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Presenter
Presentation Notes
I will be presenting the FLDAS Earth System Modeling system and talking about how it is used to support food and water security decision making.  FLDAS is the FEWS NET Land Data Assimilation System. FEWS NET is the USAID Famine Early Warning Systems Network.  Before I start, I would like to acknowledge the substantial contributions of my co-authors to developing and running the FLDAS modeling system.
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Presentation Notes
Our group provides Earth system modeling and satellite remote sensing products and analysis to FEWS NET.  The products are used to assess hydrologic conditions in food insecure regions globally and to provide early warning of climatic extremes that could impact food security.  We have 3 core models: first, the FLDAS-Global model, a 0.1 degree or 10 km model run twice a month – we do a preliminary run and a final run each month.  The second model is a high-resolution model run over Central Asia called FLDAS-Central Asia.  It’s run daily at a 0.01 degree or 1 km spatial resolution. The third model is FLDAS-Forecast, which is a subseasonal to seasonal model covering Africa and the middle east that’s run monthly at a quarter degree or 25 km resolution.  Each model is a custom instance of LIS, which is the NASA Land Information System software system, and is run at Goddard on NCCS high performance computing resources.  



FLDAS Supports Food Security G®DDARD
Early Warning

FEWSNET Surface Soil Moisture Anomaly 202107

-l =

N T e FLDAS Land FEWS NET Outlooks, Alerts, and

- 4- NMME Based RootZone-SM Forecasts, Initialized on August 01, 2021 9;2’ Surfa ce Modeling IPC Acute Food Insecurity Phase classification
Products and S2S

Forecasts Acute Food Insecurity: Near Term (April - May 2022)

75°N

=
5

60°N

August, 2021 L 2021 October, 2021

LT —

15N [

1595 |

30°5 |

Lk bbb LR NREO®
m3/m3x100

5

LTI w—

-500
-200
-100

60°s L |
180°

NG
03

100
200
500

Fo

% 70 80 50
Below Normal

IPC 3.0 Acute Food Insecurity Phase

Presence Countries Remote Monitoring Countries
1. Minimal 1. Minimal

2. Stressed 2. Stressed

3. Crisis 1 3+. Crisis or higher

M 4 Emergency Would likely be at least one phase
(] 5. Famine ! worse without current or programmed

humanitarian assistance
I Not mapped

AGROCLIMATOLOGY »

- MARKETS & TRADE



Presenter
Presentation Notes
The primary data users are the FEWS NET Science team and Early Warning Team.  The Science Team, which we are a part of, use these products to produce agroclimatology outlooks and alerts.  The FEWS NET Early Warning team combines the agroclimatology updates with information from experts in the nutrition, livelihoods, and markets and trade sectors to assess food security and to define the IPC Acute Food Insecurity Phase Classification for the most food insecure regions of the world.  These products are then used to determine priorities for humanitarian assistance.

As we all know, there is a strong link between food security and access to water.  Water in sufficient quantity and quality is needed for irrigation and hydroelectric power to directly support livelihoods, and at the household level to prevent water-born disease.  So several products derived from the FLDAS modeling system focus on water availability in food insecure regions, and those are the products that I focus on in this presentation.





20°S o

Water Stress
May 2022 LIM

Water Stress

No Stress

I Stress

b Scarcity

Absolute Scarcity

0

Water Stress maps highlight
locations experiencing water
stress based on current runoff

20°E 40°E

and 2015 population.

Water Stress

Change in Water Stress
May 2022 (PRELIM)

Difference from
Mean Water Stress

I Classification
3

2

F No Change

20°S o

Water Stress Anomaly maps
highlight departure from average
(1982-2017).

Figures from: https://ldas.gsfc.nasa.gov/fldas/models/global

G®DDARD

EARTH SCIENCES

Streamflow Anomally
May 2022 (PRELIM)

Anomally

>75%

50 - 75%

20°N o

[~ 25 - 50%

F0-25%

[ -25%--0

[ -50 - -25%

20°S o
-75 - -50%

<75%

T T
20°E 40°E

Streamflow Anomaly maps
highlight water supply departures
from average conditions (1982-
2017).

