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support in drought contingency plans and mitigation efforts.
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Rainfall Summary - Predicted week wise rainfall for South Asia

Multi Model Ensemble (MME) Seasonal Prediction System for 2018 Monsoon Season

* Rainfall for MP, south and north-west

MME Actual Rainfall (mm/day) MME Rainfall Anomaly (mm/day) Maharashtra, west Karnataka and southern
(Week1: 13Sep—15Sep) (Weeki: 13Sep—19Sep) (Wesk2: 20Sep—26Sep part of Kerala might experience in the next
[ Dl < N o wl B week; east Bhutan, north west Assam, south

west Arunachal might experience a slight
increase in rainfall, however the rainfall
anomaly explains deficit rainfall.
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* MP, UP, Bihar, West Bengal, North Odisha
might experience decrease in rainfall by
beginning of October.
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* Gujarat, Rajasthan, Punjab, Haryana,

SN N~ IR I 5N 5N Himachal  Pradesh, Uttaranchal = may
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10t Oct.
(Weuk3: 27Sep-030ct (Wesk4: 0400t—100¢t) (Weskd: 040ct—100st)
35N 358 35N el * Sri Lanka for Central, Nothern and Western
Provinces explains low rainfall but the
JON Jon JON 1 JON condition might improve from mid of
25N - 25N 26N+ 25N September to first week of October.
20N 1 20N 20N 20N * Nepal rainfall anomaly explains a decrease in
; rainfall including Bhutan.
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10N- 10N L 0 D - ) ! _ o * Overall Pakistan shows no anomaly in rainfall.
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described above based on the ERPAS MME
information product do not imply the expression of
any opinion whatsoever on the part of the IWMI and

. . ) . ) ) its partners as well the data provided by IITM.
Image Source: Indian Institute of Tropical Meteorology (IITM) and India Meteorological Department (IMD) Pune, India



SOUTH ASIA DROUGHT EARLY WARNING SYATEM (SADEWS)

7-day Percentile 20t Sep 2018

7-day Forecast Percentile 27t Sep 2018

7-day Forecast Percentile 05" Oct 2018

SOIL MOISTURE PERCENTILE (SMP)

7-day Percentile 20t Sep 2018

SOIL RUNOFF PERCENTILE (SRP)

7-day Forecast Percentile 27th Sep 2018
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[ Current Condition: 20 Sep 2018 )
Forecast Period : 20 Sep and 05 Oct 2018

Standardized Soil Moisture and Runoff Index
\_for regional drought and early warning )

The SADEWS is regional scale early warning system developed as a collaborative project between International Water
Management Institute (IWMI) and Indian Institute of Technology — Gandhinagar (1IT-GN).
Disclaimer: The designations employed and the presentation of material in this information product do not imply the expression of any opinion whatsoever on

the part of the International Water Management Institute (IWMI) and its partners concerning the legal or development status of any country, territory, city or
area or of its authorities, or concerning the delimitation of its frontiers or boundaries. The views expressed in this information product are those of the

author(s) and do not necessarily reflect the views or policies of IWMI.

Summary:

The experimental drought forecast products for
research/scientific use based on 20t September 2018
initial condition. These forecast products are based on the
real time weekly operational forecast generated by Global
ENSemble (GENS), a weather forecast model made up of
21 separate forecasts, or ensemble members developed at
The National Centers for Environmental Prediction (NCEP),
NOAA.

Drought Forecast Outlook:

* Rainfall of UP, Southern Tamil Nadu will be decreasing
while rainfall will be increasing in Eastern part of
Panjab, Northern part of MP and Haryana except north-
west Haryana in coming two weeks.

* Initial condition on the Soil Runoff Index (SRI) explains
similar trend to SSI.

* Dryness is increasing in the following weeks over
western belt of India such as western Maharashtra,
Karnataka and Kerala.

* Parts of Pakistan, Jammu & Kashmir, Himachal Pradesh,
Uttaranchal, Nepal and Bhutan are in deficit rainfall
condition which may affect the crop productivity and
advance need for State and Local authorities for better
planning and coordination on water resources
management.




