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OBSERVED TRACKS of TROPICAL CYCLONES in the SOUTH—WEST INDIAN BASIN

I CICLONES E CHEIAS
EM MOCAMBIQUE
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i CHEIAS HISTORICAS EM
MOCAMBIQUE

BACIA ANO

Maputo 1984, 2000

Umbeluzi 1977, 1984, 1985, 2000, 2011

Incomati 1984, 1985, 1996, 2000, 2013

Limpopo 1977, 1978, 1981, 1988, 1996, 2000, 2013

Save 2000

Buzi 2000, 2015, 2019

Pungoé 1999, 2001, 2008, 2019, 2021

Zambeze 1978, 1997, 2001, 2007, 2008, 2013, 2015, 2021, 2022

Licungo 2013, 2014, 2015, 2019, 2022

Messalo 2015, 2019
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PRADROES DOS FACTORES DETERMINANTES
PARA CHEIAS

Tropical Cyclone Activity in the South-West Indian Basin
Z Met Office (using data from JTWC)
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| setomnirosmme e s Evolucao historica do clima -
dados observados

b) CRU TS vs GPCC Precipitation Percentage Anomalies: Southern hemisphere
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QUAIS SAO AS PREOCUPACOES HIDROLOGICAS
COMAS ALTERACOES CLIMATICAS

1. Teremos novos extremos, ou seja valores mais altos para o mesmo

periodo de retorno? Esses caudais existem ou tem a probabilidade de
ocorrer no clima passado ou actual?

2. Afrequénciaira aumentar? Um pouco como a pergunta anterior!

3. De que é que estamos a falar quando mencionamos impactos das
alteracoes climaticas em hidrologia? Bem...! fundamentalmente a
ponta e a forma do hidrograma de cheia.
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Alteracao da frequéncia e magnitude
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Alteracao da frequéncia e magnitude
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Bulletin 17 Plot for E285Maromeu Bulletin 17 Plot for E84-Espunguabera Bulletin 17 Plot for E202-Merupa-Mecula
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Bulletin 17 Plot for E35- Chokwe Bulletin 17 Plot for E23-Ressano Garcia Bulletin 17 Plot for E91-Mocuba
Return Period Retumn Period
11

Retumn Period
2 5 10 50 100 200 500 1000 o 2 5 10 50 100 200 500 1000 2 5 10 50 100 200 590 1000

‘Computed 03Apr2024 1 o S —
B Computed 03Apr202 e e
T o e D
- iean : = [Analysis Period 18 | byHECSSPvV23
- tandard Dev tean [Analysis Perioa 1981
= station Skew tandard Dev lean
|dopted Skew Station Skew Standard Dev
|Adopted Skew Station Skew
T y T y T T T T T systematic Ev. Adopted Skew
09 05 02 0.1 0.02 001 0.005 0.002 Low Outliers
T T T T T T T T T T T T T T T
Percent FREQ 09 05 02 01 0.02 0.01 0.005 0.002 ) 05 02 0.1 0.02 001 0.005 0.002
------ Expected Probabilty Curve ——- 5 Percent Confidence Limit Percent FREQ Percent FREQ
o -
e G i obability Curve ——- 5Percent Confidence Limit robability Curve ——- 5 Percent Confidence Limit
vents (Hirsch-Stedinger plotting positions| O Low Outlier (Median plotting positions; “vents (Hirsch-Stedinger plotting positions;
Bulletin 17 Plot for E320 Tete ( gerponap ) { potnaR ) { genpengp )
Retum Period
11 2 5 10 50 1C

Avaliacao da evolucao de cheias

>14 000 M3/s
Alteracao da frequéncia e magnitude

T
0.999 0.99 09

T —
05 02 01 002 0( . h
Percent FREQ e ‘A BKH Id ro a C r (. CPLP
e e Expected Probability Curve ——~ 5 Percent Confidence | p . } e G ~ ‘
AQUASHARE

idence Limit ©  Observed Events (Hirsch-Stedinger plotting positions) o Low Outlier (Median pk

