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[bookmark: _GoBack]NATURAL VEGETATION:
FOREST: AN EXTENSIVE AREA OF LAND COVERED OR DOMINATED PRIMARILY BY TREE PLANTATION.
GENERAL FEATURES OF FOREST:
· AREA DOMINATED BY TREES
· NATURAL HABITAT FOR BIRDS, INSECTS AND WILDLIFE
· VARIETY OF PLANT AND ANIMAL SPECIES
· HIGH RATE OF EVAPOTRANSPIRATION
DEFORESTATION: A PROCESS OF REMOVING NATURAL VEGETATION OR CUTTING TREES IN AN AREA.
AFFORESTATION: A PROCESS OF DEVELOPING OR PLANTING NEW FOREST IN AN AREA.
REFORESTATION: A PROCESS OF PLANTING TREES IN DEFORESTED AREAS THAT IS RECLAMATION OF DEFORESTED LANDS.
RE-AFFORESTATION: A PROCESS OR PROGRAMME THAT AIMS ON PLANTING NEW FORESTS AS WELL AS THE DEVELOPMENT OF DEFORESTED AREAS.
RE-AFFORESTATION=AFFORESTATION + REFORESTATION
FOR SUSTAINABLE ECONOMIC AND ENVIRONMENTAL DEVELOPMENT,25-30% LAND AREA OF EACH COUNTRY MUST BE COVERED BY FOREST OR NATURAL VEGETATION, IN PAKISTAN NEARLY 4.7% AREA OF LAND IS COVERED BY FOREST AND THIS 4.7% FORESTED AREA IS SEVERELY SUBJECTED TO DEFORESTATION, THUS IN ORDER TO ATTAIN A SUSTAINABLE ECONOMIC AND ENVIRONMENTAL CONDITION WE MUST FOCUS ON RE-AFFORESTATION PROGRAMMES IN THE COUNTRY.
TYPES OF FORESTS: (BASED ON THEIR PURPOSE)
1. PROTECTIVE FORESTS: 

· LINEAR PLANTATION ALONG ROADS, RAILWAYS, PARKS, RIVERS AND CANALS
· MOSTLY IRRIGATED IN NATURE
· PLANTED BY MEN
· INCLUDES PLANTATION IN CITIES AND TOWNS
· PROVIDES ENVIRONMENTAL PROTECTION:
· PROTECTION AGAINST SOIL EROSION
· KEEPING THE NATURAL ENVIRONMENT COOL AND PLEASANT 
· FILTERING THE ATMOSPHERE BY ABSORBING CARBON DIOXIDE AND RELEASING OXYGEN
· PROTECTION AGAINST NATURAL HAZARDS SUCH AS DUST STORMS, RIVER FLOODS, COASTAL STORMS AND SILTATION
· REGULATING THE WATER CYCLE BY ABSORBING GROUND WATER THROUGH THEIR ROOTS AND RELEASING IT INTO THE ATMOSPHERE DURING THE PROCESS OF TRANSPIRATION
· EUCLYPTUS TREES HELP IN LOWERING THE GROUNDWATER TABLE AND PROTECTING THE SOIL FROM WATERLOGGING AND SALINITY

2. PRODUCTIVE FORESTS
· ECONOMICALLY VERY IMPORTANT VEGETATION
· THEY COVER AN EXTENSIVE AREA OF LAND 
· USUALLY, THEY HAVE HIGH TREE DENSITY THAT IS NUMBER OF TREES PER UNIT AREA
· THESE ARE MOSTLY NATURAL FORESTS
· IN THESE FORESTS, TREES HAVE CLOSE CANOPIES, WHICH PREVENTS UNDER GROWTH
· THESE FORESTS ALSO PROVIDE ENVIRONMENTAL PROTECTION
· PROVIDING NATURAL HABITAT FOR WILDLIFE INCLUDING ANIMALS, BIRDS AND INSECTS
· PROTECTION AGAINST SOIL EROSION
· KEEPING THE NATURAL ENVIRONMENT COOL AND PLEASANT
· FILTERING THE ATMOSPHERE BY ABSORBING CARBON DIOXIDE AND RELEASING OXYGEN
· PROTECTION AGAINST NATURAL HAZARDS SUCH AS DUST STORMS, RIVER FLOODS, COASTAL STORMS AND SILTATION
· REGULATE THE WATER CYCLE BY ABSORBING GROUNDWATER THROUGH THEIR ROOTS AND RELEASING INTO THE ATMOSPHERE DURING THE PROCESS OF TRANSPIRATION
TYPES OF FORESTS IN PAKISTAN (BASED ON THEIR LOCATION AND FEATURES):
1. ALPINE FORESTS
2. CONIFEROUS FORESTS
3. SUB-TROPICAL SCRUB FORESTS
4. TROPICAL THORN OR RAKH FORESTS
5. RIVERAIN OR BELA FORESTS
6. IRRIGATED FORESTS
7. MANGROVES FORESTS
FACTORS AFFECTING THE TYPES AND DENSITY OF FORESTS IN PAKISTAN:
1. ALTITUDE:
LOW ALTITUDE AREAS:
AREAS WITH AN ALTITUDE RANGING FROM SEA LEVEL TO 1000 METERS ABOVE SEA LEVEL ARE COVERED WITH;
· MANGROVE FORESTS
· IRRIGATED FORESTS
· RIVERAIN OR BELA FORESTS
· TROPICAL THORN OR RAKH FORESTS
· SUB-TROPICAL SCRUB FORESTS
INTERMEDIATE ALTITUDE AREAS:
AREAS WITH AN ALTITUDE RANGING FROM 1000 METERS TO 4000 METERS ABOVE SEA LEVEL ARE COVERED WITH;
· CONIFEROUS FORESTS
i. LOW ALTITUDE CONIFEROUS FORESTS
ii. MEDIUM ALTITUDE CONIFEROUS FORESTS
iii. HIGH ALTITUDE CONIFEROUS FORESTS
HIGH ALTITUDE AREAS:
AREAS WITH AN ALTITUDE RANGING FROM 4000 METERS TO 4700 METERS ABOVE SEA LEVEL ARE COVERED WITH;
· ALPINE FORESTS
VERY HIGH-ALTITUDE AREAS:
AREAS WITH AN ALTITUDE ABOVE 4700 METERS (SNOW-LINE) ARE DEVOID OF NATURAL VEGETATION MAINLY BECAUSE OF;
i. VERY COLD CLIMATE THAT IS TEMPERATURE BELOW FREEZING POINT DOES NOT ALLOW PLANT GROWTH
ii. SHORTAGE OF LIQUID WATER MAINLY BECAUSE OF LOW TEMPERATURE, WHICH PREVENTS INTAKE OF WATER BY PLANTS
iii. PRECIPITATION IS MAINLY IN THE FORM OF SNOWFALL, WHICH PREVENTS SEED GERMINATION AND PLANT GROWTH
iv. TOP SOIL REMAINS FROZEN OR COVERED BY SNOW AS A RESULT ROOTS CAN NOT PENETRATE DEEP INTO THE SOIL
v. LESS SUNLIGHT RESULTS IN SLOWER RATE OF PHOTOSYNTHESIS
vi. SHORTAGE OF ESSENTIAL PLANT NUTRIENTS IN THE SOIL BECAUSE LOWER TEMPERATURE DOES NOT ALLOW DECOMPOSITION OF ORGANIC MATTER THUS SOIL LACKS HUMUS