INDIA — Monthly Rainfall Condition (Actual vs. Anomaly)

Actual Rainfall — July 2018

RAIMFALL OWER THE COUMTRY FOR JUL 2018

ACTUAL — 2724 mm NORMAL — 2892 mm

(94.2 % of Long FPeriod Average}

{Hased on real time data)

(CLIMATE MOMITORING &MND &AMALYSIS GROUP)
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Actual Rainfall — Aug 2018

RaIMFALL OWER THE COUNTRY FOR AUG 2018

(CLIMATE MOMITORING &MD AMALYSIS GROUP)
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Overall there is an decrease in rainfall for the month of August compared to the
long-term anomaly, however some coastal areas in Kerala, southern Gujarat, Odisha,
Chhattisgarh, along with south of Jammu & Kashmir had excess rainfall.

Month of July has experienced both positive and negative anomalies across India.
An excess rain fall was received along the southwest coastal line till Gujarat and
some parts of central India (Odisha, Chhattisgarh, MP, UP, Uttaranchal) and isolated
patches in northern and southern parts of Jammu & Kashmir.

There has been a slight reduction in rainfall in the month of August over MP,
Rajasthan and Gujarat.

Overall there has been an excess rainfall along the western coast of India.

Central, Western and Northeast (except Manipur) parts of the region along with
Tamil Nadu are facing serious deficit of rainfall. This might highly affect the crop
productivity during this year’s Kharif season.

Note: Simple qualitative assessment on the performance on rainfall condition was
described here to cross compare with SADMS — IDSI products for evaluation purpose only.




South Asia Drought Indices — A Comparison & Assessment
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SWADI

IDSI
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South Asia-Drought Early Warning System (SA-DEWS) is an integrated approach based on satellite estimates of rainfall temperature, wind and soil type utilized in VIC model and the derived outputs
namely Standardized Precipitation Index (3-Month), Standardized Soil Moisture Index (SSI) and Standardized Runoff Index (SRI).

Soil Water Anomaly Drought Index (SWADI) is derived from satellite based decadal soil moisture product of ASCAT provided by EUMETSAT.

Integrated Drought Severity Index (IDSI) is an integrated index that has been formulated using VCI, TCI & PCl at 500m resolution for agricultural land-use over South Asia.

It can be observed, that during this time period, all the three indices shows a good relation with each other. The peninsular India is reviving well from the drought situation, except Tamil Nadu, south

and west of AP and Northern parts of Sri Lanka. The regions of Central India has changed from moderate to normal.




South Asia Drought Forecast
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Summary:

» Using the initial condition i.e. 20t September 2018 based on
satellite rainfall estimates of 3B42RT daily time-step
integrates in the VIC model and the derived outputs namely
Standardized Precipitation Index (3-Month), Standardized
Soil Moisture Index (SSI) and Standardized Runoff Index (SRI)

* The extreme values of all three conditions are statistically
combined to generated areas under drought for entire South
Asia

* Extreme dry condition of MP, Talangana and few patches of
Northern Karnataka have increased.

* Jammu & Kashmir, and parts of northeastern belt are
observed to have Severe to Extreme/Exceptional dry
condition. Also, Bhutan, Pakistan, Nepal and south of Sri
Lanka are under extremely/exceptionally severe drought
condition.

* Reference to IMD SPI| data is well correlated to the area
under drought predicted by drought algorithm.




India — State
wise analysis




South Asia Drought Monitoring System (SADMS) — Agriculture Assessment (Maharashtra)

29 Aug - 05 Sep 2018
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Drought Classes

B Extreme Drought

= Scvere Drought

= Moderate Drought
Hyderabad Stress

O Watch

= Normal

= | [ealthy

Non-Agriculture
mm Water Body
i I'lood Pixels

The Drought Monitoring System produces Integrated Drought Severity Index (IDST) on a weekly basis by combining
satellite derived inft on the ions of vegetti and rainfall datasets using long-term (13
years) record
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‘The Droughu Monitoring System produces Integraled Drought Severily Index (IDSI) on a weekly basis by combining
satellite derived inf on the conditions of vegetati and rainfall datasets using long-term (15
years) record.
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INDIA METEOROLOGICAL DEPARTMENT
RMC MUMBAI

