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During November, below-normal rains were observed in most
parts of the country, particularly in Punjab, Sindh, Kashmir,
South & west Baluchistan. Whereas normal to slightly above
normal rainfall was reported in northern/eastern
Baluchistan, north-western parts of Gilgit Baltistan and some
scatter locations of Khyber Pakhtunkhwa.

Thermal regime particularly the night time temperatures
remained above normal in most parts of the country due to
dry weather/clear sky.

The mean Relative Humidity (RH) remained normal to
slightly above normal over most parts (selected locations) of
the country particularly in Khyber Pakhtunkhwa, south &
central Punjab, Potohar region and Quetta Valley.

The evaporative demand of the atmosphere represented by
reference crop evapotranspiration (ETo) remained below
normal in some parts (selected locations) of the country
particularly in lower Khyber Pakhtunkhwa, Potohar region
and central Punjab. Whereas normal to slightly above normal
in Southern Punjab, Sindh, Gilgit Baltistan, and Quetta
valley.

During December 2024, normal to below-normal
precipitation is likely over most parts of the country,
particularly in Khyber Pakhtunkhwa, upper Punjab, Gilgit
Baltistan and Kashmir. Whereas mostly normal rainfall is
expected in Baluchistan and Sindh.

During December 2024, above-normal mean temperature(1-
2°C) is likely in most parts of the country particularly in
Gilgit Baltistan, Kashmir, and upper Khyber Pakhtunkhwa.
Meanwhile normal to slightly below normal mean air
temperature is expected in lower Sindh.

Farmers are advised to take care of their nurseries, crops and
orchards according to weather forecast and advisory issued
by PMD and agriculture department.
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Monthly Bulletin November 2024
EXPLANATORY NOTE

1. This Agrometeorological bulletin is prepared based on data from 14 stations of the 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 that 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 primarily for the above areas and not for
Pakistan territory which includes areas that may not be very important from the agricultural point
of view and the climate which may not bear directly on agriculture in the major producing areas.

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

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

5. In the tables, the values in the parentheses are based on the 1991 to 2020 climate normal. Normal
values (in parenthesis) of Soil Temperatures are based on 10-year data. The dotted line (---)
means missing data. Solar radiation intensities are computed from sunshine duration using
coefficients developed by Dr. Qamar-Uz-Zaman Chaudhry of the Pakistan Meteorological

Department.
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Moisture Regime during November 2024

During November, below-normal rains were observed in most parts of the country, particularly in
Punjab, Sindh, Kashmir, South & west Baluchistan. Whereas normal to slightly above normal rainfall
was reported in northern/eastern Baluchistan, northwestern parts of Gilgit Baltistan and some scatter
locations of Khyber Pakhtunkhwa (Fig.1b).

Highest amount of rainfall recorded was 110.0 mm at Dir in Khyber Pakhtunkhwa during the month of
November 2024 (1a).

The maximum number of rainy days were recorded 06 at Astore at, 05 at Dir, 04 at Islamabad zero
point, Gilgit, Muzaffarabad, Balakot, Chitral, Drosh & Saidu Sharif 03 at Murree, Chilas, Garidupatta,
Rawalakot, Peshawar & Risalpur, 02 at Mianwali, Mangla, Sialkot, Bannu, D.I.Khan, Kakul,
Parachinar and Barkhan each.
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Figure 1(a): Actual Rainfall (mm) during November 2024 Figure 1(b): Departure of Rainfall (mm) during November 2024
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Figure 1(c): Comparison of Actual Precipitation (mm) with Normal values (1991-2020) for selected locations (November 2024)
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S.No | Station Total Rainfall (mm)
1. Dir 110
2. Khuzdar 54
3. Kakul 36
4. Saidu Sharif 31
5, G.Dopatta 24
6. Balakot 19
7. Barkhan 17
8. Muzaffarabad Airport 16
9. Murree 15
10. Parachinar 13

Table 1(a): Monthly Total Rainfall Recorded during November 2024

November 2024

Moisture Regime during the current months of Rabi Season (October-November 2024)

Mu!lan
Baha
T Bahaw:
Dalbandin
Nokkundi NS Khanpur

|
<o Panjgur

Siskur
Padidan
$h.8 Abad

Laspella

Chhor.._
. Jandojam

Kérachi
o Badin

an S
Faisalabad-2hore,
?