0. TEMPERATURE:
0. VERY COLD MOSTLY BELOW FREEZING POINT – NO VEGETATION
0. COOL TO COLD TEMPERATURES – FEW TREES, SOME FROST RESISTANT PLANTS AND FERNS WITH NEEDLE SHAPED LEAVES TO PREVENT WATER LOSS
0. WARM TO HOT TEMPERATURE – DENSE VEGETATION, BROAD TREE CANOPY, LARGE TREES WITH BROAD LEAVES 
0. HOT TO VERY HOT TEMPERATURES – SMALL THORNY BUSHES WITH DEEP ROOTS, CACTUS TYPE VEGETATION, VARY SPARSE VEGETATION
3. PRECIPITATION / RAINFALL:

	REGIONS OF RAINFALL
	AMOUNT (MM/YEAR)
	TYPE OF VEGETATION
	AREAS IN PAKISTAN

	VERY ARID
	LESS THAN 125 MM
	NO OR EXTREMELY SPARSE, TEMPRATURE AND DROUGHT RESISTANT VEGETATION
	KHARAN DESERT

	ARID
	125-250 MM
	CACTUS TYPE VEGETATION
	SOUTH-EASTERN DESERT AND THAL DESERT

	SEMI-ARID
	250-750 MM
	BUSHES AND GRASS
	UPPER AND LOWER INDUS PLAIN

	MOIST
	750-1500 MM
	SMALL TREES WITH SPARSE DENSITY
	POTWAR PLATEAU, SIWALIKS, PARTS OF WESTERN HIGHLANDS

	WET
	MORE THAN 1500 MM
	DENSE FORESTS WITH BROAD CANOPIES
	HIMALAYAS, HINDUKUSH AND SAFED-KOH RANGES



0. SOIL: IT DETERMINES THE DENSITY OF NATURAL VEGETATON IN AN AREA SUCH AS SOIL RICH IN HUMUS, LOAM, ALLUVIUM AND DARK IN COLOUR IS CONSIDERED GOOD FOR PLANT GROWTH AS IT PROVIDES PLENTY OF NUTRIENTS REQUIRED BY THE PLANTS AND THUS ENCOURAGES DENSE VEGETATION.

	SUMMARY; FACTORS AFFECTING TYPE AND DENSITY OF FORESTS:
· ALTITUDE, E.G. HIGH ALTITUDE = FIR / SPRUCE / ALPINE;
· PRECIPITATION, E.G. DRY AREAS = THORNY BUSHES / SCRUB;
· PRECIPITATION, E.G. HIGH PRECIPITATION = CONIFEROUS / EVERGREEN FORESTS;
· SOIL TYPE / EDAPHIC FACTORS, E.G. SALTY AREAS = MANGROVES / FERTILE SOIL = HIGH DENSITY;
· TEMPERATURE, E.G. LOW / COLD = ALPINE;
· TEMPERATURE, E.G. HIGH / HOT / WARM = TROPICAL SCRUB;
· PRESENCE OF RIVERS = RIVERAIN / BELA;
· PRESENCE OF OASES = INDIVIDUAL TREES / PALMS.
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DISTRIBUTION OF NATURAL VEGETATION IN PAKISTAN OR TYPES OF FORESTS IN PAKISTAN
1. ALPINE FORESTS:
LOCATION:  FOUND ABOVE 4000 METERS UPTO TREE LINE
AREAS: NORTHERN AREAS / NORTHERN MOUNTAINS, CHITRAL, SWAT AND KOHISTAN DISTRICTS
FEATURES:	
· SHORT HEIGHT DUE TO LESS SUNLIGHT / STUNTED GROWTH
· FLAT TREES / COMPACT TREES
· RETARDED GROWTH DUE TO THE LACK OF NUTRIENTS, WATER AND SUNLIGHT
· COLD TO VERY COLD TEMPERATURE RESTRICTS THE GROWTH RATE
· UPWARD BRANCHES TO ATTAIN MORE SUNLIGHT
· WIDE / SPREAD-OUT ROOTS TO PROVIDE GRIP AND GET MORE NUTRIENTS FROM SOIL
USES: FIREWOOD / FUEL WOOD                                          
TREE SPECIES:
· SILVER
· FIR
· BIRCH
0. CONIFEROUS FORESTS:
LOCATION: THEY GROW IN AREAS OF 1000 TO 4000 METERS ABOVE SEA LEVEL

AREAS: NORTHERN MOUNTAINS INCLUDING SWAT, DIR, KOHISTAN, MALAKAND, MANSEHRA AND ABBOTABAD. IN KPK, THE LARGEST AREA OF
CONIFEROUS FOREST INCLUDES SWAT, KOHAT AND MARDAN DISTRICTS. IN BALOCHISTAN, QUETTA AND KALLAT 

FEATURES:                                  
· THEY GROW BETWEEN 1000 TO 4000 METERS;
· EVERGREEN TREES WHICH CAN SURVIVE LOW TEMPERATURE – NO NEED TO RENEW LEAVES / SHORT GROWING SEASON;
· LONG LEAVED PINES / CONES – PROTECT SEEDS DURING COLD MONTHS;
· COMPACT CONICAL SHAPE – STABILISES THE TREE IN WINDY CONDITIONS / RELEASES SNOW / PREVENTS SNOW ACCUMULATION;
· TALL / STRAIGHT TRUNK – IN ORDER TO GROW STRAIGHT TOWARDS SUNLIGHT;
· FLEXIBLE SLOPY BRANCHES – TO PREVENT SNOW ACCUMULATION, ALLOWS SNOW TO EASILY FALL OFF;
· THICK, LEATHERY, NEEDLED SHAPED LEAVES – TO PREVENT EXCESSIVE TRANSPIRATION / REDUCES MOISTURE LOSS;
· SHALLOW ROOT SYSTEM – AS SOILS ARE THIN / SUBSOIL IS FROZEN FOR MOST OF THE YEAR;
· LONG / WIDE SPREADING ROOTS – HELPS TO ANCHOR THE TREE AGAINST STRONG WINDS;
· THICK BARK – PROTECTS FROM COLD WINDS.

USES: PROVIDE COMMERCIAL WOOD / TIMBER FOR FURNITURE INDUSTRY, PAPER INDUSTRY, TRANSPORT INDUSTRY AND FOR MAKING AGRICULTURAL IMPLEMENTS     

TREE SPECIES:
HIGH ALTITUDE
· FIR AND
· SPRUCE
INTERMEDIATE ALTITUDE
· DEODAR,
· PENCIL JUNIPER
LOW ALTITUDE
· CHIR
0. SUB-TROPICAL SCRUB OR DRY FORESTS:
LOCATION: THESE FORESTS GROW UPTO THE HEIGHT OF 1000 METERS ABOVE THE SEA LEVEL

AREAS: IN PUNJAB, THESE FORESTS ARE FOUND ON THE FOOTHILLS OF GUJRAT, JHELUM, RAWALPINDI AND ATTOCK DISTRICTS, AREAS ON AND AROUND POTWAR PLATEAU. IN KHYBERPAKHTOONKHWA, THESE FORESTS COVER MANSEHRA, ABBOTABAD, MARDAN AND KOHAT DISTRICTS. IN BALUCHISTAN THESE PROJECTS ARE FOUND IN SULAIMAN MOUNTAINS AND OTHER HILLY AREAS.

