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EXECUTIVE SUMMARY

1. On 8 October 2005, an earthquake of the magnitude 7.6 occurred in Pakistan, its epicentre
situated just 95 km northeast of the capital Islamabad. The earthquake and its numerous aftershocks
caused massive destruction in the e a . More than 8006000 people w
injured and the homestead of about 5006000 f
destroyed.

2. In addition to the preliminary environmental assessment carried out by the UNDACStéam (
30/10/05), this joint mission (31/10 16/11/05) involving OCHA/UNEP and the Ministry of
Environment (MOE) focussed on the impact of the earthquake and the subsequent relief operation
on the natural resources (especially wood) of the earthepffd@al area. The mission came out

with immediate mitigation measures which will be integrated in the ongoing relief operation.

3. The imminent onset of very harsh conditions of the Himalayan winter urgently requires rapid
supply of shelter and basic needsimiated victims at high altitudes. Firewood, poles and timber
required for shelter and house reconstruction for millions of people affected by the earthquake pose
a threat to the scarce forest resources. Unsustainable exploitation of the limitecetmestas will
increase the risk of additional landslides, erosion and floods.

4. The mission visited most of the main affected Districts of North West Frontier Province (NWFP),
i.e. Shangla, Batagram and Mansehra and of Azad Jammu Kashmir (AJK), i.eafdabkad and
Bagh.

5. Natural resources are a crassting issue and part of the three clusters Emergency Shelter (lead
by IOM), Early Recovery & Reconstruction (lead by UNDP) and Camp Management (lead by
UNHCR). Numerous discussions were held in tleddfiand in Islamabad with representatives of
MOE, local authorities, UN organisations, donors and international and national NGOs mainly
engaged in one of these three clusters. In addition, informal interviews with affected people were
conducted in the fid.

6. Not only kind and intensity of damages vary greatly from one location to the other, but also the
respective ecalimatic, sociecultural and economic conditions are very diverse. This asks for a
site-specific approach of the relief operation.

7. The natural resources were already put under severe stress in NWFP and AJK prior to the
earthquake. Wood resources became scarce in many areas and overgrazing of forests and subalpine
pastures was widespread.

8. Most of the affected mountain dwellers sgrants whereas the landowners are mostly living in
villages and towns down in the valley. At least some members of the family will remain during
winter at their homesteads to guard their property. The mission strongly encouraged the actors of
the emergencshelter cluster to include in the ongoing distribution of shelter kits als@fiigkent

stoves (for firewood) which will help to reduce the energy demand.

9. An expected 5006000 displaced people wildl
mainly in the valley bottoms at lower altitude. The exact number of displaced people coming to the
tented villages/camps depends on many factors including the nature of their tenure in the affected
area and the comfort of the shelter and aid items delivered.
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10. Fuel is one of the major environmental issues in this operation. The supply of energy and
appropriate stoves for heating the tents at higher altitude is of high priority in order to avoid severe
health problems for the displaced people and to ptedefiorestation around the camps what risks

to lead to severe tensions between local population and displaced people.

11. UNDP is currently elaborating a Project (
the displaced people. It is foreseerstpply the displaced people with flameless LPG gas stoves for
heating the tents as well as for cooking purposes. Due to time constraints and logistical reasons, but
also on the final amount received at the flash appeal, only parts of the total needscaileled by

this Project. Many NGOs are planning (some have already staradg either LPG or kerosene for
heating (cooking) purposes in the tented villages/camps.

12. According to our field discussions, mtimily cooking in tented villages/campsight be
acceptable for some tribes (e.g. Gujar and Swati). Other tribes (e.g. Chaudhry) might accept it only
if it is organised amongst people of the same clan. Martily cooking could considerably reduce

the energy consumption up to 50% according ¢oetkperiences of UNHCR.