Shorkot

walnagar
alpur

120.01 - 180
80.01-120
50.01 - 80
3001-50
10.01- 30
5.01-10
101-5
0.01-1

0

Figure 1(d): Actual Cumulative Rainfall (mm)

November is the second month of Rabi season. All the seasonal crops including wheat, mustard,
grams etc and vegetables are sown in the first two months of the season. At present, the standing crops
and vegetable/orchards are growing with satisfactory pace in most parts of the country. Also, the
major agricultural soils experience moisture deficiency due to prevailing dry weather/below normal
rains during October and November. Accordingly, the standing crops and vegetable/orchards are
growing with moisture stress especially in the rainfed areas (Fig.1d).

*** Cumulative Rainfall = Sum of all the rainfall events recorded during the current months of Rabi Season.
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Temperature Regime during November 2024

Temperature plays vital role in the growth and development of crops. Thermal regime particularly the
night time temperatures remained above normal in most parts of the country due to dry weather/clear
sky (Fig.2b).

The Lowest temperatures was observed of -2.0°C at Skardu in Gilgit-Baltistan during the month
Fig.2a).

Sl'hg nig)ht time temperature (at selected locations) remained above normal with the departure of 4.3°C in
Khyber Pakhtunkhwa, 1.9°C Potohar region, 3.9°C Central Punjab, 4.5°C South Punjab, 4.3°C Sindh,
2.4°C Gilgit-Baltistan region and 1.5°C, at Quetta valley in Baluchistan (Fig.2c).

Mean monthly temperature (at selected locations) ranged between 19 to 22°C in Khyber
Pakhtunkhwa, 19 to 20°C in Potohar plateau, 21 to 24°C in remaining parts of Punjab, 25 to 26°C in

agricultural plains of Sindh, 06to 12°C in Gilgit-Baltistan region and it was observed 14°C in the high

elevated agricultural plains of Baluchistan represented by Quetta valley (Fig.2d).
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Figure 2(a): Minimum Temperature (°C) during November 2024 Figure 2(b): Departure of Minimum Temperature (°C) during
November 2024
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Figure 2(c): Comparison of Actual Minimum Temperature (°C) with Normal values (1991-2020) for selected location
(November 2024)
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Monthly Mean Temperature (°C)
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Figure 2(d): Comparison of Monthly mean Temperature (°C) with Normal values (1991-2020) for selected locations (November
2024)

Mean Monthly Maximum Temperature (°C) during Rabi Season (October 2024 — April 2025)
Dotted Curve: Current months (October - November, 2024)
Plain Curve: Normal values
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Figure 2(e): Comparison of mean monthly Temperature (°C) with Normal values (1991-2020) for selected locations.
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Relative Humidity Regime during November 2024

The mean Relative Humidity (RH) remained normal to slightly above normal over most parts (selected
locations) of the country particularly in Khyber Pakhtunkhwa, south & central Punjab, Potohar region
and Quetta Valley. Whereas normal to below normal values (RH) were observed in Sindh, and Gilgit
Baltistan. The maximum value of mean (RH) was observed as 70% at Jhelum, followed 68% at
Faisalabad, 67% at D. I. Khan & Sargodha, 66% at Peshawar, Khanpur & Multan, 65% at Lahore, 63%
at Rawalpindi, and 57% at Tandojam each. (Fig.3a). None of the station observed mean RH greater
than or equal to 80%.

Relative Humidity (%)

80 -

B RH ONormal
Figure 3(a): Comparison of Actual Relative Humidity (%) with Normal values (1991-2020) for selected locations (November 2024)

Wind Regime and Solar Radiation during November 2024

Mean wind speed at (selected locations) of the country ranged between 0.2 - 4.2 Km/h with directions
northeastern trend. The maximum wind speed recorded was 4.2 km/h at Quetta, 2.9 km/h at Rohri and
2.1 km/h at D.I.LKhan & Gilgit (Fig.4a). Total bright sunshine hours and solar radiation intensity
remained below normal over the selected locations of lower Khyber Pakhtunkhwa, Potohar region,
central & southern Punjab, Gilgit Baltistan, Quetta valley and Sindh (Fig.4b).

