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Highlights...

*Dry weather/below normal precipitation was reported in
the country. Dry continental airfoggy atmosphere
prevailed over most of the agricultural plains of the
country during the month.

*Thermal regime in this month remained mostly
normal/slightly warmer in the agricultural plains of the
country.

*ETo and R.H mostly remained below normal in the
agricultural plains of the country.

* Agricultural soils showed mostly normal to cooler
trend in the country.

*Picking/harvesting/crushing of sugarcane, seasonal
vegetables and fruit orchids especially citrus and apple
were the major field activities in most of the agricultural
plains of the country during the month.

*Farmers are advised to protect nurseries and orchard
trees from expected frost in this month if night time
temperature starts to drop below 0.5°C during clear
skies.

*Sunflower crop may be planted in areas where wheat
crop is not cultivated still now.
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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 December, 2013

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

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

Picking/harvesting/crushing of sugarcane, seasonal vegetables and fruit orchids especially citrus and apple
were the major field activities in most of the agricultural plains of the country during the month. Irrigation as
per requirement and availability was provided. Pace of growth and developments of the crops both in irrigated
and rainfed areas affected to some extent due to dry weather/below normal rainfall in the agricultural plains of
the country during the month.

In Punjab: The sowing of wheat crop has almost been completed. The growth is satisfactory in irrigated areas
but growth is affected negatively due to mostly dry weather in rainfed areas during the month. Sowing of
Lentil crop has completed and satisfactory growth is reported. The growth of oilseed crop is reported
satisfactory and the crop is at flowering/pod stage. No serious pest/insect attack has been reported so far. The
sowing of gram crop has completed. Satisfactory growth of the crop is reported but rain water is immediately
needed for better growth and development. Harvesting/crushing of sugarcane crop is in full swing and very
good yield is expected. Frost has affected citrus in some areas of Punjab.

In Sindh: Sowing of Rabi crops and harvesting of rice has been completed. Wheat crop is at tillering stage
and its growth is reported satisfactory. Castor oil crop is growing satisfactory and its first picking has been
started. Crushing of sugarcane is in full swing and very good yield is expected. Safflower and Linseed crops
have been reported at good condition and are growing at early vegetative stages.

Seasonal fruits like Guava, banana, Cheeko are in good condition. Cheeko and apple stone (Bare) are at fruit
formation stage. Picking/harvesting of winter vegetables is in progress and good yield is being obtained.

In Khyber Pakhtoonkhawa: Sowing of wheat crop has completed and its normal growth has reported in
irrigated areas. But rain water is required to reduce present soil moisture stress in rainfed areas.
Harvesting/crushing of sugarcane crop is in progress and very good yield is expected. Harvesting of rice has
completed. Harvesting of winter vegetables is in progress and these are available in the market. Growth of
orchid is satisfactory and good yield of citrus has reported.

In Balochistan: Condition of standing crops and orchards is reported satisfactory. Wheat crop is growing at
third leaf stage. 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 early growing stage. Condition of winter vegetables is good
and is now available in the market.

In GilgitBaltistan: Most of the agricultural activities stop during the winter season in the area. Soil has been
prepared for wheat crop to be sown in the coming months.
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Moisture Regime during December, 2013

In Pakistan, winter rains generally start in the month of December. During this December, dry
weather/below normalprecipitation was reported in the country. Dry continental air/foggy atmosphere
prevailed over most of the agricultural plains of the country during the month.

Highest rainfall recorded in the country was 28mm in Malamjaba followed by 25mm in Dirand17mm in
Kalam.
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The evaporative demand of the atmosphere represented by reference crop evapotranspiration (ETo)
remained below normal in most of the agricultural plains of the country except Quetta valley and Gilgit
where it remained slightly above normal due to mostly dry weather observed during the month in these
areas. The highest value of ETo was estimated in Rohri followed by Khanpur and Quetta valley.
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The mean daily Relative Humidity (R.H) also remained normal to below normal in most of the
agricultural plains of the country. Significant drop in R.H was observed in areas of KP, southern Punjab,

Quetta valley and GilgitBaltistan.

Maximum value of mean Relative humidity was observed 74% at Lahore followed by 68% at
Rawalpindi, while the minimum value was observed at Quetta due to dry weather observed and its dry

climate in this month.