FEATURES:
· THEY GROW 1000 METERS ABOVE THE SEA LEVEL
· THEY ARE BROAD LEAFED, DRY, EVERGREEN FOREST WITH SOME DECIDUOUS PATCHES
· IN SOME PLACES THESE FORESTS HAVE BEEN TURNED INTO OPEN PLACES DUE TO OVER CUTTING OR DEFORESTATION.
· OPEN AREAS IN THESE FORESTS ARE COVERED WITH GRASSES AND USED FOR GRAZING.

USES: TREES ARE USED MOSTLY AS FIRE-WOOD, VERY SMALL QUANTITY OF TIMBER IS EXTRACTED FROM THESE FOREST, OPEN AREAS ARE COVERED WITH 
GRASSES AND USED FOR GRAZING.

TREE SPECIES:
· CHESTNUT
· WALNUT
· JUNIPER

0. TROPICAL THORN OR RAKH FORESTS:
LOCATION: THESE ARE GROWN AT THE HEIGHT OF 1000 METERS ABOVE SEA LEVEL

AREAS: IN PUNJAB, THEY ARE WIDESPREAD ON UPPER INDUS PLAIN. IN SINDH, THEY ARE ALSO FOUND ON A SMALL AREA OF LOWER INDUS PLAIN. IN BALUCHISTAN, THEY ARE FOUND IN SCATTERED PATCHES MAINLY IN SOUTHERN AND WESTERN PARTS

FEATURES:
· THEY ARE KNOWN AS RAKH FORESTS AS THEY ARE DOMINATED BY SCRUB AND THORNY HARDWOOD TREES AND BUSHES WITH DEEP ROOTS 
 TO SEARCH FOR WATER
· THESE TREES ARE GENERALLY 6 TO 10 METERS HIGH
· SCANTY VEGETATION DUE TO WATER SHORTAGE

USES: THE WOOD FOUND IN THESE FORESTS IS USED AS FIREWOOD
TREE SPECIES:
· ACACIA
· JHAND

0. RIVERAIN OR BELA FORESTS:
LOCATION: THESE FORESTS ARE FOUND IN A NARROW BELT ALONG THE RIVER INDUS

      AREAS: IN SINDH, IT COVERS ACTIVE FLOODPLAIN OR LOWER INDUS PLAIN WHICH INUNDATED OR FLOODS ANNUALLY
      FEATURES:
· GROWN ON ACTIVE FLOOD PLAINS ONLY
· THEY RECEIVE WATER WHENEVER RIVER FLOODS DURING THE SUMMER SEASON
· THEY PRODUCE ECONOMICALLY IMPORTANT HARD WOOD FOR COMMERCIAL USE
· THEY HELP IN REDUCING THE INTENSITY OF RIVER FLOODS ON ACTIVE AND OLD FLOOD PLAINS.
USES: COMMERCIALLY IMPORTANT WOOD (SHISHAM) IS USED FOR FURNITURE MAKING WHILE BABUL IS USED AS FUEL/FIRE-WOOD
TREE SPECIES:
· SHISHAM
· BABUL

0. IRRIGATED FORESTS:
LOCATION: IRRIGATED PLANTATIONS OR FORESTS ARE MOSTLY DEVELOPED ON INDUS PLAIN

AREAS: IMPORTANT AREAS OF IRRIGATED PLANTATIONS IN PAKISTAN INCLUDE, CHANGA MANGA, CHICHA WATNI, KHANEWAL, WAN BACHRAN, BUREWALA, THAL, SHOR KOT, BAHAWALPUR, SUKKUR, TAUNSA GUDDU AND KOTRI

FEATURES:
· TREES ARE PLANTED BY MEN
· TREES ARE PLANTED IN ROWS / UNEAR PLANTATION
· TREES ARE EQUALLY SPACED / EQUI-DISTANT
· SINGLE SPECIE STANDS IN A BLOCK
· REPLANTING AFTER CUTTING
· PLANTED NEAR RIVERS AND CANALS
· DEPENDENT ON IRRIGATION FACILITIES
· ECONOMICALLY IMPORTANT SPECIES ARE GROWN
USES:    WHY IRRIGATED FORESTS WERE DEVELOPED IN PAKISTAN?                         
· LACK OF FUEL WOOD IN THE PAST – THEY SUPPLY FUEL WOOD.
· TO FULFILL THE NEED OF FIREWOOD FOR STEAM ENGINES/LOCOMOTIVES.
· THEY SUPPLY WOOD FOR MAKING RAILWAY SLEEPERS
· THEY SUPPLY FIREWOOD FOR DOMESTIC HEATING AND COOKING
· THEY ALSO PROVIDE TIMBER FOR CONSTRUCTION INDUSTRIES
· THEY PROVIDE WOOD FOR FURNITURE AND PAPER INDUSTRY
· THEY REDUCE IMPORT OF WOOD FROM OTHER COUNTRIES
· THEY ALSO HELP PROTECTING THE NATURAL ENVIRONMENT- SOIL EROSION, SILTATION, REGULATING WATER CYCLE ETC. 
TREE SPECIES:
· SHISHAM
· MULBERY
· POPLAR
· EUCLYPTUS
· KIKAR

0. MANGROVE FORESTS:
MANGROVES ARE COMPOSED OF SALT-TOLERANT TREES AND OTHER 
PLANT SPECIES THAT ARE CAPABLE OF GROWING IN SEAWATER. MANGROVES HAVE AN INTRICATE ROOT SYSTEM THAT ALLOWS THE PLANTS AND TREES TO TAKE ROOT IN LOOSE SAND OR SOIL. THEY ALSO POSSESS A SPECIALIZED AND UNIQUE DISPERSAL MECHANISM THAT ALLOWS THE SEEDS TO REMAIN ATTACHED TO THE PARENT PLANT UNTIL THEY GERMINATE.
LOCATION: MANGROVE ARE TREES OR GROUND FERNS GENERALLY EXCEEDING 1.5 METERS IN HEIGHT AND NORMALLY GROW ABOVE SEA LEVEL IN MARINE COASTAL ENVIRONMENT. THEY PREFER DELTAIC AREAS AS FRESH WATER AND ALLUVIUM FOR THEIR GROWTH IS ABUNDANTLY AVAILABLE. THEY GROW ONLY IN DEPOSITIONAL ENVIRONMENT.
AREAS: IN SINDH, NEARLY 600,000 ACRES (97% OF TOTAL MANGROVE FORESTS AREA) OF LAND IS UNDER MANGROVE FORESTS INCLUDING AREAS OF KARACHI, SIRCREEK, RAN OF KUTCH AND INDUS DELTA. IN BALOCHISTAN ONLY 18,000 ACRES (3% OF TOTAL MANGROVE FORESTS AREA) OF LAND IS UNDER MANGROVE FORESTS INCLUDING AREAS OF HUB, DELTA, GWADAR, MIYANI HOR AND KALMAT KHOR.
FEATURES:
· EVERGREEN TREES;
· HALOPHYTIC (SALT LOVING) PLANTS;
· THEY HAVE BROAD LEAVES WITH DRIP TIPS;
· LEAVES ARE LEATHERY / HAVE REDUCED NUMBER OF STOMATA;
· IN BETTER/CLEAN WATER CONDITIONS THEY RISE UPTO 6 TO 8 METERS, BUT NORMALLY THEIR HEIGHT IS 3 METERS;
· THEIR ROOTS FILTER SALT / HAVE AERIAL ROOTS / HAVE PROP ROOTS / ROOTS STICK UP OUT OF WATER;
· THEY GROW ONLY IN DEPOSITIONAL ENVIRONMENT OF DELTA / TIDAL MUD FLATS;
· THEY PREFER DELTAIC AREAS AS FRESH WATER AND ALLUVIUM FOR THEIR GROWTH IS ABUNDANTLY AVAILABLE;
             USES:
· THEY SERVE AS NATURAL HABITAT FOR FISH, SHRIMPS, CRABS AND OTHER SHELL CREATURES
· THEY PREVENT FROM SEA WATER INTRUSION
· THEY REDUCE THE INTENSITY OF COASTAL STORMS / FLOODS
· THEY HELP STABILIZING THE SHORE LINE BY TRAPPING THE SILT WHICH IS WASHED OFF FROM THE LAND 
· THEY ALSO FILTER POLLUTION FROM THE RIVER WATER BEFORE IT REACHES TO OPEN SEA
· THEY PROVIDE TIMBER FOR COMMERCIAL PURPOSE, MAINLY TO FURNITURE INDUSTRY
· THEY ALSO PROVIDE FIRE-WOOD TO THE LOCAL COMMUNITIES FOR COOKING AND HEATING PURPOSE
· THEY SERVE AS GRAZING GROUNDS FOR CAMELS AND CATTLE
            TREE SPECIES
· AVICENNIA
· RHIZOPHORA
· TIMER
· CERIOPS
DISTRIBUTION OF MANGROVES IN PAKISTAN
MANGROVE FOREST ARE DISTRIBUTED ALONG THE COASTLINE OF SINDH AND BALOCHISTAN. THE AREA WITH THE GREATEST MANGROVE DIVERSITY IN PAKISTAN IS THE INDUS DELTA REGION. 97% OF TOTAL MANGROVE FORESTS IN PAKISTAN ARE LOCATED ON SINDH COAST WHILE 3%IS LOCATED ON THE BALOCHISTAN COAST.
REASONS FOR MORE MANGROVE FORESTS ON SINDH COAST