Wind Speed (Km/hr)
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Figure 4(a): Comparison of Mean Wind speed (Km/hrs.) with Normal values (1991-2020) for selected locations (November
2024)
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Figure 4(b): Comparison of Sunshine hours with Normal values for selected locations (November 2024)

Reference Evapotranspiration Regime during November 2024

The evaporative demand of the atmosphere represented by reference crop evapotranspiration (ETo)
remained below normal in some parts (selected locations) of the country particularly in lower Khyber
Pakhtunkhwa, Potohar region and central Punjab. Whereas normal to slightly above normal in Southern
Punjab, Sindh, Gilgit Baltistan, and Quetta valley (Fig.5b). The highest value of daily based ETo (3.1
mm/day) has been estimated for Khanpur in Southern Punjab.
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Figure 5(a): Reference ETo (mm) during November 2024
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Figure 5(c): Cumulative Water Stress (Cum. ETo - Cum. Rain) during (April 2024 - October 2024)
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Figure 5(d): Precipitation (mm) & ETo (mm) during the month of November 2024

It has been observed that water demand through evapotranspiration exceeds the available water supply

from precipitation due to which the most parts (selected locations) of country particularly lower

Khyber Pakhtunkhwa, central & southern parts of Punjab, Potohar region, Quetta valley, Sindh and
Gilgit Baltistan experienced water deficit for the month of November, resulting in a reduction of soil

moisture, potentially lower water levels in lakes & rivers and possible drought conditions in these
regions (Fig.5d).
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However, only Gilgit observed a considerable amount of precipitation compared to evapotranspiration,
indicating a surplus of water in these regions (Fig. 5d). This suggests that more water is available than
what is being used or lost, leading to an increase in soil moisture, potential groundwater recharge, and
the replenishment of water bodies such as lakes and reservoirs.

Cumulative water stress has been observed over most of the lower parts (selected locations) of the
country during current months (ON 2024) of Rabi season particularly Southern Punjab, western
Baluchistan and central to lower parts of Sindh recorded maximum values of stress whereas eastern
parts of Khyber Pakhtunkhwa and adjoining areas of Kashmir & Potohar region along the eastern belt
of Punjab showed minimum stress due to the valuable amount of rainfall. (Fig.5c¢).

A water deficit can have significant implications for these regions, including challenges for
agriculture, reduced water availability for ecosystems, and potential impacts on water resources for
human consumption and industrial use. Additionally, appropriate water management practices should
be implemented to ensure the efficient use and conservation of water resources during periods of
limited supply. However, it is essential to consider long-term trends and fluctuations to understand the

region's overall water balance and the potential impacts on the local ecosystem.

Reference Crop Evapotranspiration (mm/day) during Rabi Season (Oct. 2024 - Apr.2025)
Dotted Curve: Current months (October - November, 2024)
Plain Curve: Normal values
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Figure 5(e): Comparison of Actual ETo (mm/day) with Normal values (1991-2020) for selected locations.
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Soil Temperatures during November 2024

Soil temperature plays a crucial role in agriculture as it directly influences various plant and crop
processes, soil health and overall agricultural productivity including seed germination, root
development, nutrient availability, water use efficiency, growth and development of plant, pest and
disease management, crop selection, planting timing and climate resilience.

Generally, agricultural soils have shown almost normal to slightly above normal pattern in terms of
temperatures in most parts (selected locations) particularly in Rawalpindi, Faisalabad, Quetta, Khanpur,

Peshawar and Usta Muhammad. (Fig.6a & 6b).
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Figure 6(a): Comparison of Actual Soil Temperature (°C) with Normal values (2011-2020) for selected locations (November 2024)
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Figure 6(b): Comparison of Actual Soil Temperature (°C) with Normal values (2011-2020) for selected locations (November 2024)

From the general analysis of soil behavior in this month, it is concluded that most of the agricultural soils
(selected locations) have shown warmer trend in recorded soil temperatures. Although, the major Rabi
crops and vegetables/orchards have been sown across the country. Farmers are advised to arrange
suitable irrigation for healthier growth of their crops at initial levels. Moreover, the weather conditions in

past month has improved the soil moisture condition for supporting the growth of Rabi crops.
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Crops Condition during November 2024:

In Punjab: The major crops are wheat, sugarcane, maize and rice. Wheat growth is progressing well,
rice harvesting is complete, and maize sowing has been finished. The condition of sugarcane is also
favorable, and the harvesting is underway. Orchard growth, including oranges are good, pulses and
winter vegetables are being sown. Below-normal rains in Punjab have caused moisture stress on standing

crops, vegetables and orchards.

