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Timelines of analysis for an “enhanced” GDIS information
system — areas of potential science

Historic Climate
Analysis

Climate Monitoring
and Forecasting

Future Climate
Projections

\J African Drought Monitor
T MR R . P
| —n2
407 s
) = —B1
8 3.0 - Constant composition T
= o ] commitment
»” E 20 _: — 20th century 3
[+
=
il (o )
" .)\‘> . - 1] 1 F
e . o < 1,0
L&“ A ;“;“T ‘,‘."“‘"i,“/‘.| AT i ul 1‘1'?‘-"\1 P g
?, 'Hl\‘. (e ,.|l | “s,l AT %,,;.ﬁ“‘l'":m 2 00 3
3 Sl WAL AN A 3 R a 17
RN LR R " > & 8 17
i 1V LA S & GO0 - 23 : ‘ "
. y v
V g I g ———
1800 2000 2100 2200 2300)
Year
| ] I | ] | ] | ] | ] I

University )



Development of our Objective Drought Index

1) Retrospective Simulation

_ VIC Model
Forcings ‘—»

— Retrospective Soil Moisture ‘

(MME LSM)

2) Calculate Drought Index: drought = run of low soil moisture
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3) Drought Analysis
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Historical Drought Quantiles
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Climate Monitoring and Forecasting: Data and Tools

Satellite Remote Sensing

(a) GIMMS AVHRR NDVI August 200: (b) TMPA-RT Precipitation 6!" March 2007
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Hydrological and Drought Monitoring System:

Conceptual System

Real-time Weather

Initial
Conditions
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Princeton African Drought Monitor: Motivation

Princeton University: Experience with drought monitoring over the
United States (NLDAS)

UNESCO interest in 2009: Request to adapt our system for Africa

and install at drought centers over Africa (AGRHYMET and ICPAC).
Milestones for Monitoring System

- Adapt the monitoring system to the region.
- Improve data dissemination

- Training workshop in Niamey, Niger (AGRHYMET) and Nairobi,
Kenya (ICPAC)
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Princeton African Drought Monitor

Climate Forcing Data

Remote Sensing Weather Models

NCEP/NCAR, CRU, SRB, HADCRUH, ... TMPA, GFS, ....

L Reanalysis, Gridded Obs., W L Remote Sensing, Global

Downscaling and Bias Correction Methods
Merging, Downscaling, Downscaling, Bias
Bias Correction Correction
Sheffield et al., (2006) Sheffield et al., (2008a)
Hydrological Models
VIC Land Surface
Hydrologic Model
Sheffield and Wood (2007,2008b), Sheffield et al., (2009)
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Drought Products

Drought Tracking: Continental and
Basin Scale

Drought Index, Simulated Discharge, and Basin Averages of
Hydrologic Variables
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Land Surface Model Generated Hydrology

Daily Max Temperature (C) — 20/1/2012 Daily Min Temperature (C) — 20/1/2012 Daily Mean Wind Speed (m/s) - 20/1/2012 Daily Precipitation (mm/day) - 20/1/2012
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Daily max temperature Daily min temperature Daily-mean wind Daily precipitation

Variable Infiltration Capacity Model provides
the hydrology. (Plans for a multi-model system)

Daily evaporation imoisture

Daily Evaporation (mm/d Soil Moisture Layer 1 (7= 20/1/2012
b ~ B e o e I L

(€S g N\ % \:(

Daily baseflow

) — 20/1/2012
NN A Y S

Princeton J



Real-Time Weather: Precipitation Data

Satellite Precipitation — TMPA (TRMM Multi-satellite Precipitation Analysis

Monday January 23, 2012

TRMM sees Powerful Tropical Cyclone FUNSO

The TRMM satellite had a good view of powerful tropical cyclone Funso
battering the Mozambigue coast when it flew over on 23 January 2012 at
1451 UTC. TRMM data shows that Funso was dropping moderate to
heavy rainfall in bands covering the Mozambique channel from eastern
Mozambique to western Madagascar. Storms and floods from Funso
have killed at least 22 people and forced tens of thousands from their
homes in Mozambique.
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Real-Time Weather: Weather Model

Global Forecast System

1. Global weather forecasting model.

2. Run by NOAA (National Oceanic G FS

and Atmospheric Administration). Global Foregast system

3. Run every 6 hours at 00,06,12,18
hours UTC.

Geo-stationary satellites Polar-orbiting satellites

Atmospheric P 4

o motion vector 243 474 s 2 %
- ATOVS 2,026,030

SSMI 275476

GFS analysis fields SAT 219508
AIRS 2,639,239

- Initial conditions are necessary at ) g | '
the beginning of each forecast.

