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Cé CONAGUA I. Relevance of drought monitoring

» Drought 1s a recurring phenomenon that can be
observed 1n all climatic regimes, even 1In ;
deserts and rainforests. It 1s a natural -
hazard with considerable effects, since it -
affects the population and different economic
sectors. The 1mpact of droughts (affected
area) becomes greater than that of other L o e
phenomena, which are generally limited to S S

flood plains, coastal regions or the path of Esquema de disrbucién de cimas por zonas atucinale
a storm (Svoboda & Fuchs, 2106).
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» Droughts are characterized by their
intensity, location, duration, and
development. They are caused by atmospheric
or climatic events that suppress
precipitation or limit the avairlability of
surface or underground water, in such a way
that conditions are much drier than normal or
the available humidity is limited In some way
to a potentially harmful point (Svoboda &
Fuchs, 2106).
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» That 1s why i1t i1s of great i1mportance to have
the objective of monitoring this phenomenon, the
evolution of the drought gradually Dbecomes
visible in the changes 1In precipitation,
temperature, the general situation of the
surface and underground water reserves 1In a
region. , as well as 1In the state of the
vegetation. Therefore, the inclusion or
integration of various drought 1i1ndicators and
indices facilitate 1ts monitoring.

Monitor de sequia de Mexico

ﬂ\\jmmwwm i > In Mexico, the National Meteorological Service
| of the National Water Commission has followed
this phenomenon continuously since the end of
2002, through the Drought Monitor of Mexico, the
main subject of this report, for which they will
be described below among other 1issues, the
background and the methodology used to prepare
this monitoring.
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éCONAGUA I. Relevance of drought monitoring

Meteorological Drought: It is
characterized by below normal
rains, for several months.

Agricultural Drought: The
soil moisture 1s not enough
for the development of crops.

Hydrological Drought: Lack of
sufficient supplies of a 5
surface and ground water. PR 11 ok conon el

Socio-economic drought: Water
scarcity affects human
activities.



http://www.google.com.mx/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwj459_l1OzOAhWK5yYKHV5UBsoQjRwIBw&url=http://www.iagua.es/noticias/mexico/iaguatv/15/10/23/iglesia-siglo-xvi-emerge-chiapas-debido-sequia&psig=AFQjCNEnMRZj0GKB9tEwl9nq2p3V57mLuw&ust=1472767547951973
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North American Drought Monitor (NADM)

The NADM

% CONAGU At. Background of the Mexiecan Drought Menitor (MSM)

IS a cooperative effort between analysts from Mexico (CONAGUA-National Weather Service), the United

States (NOAA, USDA, NDMC, NCDC now NCEIl),

and Canada (Agriculture and Agri-Food Canada) to monitor drought

in the three-country reqgion,

since the end of 2002.

North American Drought Monitor
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Monitor de Sequia de América del Norte

http:ifwrenw.nede.noaa.gev/nadm.html
Analistas:

Canada - Trevor Hadwen
wayne Chobanik

Méxice - Miguel Cortez

U.S5.A. - David Miskus

Tom Heddinghaus

Liz Love-Brotak”

Ned Guttman®

* Responsabie de la integraciin
-

¢*  En el Monitor de Sequia

se analizan condiciones
la, por lo que
las cond) es locales
pueden vanar Para una
mejor interprelacion se
recomienda ver el texto
anexo

La descripcion para
Canada es experimental

Monitor de Sequia de América del Norte
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Lipos de impacto de [a Sequia
r~' Delimita impactos dominantes
5 = Carto perioda, tipicaments <6 meses

{p.¢j. agricultura, pastizales)
L = Larga periodo, tipicaments =6 meses

{p.gj. hidrolegia, ecologia)

% En el Monifor de Sequia
se analizan condiciones
de gran escala, por fo gue
las condiciones locales
pueden vanar. Para una
megor mierprelacion se
recomienda ver ¢f texto
anexo.