I. LARGE INDUS DELTA
II. INDUS IS THE LARGEST PERENNIAL RIVER WHICH BRINGS LARGE AMOUNT OF WATER TO ITS DELTA THROUGHOUT THE YEAR 
III. MORE ALLUVIUM AND SEDIMENTS ARE BROUGHT DOWN BY RIVER INDUS TO INDUS DELTA, WHICH ENCOURAGES THE GROWTH OF MANGROVE TREES.
REASONS FOR FEW MANGROVE FORESTS ON BALOCHISTAN COAST:
I. SMALLER HUB DELTA
II. RIVERS OF BALOCHISTAN COAST ARE VERY SMALL AND EXTREMELY SEASONAL IN NATURE SUCH AS HUB AND DASHT RIVERS  
III. LESS ALLUVIUM AND SEDIMENTS ARE BROUGHT DOWN NY THE RIVERS OF BALOCHISTAN
HOW DO MANGROVE TREES SURVIVE IN SALT WATER?
MANGROVES HAVE SPECIAL FEATURES WHICH PROTECT THEM FROM SALT.
STEP-1: NATURALLY THEIR ROOTS FILTER MOST OF THE SALT TO AVOID INTAKE OF HIGHER CONCENTRATION OF SALT FROM THE WATER.
STEP-2: THE INTERNAL TISSUES OF THESE PLANTS HAVE EVOLVED HIGH TOLERANCE TO SALT CONCENTRATION.
STEP-3: EXCESSIVE SALT IS SECRETED OUT OR CONCENTRATED IN THEIR OLD LEAVES (TURN YELLOW) WHICH ARE EITHER SHED OR WASHED AWAY DURING HIGH TIDE SEASON SOME MANGROVE SPECIES ARE ABLE TO GET RID OF THE SALT THROUGH THE PORES ON LEAVES OR SPECIAL GLANDS.
MANGROVES CAN ALSO GROW IN FRESHWATER, BUT THEY HAVE ALMOST NO COMPETITION IN SALT WATER BECAUSE SO FEW PLANTS CAN GROW THERE.

