60", 103 trees m density class 31-
30", 06 tices m density class 11-30% and 30 trees mn density 0-10° Every trec was measured
uswg gith tape al breast height and the height of the tree was measured usmg 6ft bamboo stick

as d guide The data coliceted atier sampling 322 t1ces m 16 sample plots can be seen 1n table 4 2

Tree Species:  Olea ferruginea

Density Class Tree deusity Average Volume (m} CS Areca (m2)
51-060% density 123 trecs 0245 0 0825
J1-50"0 density 133 trees () 255 0 0525
[ 1-30° density 00 tiees 0215 0 0462
0-11"e density 30 trees (0 45 00842

Table 4.2: Showiug tree density, avcrage volume and Carbon stock arca
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4.1 Carbon stocks of Oleu ferrugineu in crop density 51-60%

Tolal carbon stocks calculated in this crop density wereS507 tons i 616 acres The details of the

aoprtree density along with it Dwameter, Leight, Diy Biomass, Biomass Expansion Factor. Root

shoot 1atio, tolal biomass i each Uee, carbon and carbon drowide 1s shown 1n table below

Diameler | Height Dry Bio D.biomass* Root shoot | Total Carbon | CO2 (t)
(inches) (10 niass(t) Exp.Factor (t) ratio Biomass (t)
()