May 2020

a lead author 1i1s appointed who compiles and

integrates the evaluations of the state of the drought in each country. The lead author merges the vector
files, edits the descriptive texts (drought narrative) and produces the final maps and documents that are

published on the NADM website.
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Although NADM began in 2002,

map .

The MSM adapted the methodology and characterization of drought from the United States Drought Monitor
(USDM) and NADM, the latter going from the abnormally dry category (DO) to exceptional drought (D4) and the

Background of the Mexiecan Drought Menitor (MSM)

it was not until 2014 that CONAGUA-SMN creates a national map for Mexico, and
continues to work In a coordinated manner with the United States and Canada to produce the monthly NADM

classification of short and long impacts. period.

DO Anormalmente Seco
D1 Sequia - Moderada
D2 Sequia - Severa
B D3 Sequia - Extrema
Bl D4 Sequia - Excepcional

~

Anormalmente Seco (D0): Se trata de una condicidn de sequedad, no es una categoria de sequia.
Se presenta al inicio o al final de un periodo de sequia. Al inicio de un periodo de sequia:
debido a la sequedad de corto plazo puede ocasionar el retraso de la siembra de los cultivos
anuales, un limitado crecimiento de los cultivos o pastos y existe el riesgo de incendios. Al
final del periodo de sequia: puede persistir déficit de agua, los pastos o cultivos pueden no
recuperarse completamente.

Sequia Moderada (D1): Se presentan algunos dafios en los cultivos y pastizales; existe un alto
riesgo de incendios, bajos niveles en rios, arroyos, embalses, abrevaderos y pozos, se
sugiere restriccion voluntaria en el uso del agua.

Sequia_Severa (D2): Probables pérdidas en cultivos o pastos, alto riesgo de incendios, es
comin la escasez de agua, se deben imponer restricciones en el uso del agua.

Sequia Extrema (D3): Pérdidas mayores en cultivos y pastos, el riesgo de incendios forestales

es extremo, se generalizan las restricciones en el uso del agua debido a su escasez.
Sequia Excepcional (D4): Pérdidas excepcionales y generalizadas de cultivos o pastos, riesgo
excepcional de i1ncendios, escasez total de agua en embalses, arroyos y pozos, es probable una

a4 B ~ " = AAal-a-ol B = ~
S ELUACEOL _UTS  CIICEl Hﬁllbld UCURUCU _d _Rd aAdlUSsSCliCEa UT agua

Impactos dominantes:

S= Corto periodo, tipicamente menor a 6 meses (agricultura, pastizales)
L= Largo periodo, tipicamente mayor a 6 meses (hidrologia, ecologia)




é CONAGUA Iti. Methodology of the MSM

The Drought Monitor of Mexico i1s a product that aims to determine the
regions with drought i1n the country, resulting from the analysis of
various drought indices and indicators.

Preparation: 2 times a month
The i1ndices used are the following:

Meteorological indices:

Precipitation anomalies in millimeters and 1n percent of normal
Standardized Precipitation Index (SPIl)

Standardized Precipitation and Evaporation Index (SPEI)
Hydrological indices:

Leaky Bucket Soil Moisture Model

Streamflow Drought Index (SDI)

Percentage of water in dams (Indicator)

Vegetative indices:

Vegetation Health Index (VHI)

Normalized Difference Vegetation Index (NDVI)
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Itt. Methodology of the MSM

Anomalia en porciento de la normal de 90 dias

martes 03 de marzo al domingo 31 de mayo de 2020
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o
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D4 Sequia Excepcional <65% for 12 meses
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Anomalta de precipitacion acumulada mensual en milimetros (mm). En varias escalas de tiempo: 1, 3, 6 y 12
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Fuente: Calculado

informaciéon disponible del

Sistema de

Informacién Hidroclimatolégica (SIH) de

la Gerencia de Aguas

Superficiales e Ingenieria de Rios-Conagua. Climatologia base 1981-2010 obtenido de la Base de Datos CLICOM del Serwvicio

Meteorologico Nacional-Conagua.
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of the MSM
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SPI. It quantifies a conditions of deficit or excess of precipitation, for
a determined period of time. Different time scales are handled, the most
common are SPI-3, SPI-6, SP1-9 and even SPI-12 months.