In Sindh: The major crops are wheat, rice, and sugarcane. Sowing of wheat, pulses and winter
vegetables has been completed. The condition of the sugarcane crop is reported to be satisfactory.

Below-normal rainfall in Sindh has led to moisture stress on standing crops, vegetables and orchards.

In Khyber Pakhtunkhwa: The main crops in the province include wheat, sugarcane and maize. The
growth and development of all standing crops are reported to be good. Additionally, the sowing of
winter vegetables is in progress. Some scattered areas of Khyber Pakhtunkhwa received rainfall ranging

from normal to slightly above normal which has positively impacted crop growth.

In Baluchistan: November is a key sowing period for wheat, barley, mustard and chickpeas in
Balochistan, with coriander also being sown. Rainfall in northern and eastern Balochistan was normal to

slightly above normal. Overall seasonal crops, fruits and vegetables are in good condition.

In Gilgit Baltistan: November marks the end of the harvesting period for fruits and seasonal vegetables,
proceeding at a normal pace. Normal to slightly above-normal rainfall was reported in Gilgit-Baltistan

which is favorable for crop growth.

12



Monthly Bulletin November 2024

Normally Expected Weather during
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Figure 7(a): Climatic Normal of Rainfall (mm) for December 2024
During December, the particular areas of upper to central Khyber Pakhtunkhwa along the adjoining
areas of Punjab and Kashmir would receive considerable amount of precipitation. However, fewer
rains occur over some lower parts of Sindh (Fig.72a).

Figure 7(b): Climatic Normal of Maximum Temperature (°C) for Figure 7(c): Climatic Normal of Minimum Temperature (°C) for
December 2024 December 2024

The air temperatures decrease in comparison to November over the whole country following the
seasonal pattern. Both the day and night temperatures (Maximum and Minimum values) lower down
in this month. The lowest temperatures are expected particularly over the northern parts of Kashmir
along the adjoining eastern belt of Gilgit Baltistan and some parts of northwestern Baluchistan
especially in Kalat and Quetta valley (Fig.7c). On the other hand, the highest temperatures are
generally recorded in most of the central to lower parts of Sindh and coastal areas surrounding
Baluchistan (Fig.7b). However, the expected situation may be different as per prevailing atmospheric
conditions and is discussed in the following pages.

*** Climatic Normal = Average value of 30-year data (1991-2020).
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Weather Forecast for December 2024
During December 2024, normal to below-normal precipitation is likely over most parts of the country,

particularly in Khyber Pakhtunkhwa, upper Punjab, Gilgit Baltistan and Kashmir. Whereas mostly

normal rainfall is expected in Baluchistan and Sindh (Fig.8a).
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Figure 8(a): Rainfall(mm) Anomaly Outlook December 2024

During December 2024, above-normal mean temperature(1-2°C) is likely in most parts of the country
particularly in Gilgit Baltistan, Kashmir, and upper Khyber Pakhtunkhwa. Meanwhile normal to

slightly below normal mean air temperature is expected in lower Sindh (Fig.8b).
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Figure 8(b): Mean Temperature (°C) Anomaly Outlook December 2024

14



Monthly Bulletin November 2024

B3 § 3 L Us 2024 4

b’tt‘fz‘.‘dﬁ‘bkﬁvwé;)dz/&{LJ’FU:U}U&/:%":J& uu»zi/;_ufnuf/gﬂ;dﬁ”uﬁuiwiuyéuﬂuwéﬁ'}
_§.u€aug'¢nuf A L P67 3l 5 gkl

-‘agf /l/r(f é/ } GL'}' abéjl}(g}”)',.y/#c.u] s Z Y

-‘aﬁnd”(&KJ(fufu;"W}%LJ-i

LS I e Sk I AL el v B Sl oG LT U0 e S 1050 ot 2 S L =2
U

PR AG7-r 2 S U5t o Aoste £ -t e Sderaondd i o St £ L LF Sustnsnr
e b KL Mg Il e ;:giujé’l’/ WSOTFANSDY,
ngﬁiv&u%ug;u&"’d/uuf@wupf@’wﬁaug?uf'(/?/b» A I S0 7 =50 L1