12 4 275 () 3673 (} 506874 0 2838 0 7907 0 3954 1 4511
172 174 () 4472 0617136 0 3456 09627 04814 | 7667
62 21 0 0701 0 096738 0 0542 0 1509 0 755 02771
165 2319 ) 5653 0780114 () 4369 1217 0 6085 22332
76 154 00773 0 106674 0 0597 0 1664 0 0832 0 3053
93 257 01931 0 266478 0 1492 04157 (2079 0 763
154 (57 ) 3235 0 44643 025 ) 6964 () 3482 1 2779
143 129 2292 0316296 (3 1771 0 4934 0 2467 0 9054
149 10 5 02025 0 27045 0 1505 0436 0218 0 8001
123 18 1 {} 2379 (328302 (0 1838 05121 (} 2561 (0 9399
123 6 (} 0789 () 108882 0061 0 1699 0 085S 0312
119 75 () 0923 0127374 00713 (1987 0 0994 0 36438
(73 11 0 2886 0 398268 0223 06213 03107 1 1403
103 279 0 2571 0 354798 0 1987 0 5535 0 2768 1 0159
124 253 0 338 (} 46644 02612 07276 0 3638 [ 3351
162 [2 1) 2736 0 377568 02114 0 589 () 2945 1 0808
40 115 00211 0029118 00163 ) 0454 00227 00833
(41 165 () 285 03933 02202 006135 0 3068 1126
113 167 (} 1853 0 255714 0 1432 () 3989 (0} 1995 () 7322
101 213 0 4797 0 661986 (3707 1327 05164 1 8952
171 22 4 () 569 0 78522 04397 [ 2249 06125 2 2479
14 4 I35 02432 0 335616 0 1879 () 5235 02618 0 9608
68 4] ) 0566 0 078108 0 0437 (1218 0 0609 () 2235
153 17 4 (3539 0 488382 () 2735 07619 ) 3K 1 3983
14 5 357 0 4694 0647772 03628 I 0106 ) 5053 | 8545
11 26 4 0 2826 (0 389988 02184 0 6184 0 3042 P 1164
123 275 03614 0498732 02793 0778 0 389 | 4276
134 290 ) 4539 0626382 () 3508 09772 0 4880 1 7632
606 157 0 0594 0081972 0 0459 01279 0064 0 2349
135 121 01159 0 159942 () 0896 (} 2495 {} 1248 0 458
87 22 4 01473 0203274 (1138 03171 0 1580 0 5821
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Diameter | [Height Dy Bio D.biomass* Root shoot | Total Carbon | CO2Z (1)
{inchces) ({0 mass(() Exp.Factor (t) ratio Biomass ()
®
124 23 () 3072 0 423936 02374 ) 6613 ) 3307 12137
56 (34 } 0365 (0 05037 00282 00786 | 00393 ¢ 1442
14 6 137 (} 2537 0 350106 0 19061 05462 | 02731 1 0023
69 161 0 0666 0 091908 00515 01434 | 00717 02631
153 89 (1181 0 24978 01399 03897 | 01949 07153
45 123 00216 0 029808 00167 00465 | 00233 0 0855
17 § 17 1 (y 4707 0 6495606 03638 1 0134 | 05067 1 8596
193 214 0 6925 0 Y5565 () 5352 [ 4909 | 7455 2736
13 4 217 () 3385 046713 (02616 (17287 | 03044 1 3373
165 2 4 0 4825 0 66585 03729 1 0388 05194 1 Y62
14 279 0315 0 4347 02434 06781 0 3391 I 2445
134 (24 (} 1934 () 266892 ) 1495 04164 | 02082 7641
37 91 () 0108 0 014904 0 0083 (00232 | 00ll6 00426
56 13 4 0 0365 0 05037 0 0282 00786 | 00393 0 1442
83 17 4 0 1041 0 143658 0 0804 2241 01121 04114
12 4 315 ) 4208 (} 580704 () 3252 ) 9059 (0453 1 6625
03 337 01162 0 160356 0 0898 (02502 | 01251 0 4591
146 122 02278 0314364 0176 04904 | 02452 ) 8999
67 173 ) 0675 009315 ) 0522 01454 | 00727 0 2668
153 [44 () 2929 0 404202 (2264 06306 | ¢3]53 1 1572
73 91 00421t 0 058098 (1 0325 00906 | 00453 0 1663
i23 6 4 () 0841 0 116058 0 065 01811 0 0906 0 3325
24 65 00033 {} 004554 0 0026 00072 | G0036 00132
16 8 182 (14463 0 615894 0 3449 09608 | 04804 1 7631
i3 174 {193 0 260634 0 1492 0 4155 0 2078 0 7626
8Y 202 () 1459 0201342 01128 03141 0 1571 0 5766
135 23 4 {) 3705 (051129 0 2863 07976 | (13988 1 4636
42 254 0 0389 0 053682 0 0301 (URRE (0419 0 1538
134 92 (0 1435 {) 19803 01109 03089 | 01545 (} 567
32 74 0 007 0 00966 ) 0054 00151 00076 0279
32 68 01029 0 142002 0 0795 (62215 | 01108 0 40066
153 132 () 2084 0 370392 02074 (05778 0 2889 10603
62 16 4 () 0548 0 075624 00423 01179 0 (59 02165
1 231 () 2473 0 341274 01911 05324 | 026062 () 977
93 67 00503 0069414 {} 0389 () 1083 ) U542 0 1989
45 172 03142 ) 433590 0 2428 06764 | 03382 12412
(13 153 0 1697 0234186 01311 {0 3653 0 1827 U 6705
14 7 181 () 3398 0 468924 02626 (07315 {} 3658 1 3425
111 202 0 2269 0313122 01753 () 4884 02442 0 8962
(43 194 {) 3440 0 475548 () 2663 07418 | 03709 13612
123 235 () 3089 0426282 0 2387 () 665 03335 1 2203
91l 241 {1752 0241776 (} 1354 (03772 | 01886 06922
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Diameter | Height Dry Bio D.biomass* Root shoot | Total Carbon | COZ (1)
(inches) (It) mass(t) Exp.Factor (t) ratio Biomass (1)
(1)
(11 234 {} 2505 (0 34569 01936 05393 () 2697 0 9898
IR 0 2957 0 408066 02285 | 06366 | 03183 | 11682
134 203 04571 () 630798 03532 (984 0 4u2 1 8056
(45 304 () 5553 0 766314 04291 1 1954 05977 21936
IS7 337 07217 0 995946 0 5577 | 5536 0 7768 2 8509
(23 i23 01617 02231406 0125 0 3481 01741 0 6389
[4 4 1706 03171 (0 437598 0 2451 06827 03414 1 2529
112 192 0 2092 0 288696 01617 04504 02252 0 8265
133 93 01429 0197202 01104 0 3076 0 1538 0 5644
135 154 0 2438 0 330444 (1884 () 5248 02624 0 963
79 1497 0 1068 0 1-47334 (} OR25 02299 0115 04221
|98 201 01677 0231420 0 1296 0361 0 1805 {) 6624
T2 194 02114 0291732 0 1634 () 4551 02276 0 8353
77 177 00vl12 0 1258506 0 0705 1964 0 (982 0 3604
121 1606 02111 (1291318 01631 0 4544 02272 0 8338
171 164 04160 0 574908 03219 ) BUOR () 4484 1 6456
24 62 00031 0004278 (0024 0 0067 0 0034 00125
182 114 () 3281 0452778 0 2536 0 7064 0 3532 1 2062
73 [74 0 0806 0111228 00623 01735 0 U868 03186
193 112 03624 Q500112 0 2801 ) 7802 0 3901 | 4317
114 223 03479 0480102 0 268Y 0749 03745 | 3744
173 278 () 7228 0997464 0 5586 1 5561 0 7781 2 8556
14 5 294 (537 074106 0415 11561 0 5781 21216
134 S (} 5382 0742716 04159 I 1586 (} 5793 2126
[S6 356 0 75327 | 038726 0 5817 16204 08102 29734
(11 232 U 2483 0 342654 01919 () 5346 02673 098]
129 G 0 O8R2 0121716 00682 () 1899 0 093 (0 3487
145 [0 X (01973 (0272274 0 1525 (0 4248 02124 0 7795
134 ] 16s 02574 0355212 01989 | 05541 | 02771 | 1017
(23 213 028 () 3864 (02164 006028 030134 | 1061
153 224 (0 4555 {} 62859 (352 () 9806 (0 4903 1 7994
112 225 {) 2452 0 338376 0 1895 05279 0 264 (0 968Y
123 93 01222 (3 1680306 00944 0263 01315 04826
16 ] 112 () 2522 0 348030 0 1949 () 5429 02715 0 V964
158 231 {) 501 (69138 () 3872 1 0786 () 5393 [ Y792
135 273 (4322 0 5964136 (334 {49304 () 4652 1 7073
34 29 002492 () 040296 0226 ) 0629 00315 0156
151 33 () 6557 () 904800 0 5067 14116 {} 7058 2 5903
164 224 () 5234 () 722292 04045 1 1268 (0 5634 20677
16 4 267 (} 6239 () 86982 04821 1 3431 06710 2 4648
13 [56 01731 () 2IRY7H 0 1338 03727 (0 1804 06841
L 17 1 153 0 3887 0 536406 (0 3004 {} 8363 04184 [ 5355
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Diameter | Height Dry Bio D.biomass* Root shoot | Total Carbon | CO2 (0)
(inches) (fv mass{t) Exp.Factor (1) ratio Biomass (t)
Q)

