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FORECASTING
STREAMFLOW IN THE UPPER
SAMALA RIVER WATERSHED
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Nested hydropower plants in Samald

Hydropower plant Installed Power Capacity in MW  Actual Power Production in MW Elevation in m.a.s.l.
Santa Maria 6.88 4.1 (1,540.00 - 1,426.35)
El Canada 48.1 47.2 (1,423.50 - 1,016.00)
Monte Cristo 13.5 13 (1,015.99 - 904.01)
El Recreo | 26 26.1 (904.00 - 700.00)
El Recreo |l 24.4 24.4 (704.41 - 548.50)

GE?@ Colorado State University
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* What are the more critical
months for energy
production?

* Can we forecast those
months and how far back
can we do so?

* |Is this of any use to
decision-makers?



Prondstico Estacional
Flexible de
Precipitacion
NextGen

: Valido para Hecho en Lead Time

» /( Oct-Dec 2019 0000 1 Sep 2019 2.5

Los pronédsticos probabilisticos
estacionales calibrados
proporcionan informacion
consistente con las observaciones,
y utiles para la toma de decisiones
climaticamente inteligentes.

Prondstico hecho para [91.65W-91.55W, 14.65N-14.75N]

localizado en o cerca de Quetzaltenango, Quetzaltenango, Guatemala

Latitud

13.6'N 140°N 144°N 1458°N 152°N 156'N 16'N 164N 168N 17.2°N 176°N 18N 184°N

L — L 1500 |

100

La flexibilidad de estos prondsticos
consiste en el uso completo de la
funcion  de  distribuciéon  de
probabilidad, permitiendo ofrecer
productos para la implementacion
de mejores servicios climaticos en

80

Guatemala en lo referente a la 2
gestion en materia de agricultura y . . . 1 1

seguridad alimentaria’ agua’ 92.4'W 02.0'W 91.6'W 91.2'W 90.8'W 90.4'W 50.0'W 89.6°W 89.2°W 88.8'W 88.4'W 88.0'W

reduccion del riesgo de desastres, Longitud B
salud y energia. El despliegue de | Valido para Oct-Dec 2019 Hecho en Sep 2019

mapas presentado a continuacion

muestra el prondstico de 0 100 200 300 400 500 600 700 800 900 &

Pronéstico [mm]

precipitaciéon estacional de una

manera diferente a la que\ J
normalmente estamos 2 I T I 7]
acostumbrados a visualizar. EI mapa predeterminado muestra, para el ultimo pronéstico realizado, la 0 200 400 600 800 1000 1200 1400
cantidad total de precipitacion estacional mas probable para la proxima temporada y para el umbral prcp [mm]
seleccionado. QOct-Dec 2019 probabilidad de excedencia hecho Sep 2019
. J

Source: INSIVUMEH

Colorado State University



http://dl.insivumeh.gob.gt/maproom/Cuarto_Mapas_Climatologia/Estacional/NextGen_Precip.html

Seasonal Precipitation Forecast for Q estimates
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Presentation to users resulted in
the identification of actions at the
power plant that can benefit the
population in this mountains

* Estimating seasonal
discharge and
production

* EWS for above average
precipitation which
triggers emergency
procedures

e Usefulness of Flexible
Format to inform these
processes.
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WILDFIRES AND PRECIPITATION IN THE
LOWLANDS OF GUATEMALA
TANMOY MALAKER & DIEGO PONS




STUDY AREA

Guatemala Forest
Cover

I Coniferous forest
Bl Broadicaf forest

Mixed forest

] .
i " Dry forest

- Wetlands
I Rubber

Not forest

- Water bodics

scattered trees

Legend
- Forest plantations

B Coniferous Gallery Forest
I Broadicaf Gallery Forest

Mixed Gallery Forest
B Clouds

White Mangrove Forest

- Red Mangrove Forest
- Black Mangrove Forest

= Botoncillo Mangrove
Forest

I Red Mangrove Forest
Wetland with Forest



Fire history

The data on fire occurrences in Petén
from 2001 to 2021 (INAB, 2022) show
a significant concentration in March-
April-May (Fire season). About 95.30
percent of the fire occurrence has
occurred in the Fire Season (March-
April-May).