DISTRIBUTION OF MANGROVES IN PAKISTAN:
MANGROVE FORESTS ARE DISTRIBUTED ALONG THE COASTLINE OF SINDH AND BALUCHISTAN. THE AREA WITH THE GREATEST MANGROVE DIVERSITY IN PAKISTAN IS THE INDUS DELTA REGION. 97% OF TOTAL MANGROVE FORESTS IN PAKISTAN ARE LOCATED ON SINDH COAST WHILE REST 3% IS LOCATED ON BALUCHISTAN COAST.
REASONS FOR MORE MANGROVE FORESTS ON SINDH COAST:
I. LARGE INDUS DELTA
II. INDUS IS THE LARGEST PERENNIAL RIVER WHICH BRINGS LARGE AMOUNT OF WATER TO ITS DELTA THROUGHOUT THE YEAR
III. MORE ALLUVIUM AND SEDIMENTS ARE BROUGHT DOWN BY RIVER INDUS TO INDUS DELTA, WHICH ENCOURAGES THE GROWTH OF MANGROVE TREES
REASONS FOR FEW MANGROVE FORESTS ON BALUCHISTAN COAST:
i. SMALLER HUB DELTA
ii. RIVERS OF BALUCHISTAN COAST ARE VERY SMALL AND EXTREMELY SEASONAL IN NATURE SUCH AS HUB AND DASHT RIVERS
iii. LESS ALLUVIUM AND SEDIMENTS ARE BROUGHT DOWN NY THE RIVERS OF BALUCHISTAN
IMPORTANCE OF MANGROVES:
· MANGROVE WETLANDS OFFER A HABITAT FOR MORE THAN 2,000 SPECIES OF FISH, SHELLFISH, INVERTEBRATES AND PLANTS.
· THEY PROVIDE A SAFE NURSERY AND BREEDING GROUND FOR MANY SPECIES, INCLUDING SHARKS AND TURTLES.
· MANGROVES ARE OFTEN THE STARTING PLACE FOR MANY FOOD WEBS, WITH SMALL SPECIES OF PLANKTON FEEDING ON THE ORGANIC MATTER PRODUCED.
· MANGROVES CAN ALSO HELP TO CONTROL POLLUTION BY STOPPING EXCESS AMOUNTS OF NITROGEN, PHOSPHOROUS, AND PETROLEUM PRODUCTS FROM ENTERING THE OCEAN ENVIRONMENT.
· THIS IS DONE VIA A PROCESS CALLED RHIZAFILTRATION.
· MANGROVES ACT AS A BUFFER ZONE BY SHIELDING THE LAND FROM WIND AND TRAPPING SEDIMENT IN THEIR ROOTS.
· THEY ALSO MAINTAIN A SHALLOW SLOPE ON THE SEABED THAT ABSORBS TIDAL SWELLS AND CAN PROTECT COASTAL SETTLEMENTS. 
EFFORTS OF WWF FOR THE CONSERVATION AND PROTECTION OF FORESTS IN PAKISTAN:
1. A WWF PROJECT FOCUSES ON REPLANTING MANGROVE FORESTS IN DEFORESTED AREAS ALONG THE COAST
2. EFFORTS BY WWF AND LOCAL NGO’S TO CREATE AWARENESS FOR THE SUSTAINABLE USE OF MANGROVE AMONG THE LOCAL COASTAL COMMUNITIES
3. WWF HAS DEVELOPED TWO MANGROVE NURSERIES NEAR HAWKSBAY AND HAS PLANTED NEARLY 10,000 MANGROVE SAPLINGS
4. WWF AND LOCAL NGO’S ARE PLANTING 40 ACRES OF MANGROVE PLANTATION ALONG SINDH AND BALUCHISTAN COAST
THREAT TO MANGROVES IN PAKISTAN:
1. HIGH RATE OF DEFORESTATION TO OBTAIN COMMERCIAL WOOD / TIMBER FOR INDUSTRIES
2. EXTENSIVE GRAZING BY LIVESTOCK MAINLY CAMELS AND CATTLE
3. INCREASED RATE OF SEDIMENTATION ON COASTAL AREAS 
4. RISING SEA LEVEL DUE TO GLOBAL WARMING 
5. CONSTRUCTION OF DAMS AND BARRAGES UPSTREAM STOPS THE FLOW OF FRESHWATER AND ALLUVIUM TO THE DELTA
6. DUMPING UNTREATED INDUSTRIAL AND MUNICIPAL WASTE WATER INTO THE MANGROVE AREA
7. INCREASED LEVEL OF URBANIZATION HAS RESULTED IN MORE DOMESTIC WASTE GENERATION WHICH IS EVENTUALLY DUMPED INTO THE MANGROVE AREA
8. UNPLANNED GROWTH OF SETTLEMENTS RESULTING IN DEFORESTATION OF MANGROVE MAINLY TO OBTAIN LAND FOR CONSTRUCTION
9. CLEARANCE OF MANGROVE FORESTED AREAS TO OBTAIN LAND FOR AGRICULTURE 
10. THERMAL POLLUTION FROM PAKISTAN STEEL MILL AND THERMAL POWER PLANTS LOCATED NEAR THE COAST INHIBITS THE GROWTH OF MANGROVE FORESTS
ENVIRONMENTAL IMPORTANCE OF FORESTS:
1. FORESTS ARE HELPFUL IN CONTROLLING FLOODS BY CHECKING THE SPEED OF FLOWING WATER AND BY REDUCING SOIL EROSION WHICH CAN CONTRIBUTE IN SILTATION.
2. LEAVES AND FALLEN BRANCHES FROM THE FOREST TURN INTO HUMUS AFTER DECOMPOSITION AND INCREASES THE FERTILITY OF THE SOIL.
3. FORESTS PROVIDE BREEDING AND CONSERVING GROUNDS FOR WILDLIFE AND BIRDS, THUS MAINTAINING THE ECOLOGICAL BALANCE.
4. THEY ALSO HELP TO CONTROL THE TEMPERATURE AND KEEP THE ATMOSPHERE COOL BY ABSORBING CARBON DIOXIDE WHICH IS A GREENHOUSE GAS.
5. FORESTS PROVE PROTECTION FROM CHILLED AIR AND STRONG WINDS.
6. MANGROVE FORESTS SERVE AS FIRST LINE OF DEFENCE AGAINST THE COASTAL STORMS.
7. FORESTS HELP TO REGULATE WATER CYCLE BY ABSORBING THE GROUND WATER THROUGH THEIR ROOTS AND RELEASING IT INTO THE ATMOSPHERE DURING TRANSPIRATION.

ECONOMIC IMPORTANCE OF FORESTS:
1. FORESTS PROVIDE TIMBER FOR COMMERCIAL PURPOSE AND FIREWOOD TO FULFILL DOMESTIC NEEDS OF HEATING AND COOKING.
2. FORESTS SUPPLY WOOD AS A RAW-MATERIAL TO MANY INDUSTRIES INCLUDING PAPER MAKING INDUSTRY, FURNITURE MAKING AND SPORTS GOODS INDUSTRIES
3. SHRUB OBTAINED FROM FORESTS SUCH AS EPHEDRA IS USED FOR MEDICINAL PURPOSE IN PHARMACEUTICAL INDUSTRY.
4. FORESTS PROVIDE FODDER TO LIVESTOCK PARTICULARLY DURING FAMINE AND DROUGHT SEASONS.
5. FORESTS PROVIDE EMPLOYMENT TO THOUSANDS OF PEOPLE DIRECTLY UNDER FOREST DEPARTMENTS AND INDIRECTLY UNDER WOOD BASED INDUSTRIES SUCH AS FURNITURE AND PAPER INDUSTRIES.
6. FORESTS ALSO SERVE AS RECREATIONAL SITES AND PROMOTE TOURISM.
7. FORESTS PROVIDE DIFFERENT KINDS OF FRUITS TO HUMAN BEINGS.
8. FORESTS ARE AN IMPORTANT SOURCE OF ENERGY AS THE AVAILABILITY OF COAL, MINERAL OIL AND NATURAL GAS IS LIMITED IN MANY PARTS OF PAKISTAN FOR EXAMPLE NORTHERN MOUNTAINS. 