64 224 05234 0722292 3 4045 1 1268 () 5634 20677
75 241 01178 0 162564 0091 02536 01268 04654
10 4 231 02171 299598 01678 04674 02337 0 8577
145 251 0 4585 063273 () 3543 0 987 0 4935 P 8111
132 271 04102 0 566076 0317 () 8831 04416 | 6207
153 1512 03112 0 429456 0 2405 067 () 335 | 2295
153 16 4 03335 0 406023 0 2577 07179 (0359 13175
14 2 177 03101 (0 427938 0 2396 0 6675 0 3338 1225

Table 4.1.1Showing carbon stock in crop density S1-60%

4.2 Carbon stocks of Olea ferruginea in erop density 31-50%

Lotal carbon stocks caleulated 1n this ciop density were9304 tons 1153 acres The details of

the cropitree density along with it Diameter, Height. Diy Biomass, Biomass Expansion Factor

Root shoot 1atio, tolal biomass 1 caclh tree, catbon and carbon dioxide 1s shown m table below

Diameter | lleight | Dry Bio D.biomass* Root shoot | Total Carbon | CO2 (0)
{inches) (ft) mass{t) Exp.Factor (1) ratio Biomass (0
(t)

26 275 00162 0022356 00125 0 0349 00175 0 0642
114 295 (} 3331 () 459678 02574 07171 0 3586 [ 3161
123 314 04127 0 569526 (3189 () 8884 0 4442 [ 6302
45 157 00276 0 038088 00213 0 0594 00297 0109
67 224 ) 0874 0120612 0 0675 ) 1881 0 0941 () 3453
89 295 0203 028014 01569 0437 02185 (8019
9 8 334 02787 0 384606 02154 06 03 1 101
99 il 4 02674 0369012 0 2066 ) 5756 02878 | 0562
X8 29 4 01978 02729064 01329 04259 0213 07817
78 267 01411 0194718 0109 (} 3037 01519 () 5575
95 29 () 2282 0314916 0 1764 04913 (0 2457 09017
67 245 0 0955 013179 0 0738 () 2056 01028 03773
31 24 00271 0037398 0 0209 () 0583 00292 01072
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Diameter | lleight | Dry Bio D.biomass* Root shoot | Teotal | Carbon | CO2(t)
(inches) () mass(() Exap.Factor () ralio Biomass (t)
(t)

