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*Above normal rains were reported in KP, Jhelum in
Potohar region, Gilgit in GB region and Quetta valley in Contents
northern Balochistan. Below normal rains were reported
in most of the Punjab and Balochistan. Whereas dry Explanatory Note Pg.2
weather was reported in Sindh.

*Thermal regime in this month remained normal to
below normal by 1-2°C in most agricultural plains of the
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+ Picking/harvesting/crushing of cotton, rice, potato,
sugarcane and sowing of wheat/ seasonal vegetables
were the major field operations in most of the agricultural |  £ypected Weather — Pg. 12
areas of the country during the month. Farmers have
mostly completed sowing of Rabi crops in irrigated | Farmer’s advisory
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EXPLANATORY NOTE

1. This Agrometeorological bulletin is prepared on the basis of data from 15 stations of Pakistan
Meteorological Department (PMD). These stations, selected in consultation with the agricultural
authorities, represent major agricultural areas of the country. There are still important agricultural
areas which are not represented by the stations included in the bulletin. This may be (a) because
there are no PMD stations in these areas and /or (b) the fact that we had to limit the number of
stations due to the requirement of speedy data communication and processing (both of which are
important for producing and dispatching timely Agrometeorological bulletins).

2. Due to the above, all inferences and conclusions hold true primarily for the above areas and not
for Pakistan territory which include areas that may not be very important from the agricultural
point of view and the climate of which may not bear directly on agriculture in the major
producing areas.

3. The normally expected weather of next month is prepared on the basis of premise of normal or
near normal weather prevailing during the coming month. As such it should not be confused with
synoptic weather of the next month.

4. Summer Season/ Kharif remains from April/May to October/November and Rabi season from
November to April. Mean Daily Maximum Temperature images are included in summer and
Mean Minimum Temperature images are included in winter in the Bulletin.

5. In the tables, the values in the parentheses are based on 1981 to 2010 normal. Normal values (in
parenthesis) of Soil Temperatures are based upon 10 years data. Dotted line (---) means missing
data. Solar radiation intensities are computed from sunshine duration using co-efficients

developed by Pakistan Meteorological Department.
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Rainfall (mm) during the
month of November, 2013

Minimum Temperature (°C) during
the month of November, 2013

ETo (mm/day) during the
month of November, 2013
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Crop Report during November, 2013

Picking/harvesting/crushing of cotton, rice, potato, sugarcane and sowing of wheat/ seasonal vegetables were
the major field operations in most of the agricultural areas of the country during the month. Farmers have
mostly completed sowing of Rabi crops in irrigated areas. Weeds removing operation is in progress in early
grown wheat crops in areas of Sindh and Punjab.

In Punjab: Picking/harvesting of cotton crop has been almost completed and good yield is expected this year.
The sowing of wheat crop in rainfed as well as in irrigated areas has been almost completed. Germination and
early growth of sown crop is reported satisfactory, however further rains are required for its proper growth
both in irrigated and rainfed areas. Sowing of Gram and oil seeds has been completed and its germination is
reported satisfactory. Sowing of Lentil crop is in progress. The germination of early sown crop is satisfactory.
The harvesting of rice and maize crops has completed and good yield is reported. Harvesting/crushing of
sugarcane crop is in full swing and good yield is expected. Harvesting of winter vegetables including potato is
in progress. The growth of citrus orchards is reported satisfactory and good yield is expected this year.

In Sindh: Picking/harvesting of cotton crop has been almost completed. The sowing of Rabi crops has been
completed. Castor oil is growing at flowering, stage and condition of the crop is reported satisfactory. Rape
mastered is growing normally and is reported at germination stage. The biofuel crop of Jtropha is normally
growing at capsule formation stage. Harvesting/crushing of rice, sugarcane, sesame and sunflower is in
progress and normal to above normal yield is expected

Seasonal fruits like Guava, banana are in good condition, Cheeko is in flowering stage and apple
stone(Bare)are at fruit formation stage. Picking/harvesting of winter vegetables are now available in market.

In Khyber Pakhtunkhwa: Cultivation of wheat crop in the province has almost completed, while sowing of
wheat crop after sugarcane harvesting is still in progress and will continue during the month of December in
plain areas of KPK. Harvesting of maize crop is completed and above normal yield is obtained this year.
Harvesting/crushing of sugarcane crop is in progress and harvesting of rice has completed. Harvesting of
winter vegetables is in progress and vegetables are available in market. Growth of orchards is satisfactory and
good yield of citrus is expected.