Relative Humidity (%) =RH = Normal
80
70
60 -
50 -
40 -
SN RO ol K B Q& o QK S
F TSP FEFEEES S
Qc:;?‘ N\ RS VoS @?‘ S B Q
< & 2 2\

From overall analysis of this month it is evident that moisture stress exists in upper as well as lower parts

of the country due to dry weather observed in these areas during the month.
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Temperature Regime during December, 2013

Temperature plays vital role in the growth and development of crops. Thermal regime in this month
remained mostly normal/slightly warmer in mostagricultural plains of the country. Mean daily
temperature remained normal in agricultural plains KP, Potohar region and other parts of Punjab except
Lahore where it remained below normal by 1°C and observed normal to slightly below normal by the
same extent in GB region. In lower parts of the country, it remained slightly below normal by 1°C in the
agricultural plains of Baluchistan represented by Quetta, lower Sindh represented by Tandojamand
observed almost normal in upper Sindh represented by Rohri.and Skardu in GBQuetta valley and upper
Sindh. Whereas it observed slightly above normal in central and southern Punjab and Gilgit (by 1°C), in
lower Sindh represented by Tandojam it remained slightly below normal (by 1°C) .Mean daily
temperature ranged 12 to 14°C in Khyber Pakhtunkhawa and Potohar region, 14to 15°C in remaining
parts of Punjab, 17-18°C in agricultural planes of Sindh, 0 to 6°C in GilgitBaltistan region and it was
observed 6°C in the high elevated agricultural plains of Baluchistan represented by Quetta valley.

Monthly Mean Temperature (°C) mMEAN  mNormal

20

The night time temperature represented by mean minimum remained normal to slightly abovenormalby
1-2 °C in most of the agricultural plains of the country except Jhelum in Potohar region, Lahore in
central Punjab andTandojam in lower Sindh where it remained below normal by 1°C. The lowest
minimum temperature was recorded -16°C at Kalat.




Monthly Bulletin DECEMBER, 2013

Monthly Minimum Temperature (°C) =Min  ®Normal
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Agricultural soils showed normal to cooler trend in the agricultural areas of the country. In Rawalpindi
division of Potohar region and Tandojam in lower Sindh, soil temperature remained mostly normal at
major root zone. In Faisalabad and Quetta valley, soil temperature at root zone remained normal to
below normal during the month.

Soil Temperature (°C)

RAWALPINDI FAISALABAD QUETTA TANDOJAM

E5cm [ Normal HW10cm ONormal m20cm & Normal

From the general analysis of soil behavior in this month, it is concluded that moisture has satisfactory
status in the irrigated as well as rainfed areas. But moisture deficiency still exists in rainfed Potohar
region and lowers Sindh.Whereas in major agricultural areas, the situation of soil moisture is satisfactory
to some extent.Further rains in coming months are needed and may improve soil moisture condition
during coming months in rainfed as well as irrigated areas.
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Solar Radiation and Wind Regime during December, 2013
Total bright sunshine hours and solar radiation intensity remained normal to below normal in most of the

agricultural plains of the country except Quetta valley and Sindh where these values observed normal to
slightly above normal. Mean wind speed throughout agricultural plains of the country ranged between 1
to 5 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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Comulative Rainfall, ETo and water stress for Rabi Season (October to April)

Cumulative Rainfall (°C) during
Rabi Season up to December, 2013

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

Cumulative ETo (mm/day) during
the month of December, 2013
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Rainfall Departure from Normal (mm)
during the month of December, 2013

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

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

Winter rains with Pakistan region are associated with Westerly Waves and frontogenises processes
taking place at middle latitudes. Westerly waves are always present around the globe. As soon as,
perturbation takes place in these waves due to contrasting meteorological factors, they get amplified
extending their trough down to lower latitudes in subtropical regions. Formation of fronts due to
encounter of two air masses of different characteristics, is another significant source of winter weather
systems. Winter rain bearing systems attain their maturity in December under normal meteorological
behavior around the globe.

Rainfed plains of Balochistan and Potohar plateau are expected to receive 20mm to 40mm precipitation,
which recharge the soil moisture upto some extent. However, the distribution over time and space would
be much more important than the amount of the precipitation. The farmers of these areas have to show
an efficient rain water harvest skill by completely rooting out the weeds, competing their crops for food
and water. In other parts of the country, the rainfall may amount less than 20mm during January. The
strict weeding practice is also recommended in irrigated areas.

The evaporative demand of the atmosphere will be lower than December due to cooler and upto certain
extent the cloudy atmosphere. It is likely to range from 1 to 3 mm/day throughout the country. The mean
daily relative humidity may vary between 50% and 65%. The crop growth may be retarded due to low
temperatures; however, they would be beneficial in tillering process in cereal crop. The day time
temperatures may range between 16°C to 20°C in Northern Punjab and upper Khyber Pakhtoonkhawa
while in the low elevation plains are likely to experience them from 20°C to 24°C. The night
temperatures possess a special significance; when they drop below freezing level and keep watch on the
growth of animals and plants. If protection measures are not taken. Care of the frost kills the crop plants
and even sometime badly affects their yield.