134 335 05226 0721188 (1 4039 | 1251 () 5626 2 0647
[ 23 ] 323 0 0148 0 020424 00114 00318 | 00159 (1 0584
74 353 01679 0231702 0 1298 (03615 | 01808 0 6635
133 312 0 4795 060171 0 3706 | 0323 | 051062 1 8945

4 4 355 (4 0597 0 082386 0 0461 01285 | 000643 0236
43 302 0 0485 0 066493 (0 0375 0 1044 (0522 (1916
78 355 0 1876 () 258888 0145 (4039 0202 07413

61 365 0118 0 16284 00912 (0254 0127 04661
23 334 00153 0021114 00118 00329 | 00165 0 0606
32 345 0 0307 0042366 00237 () 060 00331 01215
41 344 0 0502 0 069276 0 0388 0 1081 0 00541 {} 1985
45 16 4 0 0289 {} 039882 00223 (00622 | 00311 (01141
67 234 00913 () 125994 0 0706 0 1966 0 0983 () 3608
84 29 ] 01784 0246192 01379 () 3841 01921 0 705
119 32 () 3937 ) 543306 (0 3043 08476 | (04238 1 5553
123 321 04219 {0 582222 0326 (09082 | (1 454] 1 6665

Jd 5 331 0 60406 0 834348 4672 13015 ) 06508 2 3884
67 245 0 0955 013179 00738 02056 | 01028 ) 3773
§9 293 020106 (0278208 0 1558 434 0217 0 7964
94 291 (2234 (} 308292 017206 0 4809 () 2405 0 8826
96 301 0 24] 033258 () 1862 05188 | 02594 0 952
78 275 0 1454 ) 200652 01124 (3131 0 1566 () 5747
94 297 (228 031464 (01762 04908 | (2454 0 9006
56 20 1 () 0548 0075624 00423 01179 ) 059 02165
34 124 00125 001725 0 0097 027 00135 ) 0495
506 213 () 058 0 08004 0 0448 01248 | 00624 0229
67 24 4 {) 0952 0131376 00736 0205 ) 1025 03762
3 279 0167 0 23046 01291 03596 | 01798 06599
124 29 | {) 3887 0 5364006 0 3004 () 8368 | 04184 1 5355
135 32 () 404 068172 {) 3818 I 0635 | (15318 | 9517
167 323 {(} 7826 [ 079988 0 6048 | 6848 | 08424 3 09t6
89 299 0 2058 0 284004 0159 (} 443 02215 () 8129
135 333 05272 0 727536 0 4074 11349 | 05675 20827
150 154 (} 7484 [ 032792 () 5784 6112 {) 8056 2 95606