In Baluchistan: Condition of standing crops and orchards is reported satisfactory. All varieties of apples
have developed colour and picking of the fruit is in progress. Sowing of Rabi crops has completed and wheat
crop is in germination/early growing stage. Winter vegetables reported in normal condition and are now
available in the market.
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Moisture Regime during November, 2013

In Pakistan, winter rains generally start late in the month of November. During this November, light to
moderate rain is reported in KP, Kashmir, GB, Punjab and Balochistan. Dry weather is reported in
agricultural plains of Sindh. Highest rainfall recorded in the country was 99mm in Peshawar followed by
70mm in Malam Jaba and 68mm in Pattan.
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The evaporative demand of the atmosphere represented by reference crop evapotranspiration (ETo)
remained normal to below normal in most of the agricultural plains of the country except Gilgit Baltistan
region where it remained slightly above normal. The highest value of ETo was estimated in Rohri due to
its dry climate in this month.
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The mean daily Relative Humidity (R.H) observed mostly below normal in the agricultural plains of the
country. Significant drop in R.H was observed in areas of Punjab and Gilgit Baltistan.

Maximum value of mean Relative humidity was observed 65% at Peshawar followed by 64% at Lahore
and 62% at Sargodha, while the minimum value was observed at Quetta due to dry weather observed
and its dry climate in this month.
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From overall analysis of this month it is evident that moisture condition is satisfactory in most parts of
the country. Light to moderate rains in different parts have improved soil moisture condition in but still
light to moderate rains are needed for wheat crop especially in rainfed areas.
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Temperature Regime during November, 2013

Temperature plays vital role in the growth and development of crops. Thermal regime in this month
remained mostly normal/slightly cooler in the agricultural plains of the country. Mean daily temperature
remained normal or below normal by 1 to 2°C in all agricultural plains of the country .Mean daily
temperature ranged 16 to 19°C in Khyber Pakhtunkhwa and Potohar region, 19 to 21°C in remaining
parts of Punjab, 22 to 24°C in agricultural planes of Sindh, 5 to 9°C in Gilgit Baltistan region and was
observed 10°C in the high elevated agricultural plains of Baluchistan represented by Quetta valley.

Monthly Mean Temperature (°C) =MEAN  mNormal
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The night time temperature represented by mean minimum remained normal to below normal by 1-2°C
in KP, Pother region, parts of central Punjab, lower Sindh and GB region. Whereas it remained above
normal by the same extent in agricultural plains of southern Punjab, parts of central Punjab and upper
Sindh. The lowest minimum temperature was recorded -8.7°C at Skardu.
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Agricultural soils showed cooler trend in the agricultural areas of the country. Significant drop in soil
temperature was observed in Quetta followed by Tandojam, Faisalabad and Rawalpindi division at

major root zone.

Soil Temperature (°C)
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From the general analysis of air and soil behavior in this month, it is concluded that moisture has gained
satisfactory status in the irrigated as well as rainfed areas of the country. Hence overall condition of
moisture content in rainfed and irrigated areas is satisfactory during the present early growing stages.
Further rains are needed in rainfed areas for better soil moisture condition and normal growth of wheat

crop.
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Solar Radiation and Wind Regime during November, 2013

Total bright sunshine hours and solar radiation intensity remained normal to below normal in most of the
agricultural plains of the country Mean wind speed throughout agricultural plains of the country ranged
between 1 to 4 km/h with North-east to North-west and South trend. Maximum wind speed was
observed 5 km/h in Quetta.
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Cumulative Rainfall, ETo and water stress for Rabi Season (October to April)

Cumulative Rainfall (mm) during
Rabi Season up to November, 2013

Water Stress (Rain-ETo) during
the month of November, 2013

Cumulative ETo (mm/day) during
Rabi Season up to November, 2013
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Rainfall Departure from Normal (mm)
during the month of November, 2013

Minimum Temperature from Normal (°C)
during the month of November, 2013

ETo Departure from Normal (mm/day)
during the month of November, 2013
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Normally Expected Weather during December, 2013

During the month of December, winter weather systems commonly known as “Western Disturbances”
become active over the country. Three to four troughs of westerly waves are expected to pass across the
upper Khyber Pakhtunkhwa, sub mountainous areas and snowfall over the hills. Generally the northern
half of the country receives the precipitation more frequently than the southern half under the influence
of western disturbances.