CONAGUA SMN calculates the SPI
due to the loss of long-term stations or the
meet the following requirements:

Long series (over 30 years). Less than 20% missing data in the period.

from a set of stations, this set may vary
incorporation of those that

Sistema de
Series historicas obtenidas de

Fuente: Calculado informacion disponible del
Superficiales e |Ingenieria de Rios-Conagua.
Meteorologico Nacional-Conagua.

Informacion Hidroclimatologica

Rangos de Clasificacion:

Categoria | Descripcion indice Estandarizado de Precipitacidn [SP1)
Do Anormalmente Seco -0.5 a-0.7

D1 Sequia Moderada -0.8a-1.2

D2 Sequia Severa -1.3a-1.5

D3 Sequia Extrema -1.6a-19

D4 Sequia Excepcional Menor a-2.0

(SIH) de

la Gerencia de Aguas
la Base de Datos CLICOM del

Servidio
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é CONAGU [1t. Methodology of the MSM

3-months SPEI June-August 2020

« SPEI. Now as experimental, based on gridded data from
CONAGUA SMN data base.
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Calculated Soil Moisture Ranking Fercentile MAY, 2020

ToN

FON A
BEN

80N ] Rangos de Clasificacion:

. Categoria Descripcion Modelo de Humedad del Suelo del CPC (Percentiles)
50N 1 Do Anormalmente Seco 21-30
4504 D1 Sequia Moderada 11-20
D2 Sequia Severa 6-10
o D3 Sequia Extrema 3-5
35N 1 D4 Sequia Excepcional 0-2

30N

5N A

Z0N

15N 4

1700 160K 150% 140w 1300 1270 110% 100w 0w EOW TON BOW

gl ] [ [ [ I | | [T
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Estimation of soil moisture using a one-layer hydrologic model. The model uses precipitation and
temperature to calculate soil moisture, evaporation, and runoff. Potential evaporation is estimated by
temperature.

Fuente: Modelo de Humedad del Suelo Leaky Bucket. Centro de Prediccidon del Clima (CPC-NOAA). 12
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Porcentaje de llenado
) =70%

() entre 70% y 80%
@ entre 80% y 100%
® >100%

@ no hay datos

Water Availability on reservoirs by
CONAGUA GASIR

% CONAGUA Itt. Methodology of the MSM

COMAGUASEE SASIR

Escala del indice de Sequia por Escurrimiento

3 N Seguia o Sequia Ligera B Sequia !-L-qui.i- Siquia Extrema
Moderada Intensa

Streamflow Drought [Index SDI by CONAGUA
GASIR

It uses river TfTlow values and normalization
method associated with SPI. It allows analyzing

the wet and dry periods, as well as the intensity
In standard deviations of these episodes.
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Cé CONAGUA Iit. Methodeology of the MSM
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Fuente: Calculado en el Centre for Satellite Applications and Research

VHI. Derived from remote sensing that
measures the stress of the vegetation
due to the lack or excess of water or
the temperature. |If the i1Index has
values less than 40 1t 1i1ndicates
different levels of stress. When the
index iIndicates values greater than 60
(favorable condition), Tfull production
can be expected.

Rangos de Clasificacion

Categoria Descripcion indice Satelital de Salud de la Vegetacion
Do Anormalmente Seco 36-45

D1 Sequia Moderada 26-35

D2 Sequia Severa 16-25

D3 Sequia Extrema B-15

D4 Sequia Excepcional 1-5

(STAR-NESDIS) de la NOAA.
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Fuente: Calculado en el Centre for Satellite Applications and Research
NOAA

The NDVI measures the greenness and
vigor of vegetation over a period to
reduce alteration of results by cloud
cover, and can detect drought-related
stress on vegetation.