| 194 301 1 1804 1 628952 (09122 25412 | 2706 4 6631
129 29 04193 0 578634 0324 09026 | 045]3 1 6563
123 324 {) 4259 () 587742 0 329] 09168 | 04584 1 6823
(27 312 04372 0603336 03379 09412 0 4706 17271
88 29 {) ]958 ) 270204 01513 04215 | 02108 0 7736
97 276 {} 2256 0311328 (1 1743 04856 | 02428 0 8911
65 24 4 0 0896 (} 123648 00692 01928 0 0964 0 3538
X 212 0062 0 08550 0 0479 01335 0 0668 () 2452
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Diameter | Height Dry Bio D.biomass* Root shoot lotal Carbon | CO2 (1)
(inches) (n mass{t) Exp.Factor (t) ralio Biomass (t)
(t)
Y 289 01772 0244536 0 1369 03814 0 1907 0 6999
EE 321 04219 0 582222 0326 0 9082 () 4541 1 6665
135 331 05241 (0 723258 0 405 1 1283 (} 5642 207006
1406 321 (} 5944 ( 820272 0 4594 12797 ) 6399 2 3484
[55 341 07117 0982146 0 55 15321 0 7661 28116
177 334 09091 [ 254558 07026 19572 097806 35915
45 341 06229 0 859602 04814 | 341 06705 2 4607
156 321 06787 () 936606 0 5245 14611 0 7306 206813
167 334 0 8092 1 1166906 (0 6253 1742 0871 3 1966
178 323 0 8891 I 226958 06871 19141 09571 35126
96 272 02178 0 300564 0168% | 04689 | 02345 | 08606
234 312 1 4842 2 048196 [ 147 31952 1 5976 58632
194 334 10921 1 507098 0 844 23511 11756 4 3145
145 345 0 6302 0 RO6Y6T6 0 487 [ 3567 (0 6784 2 4897
44 165 00278 0 038364 Q0215 (} (1599 003 01101 |
45 167 (1 0294 (1040572 00227 0 0633 00317 01163
34 93 0 0093 0012834 00072 002 ()1 00367
33 (12 00106 0014628 0 0082 0 0228 00114 00418
27 87 0 0055 0 00759 0 0043 00119 0 006 0022
75 276 0 1349 0 186162 0 1043 0 2905 0 1453 (} 5333
67 245 (} )955 013179 0 0738 ( 2056 01028 03773
77 287 ( 1478 ( 203964 01142 03182 0 1591 0 5839
71 265 0116l 0160218 0 0897 0 2499 0125 0 4588
72 245 01103 0152214 0 0852 02374 01187 0 4356
72 26 8 0 1207 0 166566 00933 () 2599 013 (4771
74 279 0 1327 0183126 (1026 (} 2857 01429 05244
|55 20t ) (0528 (072864 0 0408 01137 0 0569 () 2088
50 19 4 () 0529 1 073002 0 0409 01139 0 057 02092
(34 32 0 4992 0 688896 0 3858 10747 05574 19723
(24 321 04288 0591744 03314 09231 04616 1 6941
14 5 331 0 6040 0 834348 04672 [ 3015 ( 6508 23884
166 342 () 8187 [ 129800 (6327 1 7625 () 8813 32344
135 312 0494 068172 0 3R18 1 0635 035318 19517
133 305 0 4687 0 6468006 0 3622 1 009 0 5045 1 8515
43 16 4 00263 (0 036294 00203 0 0566 () 0283 01039
45 167 0 0294 0 040572 00227 (1 0633 00317 01163
66 245 00927 (127926 00716 0 1995 0 0998 03663
77 243 0 1252 0172776 0 0968 0 2696 0 1348 0 4947
88 29 8 0 2005 () 27669 0 1549 04316 02158 0792
98 305 U 2545 0135121 (0 1967 (0 5479 0274 1 0056
77 29 3 0 1509 () 208242 01166 (13248 01624 0 596
76 274 01375 0 18975 0 1063 02961 01481 0 5435
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[ Duneter Hceight | Dry Buo D._biomass* Root shoot | Total Carbon | CO2 (1)
(iuches) (ft) niass(t) Exp.Factor (1) ratio Biomass ()
)

50 20| {0548 0075624 00423 01179 (059 02165
66 | 245 | 00927 0 127926 00716 | 01995 | 00998 | 03663
(23 321 04219 () S82222 0 326 ) 9082 04541 1 6665
(12 301 (0328 (045204 0 2535 07061 0 3531 | 2959
(02 321 (2901 (0 400338 02242 () 6245 03123 1 1401
94 293 () 2249 0 310362 (1738 04842 02421 0 8885

Iable 4.2.1Showing carbon stock in crop density 31-50%

4.3 Carbon stocks of Oleu ferrugmea in crop density 11-30%

Total carbon stocks caleulated m this crop density werel 177 tons 279 acres The details of the

crop tree density along swath it Diameter, Heweht, Dry Biomass, Biomass Expansion Factor, Root

shoot tato, total bromass i each tee, cartbon and carbon dioside 1s shown m table below

Diameter | Height Dry Bio D.biomass™ Root shoot l'otal Carbon | CO2 (t)
(inches) (fi) mass(t) Exp.Factor (1) 1atio Biomass ()
)

94 27 01769 0244122 01367 0 3808 0 1904 0 6988
(26 34 0 4013 () 553794 03101 0 8639 (432 1 5854
78 288 01299 0 179262 0 1004 02797 0 1399 05134
97 289 020106 (0 278208 0 1558 (1434 0217 0 7964
85 29| () 1559 (215142 01205 0 3356 01678 16158
67 245 0815 011247 (1 063 0 1755 { O878 (+3222
13 4 321 04273 0 589674 0 3302 09199 046 1 6882
156 34 ] 06152 0 848970 04754 [ 3244 () 60622 24303
167 RRN 0 6844 0944472 ) 5289 | 4734 0 7367 27037
45 14 2 00213 0 020394 00165 00459 0023 0 0844
56 19 1 0 0444 0061272 00343 0 09506 00478 01754
65 246 00771 0 106G3YUS 0 0596 0166 () ()83 030406
66 247 (} 1)798 G L10124 00617 01718 0 0859 () 3153
78 279 0 1258 0 173604 00972 (2708 01354 ( 4969
88 296 0 1699 0 234462 01313 0 3658 01829 06712
96 01 0 2057 0 283866 0159 {(} 4429 02215 08129
|6 7 2506 {0 (852 0117576 0 0658 01834 00917 0 3365
(23 20 04219 () 582222 0326 (1 9082 () 4541 1 66065
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["Diameter Height Dry Bio D.biomass* Root shoot lotal Carbon | CO2 (1)
(inches) () mass(t) Exp.Factor (t) ratio Biomass (t)
)