Rainfall % Departures from the Long Period Averages
for Districts in MAHARASHTRA

WEEK ENDING ON : 12.09.2018

e SADMS framework was

LEGEND: [ L. EXCESS [+60% OR MORE) [[] EXCESS (+20% TO +59%) [C] NORMAL (+19% TO -19%)
B DEFICIENT (-20% TO -59%) [] L. DEFICIENT (-60% TO -99%) ] NO RAIN (-100%) [Ono pata

Summary:

applied for the
agriculture drought monitoring in Maharashtra
for current obtained mainly from satellite
remote sensing data. The index (Integrated
Drought Severity Index — IDSI), Indian
Meteorological Rainfall maps were analysed to
understand rainfall deficit which could help in
validating the drought maps with the absence of
in-situ observations.

* Rainfall deficit in beginning of the month of

September has increased the vegetation stress in
the agricultural land, which is clearly reflected in
the IDSI. ‘Stress’ condition has increased most of
the State; while isolated patches of Nashik,
Ahmednagar, Nanded, Kolhapur and Amravati
show severe to extreme drought condition.
Similar pattern has been revealed by seasonal
rainfall report from IMD.




South Asia Drought Monitoring System (SADMS) — Agriculture Assessment (Andhra Pradesh)

29 Aug - 05 Sep 2018

~ Hydcrabad

Chum ai

South As:a Dr()ught M()niff,()r (IDSI) <

v d )N\

Vishakhapatnam

Drought Classes
B Fxtreme Drought
= Scvere Drought
= Moderate Drought
Stress
Watch
== Normal
B | ealthy
Non-, \gnuduue
= Water Body
Flood Pixcls

The Drought \/Iomlomm System produces Inleznled Drou; ght Severity Index (IDSI) on a weekly basis by combining
& ai

atellite derived information on the
vears) record

4 Internarional Warer Man: T Insriture (TWMT)|

and r’nnf‘nll (L'nase( using '\on -term (15

South Asia Drought Monitor (IDSI
06 Sep - 13 Sep 2018

_ Hyderabad

i

Drought Classes
B Extreme Drought
B Scvere Drought
= Modcrate Drought
Stress
Watch
== Normal
== Healthy
Non-Agriculture
= Water Body
Flood Pixcls

basts by combining
and rainfall d;

i
The Drought Monitoring System produces Integrated Drought Severity Index (IDSI) on a
satellite derived information on the di of veg ;5
rears) record. 2 International War

sing long-term (15
ment Institure (TWMI)

wRA #tew famma fawmr
INDIA METEOROLOGICAL DEPARTMENT

DISTRICT RAINFALL DEPARTURE MAP - ANDHRA PRADESH
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HYDROMET DIVISION, NEW DELHI

Period :01-06-2018 To 18-08-2018

& Rainfall Status (Avg from 01-06-2018 to till date)
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Actual 418.0mm, Deviation -14.6%

District-Wise, Month-Wise Rainfall Status from 01/06/2018

_ Actual Normal
Srikakulam 671.5 630.5
Vizianagaram 5555 6204
Vishakapatnam 608.7 634.0
East Godavan 7350 683.0
West Godavari 8433 7153 17.9 Normal
Krishna 6238 6147 15 Mormal
Guntur 380.0 456.3 -16.7 Normal
Prakasham 2001 319.9 -37.4 Deficient
Nellore 157.7 280.4 -43.8 Deficient
Chittoor 270.9 3816 -29.0 Deficient
Kadapa 169.8 347.8 -51.2 Deficient
Anantapur 189.6 284.0 -33.2 Deficient
Kurnool 2258 3943 -427 Deficient
sate 4180 | 4894 146 Nomal
B oo s 808 ot e e . e o e et Data Source: APSDPS
Summary:

*Out of the 13 districts in A.P., 6 districts had low rainfall (Prakasham, Nellore, Chittoor,
Kadapa, Anantapur and Kurnool) from June 1 to 18 Sep 2018;

*‘Stress’ category has been increased all over the district; while reducing the ‘Normal’
category of Krishna, West Godavari, Guntur and Yanam in previous map.

*Prakasham, Nellore, Chittoor, Kadapa, Anantapur and Kurnool show Sever or Extreme
patches more then other districts cover.