Radiance values obtained iIn the
visible and near 1i1nfrared channels
are used to calculate the NDVI. This
product IS an input from the
Vegetation Health Satellite Index
(VHID).

(STAR-NESDIS) de la

15
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Recopilacion de
insumos de cada uno de
los Indices de Sequia
(Consulta de
diferentes bases de

Procesamiento SIG,
para unificar Insumos
en dos tipos de
formatos: shapefile y
raster

\ 4

Integracion de un

para el analisis,
despliegue y
visualizacion de

proyecto de trabajo SIG

Indices

Itt. Methodology of the MSM

4 N

Reuniodon técnica de
analistas para la
determinacion de areas

con sequia en el pais
(digitalizacion y

Proyecto SIG

creacion de poligonos
——shapefite).—

Obtencidn del mapa del
Monitor de Sequia de
Mé&xXTco

Monitor de sequia de México

L1 e mayo te 2020

&

Integracion al Monitor de
sequia de América del Norte

Monitor de Sequia de América del Norte

M ayo 31. 2020 It v nodic. nods. govilemp-and-precpddroughtnadm
'
Liberade: Miércoles, 10 de Junlo de 2020

S b
ntencidad do ls Sequi. TR,
D0 Anormalmente Seco
D1 Sequia - Moderada
B 02 Sequia - Severa
H o Sequia - Extrema
I 04 Sequia - Excepcional
Tipos de Impacto dé fa Sequia:
= Delimita impactos dominantes
5 = Conto periodo, tipicamente <6 meses
{p.ey. agncultura, pastizales)
L = Largo periodo, tipicaments =6 meses
{p.&j. hidrologia, ecologia)

. 1 5
FRCOmgNda ver of texte
anexd,

S By

=




Itt. Methodology of the MSM
CONAGUA
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< 42
Discusion
Cuatra srtemas frontales (del rdmero 44 al 47) durante la segunda guincena de abril de 2018, dejaron buvias par

ariba del promedio en los estados de L vertiente del Golfio de México. Mientras que en e noroeste y occidente,
persistienon Las condicionss secas, por ko que e incrementaron las dreas con secuia desde moderada (D1) hasta

s Currently the Mexico Drought Monitor includes: ettt o g ot ot

En Baja California y Sonora aumentd la superficie con sequia extrema (D3); ambas estados destacaron por akcanzar durante febrero, asi come en el sureste, dejando al resto del pais con minimas precipitaciones. A nivel nacional,
su abril mis seco desds 1941 Por otra lada, en el norte de Coahully surgid la sequia extrema (D3), este sstado febrero de 2020 se clasificé como el vigésima primer febrero mas himedo desde 1941 con un acumulado de 22.7
registd su novena timestre (Febrero-abeil) mds seco en o misma pericdo. En Sinaloa, Durange y Chiuahua se mm, lo cual representa un 26.1% por arriba del promedic de lluvia (1941-2018) para este mes. Marcados déficits
extendieron las dreas con sequla severa (D2). Jalisco. Nayarit. Colima y las costas de Michoacin tuvieron - - - de lluvias se observaron en la Peninsula de Yucatén, donde las condiciones comienzan a ser motivo de
e T e e D) gle]U[e (g ] @ depiction at Nacional and State level, Dtcupton a5 e P 2020 305 b et et or s el b e

(D1-D3), un incremento del 2.28% respecto al dltimo mes.

m*iTﬁ'ﬁf&?ﬁﬁ'ﬁ'ﬂ?ﬁmuﬁémﬁﬁammﬁﬁ"@mﬁ m u n i C i p a I i t i eS i n d r'o u g h t , tab I e S , g rap h S an d Ve Cto r' Las lluvias que ocurrieron durante febrero se debieron principalmente 2 la corriente en chorro subtropical que

ol 1 A Al i e s g aporté humedad desde &l Océanc Pacifico, a la incursién de un evento de “rio atmosférica” durante los primeros
cuantificadas ¢l 15 de abri de 3018

