Brief on NDMC Products

Mr. NASIR YASEEN
Meteorologist / PhD Scholar

National Drought Monitoring & Early Warning Centre (NDMC)
Pakistan Meteorological Department
Islamabad




NDMC Network in Pakistan

National Drought Monitoring and Early Warning Centre

Pakistan Ordinary Rainguagues Network

: — Tajikistan N
[ National Drought Monitoring Centre e \
: L
i @ Regional Drought Centre =
Elevation (meters) ol
5w
B 1000
B
IREUT Afghanistan ¥ ' Socon
I:l 5,000 A msaum"*“o“ .
- 7,000 SIID:KDT . jaShah Muqueem
MULTAN Plll'lja Quetta (BC
A
b it __
A India \(;WEE?{;MWHW f/
e —‘Khalan -
Additional Data Generation Resources v\ Pangur INDIA
N Iran \?\P‘ .
Automatic Weather Stations = 12 _—
Ordinary Rainguages stations = 325 Tﬂfﬁ
" Jiani—Miari
4 Meteorological Stations s :
Arabian Sea D Province Boundary Masioof ¥ o7 N;%E?Lcmégg;fé;,
2N 0 50100 200300 400 ARABIAN SEA ..
B 1% 75 TWE
3/4/2024

/




" NDMC Drought Monitoring/Prediction Model

4 N
Drought

Data/ Dams data

Station Satellite Data/ ) ]
Meteorological ™T7 pield Reports [Sml Mmsture}

Monitoring and

Prediction

- /

Data

Drought Monitoring and Analysis\w
using different Drought Indices

Prediction

{Numerical Weather}

such as, SPI, SPEI, RDI, SMA eth

(-

Dissemination of Drought
Products at PMD Website
https://ndmc.pmd.gov.pk/new/

[F

uture Drough
Outlook

1

3/4/2024

/




Brief on NDMC Products

3/4/2024

/




150 9004:2015 CERTIFIED B I g

| |

*-"’"% Pakistan Meteorological Department
: Government of Pakistan

e o

SERVICES ALERTS | ADVISORIES SYNOPTIC DATA PROJECTS EVENTS OUR NETWORK CONTACT US

\Weather Forecasting Centre
Current Weather Latest Updates
SMRFC
ISLAMABAD National Agromet Centre - PESHAWAR GILGIT )
Seasonal forecast (February - April 2024)
Drought Monitoring Centre o What is Drought?
1 30.3 ' 2 guc Monthly Qutlook (February 2024)
Seismic Monitoring Centre = Advisories/Alerts
Latest Jobs
Flood Forecasting Division = Bulletins
Research & Development - Outlook Maps _ - International Workshop on “Droughts over
LR— ] e pes— Pakistan in the Changing Climate™ (Feb 2122 2024, IUB
Climate Data Processing Center Satellite Derived Indices
Bahawalpur)
Mullah Lai Updates Dam Reservoir(s)
Radar Updates Aviation Producis Media Links ther) Latest Satellite Image
Marine Forecast (MET Area [X) Team

Karachi Forecast (3 Days) Contact




Pakistan Meteorological Department

HOME ABOUT NDMC ~ PRODUCTS ~ DROUGHT ~ DAM RESERVOIRS ~ MEDIA LINKS WORKSHOP USEFUL LINKS ~ CONTACT

{ Di'ought Monito E‘) DROUGHT MONITOR

PRECIPITATION

STANDARDIZED PRECIPITATION INDEX

Dl‘Ollght MOI’litOI SOIL MOISTURE OUTLOOK

RAIN PERCENTAGE ANOMALY CHANGE
PERCENTAGE DEPARTURE OF RAINFALL
CUMULATIVE PRECIPITATION ANOMALY
S0IL MOISTURE ANOMALY

WATER AVAILABILITY FORECAST

RAINFALL ANALYSIS

LENGTH OF DRY PERIOD

P DROUGHT HAZARD MAP
Extreme Severe  Moderate  Mild Normal | Slohtly  Moderately  Severs  Extiems
Draught Drought  Drought Drought Wat Wet Wit Wikt