Under the influence of western rain bearing systems, northern Punjab and high agricultural plains of
Baluchistan are expected to receive precipitation between the ranges of 25mm to 45mm. over rest of the
agricultural plains of the country; it may range from few millimeters to 15 mm. the probability of
occurrence of rainfall over Potohar plains is given below:

AMOUNT / PERCENTAGE PROBABILITY OF OCCURRENCE OF DIFFERENT
DATES AMOUNTS OF RAINFALL IN DECEMBER
1-5 6-10 11-15 16 -20 21-25 26 -31
10 mm 6 14 15 14 23 22
15 mm 4 12 11 11 15 19
25 mm 3 8 7 6 7 15

The evaporative demand of the atmosphere will decrease as compared to November by 1 mm/day to 2
mm/day. The ETo values may range from 1.5 mm/day to 2.0 mm/day in Khyber Pakhtunkhwa, Punjab
and high agricultural plains of Baluchistan. However, in Sindh, the ETo is expected to remain slightly
higher due to less cloudiness and brighter sunshine. It may remain generally in a range of between 2.0
mm/day to 3.5 mm/day during the month of December 2011. The mean daily relative humidity is likely
to range from 60 to 70% in Upper Punjab, Khyber Pakhtunkhwa, lower Sindh and high agricultural
plains of Baluchistan. It may vary from 50 to 60% in rest of the country.

The mean daily temperatures are expected to range from 11°C to 15°C in Punjab and Khyber
Pakhtunkhwa while in Sindh; it is likely to occur in the range of 17 to 19°C. However over high
agricultural plains of Baluchistan, mean daily temperature would be around 5°C. Mean daily maximum
temperatures may range between 19 to 23°C in Punjab and Khyber Pakhtunkhwa, 25 to 27°C in Sindh
and around 13°C high agricultural plains of Baluchistan.

Mean minimum temperatures are expected to vary from 5 to 12°C over most parts of the country except
high agricultural plains of Baluchistan represented by Quetta where it would be around -4°C. Freezing
nights are likely to occur in northern Punjab, Khyber Pakhtunkhwa an upper Baluchistan during
December 2011. The highest frequency of occurrence of freezing nights is expected at high agricultural
plains of Baluchistan and Khyber Pakhtunkhwa.

The mean daily duration of bright sunshine may remain around 7 to 9 hours with southward increasing
trend. Te intensity of solar radiation is likely to vary between 9 to 14 MJ/M?/day. Wind speeds are
expected to range from 2 Km/hour to 7 /Km/hour. Generally they may prevail from north to west
directions over most of the agricultural plains of the country.

Following is the water requirement of full canopied healthy crops in different regions of the country
during December. For wheat, barley and oats fifty percent water supply than the given amounts may
satisfy their water demands fully.

S No Region Water Requirem_ent
' (mm) Cubic Meter / Hectare
1 High plains of Baluchistan 25-30 250 — 300
2 Potohar Plateau 45 -50 450 — 500
3 Upper NWFP 40 - 50 400 — 500
4 Northern Punjab 50 -55 500 — 550
5 Central Punjab & Lower NWFP 50 - 60 500 - 600
6 Southern Punjab, upper Sindh and 60-70 600 — 700
Lower Baluchistan
7 Lower Sindh 70-75 700 — 750
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Seasonal Weather Update

Introduction

A variety of methods including dynamical models, statistical methods, regional expert judgments and
combination of them have been used to generate long-range weather forecast by the different climate
prediction centers around the world. National Agromet Center (NAMC), Pakistan Meteorological
Department adopts an ensemble approach to formulate its seasonal weather outlook for Pakistan (on
experimental basis), taking into consideration available products from major climate prediction centres
and different Global Climate Models (GCMs).

Regional weather (precipitation and temperature) outlook is predicted from different global climate
models by using persisted sea surface temperature on 0000 Oct 01, 2013. Model’s output then tuned by
applying Regional Correction Factor (RCF). RCF has computed by comparison of Long Range
Averages (LRA) with model’s simulation for the period (2004-2012) on monthly basis. That might be
somewhat different from actual weather because of time to time variation in Sea Surface Temperature
(SST) during the season. Accuracy of Outlook seasonal weather mainly depend upon SST used in global
climate models. Even with use of accurate SST, still is uncertainty in the climate forecast due to chaotic
internal variability of the atmosphere.

Acknowledgement: NAMC is gratefully acknowledges the International Research Institute (IRI) for
climate and Society for providing access of dynamical prediction of Global Climate Model
ECHAMA4P5, developed and operated by European Center for Medium-Range Weather Forecasts
model’s simulations and hindcast data to support the formulation of seasonal weather outlook of
Pakistan. Output maps have been prepared by using IRI climate software.