The table also shows how the fire
occurrence seasons have spread in
recent years, where the fire incidents
occur in months or seasons that have
not experienced any fire in the last 15-
20 years.

The table includes only the wildfires.

Monthly fire occurrences in Petén from 2001 t02021

Year

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Jan

Feb

P wWEFENDNODND

/Mar  Apr May\
2 9 2
14 21
71 5 42
3
29 24 3
1 8 13
1 25 43
5 12
11 47 11
15 12
9 41 26
5 22 34
14 5
5 21
10
5 52 70
16 84 4
6 9 6
16 30 29
\;? 13 9 A‘)

Jun

Jul

Aug Sep

Oct

Nov Dec



Analysis

CHIRPS
Precipitation
1983-2021

IRI Data Library

INAB
Wildfire Occurrences
2001-2021

Pearson
Correlation

NDVI, SMN,VCI, TClI,
and VHI
1983-2021

Correlation Using
IRl Codes

Precipitation Influence
on Vegetation Indices

Precipitation Influence
on Fire Occurrences

Google Earth Engine
Seasonal Average NDVI
(MODIS)

Compare Fire Locations
1 with Seasonal Average
NDVI

Correlation in Same
Season

Correlation between
Vegetation Indices and
one-month preceding
Precipitation

Correlation between
Vegetation Indices and
two-months preceding

Precipitation

Correlation between
Vegetation Indices and
three-months preceding

Precipitation

A 4

Identifying the Drivers of
Wildfire in a Humid Tropical
Forest Ecosystem
(Petén)




Satellite-derived Vegetation Indices and Precipitation

Season  Same 1-month 2 months 3 months
season preceding preceding preceding
precipitation  precipitation precipitation
Mar-Apr- =
= e | R
NDVI - | e |

Mar-

The figures show the correlation AprMay
between precipitation and NDVI, SMN

SMN, VCI, TCI and VHI from 1983 —
to 2021 in Petén. The scale below the Vel Apr-May

table represents the level of

correlation between the indices and
Precipitation. }‘},
TClI '

Mar-
Apr-May

VHI




Fire Occurrence and Seasonal Accumulative
Precipitation

Legend

Legend

Peten_Area
Correlation_in_|_Month

The maps represent the correlation
between Fire Occurrences and SN
Seasonal Accumulative A
Precipitation from same season
(lag-0) to 3 months of preceding
seasonal precipitation of the fire
season.

Fire Occurrences and Seasonal Accumulative Precipitation A-D (0 to 3 moths of preceding precipitation
Consecutively ).



Fire Occurrences and Precipitation

The analyses indicate that precipitation may play a
crucial role in the occurrence of forest fires in
Peten.

While increased precipitation during the same
season decreases the frequency of fires,
precipitation in preceding seasons appears to have
a positive impact on fire occurrence.

This could be attributed to the growth of vegetation
resulting from previous seasonal precipitation.

. . .. . D e e IR >

Additionally, the dry period between precipitation . :
. . ] Preceding Vegetation growth and Dry forest in

and fire seasons may contribute to drying out the seasonal drying up fire season

vegetation, making it susceptible to ignition. precipitation



Conclusion

Increased Fire
Occurrences

Less fuel
moisture/More fuel

availability
‘Drought/ Less Rain

\egetation
Growth/
Growth of fuel

.Precipitation

3 months of seasonal lag

Dec-Jan -Feb March-April-May

Changes in Fire
Regime of
Humid-Tropical
Forest Region
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WFP ANTICIPATORY
ACTIONS IN GUATEMALA’S
DRY CORRIDOR

DIEGO PONS
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CALENDARIO AGROCLIMATICO
TEMPORADA ENE | FEB |MAR| ABR |MAY| JUN | JUL | AGO |SEPT| OCT | NOV| DIC
Temporada fria
VA L I DAT I N G Temporada seca
Océano Atlantico
P H E N O LO G I C A L Temporada de huracanes Océano Pacifico
STAG E S FO R . Epoca seca I]]]]]II] Epoca lluviosa E Canicula
REGIONES PETEN, TRANSVERSAL DEL NORTE Y CARIBE N
ler siembra
M A I Z E Cosecha
Maiz blanco 2da siembra
Cosecha
Frijol negro ler siembra
Cosecha
REGIONES DE OCCIDENTE Y ALTIPLANO CENTRAL NN SN0 NN
. . .. Maiz blanco zi:;:;:
This is the most critical P, Yl
. Frijol negro Cf::cl::
step in a data-depleted REGION DE VALLES DE ORIENTE N %W%M@Ex §§ \
. Siembra
context for assessing Maiz blanco Cosecha ¥ ( \)
. ler siembra g
the USCIblIlty of N Cosecha
Frijol negro "
. . 2da siembra
satellite-derived Cosecha
) . ) REGION DE BOCACOSTA MR N R mg&w\\'
vegetation indices as Maiz blanco Siembra
osecha
proxies for Moize REGION DE PACIFICO \& NN ]]]IHI”]]]]]]]]]]]]]H]II]H\QN
Maiz blanco ii:srz:;:

production.

Fuente: elaborado con informacion de INSIVUMEH, FAO, NOAA y MAGA

N
(o)
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R1 stage (corn f

Total loss of VT-

WFP 2019

Source



Produccion nacional de la cosecha 2016-2017

Produccion de maiz blanco (quintales)
No. Departamento 12. Cosecha 2. Cosecha Total Porcentaje
1 |Guatemala 461,443 332,279 793,722 2.1
2 |El Progreso 233,239 167,953 401,192 14
3 |Sacatepéquez 140,051 100,848 240,899 0.6
4 |Chimaltenango 805,273 579,866 1,385,139 3.1
5 |Escuinta 940,189 677,017 1,617,206 43
6 _|Santa Rosa 1,171,158 843.335 2,014,493 5.3
7 |Solola 268,878 193,615 462 493 12
8 |Totonicapan 298,643 215,048 513,691 1.4
9 _|Quetzaltenango 697.796 502,473 1,200,269 32
10 _[Suchitepéquez 848,700 611,137 1,459,837 39
MAIZE PRODUCTION 11 |Retalhuleu 1.213.562 873869 | 2087431 | 55
12 _|San Marcos 957,345 689,371 1,646,716 44
AT T H E D E PA RT M E N T 13 _|Huehuetenango 994,804 716,345 1,711,149 45
14 |Quiché 1,265,624 911,358 2,176,982 58
L EV E L I N G U AT E M A LA 15 |Baja Verapaz 449.310 323,542 772,852 29
16 |Alta Verapaz 2,295,226 1,652,760 3,947 986 105
17 |Petén 4 502,729 3,242 352 7,745,081 206
18 [lzabal 804,995 579,666 1,384 661 37
19 |Zacapa 401,849 289,366 691,215 1.8
20 |Chiquimula 724 797 521,916 1,246,713 3.3
21 |Jalapa 657,003 473,098 1,130,101 3.0
22 |Jutiapa 1,279,216 3,055,692 8.1
Total Republica 21,909,090 15,776,430 37,685,520 100
Porcentaje sobre la produccion nacional I 58.14 41.86
Perdida aproximada de la primera (qq) I 6,707,279
Porcentaje de pérdida sobre la produccion der
primera cosecha 30.61
Porcentaje de pérdida sobre la produccion NaC T — 17.80

Fuente: Informe de situacion del maiz blanco, septiembre de 2017. DIPLAN/MAGA
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IDENTIFICATION OF
STAPLE AND CASH
CROPS IN EL
CHIQUIMULA




IDENTIFICATION OF
STAPLE AND CASH
CROPS IN CHIQUIMULA
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CALENDARS




Chronological stages of Maize and their respective minimum water requirements.

Modified from Yonts, C.D. et al., 2008 for 112 days maturity corn. Sowing date derived
from participatory processes in each of the departments in the eastern dry corridor of
DETERMINING Guatemala, namely: El Progreso, Zacapa, and Chiquimula.
H Y D RO LO G I CA L Phenological DAS* Calendar date (2020) mm/day Total days Total water demand
Stage in mm
DEMAND OF VE 5 May 20th 2.032 5 10.16
V4 9 May 24th 2.54 4 10.16
MAIZE V8 12 May 27th 4,572 3 13.716
VT 55 July 9th 6.604 43 283.972
Rl 59 July 13th 8.128 4 32.512
R2 71 July 25th 8.128 12 97.536
R3 80 August 3th 8.128 9 73.152
R4 90 August 13th 6.096 10 60.96
RS 102 August 25th 5.08 12 60.96
Only once the RE 112 September 4th 2.54 10 25.4
agricultural calendar is Totm 23048 112 oG58

fully understood then Monthly water demand as a percentage of total requirements for 112 days maturity corn.