Last Updated: 9 January, 2024 03:38 PM




Video Weather Forecast

Weather for Tourists Daily Weather Forecast Farmer's Weather Forecast Sindhi Weather Punjab Weather

18th February, 2024 18th February, 2024 16th February, 2024

Services

R s
Flood Forecasting Division Research & Development National Agromet Centre

Events/Projects

MOU between Pakistan Meteorological Department and the
Institute of Electrical Engineering of the Chinese Academy of
Sciences Tropical Cyclone Waming Centre




Pakistan Meteorological Department

HOME ABOUT NDMC ~ PRODUCTS ~ DROUGHT ~ DAM RESERVOIRS ~ MEDIA LINKS WORKSHOP USEFUL LINKS ~ CONTACT

{ Di'ought Monito E‘) DROUGHT MONITOR

PRECIPITATION

STANDARDIZED PRECIPITATION INDEX

Dl‘Ollght MOI’litOI SOIL MOISTURE OUTLOOK

RAIN PERCENTAGE ANOMALY CHANGE
PERCENTAGE DEPARTURE OF RAINFALL
CUMULATIVE PRECIPITATION ANOMALY
S0IL MOISTURE ANOMALY

WATER AVAILABILITY FORECAST

RAINFALL ANALYSIS

LENGTH OF DRY PERIOD

P DROUGHT HAZARD MAP
Extreme Severe  Moderate  Mild Normal | Slohtly  Moderately  Severs  Extiems
Draught Drought  Drought Drought Wat Wet Wit Wikt

Last Updated: 9 January, 2024 03:38 PM




. Rainfall distribution over Pakistan
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/ Standardized Precipitation Index (SPI) in Drought Monitoring \

® The Standardized Precipitation Index (SPI) is a tool which was developed primarily for
defining and monitoring drought (McKee et al 1993). It allows an analyst to determine
the rarity of a drought at a given time scale (temporal resolution) of interest for any
region with historic data. It can also be used to determine periods of anomalously wet

cvents.

® In 2009, the participants at the Inter-Regional Workshop on Indices and Early Warning
Systems for Drought held at the University of Nebraska-Lincoln issued “The Lincoln
Declaration on Drought Indices” (Hayes et al., 2011). There were fifty-four experts from

all regions agreed on the use of a universal meteorological drought index for more

effective drought monitoring and climate risk and gave recommendation to WMO

® The World Meteorological Organization (WMO) recommends, that all national

meteorological and hydrological services should use the SPI for monitoring of dry spells

(Press report December 2009, WMO No. 872).

® The World Meteorological Organization (WMO) releases “Standardized Precipitation
Index User Guide”, WMO-No. 1090 in 2012 giving details and some key points: about
K using SPI. It is desirable one should go through this before applying SPI. /



http://journals.ametsoc.org/doi/pdf/10.1175/2010BAMS3103.1
http://www.clivar.org/organization/extremes/references/WMO_pressrelease_872.pdf

0/ For each time step, precipitation of the preceding t months is accumulated, where t is \
referred to as the time scale. The time series is first fitted with a model distribution to the
data (for precipitation series, the Gamma distribution is typically used) Subsequently it is

transformed to values of the standard normal distribution for each calendar month separately.

® The resulting time series has no seasonality and takes values of the standard normal
distribution, where negative values indicate below average water availability. Positive values

indicate greater than median rainfall; negative values indicate less than median rainfall.

® The interpretation of SPI is strictly probabilistic. As SPI has units of the standard normal
distribution, its values can be directly related to probability of occurrence. The
standardization implies also that SPl is independent of the mean conditions, it do not differs
in magnitude between different regions and is thus suitable to analyse the synchronicity of
drought events. This enables an easy and direct comparison between locations with different
climate. The possibility to compute SPI for different time scales (t) allows for an

adaptation of the index to slowly or fast evolving environmental or societal systems.

® The understanding that a deficit of precipitation has different impacts on groundwater,
reservoir storage, soil moisture, snowpack and stream flow led scientists McKee, Doesken
and Kleist to develop the Standardized Precipitation Index (SPI) in 1993.
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the event continues.