INDUSTRIAL IMPORTANCE OF FORESTS:
1)  CONSTRUCTION INDUSTRY; WOOD IS USED FOR CONSTRUCTION OF BUILDING AND BRIDGES.
            2) TRANSPORT INDUSTRY; WOOD IS USED TO MAKE RAILWAY    SLEEPER, BRIDGES, LORRY CHASSIS AND ANIMAL CARTS TO PROVIDE IMPORTANT MEANS OF TRANSPORT
3) CHEMICAL INDUSTRY; FOREST WOOD PROVIDES CHEMICALS SUCH AS RESIN, VARNISH, MAZRI, EPHEDRA AND EUCALYPTUS TO BE USED USED FOR PHARMACEUTICALS AND MEDICINE ETC
4) AGRICULTURE INDUSTRY; WOOD HAS MANY AGRICULTUTRAL USES SUCH AS FENCES, GATES, THROUGHS AND FARMING IMPLEMENTS
5) PAPER INDUSTRY; WOOD IS USED IN PAPER PRODUCTION 
6) SPORTS GOODS INDUSTRY; WOOD (MULBERRY) IS USED IN THE MANUFACTURING OF SPORTS GOOD SUCH AS BATS, RACKETS, HOCKEYS ETC  
7) CRAFTS INDUSTRY; WOOD IS USED TO MAKE CRAFTS SUCH AS ORNAMENTS, BEADS ETC
8) FURNITURE INDUSTRY; WOOD IS AN IMPORTANT RAW MATERIAL TO MAKE FURNITURE SUCH AS TABLES, CHAIRS ETC  
CAUSES OF DEFORESTATION:
1. URBANIZATION: EXTENSION OF CITIES AND DEVELOPMENT OF NEW TOWNS AND SETTLEMENTS RESULTS IN DEFORESTATION TO OBTAIN LAND.
2. INDUSTRIALIZATION: INCREASING NUMBER OF WOOD BASED INDUSTRIES INCREASING THE DEMAND OF RAW-MATERIAL THUS CONTRIBUTING IN DEFORESTATION.
3. LOCAL DEMAND: PAKISTAN HAS A GOOD MARKET FOR WOOD BASED PRODUCTS SUCH AS PAPER, FURNITURE AND MANY FARMING IMPLEMENTS WHICH ARE MADE OF WOOD THUS TO FULFILL LOCAL DEMAND OF THESE PRODUCTS DEFORESTATION IS CARRIED OUT IN THE COUNTRY.
4. FUEL WOOD: THERE IS AN EVER-INCREASING DEMAND OF FIRE-WOOD IN PAKISTAN AS 50% OF HEATING AND COOKING REQUIREMENTS ARE MET BY FUELWOOD AND NEARLY 76% OF TOTAL RURAL POPULATION DEPENDS ON WOOD FOR HEATING PURPOSE.
5. OVER GRAZING: MANY FORESTED AREAS ARE USED AS GRAZING LANDS FOR LIVESTOCK FARMERS. OVERGRAZING OF SUCH AREAS MAINLY BY THE GOATS LEAD TO DEFORESTATION.
6. OBTAINING FARMING LAND: ONE OF THE MAJOR REASON FOR DEFORESTATION IN PAKISTAN IS OBTAINING LAND FOR AGRICULTURE FOR WHICH TREES HAVE TO BE REMOVED TO GET PLAIN, FLAT LAND.
7. CONSTRUCTION: EXTENSION OF SETTLEMENTS, ROADS AND RAILWAYS LEAD TO LAND CLEARING FROM NATURAL VEGETATION LEADING TO EXTENSIVE DEFORESTATION.
8. FOREST FIRE: ONE OF THE NATURAL CAUSE OF DEFORESTATION IN PAKISTAN IS FOREST FIRE WHICH CAN DESTROY EXTENSIVE FORESTED AREAS.
EFFECTS OF DEFORESTATION ON;
A – THE NATURAL ENVIRONMENT:
1.  SOIL EROSION: THE ROOTS OF THE TREES KEEP THE TOP SOIL INTACT AND THUS PREVENT SOIL EROSION.
2. SILTATION: FOREST COVER REDUCES THE RATE OF SILTATION IN THE DAMS AND RESERVOIRS AND THUS INCREASES THE LIFE SPAN OF THE DAMS AND REDUCING THE INTENSITY OF RIVER FLOODING.
3. FORMATION OF BAD-LAND TOPOGRAPHY: SEVERE EROSION BY FAST FLOWING WATER ON THE OPEN DEFORESTED SURFACES OF THE LAND LEADS TO THE FORMATION OF DEEP GULLIES AND REVINES.
4. AIR POLLUTION: FORESTS SERVE AS NATURAL FILTERS OF ATMOSPHERE AS THEY CAN ABSORB THE CARBON DIOXIDE GAS AND RELEASE OXYGEN.
5. INCREASING GLOBAL WARMING: DUE TO DEFORESTATION THE CONCENTRATION OF CARBON DIOXIDE, WHICH IS A GREEN HOUSE GAS
, IS INCREASING WITH ALARMING RATE LEADING TO INCREASING GLOBAL AVERAGE TEMPERATURE.
6. RIVER FLOODING: INCREASING LEVEL OF DEFORESTATION     INCREASES THE FLOW OF WATER ON THE MOUNTAIN SLOPS WHICH CAN RESULT FLASH FLOODS IN MOUNTAIN VALLEYS. DEFORESTATION ALSO LEADS TO INCREASED LEVEL OF SILTATION IN DAMS, RESERVOIRS AND RIVERS THUS INCREASING THE INTENSITY OF RIVER FLOODING.
7. LOSS OF NATURAL HABITAT: FOREST PROVIDE NATURAL HABITAT TO MANY SPECIES OF PLANTS, INSECTS AND ANIMALS AND DEFORESTATION LEADS TO LOSS OF NATURAL HABITAT FOR THEM CAUSING SPECIE EXTINCTION.
8. INCREASED COASTAL FLOODING: WITH INCREASED DEFORESTATION OF MANGROVE FORESTS ALONG THE COAST, THE INTENSITY OF COASTAL STORMS HAS INCREASED BY MANY TIMES, LEADING TO SEVERE DAMAGES TO THE COASTAL COMMUNITIES.
B – THE ECONOMY OF PAKISTAN
1. LIMITS AGRICULTURAL PRODUCTION: DEFORESTATION LEADS TO THE LOSS OF ESSENTIAL PLANT NUTRIENTS FROM THE SOIL RESULTING IN LIMITED AGRICULTURAL PRODUCTION.
2. INCREASED LOSSES FROM FLOODING: DUE TO INCREASED RATE OF SILTATION, RIVER FLOODING BECOMES MORE FREQUENT LEADING TO GREAT ECONOMIC LOSSES. DEFORESTATION OF MANGROVES HAS ALSO INCREASED THE INTENSITY OF COASTAL FLOODING LEADING TO AN EXTRA PRESSURE ON MEAGER ECONOMIC RESOURCES FOR REHABILITATION OF AFFECTED AREAS.
3. DAMAGING INFRASTRUCTURE: DUE TO INCREASED RATE OF DEFORESTATION, SURFACE RUN-OFF HAS INCREASED ON THE MOUNTAIN SLOPES CAUSING LANDSLIDING WHICH MAY DAMAGE ROADS, HOUSES, COMMUNICATION NETWORKS AND OTHER INFRASTRUCTURAL FACILITIES AVAILABLE TO THE NEARBY VALLEYS.
4. LOSS OF FUEL WOOD: DEFORESTATION ON MOUNTAIN SLOPES IS LEADING TO THE SHORTAGE OF FUEL WOOD WHICH HAS CONSIDERABLY INCREASED THE COST OF LIVING ON MOUNTAINS AND FORCING PEOPLE TO MOVE TO NEARBY URBAN AREAS.
5. LOSS OF TIMBER: DEFORESTATION ON THE MOUNTAINS HAS LED TO THE SHORTAGE OF TIMBER FOR MANY INDUSTRIES INCLUDING PAPER, FURNITURE AND CONSTRUCTION INDUSTRIES RESULTING IN INCREASING IMPORTS OF TIMBER AS RAW-MATERIAL FOR THESE INDUSTRIES.
6. REDUCED FISH PRODUCTION: MANGROVES SERVE AS FISH BREEDING GROUND AS THEY PROVIDE SHELTERED AND NUTRIENT RICH ENVIRONMENT FOR THE FISH GROWTH AND WITH INCREASING RATE OF DEFORESTATION THE FISHING INDUSTRY IS BADLY AFFECTED IN TERMS OF FISH PRODUCTION.
C- COMMUNICATION NETWORK:
1. EXTENSIVE SOIL EROSION: STEEP VALLEY ARE MORE EXPOSED RESULTING IN EXTENSIVE SOIL EROSION.
2. INCREASED DANGER OF LANDSLIDING: LANDSLIDES CAN CAUSE DAMAGE TO THE NETWORK OF COMMUNICATION LINES.
3. MORE CHANCES OF AVALANCHES: AVALANCHES CAN DESTROY THE COMMUNICATION LINES.
4. MORE FREQUENT FLOODING: FLOODING CAN CAUSE DAMAGE TO THE LINES AND POLES.
5. INCREASED DAMAGES: ERODED / BROKEN UP / DESTROYED / TELEPHONE WIRES GROUNDED.
D-FARMING AREAS:
· STEEP VALLEY SIDES ARE EXPOSED RESULTING IN EXTENSIVE SOIL EROSION.
· FLOODING CAN DAMAGE THE CROPS AND FARMING LAND.
· IRRIGATION CANALS OR CHANNELS CAN BE BLOCKED DUE TO ACCUMULATION OF SILT.
· LESS RAINFALL CREATING SHORTAGE OF IRRIGATION WATER RESULTING IN LESS PRODUCTION.
[image: ]
· SAND AND GRAVEL DEPOSITED ON FIELDS AS A RESULT OF FLOODING MAKING THEM UNCULTIVABLE.
· CROPS DESTROYED.
E-HYDRO ELECTRIC POWER STATIONS:
· STEEP VALLEY SIDES ARE EXPOSED RESULTING IN EXTENSIVE SOIL EROSION.
· SILT DECREASES WATER SHORTAGE CAPACITY RESULTING IN DECREASED ELECTRICITY SUPPLY.
· SILT IN RESERVOIRS CAN WEAKEN THE FOUNDATION OF THE DAM.
· RIVERS BLOCKED DUE TO ABUNDANCE OF SILT IN THE BOTTOM.
· LESS RAIN RESULTING IN LESS WATER INFLOW INTO THE RESERVOIR.
· SILT IN INTAKE PIPES OR TUNNEL CAN DAMAGE TURBINES AND POWER PLANT MACHINERY.
· LANDSLIDES MAY BREAK POWER TRANSMISSION AND DISTRIBUTION LINES.
      F – WATER SUPPLIES:
· REDUCED SUPPLY DUE TO:
· MUDDY WATER UNDRINKABLE OR POLLUTED
· REDUCED EVAPOTRANSPIRATION SO LESS RAIN
· SILT IN RESERVOIRS REDUCES WATER STORAGE CAPACITY
· SILT BLOCKS IRRIGATION CHANNELS THUS LESS WATER FOR IRRIGATION
· IRREGULAR FLOW OF RIVER AS WATER MAY COME IN BURSTS
· INCREASED WATER SUPPLY DUE TO:
· MORE FLOODING AND FASTER RUNOFF
· MORE GROUNDWATER RECHARGE
· MORE WATER IN DAMS AND CANALS
· SURFACE WATER BODIES (LAKES) REPLENISHED
     G – SOIL AND LANDSCAPE:
· NO ROOTS TO HOLD SOIL TOGETHER OR TO KEEP SOIL INTACT
· SURFACE RUNOFF ERODES TOPSOIL CAUSING SOIL EROSION
· NO INTERCEPTION FROM LEAVES AND BRANCHES RESULTING IN MORE EROSION
· LESS INFILTRATION AND MORE RUN OFF
· LOSS OF LEAF FALL REDUCING SOIL FERTILITY 
· LACK OF DECOMPOSITION PREVENTS HUMUS FORMATION
· NUTRIENT CYCLE BROKEN
· LOSS OF FERTILITY
· LEACHING OF NUTRIENTS RESULTING NUTRIENTS ARE LOST
· LESS RAINFALL DUE TO DISRUPTIVE WATER CYCLE
· MORE EXPOSURE TO SUN AND WIND CAUSING MORE DRYNESS AND MORE EROSION
CONSEQUENCES OF FOREST LOSS:
SOIL DEGRADATION
· WHEN TREES ARE REMOVED, TOPSOIL IS LOST TO WIND AND WATER EROSION BECAUSE THERE ARE NO LONGER ANY ROOTS TO BIND IT TOGETHER.
· SURFACE EVAPORATION INCREASES REDUCING THE MOISTURE CONTENT OF THE SOIL.
· THE NUTRIENT CONTENT OF THE SOIL DECREASES RAPIDLY AND NO FURTHER NUTRIENTS ARE ADDED.
WATER LOSS
· FORESTS ACT LIKE A SPONGE BY HOLDING WATER IN THE SOIL AND IN THE BIOMASS OF THE TREES.
· THE REMOVAL OF FORESTS INCREASES RAIN WATER RUN OFF AND THUS IN TURN LEADS TO THE INCREASED PROBABILITY OF FLOODS AND DROUGHTS.
LUNGS OF THE EARTH
· FORESTS ACT AS AIR PURIFIERS BY TAKING IN CARBON DIOXIDE AND RELEASING OXYGEN.
· DURING PHOTOSYNTHESIS IT IS THOUGHT THAT FORESTS PRODUCE UP TO 40 PERCENT OF THE WORLD’S OXYGEN.
· DEPLETION OF TREE STOCKS REDUCES THE REPLENISHMENT OF ATMOSPHERIC OXYGEN AND ALLOWS CARBOND DIOXIDE (CO2) TO BUILD UP IN THE ATMOSPHERE.
· THE BURNING OF FORESTS CONTRIBUTES TO GREATER ATMOSPHERIC LEVELS OF GREENHOUSE GASES UP TO 30 PERECNT OF THE GLOBAL RELEASE OF CO2.
GOVERNMENT EFFORTS TO SOLVE THE PROBLEMS OF DEFORESTATION AND TO INCREASE THE FORESTED AREA:

A – MEASURES THAT SHOULD BE TAKEN:
1. FOREST DEPARTMENT MUST ESTABLISH NURSERIES IN MAJOR CITIES TO PROVIDE PLANTS TO THE PEOPLE FOR AFFORESTATION.
2. FOREST DEPARTMENTS SHOULD GIVE ADVICE TO THE PEOPLE ON PLANTS AND TREE PROTECTION AND PEOPLE SHOULD BE ENCOURAGED THROUGH MEDIA TO DEVELOP MORE PLANTATIONS.
3. THE GOVERNMENT SHOULD TAKE MEASURES FOR THE PLANTATION OF TREES ON BOTH SIDES OF ROADS, RAILWAYS, CANALS AND RIVERS.
4. THE TOTAL NUMBER OF NURSERIES SHOULD BE RAISED IN THE COUNTRY AND ALREADY EXISTING NURSERIES SHOULD BE FURTHER IMPROVED.
5. LAND SHOULD BE RESERVED FOR FUEL-WOOD PLANTATION AND VALUABLE VARIETIES SHOULD BE SAVED FROM DEFORESTATION.
6. SERIOUS EFFORTS SHOULD BE MADE BY THE GOVERNMENT TO TURN VAST TRACTS OF BARREN LANDS INTO PRODUCTIVE AREAS BY PLANTING TREES AND PROVIDING CANAL WATER TO SUCH AREAS.
7. RESEARCH INSTITUTES SHOULD BE ESTABLISHED IN DIFFERENT PARTS OF THE COUNTRY TO CARRY OUT RESEARCH ON INCREASING PLANTATION IN DIFFERENT AREAS.
8. GOVERNMENT SHOULD MAKE SERIOUS EFFORTS TO PROVIDE NATURAL GAS TO THE NORTHERN MOUNTAINS OF PAKISTAN TO REDUCE THE NEED FOR FIRE-WOOD.
B – MEASURES THAT HAVE BEEN TAKEN:
1. THE FOREST DEPARTMENT CELEBRATES “TREE PLANTATION WEEK” TWICE A YEAR AND ENCIURAGES PEOPLE TO GROW TREES AT VARIOUS PLACES.
2. “RECHNA DOAB AFFORESTATION PROJECT” HAS INCREASED THE AREA OF IRRIGATED PLANTATION IN PAKISTAN.
3. “MANGLA AND TERBELA WATERSHED PROTECTION PROGRAMME” HAS BEEN LAUNCHED TO INCREASED FORESTED AREA AND TO AVOID THE PROBLEM OF SOIL EROSION AND SILTATION.
4. “AGA KHAN RURAL SUPPORT PROGRAMME” (AKRSP) HAS BEEN LAUNCHED TO INCREASE AWARENESS AMONG THE PEOPLE OF NORTHERN MOUNTAINS ABOUT THE VALUE OF TREES AND FOREST COVER AS WELL AS TO INCREASE PARTICIPATION OF LOCAL PEOPLE IN PLANTING NEW FOREST AND REHABILITATION OF DEFORESTED MOUNTAIN SLOPES IN GILGIT AND BALTISTAN REGION.
DRAWBACKS OR LIMITATIONS:
· NEEDS LARGE CAPITAL INVESTMENT
· IT’S A LONG-TERM INVESTMENT 
· LOSS OF LAND FOR FARMING AND HOUSING 
· NEEDS LOCAL PARTICIPATION
· HIGH COST OF MAINTENANCE