McNally, A., et al., 2019, Acute Water-Scarcity Monitoring for Africa. Water 11, no. 10



Presenter
Presentation Notes
The first product I’d like to highlight are the water stress maps, which were developed by Amy McNally.  These maps are used as an indicator of surface water availability. Water stress is defined as streamflow per capita, and its severity is classified by Falkenmark categories of no stress, stress, scarcity, and absolute scarcity.  Water stress is calculated by averaging routed streamflow from the FLDAS-Global model by Pfafstetter basin level 6, and then dividing the average streamflow by the University of Southampton’s 2015 WorldPop estimate of basin population.  We then map water stress, change in water stress, and streamflow anomalies.


https://ldas.gsfc.nasa.gov/fldas/models/global
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NMME Based Streamflow Forecasts, Initialized on June 01, 2022
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. Seasonal ensemble streamflow
forecasts from FLDAS-Forecast
provide predictions of high and low
flows in major rivers out to five months.

Figures from:
https://ldas.gsfc.nasa.gov/fldas/models/forecast
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Arsenault et al., 2020, The NASA Hydrological Forecast System for Food and Water Security Applications, Bulletin
of the American Meteorological Society, 101(7) .

Hazra, A. et al., 2022, NASA's NMME-based S2S hydrologic forecast system for food insecurity early warning in
southern Africa. In review for Journal of Hydrology.
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The second product that I would like to highlight are the ensemble streamflow forecast maps from the FLDAS-Forecast model.  This figure shows tercile plots for West Africa based on model runs forced by North American Multi-Model Ensemble meteorological forecasts.  We also produce forecasts using ensemble streamflow prediction or ESP methods.  We produce monthly forecasts out to 5 months, which are used to predict high and low flows in major rivers in Africa and the Middle East.  
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Snow water equivalent (SWE) from the FLDAS-Central Asia model is used to
monitor water availability over Afghanistan.

Figures from: https://ldas.gsfc.nasa.gov/fldas/models/central-asia

McNally, A,, et al., 2021, A Central Asia Hydrologic Monitoring Dataset for Food and Water
Security Applications in Afghanistan. Earth System Science Data Discussions
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This slide shows snowpack monitoring over Afghanistan using outputs from the FLDAS-Central Asia model.  Winter snowpack is a critical source of water for Afghanistan, so we watch it quite closely.  Two indicators we look at are snow water equivalent or SWE which is shown on the left and SWE anomaly, which is shown on the right.  Negative anomalies are in brown on the SWE anomaly map.  For the SWE plot, the gray areas shows the range of SWE measured over water years 2001 to 2021 for each calendar day, the black dashed line shows the 21-year mean value, and red line shows SWE for water year 2022.  Note that the Afghanistan water year starts on October 1st. As you can see, snowpack this year is well below normal.  This impacts irrigation, reservoir storage, and potentially hydroelectrical power generation in Afghanistan.
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Colleagues at the USGS Earth Resources Observation and Science Center simulates streamflow in major rivers in Afghanistan using the FLDAS-Central Asia model.  These figures show streamflow for two points along the Helmand river.  Water year 2022 streamflow is shown in green.  As you can see, it’s been quite low, in the 25th percentile for most of the year.  These figures also show the 10-day streamflow forecast, initialized on June 20th.  This is the short red line at the end of the green line.  This is an experimental product that is based on GEFS meteorological forecasts.  It’s not very exciting right now due to the very low flows in the Helmand River.  We’re running it primarily for flood forecasting, as floods can be quite devastating in Afghanistan.
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Links and Contact Information

Latest model products:
FLDAS-Global: https://Idas.gsfc.nasa.qgov/fldas/models/qlobal

FLDAS-Central Asia: https://ldas.gsfc.nasa.gov/fldas/models/central-asia

FLDAS-Forecast: https://Idas.qgsfc.nasa.qov/fldas/models/forecast

FEWS NET Land Data Assimilation System: https://Ildas.gsfc.nasa.gov/fldas

Famine Early Warning Systems Network: https://fews.net/

NASA Land Information System Software Suite: https://lis.gsfc.nasa.gov/

NASA Center for Climate Simulation High Performance Computing Resources:
https://www.nccs.nasa.gov/

For more information: kimberly.slinski@nasa.gov
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Please check out these links for more information on the FLDAS modeling system.

https://ldas.gsfc.nasa.gov/fldas/models/global
https://ldas.gsfc.nasa.gov/fldas/models/central-asia
https://ldas.gsfc.nasa.gov/fldas/models/forecast
https://ldas.gsfc.nasa.gov/fldas
https://fews.net/
https://lis.gsfc.nasa.gov/
https://www.nccs.nasa.gov/
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