South Asia Drought Monitoring System (SADMS) — Agriculture Assessment (Karnataka)
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The Drought Monitoring System produces Integrated Drought Severity Tndex (IDST) on a weekly basis by combining
satellite derived information on the conditions of vegetation, temperature and rainfall datasets using long-term (15
years) record.

The Drought Monitoring System produces Integrated Drought Severity Index (IDSI) on a weekly basis by combining
satellite derived information on the conditions of vegetation, temperature and rainfall datasets using long-term (15
© International Water Management Institute (TWMI) years)record.

Karnataka State Natural Disaster Monitoring Centre s

© International Water Management Institute (IWMI) E : Excess (=>20%)

N : Normal ( -19 to +19%)
D : Deficient ( -59 to -20%) S : Scanty ( -99 to -60 %) NR : No Rainfall (-100 %)

The Integrated Drought Severity Index (IDSI) for Karnataka were assessed at district level. The condition of vegetation has been slightly affected along northern,
southern and eastern areas of the State, except normal category for a few patches at the central region. Extreme drought condition in the central eastern districts
has not changed drastically. ‘Normal’ category is increased from ‘watch’ category in Kolar district and this district is having excess rainfall according to rainfall map.




South Asia Drought Monitoring System (SADMS) — Agriculture Assessment (Telangana)
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“The Drought Monitoring System produces ]me;,rated Droul,ht Severity Index (IDSI) on a weekly basis by combining
satellite derived information on the i of p and rainfall datasets using long-term (15
years) record.

© International Water Management Institute (IWMI)

“The Drought Monitoring System produces Integrated Drought Scverity Index (1DSI) on a weekly basis by combining
satellite derived information on the conditions of vegetation, temperature and rainfall datasets using long-term (15
years) record.

€ International Water Management Institute (IWMI)

Summary:

moved from healthy to normal/watch category.

The Integrated Drought Severity Index (IDSI) for Telangana was
assessed at district level. There seems to be increase in stress levels
in the State as shown by the rainfall departure map. Western States
are also observed to have moved from normal category to stress,
Moderate or severe category, while south eastern part of Telangana




South Asia Drought Monitoring System (SADMS) — Agriculture Assessment (Tamil Nadu)
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Summary:

* Overall condition of the stress has increased from previous analysis
cycle. Also south-east and north-central parts of Tamil Nadu seem to
have higher stress similar to the week ending on 05t of September.
Isolated patches of Virudhunagar, Sivaganga, Pudukkottai, Tanjavur,
Madurai and Nagapattinam have slightly moved from normal to
watch category.

*Overall, it can be observed that all districts have similar drought
classes as compared to the previous week except the locations
mentioned above.




South Asia Drought Monitoring System (SADMS) — Agriculture Assessment (Gujarat)
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Summary:
*Overall condition of the stress is higher

compared to the previous analysis cycle. Also
most parts of Gujarat seems to have changed
to ‘stress’ from ‘watch’ or ‘normal’ as
compared to the week ending on 05t of

September.
*Overall, it can be observed that all districts

have moved towards higher drought classes as
compared to the previous week.




South Asia Drought Monitoring System (SADMS) — Agriculture Assessment (Bihar)
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7_|eHAGALFUR 11.0 533 79% LD 8830 | se43 1% N
& |BHOJPUR 0.0 s00 | -100% NR 5504 | s7s8 | -atw D
s |Buxar 0.0 624 | -100% NR 10483 | e3ze 28% £
10 |DRABHANGA 347 385 -5% N 8231 | sse3 | -21% D
11_|Gara 0.0 205 | -100% NR 7a8.0 | s2se | -10% N
= 12 |GOPALGANJ 0.0 760 | -100% NR 7180 | 421 -24% D
Drought Classes 13 [JaHANABAD 22 817 -95% Lo 4787 | 7878 | .a0% D
oy 14 Laamur 0.0 402 | -100% NR 5750 | ssee | -3aw D
: ;":::"[‘)rl::"‘;‘t}“ 15 |KATIHAR 138 | 507 | 7% 0 | eae7 | 1072 | 8% D
e Dll_:)u o 18 [KHAGARIA 8.3 737 89% LD 5707 | sese | -o0% D
g 17_|KISHANGANJ 825 840 2% N 14882 | 18488 | -10% N
Stress 18 |LAKHISARAI 0.0 50.1 -100% NR 584.7 290.0 -33% D
Watch 18 _|MADHEPURA 338 577 41% D 8410 | 10737 | -22% D
D4 %0, Wkm == Normal 20 |mapuBaNI 512 412 24% £ 9663 | 10007 | 3% N
The Drought Monitoring System produces Integrated Drought Severity Index (IDSI) on a weekly basis by combining || B Healthy 21 |MUNGER 1.2 50.1 8% D 727 | 8000 | 24% S
satellite derived information on the conditions of vegetation, temperature and rainfall datasets using long-term (15 .