Comunidade dos Paises
Caboveirdaeiia VJ} de Lingua Portuguesa

rsos Hich




16 Simpdosio de - Hidraulica e Recursos Hidricos dos
- ‘u’ \ Paises de Lingua Portuguesa ——
M Xl Congresso sobre Planeamento e Gest3o das Zonas Costeiras

dos Paises de Express3o Portuguesa

16.° SILUSBA
Xl CPGZC - 2024, Maputo

IMPACTOS DA ALTERACAO DA OCUPACAO DAS BACIAS HIDROGRAFICAS NA HIDROLOGIA
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ALTERACAO DAS CONDICOES DE GERACAO DO ESCOAMENTO

Forest Change (2000-2023)

Legend

TreeCover Loss Gain And Loss Gain
[ Band 1: treecover2000 (Gray) Il Loss Il Gain And Loss Il Gain

Treecover2000

Tree canopy cover for year 2000, defined as
canopy closure for all vegetation taller than 5m
in height.

Loss

Forest loss during the study period, defined as a
stand-replacement disturbance (a change from
a forest to non-forest state).

Gain

Desmatamento
2000 — 2023)

Forest gain during the period 2000-2012,
defined as the inverse of loss (a non-forest to
forest change entirely within the study period).
Note that this has not been updated in
subsequent versions.

Hansen, M. C., P. V. Potapov, R. Moore, M.
Hancher, S. A. Turubanova, A. Tyukavina, D.
Thau, S. V. Stehman, S. J. Goetz, T. R.
Loveland, A. Kommareddy, A. Egorov, L. Chini,
C. 0. Justice, and J. R. G. Townshend.

"High-Resolution Global Maps of 21st-Century
Forest Cover Change." Science 342 (15
November): 850-53. 10.1126/science.1244693
Data available on-line at:

https://glad.earthengine.app/view/global-forest-change.
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ALTERACAO DAS CONDICOES DE GERACAO DO ESCOAMENTO

Legend Land Cover Change 1990

GLC FCS 1990
Band 1 (Gray)
Rainfed cropland
Herbaceous cover cropland
Tree or shrub cover (Orchard) cropland
Irrigated cropland
I Open evergreen broadleaved forest
I Closed evergreen broadleaved forest
155 Open deciduous broadleaved forest (0.15<fc<0.4)
I Closed deciduous broadieaved forest (fc>0.4)
I Open evergreen needle-leaved forest (0.15< fc <0.4)
I Closed evergreen needle-leaved forest (fc >0.4)
I Open deciduous needle-leaved forest (0.15< fc <0.4)
I Closed deciduous needle-leaved forest (fc >0.4)
I Open mixed leaf forest (broadleaved and needle-leaved)
I Closed mixed leaf forest (broadleaved and needle-leaved
B shrubland
B Evergreen shrubland
I Deciduous shrubland
[0 Grassland
Lichens and mosses
Sparse vegetation (fc<0.15)
Sparse shrubland (fc<0.15)
Sparse herbaceous (fc<0.15)
Bl swamp
Marsh
[ Flooded flat
B Saline
I Mangrove
[0 salt marsh
I Tidal flat
B Impervious surfaces
Bare areas
Consolidated bare areas
Unconsolidated bare areas
I Water body
Permanent ice and snow

Dataset Source: Zhang, X,, Zhao, T., Xu, H, Liv, W, Wang, J., Chen, X, and Liv, L GLC_FCS30D: The fist global 30-m lan-cover dynamic monioring product with a fine cassificayiofyststem from 1985 to 2022 using dense time-series Landsat imagery and

continuous change-detection method, Eaith Syst. Sci. Data Discuss. [preprint], hitps://dol.ora/10.5194/essd-2023-320, n review, 2023.