AIRCRAFT
.« . On O ACARS 88,693 -
-The Initial conditions come from AIREP 22662 TEMP |
. . . AMDAR 82547 Land 1,223
GDAS (Global data assimilation e . ASAP 15
system) _SYNOT:ShI.?G'siL Do 31,407 - Selx s W

- Merge multiple data sources

SYNOP —Land 62,140
METAR 44,823
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Drought Products

Drought Index

Simulated Discharge Products

Soil Moisture Drought Index (%) — 1/5/2011
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Princeton African Drought Monitor: Interactive User Interface
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Princeton African Drought Monitor: Interactive User Interface

RS ¢ User interface

* 7 Initial Time: s |1 | 2012 ()(+)

- Animation of hydrologic
variables
- Catchment data
- Over 800+ basins from

the GRDC network and
FAO Reservoir
database.

- User control is enhanced.

- Overlay basin maps

- Zoom in to regions of interest

- Access data record from

1950 — present.
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Horn of Africa (2011) - Shebelle River
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Simulated Discharge (2011/1/1 - 2011/9/15)
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Real-time Monitoring System

Real-time 1/8 degree
Weather daily time
—‘ step
——1 Land surface (Ensemble)
— (hydrology) |<—> Drought
Initial <:::> models Index
md  Conditions @ @

-(Ense.mble) > Water Management
River Discharge
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Real-time Monitoring and Seasonal Prediction System

Multiple GCM .
Ensemble Forecast Ok (GlnEIEErs)
GCM resolution 1/8 degree s Large scale
Bayesian Merging 1/8 degree
Downscaling (Ta, P) Monthly time step
Real-time “Weather” Generator 1/8 degree
Weather (Ensembles) daily time
—‘ @ step
E
1 Land surface ( DnsemEJI(e)
» (hydrology) |<—> rous
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Seasonal Forecasting — Some initial Products

SPi16 for MAMIJA, 2011

NCAR/CCSM3
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Seasonal Forecasting — Some initial Products

SPi16 for MAMIJA, 2012

IRI/ECHAMF
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Hydrological Seasonal Forecasting for the Monitor

- Goal: Portray seasonal 25— ‘ —tater Balance
forecasting information for o .
individual catchments.

- Example: Shebelle River - 2011
Horn of Africa drought.

: — A Storage
:+] — Evaporation
[ Runoff

Ell Precipitation

Basin Average (mm)

on® 200 o e ® Rl e

. 7 ¥ Gulf of Aden 60 | _Soil Moisture Products

Basin Average (%)

10 ‘ ‘ ‘ . . .
) 0 0 0 R% R R R
i v > A0 ke > o> oo ol

Simulated Discharge

®*° A0 n® o o> 1% o



Transfer to AGRHYMET (1/2012) and ICPAC (June,2012)

Transfer of drought monitoring systems and information portals to local
centers for assimilation of local knowledge/data and with training is critical.




Future Work

 Add a seasonal forecasting component to the monitor (Short-term).

e Assimilate real-time meteorological data into the system at a daily
to monthly basis (Short-term).

* Include other remote sensing products including leaf area index,
NDVI, evaporation, groundwater (Medium-term).

* Increase accessibility to the monitor’s output through the online
interface (Medium-term).

* Address concerns of how applicable current hydrologic models are
for arid regions (Long-term).

* Increate the spatial resolution and time resolution of the hydrologic
model simulations.

* Expand to all global regions (medium term) within the same ADM
framework.

* FUNDING — NONE EXISTS
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