-

LZdus s inunyints ‘u}‘;(g@wuvﬁ;u@(';guﬁ;u@uﬂndﬁu:u} Wl M s U EEESTLE # wed
Jhetsird L E 5 e B

—arE S PPL T ittt §estiie B B 8 L8 L b 17 i s s

BE S Wi Pl r FE b o allof et oS

051-9250299  :AuiATriideafE 12144 g en FY
0519250363 -4-: #ed A Tt E 121 4o esiiii, 7 Bk SF
051-9292149 A s SidslscbssS pe§ st ddhss B amifos
041-9201803 : Aed_s T Wb s iy R e BISE,
022-9250558  :Auipbted g EAA ca A
081-9211211 1 Aud_sddl s 20 B A e BSF, 2

S L www.pmd.gov.pk &VwJoyrfgoL?’d’r&J

15


http://www.pmd.gov.pk/

Monthly Bulletin November 2024

:.»bl.@"f'c'_-gﬂrd/ Y ,»f.;.‘rsfug:{’.‘rulﬁ'
JE AT Apdnade vof Jhe anblib o e uoa e Gilarbelpid ol £ e o S5 uny ke
8t ung it Gl BT Sy e s et st S L e B el b S st
5 S Ll S e el e iy u’fmu‘-ﬂq‘ﬁsﬁsrf@: Vet sl e G 2 A6 4 bl o S rﬁwuﬁf
PRNCIYD N S N RT3 P BN TS SIS N ) SN o PRI P D UL U PP I I
et il et s et e T by o o Qber g e i 2 b1 Arie Gespd
G4 A AT duie el #J'ﬁrﬁﬁdﬁ%_f— Glosefied toe fog A (e Ve LBt AT
&3 St anfe o bbbty 1t s G s e L e BB P e ey o
ER sl 5 JE e 3 SN 0 B vgn S e QWL E AL R AL LR Sl DG L2 e A
B E TGt e 2o it A e Rk 1038 e 3 bl de. Uz e 7 e Fud
DL o g P EL okl 5 e teg b Ki ud 3L 2 GLEp e S e 0 e S
AL Zeian L T I Ebksime uf.{ﬁ{kd'{{s'é U b F e P W gy S sy e 4
Fe B e e b S S plae gL e BEE A i s oele Bl
LN ) S s Ut e 2 P W s Sy £ e LA W 2 Suh sy e b
L b £BIUP g r 3 e b L SR et U e gL Ay e Je Y
Ji J:Cf_,.,;faﬂfupau.g;f_gifﬁt-,lﬁlarssai_». L3 I£JJI£G$Irerfw2d“{uﬁ.§£ e (56l
KJFxﬁ—L%kllguki/"’v{'uﬂwmﬁ_LgJJ}ffjJﬁ’”?_]:riﬂﬁﬁ g W S et E’JJ‘;’ (inter cropping § i
s flme G PElus e s e LSS uF g e e AL o G Fat
S MR 2 Tonrie 2 b LGSO E PSS s ALt bt )
A i o S ST s T 2 0 6 s o e S i e e (F e LT e
S b £ pTRVE o T G e Ui B <t e Uit e e e Wuss s e vIE Lumd e
S F g 2y Ak e 201 et o 2 I Bra LT b e o et 6 L e
et BE B i OGS WP b L it hne 25T A g p U 2 A
S0 20 T SO e Sanr e T e e il Y S sy U S S ey LB R ke

{inter Cerpiﬂg]Jﬂ;GPbﬂﬁ'— E}J!T/?_uf!lfié L'j'uw@gﬂfaf_ﬁraﬁﬂ'u@rrufn ETe i L;LH‘?‘L_'J Wi _rt';j
uf’ugfﬂ_&ﬁb{{L_fuf,.iL-?-'L,ﬂ..':c:"JL;Lk?_v(u;”JJﬁﬁ_f‘mslﬁJﬂlfvjf;;'ffcﬂ}ascﬁsi uﬂﬁiékﬁfuﬁfﬁﬁ/ﬂL
i l._:éﬁ&:;si;;j{u:‘;}ﬂ FAR O Kfuﬁﬁ}pady{uy{bﬂx lg:["r‘% .ﬂ_rl_gplﬁi_ U"”)’.;f‘l,j’“yﬂ,ﬂ

L gy
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Crop Reference:

https://dai-agripunjab.punjab.gov.pk/features
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