| years) record. © International Water Management Institute (IWMD) 22 [MUZAFFARPUR L3 574 8% Lo 2128 8205 4% 2
[22 [mALANDA 0.0 527 | -100% NR ses3 | siee | -30% D
|24 |mawapa 0.0 417 | -100% NR 7171 | 424 | -15% N
28 |PACHIM CHAMPARAN 1045 805 17% N 12004 | 1210.8 7% N
== & .,Ramechhap f N 28 |PATNA 12 551 -B8% LD 508.8 878.5 -32% D
/ South Asia Drought Monitor (IDSI) \ Y A7 27_|PURBA CHAMPARAN 7.8 525 -85% LD 8282 | ee03 | -3sw D
7 5 28 |PURNIA o8 717 39% £ 10117 | 12125 | -17% N
llam 20 |ROHTAS 0.0 83 | -100% | NR o538 | 7951 | -19% N
06 Sep - 13 Sep, 2018 30 [saHARsA 17.3 80.0 -78% Lo 5614 | 13250 | -55% [
31 [sAMASTIPUR 18.0 838 75% LD 7488 | ee05 | -20% D
32 |saraN 0.0 see | -100% NR 4328 | p1ae | -sa% D
33 |sHEKHPURA 0.2 425 -00% LD 5100 | =051 -35% D
[3¢ [sHEOHAR 10.5 453 77% LD esa7 | 1030.2 | -33% D
35 |sITAMARKHI 222 453 51% D 8868 | 10302 | -18% N
38 [siwan 0.2 78.8 Do% LD 5383 | oase | 3w D
g 37_|suPauL a78 574 7% N 7813 | essp | -21% D
Bl okt Ikt sioil) - i i i i [ B K 38 [vaisHALl 0.0 450 | -100% NR 4014 | ea55 | 8w D

Summary:

* The drought severity in all parts of Bihar seems to have raised one class towards severity in the week
e o ending on 13 of September, compared to previous week.

== Extreme Drought * This has happened because of all the district shows deficit rainfall compared to normal for this

== Scvere Drought
. A monsoon season. 25 Districts out of the 38 districts are experiencing scarcity of rainfall this season
Watch

Reemil which is largely to affect the rainfed agricultural system of Bihar.

-
The Drought Monitoring System produces Integrated Drought Severity Index (IDSI) on a weekly basis by combining || #8 Healthy

satellite derived information on the conditions of vegetation, temperature and rainfall datasets using long-term (15
| years) record. © International Water Management Institute (IWM)




South Asia Drought Monitoring System (SADMS) — Agriculture Assessment (Eastern UP)
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Summary:
* There can be seen increasing of drought condition by 13t September all over the state; Stress condition is expected to increase further by end of September.
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Disclaimer

All content within this bulletin is based upon the most current available data. As the drought is a dynamic situation,
the current realities may differ from what is depicted in this document. The product has not been validated and used
only the weather forecast and remote sensing observation. We welcome the feedback from the end-users and request
you to provide field observations and any other details which can improve the product quality and prediction skills in
the near future.

For further information please contact the following:

Dr. Giriraj Amarnath
a.giriraj@cgiar.org

Mr. Niranga Alahacoon
n.alahacoon@cgiar.org

Website: SADMS Drought Monitor (Click here)

To subscribe to the newsletter, please submit
a request to: a.giriraj@cgiar.org
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