13. OCHA should discuss with UNHCR as lead agency of the Camp Management cluster the
necessity to provide an expert having the task of advising and training the NGOs in charge of the
camp management in the selection of appropaatrgy and stove type for a specific site and in the
proper handling of stoves and energy

14. About 5006000 houses have been damaged b
part can be rebuilt before the coming winter. The Early Recovery &iRecmtion cluster should
promote a house type which is earthquedsstant, i.e. having light roofs (e.g. galvanised iron
sheet) and light walls (e.g. aerated bricks) which at the same time uses less wood than the
traditional Kacha house and has a higlhermal efficiency.The supply of timber for the
reconstruction should be done in a sustainable wagossible lift of the ban of cutting green trees

only for the affected areas and the respective consequences should be analysed carefully by MOE in
orderto avoid large uncontrolled cutting.

15. If not handled properly, the collection of firewood and cutting of timber for the reconstruction
of the houses will lead to further deforestation and might also greatly affect some unique
biodiversity hotspots in WFP, like the Ayubia National Park and Palas Valley containing the most
pristine tract of Western Himalayan Moist Temperate Forests, representing one of the Global 2000
sites identified by WWF and the Machiara National Park in AJK.

16. The earthquake csed large landslides and earth slips having a direct impact on the natural
resources. Due to the high intensity of the earthquake along the fault line, landslides and earth slips
occurred over various slope angles, solil types and vegetation covers. Baydadlt line, it seems

that landslides mainly occurred on foot slopes (often steeper) and on sites which have a scarce
vegetation cover (mainly due to deforestation and overgrazing).

17. Nearby the road ChakaBagh (about 5 km southeast of Chakahhege | andsl-i de (
slidedo) has built up a dam about 200m heigh a
At least six villages were buried under this enormous earth mass. This new natural dam is backing
up the water of a small creek foimg a steadily growing lake with an inherent high flood risk at

latest in springtime when the snow will melt.

18. Further landslides and eadlips will occur until the soil gets stabilised especially where the
soil is composed of loose material. Snovd ace melt in springtime and the subsequent monsoon



5

rain will cause additional landslides and mudslides. Once the loose soil is better stabilised, soil
conservation measures should be undertaken.

19. The earthquake also modified the hydrology at manegpldwereby greatly affecting large parts
of the watersheds of the Indus basin: new lakes and springs arose, many riverbeds changed due to
landslides and sediment yields of many water courses highly increased.

20. The earthquake has greatly affected tharahresources and the future lamske of large parts

of the Western Himalayan Mountains. Many landowners and tenants who lost their arable land and
parts of their pastures need to be compensated in order to ensure their livelihood. On the other hand,
forests outside of landslide and eastip areas are apparently not or only slightly affected by the
earthquake. Trees seem to withstand even major soil movements.

21. A satellite remote sensing (high resolution images) of the whole earthaffetted aredor
detecting physical damages has to be carried out for facilitating the planning of the infrastructure
rehabilitation and of the future langse of the affected area.

22. The earthquake caused many casualties amongst the forest staff within thechreasexous
forest buildings were destroyed.

1. INTRODUCTION

1. On 8 October 2005, an earthquake of the magnitude 7.6 (Richter Scale) occurredeasterth
Pakistan, its epicentre situated just 95 km northeast of the capital Islamabaglarftiquake was
triggered by the rising of the Eurasian plate over the Asian plate. The earthquake and its numerous
aftershocks caused massive destruction in the area, especially in the vicinity of the epicentre and
along the southeasbrthwest oriented a u | t Il i ne. More than 80600C¢C
8006000 people injured and the homestead of at
completely destroyed. Rescue and reconstruction efforts have been seriously hampered by the
g u a k e 6 siondfe@mmunication networks and roads.