41 154 00247 0 034086 00191 _0 0532 00266 00976
54 203 00514 0 0704932 0 0397 01106 0 0553 () 203
34 121 00124 0017112 0 00906 00267 00134 0 0492
1606 321 0 7685 [ 06053 0 5939 1 6544 08272 30358
17 8 235 (0 y22] | 272498 07120 1 9851 09926 36428
83 288 01724 0237912 01332 03711 0 1856 06812
45 164 00289 0 039882 00223 (0622 00311 0141
34 112 00112 (0 015450 0 0087 (0242 00121 0 0444
406 164 0 0301 0041538 (0233 (0 0648 00324 01189
55 2001 () 0528 0072804 0 0408 01137 0 0569 (0 2088
43 163 00262 0036156 00202 00504 00282 0 1035
44 154 00259 0035742 002 () 0557 00279 01024
33 Y3 (} 0088 0012144 0 0068 0 0189 (0 00Ys 00349
i3 (12 00106 0014628 0 0082 (0228 00114 00418
20 4 33 | 1967 1 651446 09248 25762 | 2881 47273
124 32 03168 0575184 03221 0 8973 0 4487 1 6467
135 48 {} 551 0 70038 04258 | 1862 0 5931 21767
67 245 () 0955 013179 0 (1738 0 20506 01028 () 3773
77 267 0 1375 0 18975 01063 0 2961 0 1481 0 5435
006 253 0 0957 ¢ 13200606 0074 (2061 01031 (03784
84 29 | (1784 (} 246192 01379 () 3841 01921 (705
54 H'TS 0 04060 0 064722 00362 (0 1009 (} 0505 0 1853
95 192 (} 2289 0315882 01769 () 4928 0 2464 09043
44 (76 0 0296 0 040848 00229 0 00637 00319 01171
55 12 0 0557 0 07680606 0043 01199 0 06 02202
04 245 00872 0 1203306 0 U674 01877 0 0439 0 3446
35 Q4 (00l 00138 00077 00215 00108 (0 0390
134 32| (0 5007 0 6909606 0 38069 1 0779 0 539 [ 9781
23 313 0014 (1 019872 00111 0031 00155 {} 1569
42 345 0 0529 0473002 0 0409 01139 0057 0 2092
63 356 01228 0 169464 0 0949 ( 2644 01322 0 4852
213 345 1 3598 1 876524 I 0509 29274 | 4637 53718
71 330 01454 0 200652 01124 03131 0 15606 0 5747
1 46 00289 () 030882 00223 00622 00311 {1141
136 31 53319 ( 734022 04111 1 1451 05726 210014
147 313 (} 5876 0 R10888 0O 4541 1 265 (6325 23213
43 325 0 Q522 00720306 0 0403 01123 00562 0 2063
189 335 1 0396 1 434048 ( R34 2 238 1119 1 1067
84 279 0171 () 23598 01321 03681 0 1841 0 6756
32 361 0321 0 044298 00248 00691 0346 0127
97 30 | 0246 (33948 0 1901 0 5296 0 2648 (9718
X4 89 01772 0 244536 0 1364 013814 0 1907 {0 6U99
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Diameter | Height Dry Bio D.bivmass* Root shoot | Tolal Carbon | CO2 (t)
(auches) (f0) mass(t) Exp.Factor (t) ratio Biomass (1)
(t)
63 231 0 0797 0 109986 00616 01710 0 0858 03149
31 | 325 00271 0 037398 00209 | 00583 | 00292 | 01072
113 312 () 3461 0477618 02675 () 7451 (03720 [ 3674
123 341 () 4482 0618510 () 3404 09649 04825 | 7708
27 321 0 0148 0 020424 00114 00318 00159 0 0584
113 30 (13328 0 459204 02572 07165 0 3583 | 315