» Positive SPI values indicate greater than median precipitation and
negative values indicate less than median precipitation. Because the
SPIl is normalized, wetter and drier climates can be represented in the
same way; thus, wet periods can also be monitored using the SPI.

» A drought event occurs any time when the SPI is continuously negative
and reaches an intensity of -1.0 or less. The event ends when the SPI
becomes positive. Each drought event, therefore, has a duration
defined by its beginning and end, and an intensity for each month that

Category number

Categories

SPlrange

8

Extremely wet

2.00 or more

v

Severely wet

1.501t01.99

Moderately wet

1.00t0 1.49

Mildly wet
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Mildly dry

0to-0.99
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Rainfall Based drought Indices

Spatial Distribution of Rainfall (mm)
1st Fortnightly of February, 2024
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Cumulative Precipitation Anomaly (CPA)
1st July 2022 to 31st January 2024
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Soil Moisture Anomaly (SMA)
During December, 2023
of Pakistan
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Satellite data Based drought Indices

Land Surface Temperature (C)
10 - 17 Feb, 2024
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Agricultural Stress Index System is based on the Vegetation Health

Index (VHI) (Kogan et al. 1995)

Vegetation condition index (VCI) Temperature condition index (TCI)

VCI

_ NDVI; = NDVIyin
Y NDVI, 4w — NDVI,in

TCI; =

Vegetation Health Index (VHI)
VHI = a*VCIl + (1-a)* TCI

BTmax — BTi
BTmax - BTmin

" high VHI

http://www.fao.org/climatechange/asis/e/
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Crops are highly sensitive to climatic conditions. When the temperature and /
or precipitation regime are not normal, crops adjust their photosynthetic
activity. Photosynthesis is the main phenomenon that drives crop
development. The continuous observation of the photosynthesis level and
biomass production helps monitor crop evolution throughout the whole
season.

The Vegetation Health Index, also called the Vegetation-Temperature Index,
is based on a combination of Vegetation Condition Index (VCI) and
Temperature Condition Index (TCI). It is effective enough to be used as
proxy data for monitoring vegetation health, drought, moisture, thermal
condition, etc.

Source:

o b Ll e ol / o/ |y} HEAW I WA Al L
ITHP.7TWWW. S AL . TTESUTRS . TTUAdA. YU V/SITICU/CTITO/IVUIT VITTVIT _aRITELPTTP
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District Drought Hazard Map of Pakistan
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Khanpur Reservoir Level on 19" February KHANPUR RESERVOIR
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Seasonal Analysis Products
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Spatial Distribution of Rainfall (mm)
For JFM, 2023
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Spatial Distribution of Rainfall (mm)
For AMJ, 2023
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Spatial Distribution of Rainfall (mm)
For JAS, 2023
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Spatial Distribution of Rainfall (mm)
(July to December, 2023)
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Spatial Distribution of Rainfall (mm)
For January, 2024

Percentage Departure of Rainfall (mm)
For January, 2024

Pakistan Meteorological Department
Spatial distribution of Normal rainfall (mm) .
for the month of January
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Normal Temperature ( ° C), (OND, 1991-2020) Temperature ( ° C) Anomaly Outlook OND-2023
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Figure 2: Normal (1991-2020) temperature and monthly anomaly outlook for OND 2023




Normal Tmax ( * C), (FMA, 1991-2020) Tmax ( ° C) Anomaly Outlook FMA 2024
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Figure 2: Normal (1991-2020) maximum temperature and monthly anomaly outlook for FMA 2024
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Figure 3: Normal (1991-2020) minimum temperature and monthly anomaly outlook for FMA 2024
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Normal Rainfall (mm), (OND, 1991-2020)
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Figure 1: Normal (1991-2020) rainfall and monthly anomaly outlook for OND 2023
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Normal Rainfall (mm), (FMA, 1991-2020)
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Seasonal Outlook (Feb, Mar,Apr),2024

Most parts of the country are likely to receive normal rainfall,
with northern areas possibly receiving slightly more than normal
rainfall.

Seasonal average temperatures are expected to remain in the
typical to higher-than-typical seasonal range across most of the
country.