Land Cover Change 2022

Legend
GLC FCS 2022
Band 1 (Gray)
Rainfed cropland
Herbaceous cover cropland
Tree or shrub cover (Orchard) cropland
Irrigated cropland
I Open evergreen broadleaved forest
I Closed evergreen broadleaved forest
199 Open deciduous broadleaved forest (0.15<fc<0.4)
I Closed deciduous broadleaved forest (fc>0.4)
I Open evergreen needle-leaved forest (0.15< fc <0.4)
I Closed evergreen needle-leaved forest (fc >0.4)
I Open deciduous needle-leaved forest (0.15< fc <0.4)
I Closed deciduous needle-leaved forest (fc >0.4)
I Open mixed leaf forest (broadleaved and needle-leaved)
I Closed mixed leaf forest (broadleaved and needle-leaved)
B Shrubland ]
I Evergreen shrubland
I Deciduous shrubland
Grassland
Lichens and mosses
Sparse vegetation (fc<0.15)
Sparse shrubland (fc<0.15)
Sparse herbaceous (fc<0.15)
W swamp
Marsh
17 Flooded flat
W saline
[ Mangrove
1 salt marsh
I Tidal flat
I Impervious surfaces
Bare areas
Consolidated bare areas
Unconsolidated bare areas
I Water body
Permanent ice and snow

Source: Zhang, X., Zhao, T., Xu, H., L, W., Wang, J, Chen, X., and Liu, L; GLC_FCS30D: The firt global 30-m land-cover dynamic monitoring product with a fine ciassiication systern fig
continuous change-detection method, Earth Syst. Sci. Data Discuss. [preprint], https:/dolorg/10.5194essd-2023-320, in review, 2023,

5 to 2022 using dense time-series Landsat imagery and

Coberto vegetal (1990 e 2022
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Notas de reflexao

Legend
Flood Hazard Level
- Very Low

- Low

|:| Moderate
[ High

B very High

Technical Assistance to Develop Capacity for a Climate Resilient Road Sector
Salamon, Lda subcontratada pela Finnoc (ANE — RFP N2 08/DG/360/2016)
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Ocupacao da planicie de inundacao

* Cheias com caracteristicas hidrolégicas semelhantes, podem causar
impactos negativos muito diferentes em funcao da ocupacao da planicie de
inundacao

* Diques e estradas que constrangem o escoamento normal do rio agravam os
impactos negativos

* Ex°dorio Zambeze: pontes (D.Ana, Caia, pontes de Tete) construidas sem
invadirem a planicie de inundacdo - nem sempre € possivel

* Planeamento da ocupacao da planicie de inundacao é indispensavel
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REFLEXOES SOBRE EVOLUCAO DE CHEIAS EM
MOCAMBIQUE

A maioria de infra-estruturas, particularmente estradas, linhas férreas, pontes e
diques, sao antigas, nao dimensionadas para as cheias actuais

Falta de manutencao reduz drasticamente a sua capacidade de vazao

Necessario um trabalho sistematico de verificagao das capacidades das infra-
estruturas, comecgando pelas mais afectadas pelas cheias nos tempos mais
recentes

Garantir recursos (financeiros, equipamentos, pessoas) adequados para a
manutencao

Financiar pesquisa tecnico/cientifica sobre cheias em Mogambique.
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REFLEXOES SOBRE EVOLUCAO DE CHEIAS EM
MOCAMBIQUE

Planeamento € indispensavel na ocupagao das planicies de cheias

Ocupacao informal por populagao rural: necessario prever vias de
escape (estradas) que se mantenham transitaveis e zonas de refugio
Algumas infra-estruturas (escolas, centros de saude,
administragoes) podem ser tornadas menos vulneraveis a cheias e
funcionar como centros de refugio

Investir no conhecimento sobre cheias — medic¢oes, estudos etc.
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REFLEXOES SOBRE EVOLUCAO DE CHEIAS EM
MOCAMBIQUE - Como sair de uma crise

Vontade e Capacidade

Entendimento
/conhecimento
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