Table 4.3.1 Showing carbon stock in crop density 11-30%

4.4 Carbon stocks of Olea ferrugmned in crop density 0-10%

Total catbon stocks calculated i tus crop density werel 7156 tons m 4575 acres The details of

the crop tiee density along with it Diameter, Height, Dry Biomass, Biomass Expansion Factor,

Root shool 1aio otal bromass m cach tree catbon and carbon diowade 1s shewn n table below

Diameter | Heght Pry Bio D.biomass* Root shoot | Toltal Carbon | CO2 (¢)
(inches) {f) mass(t) Exp.Factor (t) ratio Biomass )
0,

406 [54 0282 0 039054 00219 0061 0 0303 01119
30 235 0151 () 20838 01167 0 3251 01620 0 5967
125 313 04249 0 586362 0 3284 09148 04574 1 6787
17 4 315 (h 8285 1 14333 (0 0403 1 7836 0 8918 12729
157 133 (37131 0 984078 0 5511 1 5352 0 7670 28171
162 346 () 7889 | OBBOR2 () 6097 I 6984 0 8492 311606
16 9| a102 0014076 00079 0022 0orbl ) (404
706 274 (1375 (0 18975 0 1063 () 2961 U 1451 () 5435
hE JRA IS 0 1802 0 248676 01393 ) 388 0194 0712
58 203 00593 0 USI1834 0 0458 01276 00638 0 2341
v 299 02151 0 206838 01062 0463 0235 U 8490
135 3313 (5272 00727536 04074 1 1349 () 5675 20827
156 354 0 7484 1 032792 () 5784 [ 6112 0 8056 2 9566
19 4 361 1 1804 1 628952 09122 25412 [ 27006 4 6631
216 3d 4 1 3943 1 924134 L 0773 30016 1 5008 55079
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Diameter | Height | Dry Bio D.biomass* Root shoot | Total | Carbon | CO2 (t)
(inches) (ft) mass(t) Exp.Factor (t) ratio Biomass (t)
)

125 312 04235 (0 58443 03273 09117 | 04559 1 6732
16 7 342 0 8286 1 143468 0 6403 17838 | 08919 32733
17 4 312 0 8206 1132428 0 6342 17666 | 08833 3.2417
54 18 9 0 0479 0066102 0037 01031 0 0516 0 1894
231 34 1 5762 2 175156 12181 33933 1 6967 6 2269
127 312 04372 0 603336 03379 09412 | 04706 17271
147 361 06777 0 935226 05237 14589 | 07295 26773
97 301 0246 0 33948 0 1901 05296 | 02648 09718
8.4 289 01772 0 244536 01369 03814 | 01907 0 6999
63 231 00797 0 109986 00616 01716 | 00858 03149
12 4 325 04341 0 599058 03355 09346 | 04673 1 715
113 312 0 3461 0477618 0 2675 0 7451 03726 13674
45 341 0 06 0.0828 0 0464 01292 | 00646 02371
34 321 00322 0 044436 00249 00693 | 00347 01273
113 30 03328 0 459264 02572 07165 | 03583 1315

Table 4.4.1 Showing carbon stock in crop density 0-10%

Distribution of Area in Acres

B Crop Density 51-60 % M Crop Density 31-50 % & Crop Density 11-30% & Crop Density 0-10 %

Fig 4.1 Distribution of study area in Acres and their percentage
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Comparasion of Carbon Stored in each Density
Class

Density 51-60% Density 31-50 % Density 11-30% Density 0-10%

M Number of Trees @ Stored Carbon @ Total Area

Fig 4.2 Comparison of Tree, Stored Carbon against area in each density class

Carbon Stored in Each Plot (tons)
Crop Density 51- 60 %

Plot1(11 82 t) Plot2 (631 1) Plot3 (9 22 t) Plot4 (8 42 1)

Fig 4.3 Carbon Stocks in each plot of crop density 51-60%
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Carbon Stored in Each Plot (tons)
Crop Density 31-50%

Plot1{4 64 t) Plot2 (7 83 1) Plot3 {13 63 t) Plot4 (6 181)

Fig 4.4 Carbon Stocks in each plot of crop density 31-50%

Carbon Stored in Each Plot (tons)
Crop Density 11-30 %

Plot1{3 97t} Plot2(261t1) Plot3(391t) Plot4 (6 251)