Towards the end of the season, there is a possibility of an

increase in temperature in Sindh, Balochistan and also in upper
Khyber Pakhtunkhwa, Gilgit-Baltistan, Kashmir.

3/4/2024
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e Due to normal rainfall and above
normal temperature

Impact

e Keeping in view the seasonal
Temperature and Climate
Outlook, A Flash drought
conditions may emerged at some
isolated placed of Pakistan
especially Sindh (Tharparkar,
Umerkot, Sanghar etc), South
Balochistan (Nokundi, Jiwani,
Turbat and in South Punjab
(Cholistan) region.

e Conditions may get more dry in
SW Balochistan .

” Drought Situation outlook(Feb Mar Apr,2024)
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Drought Information for stakeholders

FORTNIGHTLY DROUGHT WATCH BULLETIN
(1-15 February, 2024)
1. Weather Summary for the 1stfortnight of Feb 2024

During the first fortnight of February 2024, Light to moderate rainfall reported from isolated stations
across Pakistan. Spatial distribution of the rainfall is shown in Figure No.1. The chief amounts of
rainfall recorded across Pakistan during the period 1-15 February, 2024 are shown in Table-1
below;

Tahle-1: Chief Amount of Rainfall Recorded Across Pakistan During 1-15 of February, 2024

St.Ng. | Station Rainfall(mm) | §tlg. | Station Rainfall(mm)
1 | TURBAT 68.11 6 | PATTAN 4
2 | KARACHIAP 60.62 7 | KAKUL 15
3 | MUZAFFARABAD AIRPORT | 543 8 | MUZAFFARABAD CITY | 384
4 | BALAKOT 51 9 |LASBELA 38
5 | FAWALAKOT 4701 10 | ISLAMARAD ZEROPOINT | 376
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Figure 1: Rainfall distribution of Pakistan during Figure 2: Rainfall Departure from Normal during
First fortnight of Feb-2024 First fortnight of Feb-2024

Figure 2 depicts the Percentage Departure of rainfall from normal during first fortnight. Most parts
of Punjab, Khyber Paktunkhawa, Rawalpindi / Islamabad, AJK and GB receive below normal
rainfall as shown in figure2 during the fortnight while rest of the areas in south receive normal to
above normal rainfall as shown in figure blue. Farmers are advised to keep themselves abreast of
weather updates and plan field activities accordingly to minimize weather induced losses to
matured/cultivated crops.
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Highlights
+ During the month of Januvary 2024, Light to moderate rainfall events were reported in
the conniry where 2z some of the areaz in Balochizstan, Sindh, Punjab and KP received
trace to zero rainfall doring the month.

» Lezz to No Precipitation over zome of the areas of Balochistan, Sindh and Cholistan
region in Punjab province have raised the moistare strezzed comditions in previoushy
moisfure strezsed areas over there.

* Duoring the month of February 2024, overall near normal rainfall iz expected in most
partzs of the country. Temperatures are forecasted to remain shghtly above normal
nationwide,

» Moderate Drought condition: may obzerved in Nokundi, Jiwani, Gawadar, Ormara,
Bolan, Sibbi while AMild Drought conditions may observed in Kharan, Kech, Turbat,
Killa Saifallah, Quetta, Zhob districtz and coastal areas of Balochiztan. In Sindh, Dadu,
Tharparkar, Umerkot, Sanghar, Khairpur, Ghotki, Thatta, Badin, Sajawal and Karachi
diztrictz while choliztan in Punjab Mild Drought conditionz may be obzerved.

# Keeping in view the weather forecast for the month of Januwary 2024, dizaster
management authoritiez are reguested to plan DEM activities accordingly.

National Drought Monitoring Centre (NDMC)
Headquarters Office, Sector H-8/2, Islamabad

Tel - +(32-51) 9250598, Fax: + (92-51) 9250368, URL: http-iwwrw.pmd.qov.pk
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Weekly Drought Information

During the last week, the min occurred in some places of the country. Which has not had much
impact on the current drought situation which is shown below with the help of maps. At present,
overall climate in Pakistan is dry with mild degree.