2. In addition to the preliminary environmental assessment carried out by the UNDAC téam (9
30/10/05), this joint mission (31/1016/11/05) involving OCHA/UNEP (consultant seconded from
SHA) and the Ministry ofEnvironment (MOE) focussed on the impact of the earthquake and the
subsequent relief operation on the natural resources (especially wood) of the eardtitpoide

area (note another mission dealt with). The missmmeout with immediate mitigation meases

which will be integrated in the ongoing relief operation in view of a sustainable use of the scarce
natural resources in this remote mountainous aneaddition, preliminary findings of the mission
were included in the Early Recovery Needs Assestifinem UNEP presented at the international
donor conference in Islamabad on 19 November 2005.

3. The imminent onset of very harsh conditions of the Himalayan winter urgently requires rapid
supply of shelter and basic needs for isolated victims at higghdals. Firewood, poles and timber
required for shelter and house reconstruction for millions of people affected by the earthquake pose
a threat to the scarce forest resources. Unsustainable exploitation of the limited forest resources will
increase theisk of additional landslides, erosion and floods.
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4. The mission visited most of the main affected Districts of North West Frontier Province (NWFP),
namely Shangla, Batagram and Mansehra and of Azad Jammu Kashmir (AJK), namely
Muzzafarabad and Bagh. Ontllge Districts of Kohistan (NWFP) and Poonch (AJK) having also
major damages could not be visited due to time constraints.

5. The relief operation has been organised following a cluster approach jointly coordinated by the
Federal Relief Commission of thiakistani Government and by OCHA. The following ten clusters
have been identified: Nutrition (lead agency WFP), Water / Sanitation (UNICEF), Emergency
Shelter (IOM), Early Recovery & Reconstruction (UNDP), IT/Communication (WFP), Logistics
(WFP), Camp Mangement (UNHCR), Protection (UNICEF) and Education (UNICEF).

6. Natural resources are a crassting issue and at least part of the three clusters, i.e., Emergency
Shelter, Early Recovery & Reconstruction and Camp Management. Numerous discussions were
hdd in the field and in Islamabad with representatives of MOE, local authorities, UN organisations,
donors and international and national NGOs mainly engaged in one of these three clusters. In
addition, informal interviews with affected people were condiictehe field.

7. A map of the region is given in Annex B. The mission timetable and list of people met is
included in Annex C.

2. BRIEF BIOGEOGRAPHIC DESCRIPTION OF THE EARTHQUAKE
- AFFECTEDAREA

8. The earthquakaffected area of Western Himalayan Mountains is formed of Paleozoic
Mesozoic metamorphic and igneous rocks. The rainfall is bimodal with a mean annual rainfall for
the earthquakaffected area ranging approximately between 1800 1500 mm. A major peak
occurs during the monsoon from June to September and a second peak in winter from December to
March. The climatic conditions are very harsh having often extremely cold winters and high
snowfall. The population density is high irost of the area with more than 300 personé/km

9. The ececlimatic and socieultural conditions in the earthquakéected area are very diverse
and mainly the following vegetation zones may be distinguished (modified from van Dijk &
Hussein, 1994):

1 Subtropical pine forest approximately between 500 and 1200 m a.s.l.; dominant species:
Chir pine Pinus roxburghij; mainly rainfed agriculture, some irrigated areas in the valley
bottoms; main agricultural crop is wheat (wheat, rice, groundnut, sorghumrmidet and
increasingly vegetables; mainly intensively grazed fepasture;

1 Himalayan Moist Temperate forest approximately between 1200 and 2000 m a.s.l;
dominant species: Blue pin®ifus wallichiang, Silver fir (Abies pindrowy, Himalayan
spruce Picea smithian® Himalayan cedarGedrus deodarg oak Quercusspp.), Biara
(Salix denticulat® Bankhor (Aesculus indicg main agricultural crop is wheat, maize,
potatoes and beans; mainly intensively grazed fqasture;

1 Himalayan Dry Temperate foreapproximately between 2000 and 3000 m a.s.l.; dominant
species: Blue pineP{nus wallichiang, Chilghoza pine Rinus gerardiany Himalayan
cedar Cedrus deodaraand oak Quercusspp.); main agricultural crop is maize (potato);
mainly intensively grazedfestpasture;
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1 Subalpine forest approximately between 3000 and 4000 m mixed with subalpine pastures;
dominant species: Silver fiApies pindroyy, Juniperus communifRosa webbianaBerberis
lyciumand White Willow Galix albg; no agricultural crops, onlyastures;

1 Alpine pastures above 4000 m; Tree species usually occur only in small groups of stunted
growth mostly composed of BirciBétula utilig; some shrubby vegetation dtiniperus
communis, Rhododendron companulatand Salix alba It is intensivelygrazed by the
herds of the Gujars.