Fig 4.5 Carbon Stocks in each plot of crop density 11-30%



Carbon Stored in Each Plot (tons)
Crop Density 0-10 %

Plot1{3 97t} Plot2({2611) Plot3(391t) Plotd(6251)

Fig 4.6 Carbon Stocks in each plot of crop density 0-10%

Carbon Stocks in each Density Class (tons)

Density 0-10% h

Density 11-30%

Density 31-50%

Density 51- 60%

35

40

Fig 4.7 Overall carbon stocks of each class density in study area
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5. CONCLUSION AND RECOMMENDATIONS

lhe concetned departments of the lour provinees are canying out the watershed
management programs/pojects 1 cellaboration wiath the Water and Power Development
Authonty (WAPDA) [n last two decades many agencies emerged which are at now mvolved m
watershed management 1escarch and development activities Thete 1s a need to have networking
ol these institutions as no smgle agency can handle all the ssues related 10 watershed
management The wed 1s 1ich i water 1esoutces and hence mote cullivation ot Olea ferruginea
cdn e canred out not only toinerease the cultivation area but its fiurt "Ohive " can 1cap ccononie
benelits for local community m terms ot sclling the fruit and usig the fcaves tor livestock Sinall
ponds can be made o increase the cconomie potential of the arca by fish farmimg The area 1s dry

and temperate and henee the cold water 1s suitable for the tarming of Tuna

Tlis study was designed to caleulate carbon stocks of Domiara Valley m Zarat The
amount of carbon stored m a single tiee was caleulated usig stem volume, stent biomass. above
ground biemass and 100t biomass Domnara valley has an area of 6,627 acres and 1s currently
holding 33,144 tons of carbon which 1s caleulated with the help of 16 sample plots The amount
of carbon stocks will be mereased with the passage of time as the forest grows old Protected
forests are a greal source of storing catbon The so1l and trees will store carbon as they grow and

will act as catbon storage bank

Domuata 1s a watershed arca and play a great amportance m providing water for
agriculture and drmking m nearby arcas specially Harnar and Shahogh Watersheds act as a

lunnel and all water iom stovms and 1am 15 collected in g common outlet which 1s necessary to
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support amimal and plant habitat while providing dunkig water for human and wildhife With
the diffacence of 20001t between average elevations from highest to lower point Domtara plays
an impoitant tole moaccumulating all the water from Ram and snow fall in the central Domiara
Nulla which staits from the center of this valley and empties into Shangh It adts as a water
catehment arca An area of 4,575 acies which 1s 69%s percent of total arca of thes valley lacks
vegetation and all the water will ultimately seek the lowest pomt of this valley This means ¢very
sticant. tibutary or 1ver will ulumately reach large water resenoir The groundwater that we
cannot see will also move towards the lower pomt of the valley Due to small water pools and
sturage of water grazing 15 a commeon feature m this regron and many shepherds take this route

trom Ziarat to Harnar for then large herd of sheep

Cutling of tree 1s completely banned as Ziarat 1s a protected arca and any activity related
W Iclimg ot tree 1s completely banned by [ orest Departiment of Balochistan The carbon storage
potential of Donuata valfey can be mereased by mereasing the forest cover which can be casily
achicved by plantation ol tiees From total area of Donuara which 15 0,623 acres around 69%¢
lacks vegetation due to non-availability of soil and water Most ot the arca 15 barren duc to
mountameus terran and lack of sotl for growth Maximum crop density recorded was 60%¢ that
was located i the fowest pomt of Domuara Valley Donnmara Valley has very limnted amount of
soil and thus cultivation of crop s very linted to speeific regions About 80 person of total arca

consists of mountains and rocks

Followmg recommendations can be frmtful of implemented sincetely by Government ot

Balochistan and Torest Department of Balochistan -
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Construction of ~small dams {o merease the rrigation area and storage of water for
local community

Constiuction ol a reserve forest in Domiara specilically lor Oleu ferruginea to
ucrcase s vegetation and {orest cover

Building cconomic consensus by Government of Balochistan to know the
cconomic value of Carbon Stocks m Domiara Valley

Recognizing and developimg Domiaia as 4 watershed zone

Watcrshed nanagement legislation, policy  guidelines o plan in erder 10 manage
the mountam ccosystems i Domiara

Walter scarerty i surrounding regions can be reduced by watershed management

Preservation of Bio-Diversity e
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