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Coupling of human and natural dynamics

in ESPA Deltas Project

» Relationship between ES and associated poverty?
»How ES and poverty would evolve in different scenarios (population/ social/
economic change, climate change/ SLR; regional catchment change, freshwater
availability and quality, soil quality, agricultural and fisheries productivity)?

» Options for management strategies and governance arrangements?
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Soil Salinity in southwest coastal Bangladesh

U 1.65 Mha (70%) affected by
soil salinity within Khulna and
Barisal divisions

U Soil salinity limits cultivation
dry season crops and delays
planting of wet season crops
until rainfall reduces soil salinity

U River &groundwater salinity —
a major constraint on irrigation
water quality.

ULower agricultural
productivity compared to .
national average — main reason =
for high incidence of poverty. A
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Soil Salinity in southwest coastal Bangladesh

U Soil salinity has increased
manifolds since early 70’s
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We want to understand:

U What are the different hydro-climatic factors that affect soil
salinity in coastal Bangladesh?

U Are their relationships that can be used to explain soil salinity?
e.g. - Soil Salinity and River Salinity
- Soil salinity and Depth to Groundwater table
- Soil salinity and groundwater salinity?
- Combination?

U Future projections of soil salinity under different hydro-climatic
and anthropogenic scenarios?

A number of factors affect soil salinity

relative effects are spatially variable and complex

(1) River water salinity 3 SR ,
Process: - saline tidal inundation in ‘ ; %
unprotected area

- seepage 3
- saline tidal inundation in protectec *
area (faulty management)
Changes in long-term: /o
- less dry season flow due to climate 7 e
change, upstream damming/ N A
diversions, increased upstream dry 7
season water use JEFL G
- sea level rise ==

(2) Depth to groundwater table
Process: - capillary rise leading to increased evaporation
Changes in long-term:

- Irrigation water withdrawal

- sea level rise
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A number of factors affect soil salinity

relative effects are spatially variable and complex

(3) Groundwater salinity
Process: - capillary rise of soluble salts
- Irrigation with saline groundwater
Changes in long-term:
- Increased irrigation water withdrawal
- sea level rise

(4) Rainfall and Evaporation
Process: Irregular rainfall
Changes in long-term:

- Climate change

(5) Shrimp (Bagda) cultivation

Process:- Saltwater brought into shrimp ghers GEESE oo 2 o
Changes in long-term: ???? 3 E Wi N N

(6) Storm surge flooding &7 ¢ H  Eroe

Source: CEGIS, 2006
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Data used in analysis
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Soil salinity: related to river salinity?

River Salinity: March
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Soil salinity: related to river salinity?

URiver salinity seems to have impact in the
western part

URiver salinity seems to have less impact in the
eastern part except in the extreme south

River Salinity: March
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Soil salinity: related to depth to groundwater table?

Legend

Uln dry season, depth to groundwater

mostly in eastern part and in small areas in we

stern part
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Soil salinity: related to depth to groundwater table?

Legend

Soil salinity: related to depth to groundwater table?

Depth to groundwater table: August Depth to groundwater table: September

U Depth to groundwater will have
influence, more so in the eastern part
O In the eastern part, influence of
seepage from river will be more in dry
season.

Depth to groundwater table: May Depth to groundwater table: April
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Soil salinity: how is related to groundwater salinity?
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Khulna: Paikgacha

zz m Observed soil salinity SS=f(RS,DGW,GWS,R)

2001

 Predicted soil salinity

R2=0.827

2002 2003 2004 2005 2006 2007 2008 2009
Correlation coefficient
[ ms DGW | Gws | R |

[ 0681 | -0.290 | 0.503 | -0.053]
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Soil salinity ?? f(RS,
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Role of Bagda Shrimp cultivation?

BAGDA Shrimp cultivation

1992 2001 2005 2013
Bagerhat 34,736] 49,621] 50,142] 39,400
Khulna 27,280 53,675 57,138] 43,545
Satkhira 17,997  72,036] 80,363| 81,478
Total 80,013| 175,332 187,643] 164,424
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Soilsalinity (ds/m)

Soil salinity ?
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River salinity trend

1967-1997
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River salinity trend

Delta Model (FVCOM)

How does saline intrusion change with changing river flows
and sea level rise?

Forced by:

oClimate model at the surface

eBay of Bengal (GCOMS) model at the seaward boundary
eCatchment model at the landward edge

- Freshwater input at river
heads. Some river inflows
merged together, if flow
rates unknown

Mesh generated by Saiful and
Ricardo. Resolution increasing
from a minimum of 500-600m

in the river channels, to 1km at
the open boundary

30 arc-second
GEBCO bathymetry
interpolated onto the
mesh. Depths can go
positive in river
channels.

Evolution of sea surface salinity over ime, Initialised from a constant
value, with freshwater input at 3 river heads.

Open boundary, forced by ooean s, Major output:
temperature and salinity. Si m uI ated SW Sal i n i ty
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Groundwater level trend

PT002_Patuakhali

Groundwater level/ salinity trend

“*How are groundwater levels and salinity impacted by increasing
agricultural extraction?

“*What is the impact of sea level rise, changing river flow/
salinity, recharge?

GW modelin
Groundwater model MODFLOW is set-up as the main model for simulating

groundwater flow. For saline water intrusion modeling, SEAWAT is used

25-9-2014
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THANK YOU
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