0. TERRACING ON MOUNTAIN SLOPES IS WIDELY USED TO GROW RICE AND TO MAKE USE OF WATER RUNOFF FROM THE HILL TO INCREASE SOIL RETENTIVENESS AND ARABILITY, TERRACING HELPS;
· OBTAINING FLAT LAND FOR EASY CULTIVATION AND PLANATION,
· TO HOLD TOP SOIL OR TO AVOID SOIL EROSION AND TO MAKE A DEEPER SOIL,
· TO HOLD WATER AND PREVENTS DRAINAGE,
· KEEPS MINERALS AND FERTILIZERS IN SOIL,
· IT BECOMES EASIER TO PERFORM AGRICULTURAL PROCESSES INCLUDING PLOUGHING, SOWING, HARVESTING ETC.
 DRAWBACKS OR LIMITATIONS:
· NEEDS SKILLS TO MAKE TERRACES
· REQUIRES PLENTY OF LABOUR FORCE TO CUT THROUGH THE MOUNTAIN SLOPES FOR TERRACING
· TAKES A LOT OF TIME TO MAKE TERRACES
· REQUIRE PROPER AND REGULAR MAINTENANCE
6. CONTOUR PLOUGHING OR FARMING IS THE PRACTICE OF PREPARING LAND, PLANTING CROPS, AND CULTIVATING THEM ON A LEVEL OR NEARLY LEVEL CONTOUR AROUND A SLOPE. EACH CROP ROW SERVES AS A SMALL DAM TO HOLD WATER ON THE SLOPE AND CAN CUT SOIL LOSSES BY AS MUCH AS 50 PERCENT. IT HELPS;
· TO PREVENT SOIL EROSION
· IT MAKES THE LAND OR SOIL WATER RETENTIVE
· AGRICULTURAL PROCESSES ARE EASIER TO PERFORM
· IT PREVENTS GULLY FORMATION ON THE MOUNTAIN SLOPES
  DRAWBACKS OR LIMITATIONS:
· NEEDS SCIENTIFIC KNOWLEDGE ON FARMING METHODS
· NEEDS PROPER MAINTENANCE
        7. SHELTER PLANTS REDUCE THE EFFECTS OF WIND ON SOILS.
        8. STRIP FARMING REFERS TO A FARMING TECHNIQUE IN WHICH MULTIPLE CROPS ARE GROWN ON A TERRACED FIELD. IN THIS METHOD CROPS ARE GROWN UNDER THE PROTECTION OF TALL TREES WHICH PROTECT THE CROPS GROWN UNDERNEATH FROM:
· DIRECT AND INTENSE SUNLIGHT
· STRONG WINDS
· INTENSE AND HEAVY SHOWERS OF RAINFALL
    DRAWBACKS OR LIMITATIONS:
· TAKES A LOT OF TIME TO MAKE STONE LINES
· THEY NEED REGULAR MAINTENANCE AND CLEANING
· INVOLVES A LOT OF LABOUR FORCE

9. SELECTIVE CUTTING IS A METHOD IN WHICH ONLY MATURED AND ECONOMICALLY IMPORTANT SPECIES ARE CUT WITHOUT DESTROYING SMALLER PLANTS. IN THIS METHOD EACH TREE CUT SHOULD BE REPLACED BY A NEW SAPLING AND TREE CUTTING SHOULD NOT INVOLVE USE OF HEAVY MACHINERIES WHICH CAN DESTROY OTHE PLANTS.
DRAWBACKS OR LIMITATIONS:
· NEEDS PLENTY OF LABOUR FORCE
· TAKES A LOT OF TIME TO CUT THE TREES
· GIVES LIMITED SUPPLY OF WOOD

  10. SUSTAINABLE FORESTRY IS AN APPROACH OR TECHNIQUE IN WHICH TREES ARE CUT TO FULFILL HUMAN NEEDS WITHOUT DESTROYING THE FOREST OR REDUCING AREA UNDER THE FOREST COVER THAT IS NUMBER OF TREES CUT SHOULD BE REPLACED BY AT LEAST SAME NUMBER OF TREES OR PLANTS IN OTHER AREAS OR BLOCKS OF FORESTS.
CONSIDERATIONS OF SUSTAINABLE FORESTRY:
· SELECTION OF AN AREA OF TREE PLANTATION
· SELECTING ECONOMICALLY IMPORTANT TREE SPECIE TO BE PLANTED IN SELECTED AREA. FOR EXAMPLE, A TREE SPECIE TAKES 10 YEARS TO GET FULLY MATURED
· DIVIDING THE SELECTED AREA IN 10 EQUAL BLOCKS
· EACH BLOCK WOULD BE PLANTED YEAR BY YEAR, THIS WOULD CONTINUE FOR 10 YEARS UNTIL ALL BLOCK GET PLANTED BY TREES
· NEXT YEAR (11TH YEAR) TREES CAN BE CUT FROM THE FIRST BLOCK WHICH WOULD ATTAIN MATURITY IN 10 YEARS
· AFTER CUTTING EACH TREE SHOULD BE REPLACED BY A NEW PLANT
· NOT MORE THAN 1/10TH OF THE FOREST MUST BE CUT DOWN IN A YEAR
· COMPULSORY REPLANTING AFTER CUTTING FROM EACH BLOCK
IN THIS WAY WE CAN KEEP OBTAINING WOOD FOR COMMERCIAL AND DOMESTIC PURPOSE WITHOUT CAUSING DEFORESTATION AND ENVIRONMENTAL HAZARDS ASSOCIATED TO DEFORESTATION.
DRAWBACKS OR LIMITATIONS:
· A TIME CONSUMING AND LONG-TERM PROCESS.
· NEEDS A LOT OF LABOUR FORCE FOR PLANTATION AND REPLANTATION.
· NEEDS IRRIGATION WATER THROUGH A CANAL OR TUBEWELL.
· VERY EXPENSIVE TO PLANT TREES ON LARGE TRACTS OF LAND.
· LIMITED SUPPLY OF TIMBER FOR COMMERCIAL PURPOSE.
· NEEDS STRICT IMPLEMENTATION OF ENVIRONMENTAL LAWS AND REGULATIONS TO AVOID ILLEGAL CUTTING OF TREES.
11. CONTROLLED GRAZING HELPS CONTROLLING SOIL EROSION AS GOATS AND SHEEP CAN EAT GRASSES FROM THE LAND, MAKING SOIL VULNERABLE TO EROSION.
  DRAWBACKS OR LIMITATIONS:
· NEEDS ALTERNATE SUPPLY OF FODDER FOR LIVESTOCK
· EXPENSIVE TO BUY FODDER
· MAY DISCOURAGE LARGE SCALE LIVESTOCK FARMING
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