Synoptic situation

Location of jet stream (U wind at 200 hPa) is at normal position with higher intensity with bigger
convergence areas of high winds towards the west. Intensity of jet stream will be slightly above normal
during predicted period

Probability outlook: Above normal intensity is associated with above normal precipitation in the region
and vice versa.

A ridge at 500 hPa is expected to be at same position as normal with less intensity causes de track
western disturbances towards north.

Probability outlook: Precipitation is likely to occur over upper half of the country causes less rain over
southern parts the country.

Surface temperatures are expected to be on lower side than normal over towards Area of high surface
temperature expands during November from normal (1982-2010) over central parts of the country. Day
temperature will be on higher side during November over central parts of the country.

North Atlantic Oscillation (NAO) is in positive phase (0.9) and may cause to shift western disturbances
towards north during coming months. Data source:
http://www.cpc.ncep.noaa.gov/products/precip/CWIink/pna/nao.shtmi

Probability outlook: Normal precipitation over northern parts and below normal over southern parts of
the country. The focus of weather tracks may be towards Northern parts of the country.

Most of the set of dynamical and statistical model predictions issued during late October and early
November 2013 predict neutral ENSO conditions through the rest of 2013 and into early 2014, with a
warming tendency during northern spring and summer 2014. Development of weak EI Nino conditions
appears possible by the middle of 2014. In the most recent week, the SST anomaly in the Nino3.4 region
was 0.0Co. Data source: http://iri.columbia.edu/climate/ENSO/currentinfo/SST_table.html

Probability outlook: La Nina (3%), Neutral (96%) and El Nino (1 %) during Dec-Jan-Feb, 2014 season
Arabian Sea Surface Temperatures are expected to be slightly above normal near the coast of Pakistan
and normal over far from coast.

Caspian Sea surface temperatures expected to be slightly below normal.

Mediterranean Sea surface temperatures are normal to slightly above normal.

Bay of Bengal Sea Surface Temperatures are normal. Probability outlook: Sea Surface Temperature
trend is going towards normal leads to normal/below normal rainfall over the region.

13
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Seasonal Weather Outlook Summary (Dec 2013)

Synthesis of the latest model forecasts for Dec, 2013-Feb, 2014 (DJF), current synoptic situation and
regional weather expert’s judgment indicates that slightly above normal rainfall is expected all over the
country with above normal during December and normal during January and February. Normal
temperature is likely to occur during December and below normal during January in all over the country.
In February below normal temperature over southern parts and normal temperature over northern parts
of the country is likely to prevail. Neutral-ENSO condition is expected to persist throughout the
predicted period.

Weather outlook

“Above normal precipitation is expected during the season all over the country with

more snowfall over the northern region during December.”

Above average (+ 15 %) precipitation is expected during predicted season 2013.

In December above normal precipitation over northern parts of the country is expected with normal night
temperature.

In January normal precipitation with less than normal night temperature is expected all over the country.
In February normal precipitation is likely to prevail over the country. However, night temperature will
improve over northern parts and become at normal where as southern parts will continue and behave as
cooler month than normal.

Density of fog will be less during upcoming winter months

Area of fog will be less with shallow density.

Last decade of December and early January will be wet with higher intensity of precipitation over upper
parts as well as hilly areas of the country.

Above normal precipitation is expected over GB region and southern parts of Khyber Pakhtunkhwa
during predicted period.

Below normal precipitation are expected over AJK province during predicted period.

The focus of monsoonal weather systems during December will be towards Northern parts of the
country.

Well intense snowfall spells over northern glaciers are expected during December and January.

Expected Minimum temperature will be normal all over the country during December whereas January
will be expected colder month than normal over the country.

Monthly Quantitative Weather Forecast

Ave Exp Ave Exp Ave Exp Ave Exp
GB 16.3 Abv.Ave 272 Abv.Ave 297 Abv.Ave 73.2 Abv.Ave
KP 32.9 Abv.Ave 49.0 Ave 71.9 Abv.Ave 153.8 Abv. Ave
AJK 50.9 Ave 91.1 Blw.Ave 1105 Blw.Ave 2525 Blw. Ave
FATA 20.6 Abv.Ave 30.2 Abv.Ave 540 Abv.Ave 104.8 Abv. Ave
PUNJAB 120 Abv.Ave 17.2 Abv.Ave 27.2 Ave 56.3 Abv. Ave
BALUCHISTAN 148 Abv.Ave 195 Abv.Ave 209 Abv.Ave 552 Abv.Ave
SIND 50 Abv.Ave 30 Abv.Ave 54 Abv.Ave 134 Abv.Ave
Pakistan 149 Abv.Ave 20.8 Abv.Ave 27.2 Abv.Ave 62.8 Abv.Ave