The minimum temperatures generally occurring at night may drop more frequently below freezing (0°C)
in high elevation agricultural plains as compared to those located at low elevation. As days are smaller
than nights during January; therefore the photo synthesis period may remain around 7 and 8 hours
following still an increasing trend towards south. The intensity of solar radiations is likely to vary from
9.5 MJ/M?/day over Northern plains to 14 MJ/M?day in the Southern parts of the country. Winds are
expected to blow at a speed of 7 Km/hours or less, prevailing from northerly to westerly direction. Rabi
crops will be around in their early stages of development, therefore their water requirements are not as
high as mature crops. The estimates of monthly water requirement according to an average phonological
phase of Rabi crops, in respective regions are given as under:

) Water Requirement
S.No Region

mm Cubic meter
per Hectare

1 Khyber Pakhtunkhwa, Northern and central Punjab 30-40 300 - 400

High agricultural plains of Balochistan, Khyber

2 anag Pakhtun?(hwa and Kashmir. Y 20-30 200 - 300

3 Southern Punjab and upper Sindh 40 -50 400 —500

4 Lower Sindh and Balochistan 45-55 450 — 550

12



Monthly Bulletin DECEMBER, 2013

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 Jan 01, 2014. 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

e 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.
e A ridge at 500 hPa is expected to be at same position as normal with less intensity. As a
result, track of the western disturbances may be changed and tilted towards northward.
Probability outlook: Precipitation is likely to occur over upper half of the country causing less rain over
southern parts of the country.

e Surface temperatures are expected to be on lower side than normal over central parts of the
country as compared with normal (1981-2010). However, southern and northern parts with
higher than normal temperature will be expected during January.

e North Atlantic Oscillation (NAO) is in positive phase (0.95) and may cause to shift western
disturbances towards north during coming months. Data source:
http://www.cpc.ncep.noaa.gov/products/precip/ CWlink/pna/nao.shtml

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.

e Most of the set of dynamical and statistical model predictions issued during late November and
early December 2013 predict neutral ENSO conditions 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 0.0C. Data source: http://iri.columbia.edu/climate/ENSO/currentinfo/SST_table.html

Probability outlook: La Nina (2%), Neutral (96%) and El Nino (2 %) during Dec-Jan-Feb, 2014 season

e Arabian Sea Surface Temperatures are expected to be slightly above normal near the coast of
Pakistan.

e Caspian Sea surface temperatures expected to be slightly above normal.

e Mediterranean Sea surface temperatures are normal to slightly above normal.

13
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e Bay of Bengal Sea Surface Temperatures are normal.
Probability outlook: Sea Surface Temperature trend is going towards normal leading to normal/below
normal rainfall over the region.

Seasonal Weather Outlook Summary (Jan, 2014)

Synthesis of the latest model forecasts for Jan-Mar, 2014 (JFM), current synoptic situation and regional
weather expert’s judgment indicates that average precipitation is expected all over the country with
slightly above normal during January and normal during February and March. Below Normal
temperature is likely to occur during predicted season all over the country with least during March. In
January central parts of the country will be marked below average while during February and March,
temperature will be below normal all over the country. Neutral-ENSO condition is expected to persist
throughout the predicted period.

Weather outlook
“Average precipitation is expected during the season all over the country with more

snowfall over the northern region during January.”
I.  Average (x 15 %) precipitation is expected during predicted season.
I1.  InJanuary slightly above normal precipitation over northern parts of the country is expected with
less than average night temperature over central parts of the country.
I1l.  In February average precipitation with less than average night temperature is expected all over
the country.
IV.  In March normal to slightly below normal precipitation is likely to prevail over the country.
However, below average night temperature will persist all over the country.
V.  Density of fog will be less during upcoming winter months
VI.  Two to three rainy spells are expected during January. The focus of rainy spell will be towards
north and southern Khyber Pakhtunkhwa (KP).

VII.  Very limited chances of well rainy spell over southern Punjab and Sindh during month of
January.
VIIl.  In February one to two rainy spell are expected in third decade and focus may be towards

southern and central parts of the country.

IX.  March may be dry month in most of agriculture plain however; light precipitation is expected
over northern parts of the country.

X.  The focus of monsoonal weather systems during whole predicted months will be towards
Northern parts of the country where as in February one to two spells are expected towards
southern parts of the country.

X1. Well intense snowfall spells over northern glaciers are expected during January.

XIl.  Expected Minimum temperature will be below normal all over the country during whole
predicted months whereas March will be expected colder month than normal over the country.