10. Legally forests in Pakistan can be divided into two major tenure categories: state owned or
controlled (Reserved, Protected and Guzara Forests) and privately owned. Around 66 % of the total
forests are under staterdrol while 34 % of the forests are privately owned (Country Guideline
Paper, 2002). For more details see Annex D. Pakistan is a forest deficient country with an extremely
poor natural forest cover of approximately 5.2% (Jan, 1993). The forest cover Hinfalayan
Mountains of NWFP and AJK is slightly higher with 13.9 and 11.0% respectively including most of
the natural coniferous forest.

11. Land tenure determines the relationships between the resource (land) and the user (the farmer).
Land tenure arragements are particularly important for the sustainability of agriculture and the
productivity of the land. Londerm investments in tree planting, land improvement and water
management require loxigrm interests in the land holdings. Most tenants in NVERE® AJK are

share croppers. The owner can terminate the lease arrangement at any moment. htrapshare
arrangement, the production of a field is divided over the tenant and the landowner. A common
division in the rainfed agriculture is an equal sharedwner and tenant (van Dijk & Hussein,

1994).

12. 5,500 6,000 species of vascular plants have been recorded in Pakistan (van Dijk & Hussein,
1994). Around 300 species are endemic to Pakistan, 90% of which occur in the western and
northern mountains altitudes over 1200 m a.s.l. The vegetation of the Western Himalayan
Mountains has a high biodiversity. Ayubia National Park and Palas Valley containing the most
pristine tract of Western Himalayan Moist Temperate Forests rich in biodiversity and oree of th
sites of Global 2000 identified by WWF (both NWFP) and Machiara National Park (AJK). The
Himalayan moist and semmoist temperate forests have perhaps the richest mammalian
communities of any ecosystem in Pakistan, with species including Kashmir goey, lahesus
macaque, grey wolf, Kashmir red fox, Himalayan black bear, stone marten, yetmated marten,

| eopard, | eopard <cat, musk deer, grey goral,
Kashmir flying squirrel and Indian crested porcupifvan Dijk & Hussein, 1994). Breeding
populations of Western Harn Tragopan are found in the dense forests of Kaghan Valley and in parts
of AJK.

13. The earthquakaffected area is part of the watersheds of the Indus and Jhelum basin. The
condition of thiswatershed and in particular of the forest is crucial to the economy of the whole of
Pakistan because of its heavy reliance on irrigation of the vast and fertile Indus plain and the two
major hydropower plants of Tarbela and Mangla.



3. DIRECT | MPACT ON THE NATURAL RESOURCES

14. The natural resources were already put under severe stress in NWFP and AJK prior to the
earthquake due to rapid population growth and demands for increased stamdiandg. Most of

the forests are highly depleted having a sparse forest cover. Only about 8% of the Western
Himalayan Forests in NWFP and AJK are dense forests (more than 60% canopy closure, see FSMP,
1993). Deforestation is mainly caused by heavy umotiet grazing, commercial logging, local

use of trees for firewood, clearance for cultivation, and defective road construction. Of special
interest is the rate of decline under various tenure classes. Guzara forests under the-forest co
operatives show aigtinct lower rate of decline than Guzara forests managed by the Forest
Department. On the other hand, there is a 100% increase in number of trees in the farmland of
NWFP from 1992 to 2003 (Swati & Khan, 2004).