hydrological demand Month Total water demand as
a percentage of total

can be assessed and the May 6.5

June 29.7

proper season for July 28.4

August 338

forecasting established. Ssﬁmmw T

Total 100.0



IDENTIFYING
POTENTIAL EFFECTS
OF PRECIPITATION

DEFICITS ON MAIZE IN
THE DRY CORRIDOR
AREA OF GUATEMALA

- B A— T
0 20 40 60 80 100 120
Dias despué&de la silembra

> >
25 de mayo -21 de junio 22 de junio -21de julio 22 de julio- -21 de septiembre
Fase Vegetativa 0-- 28 dias Fase Prey Floracion 29 - 60 dias Fase Reproductiva 61 -120 dias

Requerimiento 300 mm 200 mm 200 mm

de agua

% de perdida si el
cultivo no cuenta ;% e o

on el agua 25% pérdida 50% pérdida 25% pérdida

requerida

Gustavo Garcia/[FAO/2018 ICTA B7
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Drying Maize in V4 stage in Guatemala’s dry corridor area.

Maize in healthy V6 stage in Guatemala’s dry corridor area.

Source: WFP 2019



Dried Maize in VT-R1 phenological stage in Azacualpa
Village, Chiquimula

Total loss of R1 stage (corn filling) in El obreaje
village in Ipala, Chiquimula.

Source: WFP 2019



Predictors Predictands

June-July-August precipitation anomaly June-July-August VHI
June-July-August precipitation anomaly June-July-August NDVI
June-July-August precipitation anomaly June-July-August SMN
June-July-August precipitation anomaly June-July-August VCI
June-July-August precipitation anomaly August VHI
June-July-August precipitation anomaly August NDVI
June-July-August precipitation anomaly August SMN
June-July-August precipitation anomaly August VCI

*VHI (Vegetation Health Index), VCI (Vegetation Condition Index) NDVI
(Normalized Difference Vegetation Index), SMN (No noise NDVI)




Discrimination skill and reliability

. Aftributes Diagram: all Aftributes Diagram: above
ROC Diagram 09 ; . . . 100 ;
APS 2567 Brier soove 20749
1.00 T T T T RPSS 7.480 Brier =iill 628
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* Discrimination skill: Is the forecast probability higher when an event occurs compared to
when it doesn’t occur? (Mason 2015)
**Reliability diagram : Observed relative frequency vs forecast probabilities (Mason 2015)



Evidence suggests that the triggers worked, but
DID IT WORK?

assistance provided was not enough to overcome the

crisis associated with famine-induced drought.
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IMPACT EVALUATION "

LB PDM

Tematica Variable(pregunta) LB Control PDM Control Tratamiento  Tratamiento

Tiene acceso a informacion climatica 30.9% 29.9% 17.0% 100.0%

Usted o alguien del hogar recibe informacion
climatica en el momento adeculado para tomar 51.3% 30.3% 48.3% 68.5%
decisiones adecuadas

La informacion climatica recibida es clara y
permite comprender como afectara el clima a las 20.3% 14.2% 12.8% 58.1%
personas o los medios de subsistencia/vida.

Acceso a informacion
climatica/meteoroldgica

Source: WFP 2023

36



AR

IMPACT EVALUATION

LB PDM

Tematica Variable(pregunta) PDM Control Tratamiento  Tratamiento

S ¢ Ha recibido su comunidad algin tipo de ayuda

m . . u .

o O de instituciones gubernamentales, agencias de la 11% 5 19 779 100.0%

§ © ONU u ONGs en caso de crisis climaticas en los ' ' ' '

5 2 dltimos tres afios?

> 2 <

T E g

m . a w & " "

B wc ¢ Recibio la asistencia de manera oportuna para

= O 0.0% 2.6% 25.0% 94.2%

3 8 E hacer frente a las consecuencias de la crisis?

c g v

=]

E ..E ¢La asistencia prestada fue suficiente para 0.0% 15% 30.0% 0.0%
2 recuperarse de las pérdidas sufridas? ' ' ' '

Source: WFP 2023
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