Monthly Quantitative Weather Forecast

Jan, 2014 Feb, 2014 Mar, 2014 Dec-Mar, 2014
Ave Exp Ave Exp Ave Exp Ave Exp

GB 27.2 | Abv. Ave | 29.7 | Abv. Ave | 34.6 | Abv. Ave 91.5 | Abv. Ave
KP 49.0 | Ave 719 | Abv. Ave | 925 | Blw. Ave | 213.4 | Blw. Ave
AJK 91.1 | Blw. Ave | 110.5 | Blw. Ave | 127.5 | Blw. Ave | 329.0 | Blw. Ave
FATA 30.2 | Abv. Ave | 54.0 | Abv. Ave | 67.4 | Blw. Ave |151.6 | Abv. Ave
PUNJAB 17.2 | Abv. Ave | 27.2 | Abv. Ave | 30.9 | Blw. Ave 75.2 | Ave
BALUCHISTAN | 19.5 | Abv. Ave | 20.9 | Abv. Ave | 23.3 | Ave 63.7 | Abv. Ave
SIND 3.0 | Abv.Ave | 54 | Abv. Ave 4.7 | Abv. Ave 13.1 | Abv. Ave
Pakistan 20.8 | Abv. Ave | 27.2 | Ave 31.7 | Ave 79.6 | Abv
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e Ave. :average (1981-2010)

e EXp. : Expected rainfall

e Below Average (Blw. Ave) <-15 %,

e Average precipitation range (Ave) = -15to +15 %,
e Above Average (Abv.Ave) > +15 %

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 Jan, 2013 (GCM-ECHAM)
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Expected daily rainfall, Jan 2014
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Spatial distribution of expected Minimum Temperature during Jan, 2014
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National Weather Data of Selected Cities
(December, 2013)

Temperature

Number

Relative

Wind

STATIONS (°C) R(""n'qnn‘;"’)‘" of Rainy | Humidity | Speed | "0
: Days (%) (Km/Hrs)
Min | Max

PESHAWAR | 50 | 205 | 1.0 02 60 2.3 NW
D.I. KHAN 60 | 215 | 03 01 60 Hohk NW
RAWALPIND
| 39 | 199 | 21 01 68 2.2 W
JHELUM 58 | 214 | 14 03 64 1.6 NW
SARGODHA | g3 | 211 | Trace 01 67 0.9 variable
LAHORE 7.3 | 205 | 7.0 01 74 2.4 NW
FAISALABA
D 72 | 219 | 0.0 00 63 2.9 variable
MULTAN 8.1 | 213 | 00 00 65 1.2 N
KHAN PUR 75 | 231 00 00 63 2.3 NE
QUETTA 13 | 126 | 14 02 43 4.9 N
ROHRI 108 | 240 | 0.0 00 52 2.7 NE
TANDOJAM | 103 | 259 | 00 00 56 0.2 NE
GILGIT 2.0 | 130 | Trace 01 56 2.0 variable
SKARDU 67 | 69 | 11.2 07 62 0.2 NNW
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National Weather Data of Selected Cities
(December, 2013)

Number of Stress Days With
ETo Solar Pan Sunshine
STATIONS i _ (mm/day) | Radiation Evaporation H
Mean Relative Minimum MJ/M2/Day (mm) ours
Humidity Temperature
> 80% <0°C

277 1265

PESHAWAR Nil 01 1.2 7.08
69.4 212.2

D-1KHAN 03 03 14 9.74
RAWALPINDI 00 02 11 6.2 38.6 187.6
278 103.7

JHELUM 03 Nil 11 8.69
39.2 162.6

SARGODHA 06 Nil 11 8.07
428 1715

LAHORE 08 Nil 13 8.56
FAISALABAD 04 Nil L5 6.60 50.0 171.35
46 180.9

MULTAN 06 Nil 1.2 9.17
64.1 1038

KHANPUR 02 01 2.0 9.95
671 2745

QUETTA Nil 16 18 13.07
54.2 257.6

ROHRI 00 Nil 25 12.27
65.1 2674

TANDOJAM 01 Nil 16 13.22

Ice Covered 86.8
GILGIT 01 22 1.2 6.01
ek 9.3
SKARDU 03 31 0.6 6.26
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SOIL TEMPERATURE (°C)
TIME DEPTHS (cm)
STATION
5 10 20 30 50 100
(PST)
8.8 11.4 11.3 12.6 14 17.2
8 AM
RAWALPINDI 14 12.5 11.8 12.9 141 17.2
2 PM
13.6 13.2 124 12.6 14 17.2
5PM
8 AM 10.1 11.1 13.5 15.0 16.7 19.9
FAISALABAD 2 PM 17.5 15.8 14.4 14.9 16.4 19.9
16.4 16.2 15.3 15.1 16.4 19.9
5PM
145 17.7 20.0 21.4 22.9 falaied
8 AM
TANDOJAM 2 PM 23.0 23.4 20.9 21.3 22.8 faladed
23.0 23.5 20.9 21.2 24.7 faladed
5PM
8 AM 0.9 2.5 6.3 6.8 8.1 12.9
QUETTA » oM 124 11.1 7.5 7.2 8.0 12.9
11.8 11.2 8.4 7.4 7.9 13.0
5PM
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