Duration of Forecast: 27 to 8 February, 2024

o From 2™ 10 3" February rain-wind/thunderstorm (snowfall over mountain) is expected in
Balochistan, Sindh, south Punjab, Khyber Pakhtunkhwa Gilgit Balustan and Kashmir
Isolated heavy falls/snowfall is likely in Balochistan.

& (n 4" February rain (snow over hills) is likely in upper upper Kyber-Pakhtunkhwa, Gilgit-
Baltistan, Kashmir, Pothohar region, northeast Punjab, Murree and Gallivat. Cold and dry
weather 1s expected in other parts of the country.

*  On 5" February Mainly Cold and dry weather is expected in most parts of the country. while
partly cloudy in Gilgii-Baltistan and Kashmir.

s From 6® 1o 8" February Mainly Cold and dry weather is expected in most parts of the

country.

Note: This weekly bulletin is published according to Julian days.
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Wasionzl Drought BMonitoring & Early Waming Cantre (MDRE)
Sector H-8/2, Met HQ), Islamabad, Pakiztan
Ph:051-8250598, Fax:92350365, Email: ndmepmdi@ gmail com

Drought Monitor
09th January, 2024

No DR-3DET/ADV/ALERT/2021-22 Islamabad, 0%" January, 2024

SUBJECT: DEOUGHT ADVISOREY -1

Orverall, below-normal rainfall (-36.79%) haz been received acrossz the country
from August Ist, 2023 to December 31st, 2023, Sindh and Balochistan have experienced the
main anomalies, with ramfall departures of -62.08% and -47.77%, respactively. The parcentage
departures m rainfall for each region ara a= follows

Rainfall Departure (%) from 01st Aug to 31st Dec 2023
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Figure-2: Drought Monitor 09 January, 2024
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Fizure-1: Famfall Departure (%2) across Pakistan :1\. Member, Dﬁ%ﬂ?ﬁ@%&& L2
3. DG, PDMA, Sindh de@pdma gos.pk,
2. Deficient ramfall has amerged asz a mild meteorological drought condition in most areas 4 DG, PDMA KR <dsfipdma sov.pk>,
: d i . - g 2 ]  attzullahy .
of Zindh province: Tharparkar, Umerkot, Sanghar, Dadu, Ghotki, Sukkur, Khairpur, : E&Eﬁhﬂﬁ?@?ﬁa;w 1k D
Thatta, Badin, Sajwal, and Karachi. In Balochistan province, mild to moderate drought-like 7. PDMA, Punjab <péma sop@email com,
conditions have emerged m Bolan, Gawadar, Jiwani, Kharan, Kech, Kalat, Ormara, E &mﬁimﬂm C&Mjﬂ%ﬂ?
Nokundi, Pln..]gur, Qﬂ]a SI..'If Tllah, Quetta, Sibbi and Zhob. Mild drought-like conditions 10, CANDMC, BMD Tslamabas, =afeaslkarori smazil com>
have emerged in Punjab provinee, over Khanpuor, Shorkot, Bahawalpur, Bahawalnagar, and 11, CMNEMC PMD Earachi, <zarfarazmetifhormail com>
adjacent areas as shown in figure 2. 12. CM, R&D, PMD Islamobad <dihazrafi smail com>
13, M, FFD, Labore, <chmazf4@hotmail com™>
14, RDMEPMD, Karachi <droushi khivmail com,
3. Keaeping m viaw the climatologzy and latest z2asonal forecast of PMD, drought conditions 13, DD{Ce), PMD, lelamabad=shaz aduan/z .com=
14. WEE master NDMC < paveed metlof@live. com=>

may exacerbate in drought affected arezz of Smmdh and Pumjab, significantly impactmz
agriculture and live stocks. Long parsistent dry conditions may cause water stresz in the
cultivated lands/areas (particularly the rainfed areas) of the country due to the limited supply of
irrigation water for Eabi crops, while in Balochistan province, upcommg weather and water
saving techniques may give some relief in drought-affacted areas.