15. According to the Watershed Managememjdts in Tarbela in NWFP 51% of the households

use wood as fuel at the domestic level. The survey further reveals that about 75% of the rural
households collect the firewood themselves from natural forests, wastelands and farmlands. Only
16% of the landles people meet a portion of their firewood requirements by purchasing, otherwise
they satisfy their requirements from the same sources as the other villagers do (Swati & Khan,
2004). On average per capita firewood consumption for an average househagiadt aficividuals

in Galiat (Mansehra Districty 684 kg per annum (Khurshid, 2001). Whereas at higher altitudes the
annual per capita firewood consumption is 0.71 m3 (Fisher, 1998).

16. In addition, some ranges support livestock at three times theimgaogpacity (van Dijk &
Hussein, 1994). Overgrazing of subalpine meadows and forests in general as well as intensive
cultivation without adequate soil conservation measures in particular further reduced the diversity
of fauna and flora and left the soilimerable to wind and especially to water erosion on steep
slopes. Consequently the topsoil is washed away into the river system leading to siltation of dams
and irrigation channels downstream. Landslides occur frequently and the sparse vegetation cover
was also one of the main reasons of the 1992 floods. Moreover, the ecosystems of the Western
Himalayan Mountains have been negatively affected by water pollution due to the discharge of
untreated sewage and by widespread poaching.

17. The earthquake devast ed an ar ea 4 df theaWestern Hindalyéard MolOntaksn

The earthquake and subsequent aftershocks triggered massive landslides which destroyed a large
number of buildings and killed or injured their occupants, blocked or damaged many roadyg the
isolating many local communities and wiped out terraces and other agricultural lands. Not only kind
and intensity of damages vary greatly from one location to the other, but also the respeetive eco
climatic, sociecultural and economic conditions avery diverse. This asks for a s#pecific
approach of the relief operation.

18. The numerous large landslides and esliis have a direct and lofgsting impact on the
natural resources. Along the clearly visifdelt line, independently cflope agles, soil types and
vegetation covers, mainly huge landslides occurred exposing large areas of ba{ee®dkg. 1).
Beyond the fault line, it seems that landslides mainly occurred on foot slopes (often steeper) and on
sites with a scarce vegetationveo (mainly due to deforestation and overgrazing, see Fig. 2). At
higher, mainly afforested elevation, few landslides occurred beyond the fault line.



Fig. 1. Huge landslide along Neelum Valley (Muzzafarabad District) exposing large areas of bare
rock.

Fig. 2. New landslide in Kaghan Valley down to the Kunhar River having loose surface soil.
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19. Nearbytheroad ChakaBa gh (about 5 km southeast of Chea
slidedo) has built up a dam abhasteep AlEY(see Rig B).gh a
At least six villages were buried under this enormous earth mass. This new natural dam is backing
up the water of a small creek forming a steadily growing lake with an inherent high flood risk at
latest in springtime wheté snow will melt.

Fig. 3.New natural dam and lake nearby Chakar (Bagh District)

20. Further landslides and easdlips will occur until the soil gets stabilised especially where the
soil is composed of loose material. Snow and ice melt in springtidethe subsequent monsoon

rain will cause additional landslides and mudslides. Once the loose soil is better stabilised, soll
conservation measures should be undertaken.

21. The earthquake also modified the hydrology at many places thereby greatlpygféege parts
of the watersheds of the Indus basin: new lakes and springs arose, many riverbeds changed due to
landslides and sediment yields of many water courses highly increased.

22. The earthquake has greatly affected the natural resources datlitbdanduse of large parts

of the Western Himalayan Mountains. Many landowners and tenants who lost their arable land and
parts of their pastures need to be compensated in order to ensure their livéldnabakse planning

is complex. One has to cader agricultural and livestock husbandry practices, an effective
participation of the local communities and the complex and varying local land tenures.

23. The forests outside of landslide and ealifn areas are apparently not or only slightly affected
by the earthquake. Trees seem to withstand even major soil movements (see Fig. 4).