- - dias del mes y al paso de 5 sistemas frontales. Estos principales sistemas meteorolégicos beneficiaron con
f I I eS ava I I ab I e fo r d own I O ad humedad a los estados de Colima, Jalisco, Mayarit y Sinaloa que registrarcn su tercer febrero mas lluvioso en sus
- registros. Esta humedad también propicié Iz disminucién de la cobertura con condiciones anormalmente secas
(D0) en Jalisce, Guanajuato, Querétaro, Michcacan y Chiapas. Asf mismo, las dreas de sequia severa [D2) también
disminuyeron del 21.8 al 17.4 por ciento en Veracruz, del 4.9 al 3.2 por ciento en Oaxacay del 9.7 al 5.2 por ciento

en Tabasco, este comparada con la evaluacion de sequia de hace un mes

https://smn.conagua.gob.mx/es/climatologia/monitor-de-sequia/monitor-de-sequia-en-mexico
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Standardized Precipitation Index (SPI) with the CHIRPS Database.

Features and benefits of the CHIRPS Database *:
The CHIRPS database is spatially robust.

» Global rainfall estimation using geostationary satellite images.

* In the case of Mexico, it contains data from around 1000 rainfall
stations.

« Data availability: monthly, decennial (10 days) and pendatal (5 days)
from 1981 to date.

» Resolution of 0.05 ° (approx. 5.5 km) that will allow to contribute to the
analysis of the MSM at higher spatial resolution.

» Information Source: Department of Geography of the University of
California in Santa Barbara, United States.

The Climate Hazards group Infrared Precipitation with Stations
(CHIRPS, por sus siglas en inglés)

CHIRPS 2013 Fed mm
b, P
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Indice Estandarizado de Precipitacion (SPI*)
3 meses (Junio - Agosto 2019)
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éz CONAGUA V. Actions to strengthen the Mexican Drought Monitor

» Use of the Evaporative Demand Drought Index (EDDI) in northern country. This i1ndex
indicates how anomalous the atmospheric evaporation demand (EO; also known as 'the
thirst of the atmosphere'™) i1s for a given location and during a period of interest.
It 1s an index that allows detecting short-term “flash drought” droughts. At the
moment the 1ndex does not have coverage further south of the country.

1-month EDDI categories for May 31, 2020 2-month EDDI categories for May 31, 2020 3-month EDDI categories for May 31, 2020
45°N — 45°N — 45°N —
40°N —| 40°N —| 40°N —
35°N —| 35°N — 35°N —
30°N — 30°N — 30°N —
25°N — 25°N — 25°N —
I I I
120°W 110°W 100°W 90°W 80°W 70°W 120°W 110°W 100°W 90°W 80°W 70°W 120°W 110°W 100°W 90°W 80°W 70°W
Drought categories Wetness categories Drought categories Wetness categories Drought categories Wetness categories
ED4 ED3 ED1|EDO | |EWo EW2 EW3 Ew4 ED4 ED3 ED1|EDO  |EWo EW2 EW3 Ew4 ED4 ED3 ED1|EDO | EWO EW2 EW3 Ew4
100% 98%  95% 90%  80% 70% 30% 20% 10% 5% 2% 0% 100% 98%  95% 90%  80% 70% 30%  20% 10% 5% 2% 0% 100% 98%  95% 90%  80% 70% 30% 20% 10% 5% 2% 0%
(EDDI-percentile category breaks: 100% = driest; 0% = wettest) (EDDI-percentile category breaks: 100% = driest; 0% = wettest) (EDDI-percentile category breaks: 100% = driest; 0% = wettest)
Generated by NOAA/ESRL/Physical Sciences Division Generated by NOAA/ESRL/Physical Sciences Division Generated by NOAA/ESRL/Physical Sciences Division

Fuente: The Evaporative Demand Drought Index (EDDI), NOAA 20
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» To use percentile precipitation maps i1nstead anomalies.

Percentil de los Acumulados de Lluvia de Agosto 2020
en relacion con los anos 1950-2019
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