4. It 1z adwvized to all stakeholders fo take pre-emphive measures for drought prone areas.
Farmers/agriculturists  are adwvized to keep themselve: updated from PMD  website
hitp-wow.pmd. gov.ple.  WDMC of Pakiztan Matacrological Department (PMD), Izlamabad iz
contmucusly monroring the water availability and moisture conditions over the country.
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National Drought Monitoring & Early Warning

X /& Centre, Islamabad
ORoLoG\

Pakistan Meteorological Department

HOME ABOUT NDMC ~ PRODUCTS + DROUGHT ~ DAM RESERVOIRS ~ MEDIA LINKS WORKSHOP USEFUL LINKS ~ CONTACT

Advisories / Alerts (14)

Type Title Month, Year File
Drought Advisory-1 January, 2024 L
m Dengue Alert-1 September, 2023 &
Drought Watch 2023 September, 2023 !
m Drousght Alert-1 2022 May, 2022 &
m Cholistan report (May 2022} May, 2022 L
Dams Water Level Advisory-1 August, 2021 &
m Drousht Alert-1l (June 2021) June, 2021 L
Weekly Drought Bulletin (08 May to 14 May 2021) May, 2021 &
Weekly Drought Bulletin (4-10 May,2021) May, 2021 |
Weekly Drought Bulletin (27 April - 3 May, 2021) April, 2021 |



‘% National Drought Monitoring & Early Warning
Centre, Islamabad

Pakistan Meteorological Department

HOME ABOUT NDMC PRODUCTS ~ DROUGHT ~ DAM RESERVOIRS ~ MEDIA LINKS WORKSHOP USEFUL LINKS ~ CONTACT

Bulletins (215)

Interval Title Meonth, Year File
m Monthly Drought Bulletin January, 2024 January, 2024
Woeekly Drought Bulletin 22 to 31 January, 2024 February, 2024
Woeekly Drought Bulletin 15 to 21 January, 2024 January, 2024
Weekly Drought Bulletin 8 to 14 January, 2024 January, 2024
Quarterly Drought Bulletin (October-December) 2023 December, 2023
Weekly Drought Bulletin 1 to 7 January, 2024 January, 2024
Monthly Drought Bulletin December, 2023 December, 2023
Weekly Drought Bulletin 22 to 31 December, 2023 December, 2023
Weekly Drought Bulletin 15 to 21 December, 2023 December, 2023
Maonthly Drought Bulletin November, 2023 Movember, 2023
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National Drought Monitoring & Early Warning
Centre, Islamabad

Pakistan Meteorological Department

HOME ABOUT NDMC ~ PRODULCTS ~ DROUGHT ~ DAM RESERVOIRS ~ MEDIA LINKS WORKSHOP USEFUL LINES ~ COMNTACT

FEEL FREE TO DROP US A MESSAGE

Co you have amy queries or suggestions? Please contact us about Drought using the form below.

ADDRESS

Second (2™ Floor, Capacity Building
H-8/2, Islamabad

E

Full MAME Contact Mo
t\_. PHOMNE NUMBER
05 1-9250598
EMAIL SUBIECT
L FAX NUMEBER

05 1-9250568

'Il EMAIL ADDRESSE
ndmcpmdi@email.com
P
L PRODAMCTS COMNTACT US ABOUT DROUGHT
HOME ADVISORIES ndmecpmd@gmail.com A drought is an extended period of months or years when a region
OBJECTIVES EULLETING Ep— notes 3 deficiency in its water supply. Generally, this occurs when
a region receives consistenthy below average precipitation.
CHLIR TEAM BIOMNTHLY OUTLOOKS B .
051-3250368 Droughts can persist for several years, even a short, intense
WHAT IS DROUGHT YWATER AVAILABILITY

FEEDBACK drought can cause significant damage & harm the local econonmy.




Early Warning, Early Action

UNDERSTAND the Climate RISK

COMMUNICATE the Climate RISK

THANKS

For Further details: http://www.ndmc.pmd.gov.pk/index.htm
or contact: National Drought Monitoring Centre,
Pakistan Meteorological Department, Islamabad

\Phone No. 051-9250598; Fax No. 051-9250368
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