e Ave. : average (1981-2010)
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e Exp. : Expected rainfall
e Below Average (Blw. Ave) <-10 %,
e Average precipitation range (Ave) =-10to +10 %,
e Above Average (Abv.Ave) > +10 %
Note: Average precipitation is computed by using Global Precipitation Climatology Centre (GPCC)

gridded data by resolution (0.5x0.5°) latitude by longitude. Ensembles of different climate models are
used for computation of expected precipitation over the region.

Spatial distribution of expected Rainfall during Dec, 2013 (GCM-ECHAM)
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Expected daily rainfall, Dec 2013
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Spatial distribution of expected Minimum Temperature during Dec, 2013
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National Weather Data of Selected Cities
(November, 2013)

Temperature
(°C) Rainfall Number Relative Wind Prevailing
STATIONS (mm) of Rainy | Humidity Speed _\Ninq
Days (%) (Km/hr) Direction
Min Max
PESHAWAR 8.4 24.3 27.0 03 65 15 NW
D.l. KHAN 10.1 27.0 7.0 03 58 0.1 NW
RAWALPINDI 7.1 24.1 3.3 02 60 2.1 w
JHELUM 9.7 26.5 32.6 03 60 0.9 NW
SARGODHA 12.3 27.3 3.3 03 62 0.7 NE
LAHORE 11.3 26.5 4.5 01 64 1.9 NW
FAISALABAD 10.6 27.7 1.6 02 55 3.0 w
MULTAN 13.1 27.3 1.0 01 55 15 NE
KHAN PUR 12.2 29.1 0.0 00 56 2.4 NE
QUETTA 2.9 17.0 18.2 07 47 4.1 N
ROHRI 28.1 15.9 Trace 01 50 4.0 NE
TANDOJAM 14.8 30.8 0.0 00 52 0.8 N
GILGIT 0.6 18.0 11.7 04 57 14 variable
SKARDU -4.1 13.4 1.0 01 47 0.8 variable
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National Weather Data of Selected Cities
(November, 2013)

Number of Stress Days With
ETo Solar Pan Sunshine
STATIONS Mean . (mm/day) | Radiation | Evaporation
Relative | _Minimum MI/Mz/day | (mm) | OUrS
L Temperature

Humidity <0°C

> 80% -
PESHAWAR 03 Nil 1.4 10.6 39.1 159.7
D.l. KHAN 01 Nil 1.4 13.4 85.4 233.7
RAWALPINDI 00 Nil 1.7 12.9 48.0 225.0
JHELUM 02 Nil 1.6 12.8 41.6 226.3
SARGODHA 02 Nil 1.6 12.3 50.1 204.3
LAHORE 01 Nil 1.9 13.7 70.8 240.6
FAISALABAD 00 Nil 2.2 13.1 76.4 221.1
MULTAN 00 Nil 2.0 13.9 72.8 233.2
KHAN PUR 00 Nil 2.9 14.9 96.9 251.1
QUETTA 01 Nil 2.1 14.9 92.0 240.9
ROHRI 04 Nil 3.0 16.0 155.0 272.0
TANDOJAM 00 Nil 2.3 16.2 98.5 262.0
GILGIT 00 13 15 9.0 3.4 136.5
SKARDU 00 28 1.1 10.1 53.0 171.8
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SOIL TEMPERATURE (°C)

STATION TIME DEPTHS (cm)
(PST) 5 10 20 30 50 100
8 AM 12.5 13.5 15.2 16.63 18.1 21.1

RAWALPINDI
2PM 18.5 16.8 16 16.7 18.1 21.1
5PM 17.5 17.2 16.5 16.8 18.1 21.1
8 AM 14.6 16 19 21.1 22.7 25.4
FAISALABAD 2PM 26.3 23 20.6 20.8 22.3 25.4
5PM 24.4 23.7 21.9 21.3 22.3 25.4
8 AM 19.3 235 24.5 25.6 26.8 il
TANDOJAM

2PM 28.6 29.8 25.6 25.3 26.8 il
5PM 27.8 30 25.7 25.4 26.7 el
8 AM 6.5 7.8 11.9 12.1 13.4 17.7
QUETTA 2 PM 183 16.6 13.2 12.4 133 177
5PM 17.4 16.6 13.9 12.7 13.2 17.7
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