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Drought Quantification:

The Standard Anomaly Index

1) Transform the best-fit distribution
pattern into a standardized distribution
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2) Normalize by calculating SA
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Jaranilla-Sanchez, P. A., et al. (2011),
Water Resour. Res., in press.
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Seasonal Drought Prediction

SA FROM SA FROM

OBSERVED FORECAST

Month DISCHARGE DISCHARGE
June -0.954 -1.010455
July -1.30505 -1.61425
August -0.4937 -2.41276

SA
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— From Observation
= From Forecast

May Jun. Jul. Aug.

Jan-83

Apr-83

Jul-83

Close enough,
drought conditions
can be forecasted



Seasonal Drought Prediction
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ARROW Legends: red= drought;

e.g. increase towards drought conditions ’

=normal; blue=wet
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Mejerda River
Precipitation Oct — Jan (1981-2000)
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Mejerda River

It is virtually certain that

drought will become more severe.

Annual Average Rainfall

Annual Average Rainfall
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Fut - Past/Past (%)

P High : -20.5435
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Normalized Change(%) for Oct to March Rainfall by all GCM average (2046-2065)
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Normalized Change(%) for April to Sep Rainfall by all GCM average (2046-2065)
=5
N .

S

Normalized change
Fut - Past/Past (%)

P High : -20.5435
||

M Low : -30.2914




o
2002/01 2003701 2004 /01 2005/01 2006/01 2007/01 2008/01

Soil Moisture

Ei 0.1 IM?\L\
rY

i i i | j i

=
2003/01 2004/01 2005/01 2006/01 2007/01 2008/01




—
—
—

L]

cm

1] { ]

) f
) —

~ Groundwater Level Variations (satellite-observed)

\,f"'v ,\\J/\’\JA‘W

3/)

/\/

—B1r Lakhdar —Souk Sebt 2

Groundwater Level Variations (ground observed)




GW storage anomaly (cm)

GW storage anomaly (cm)
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IS a
bridging between climate processes and societal benefits.

Integrated assessment
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(Richard H. Moss, et al., Nature, 2010)
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Cambodia CROP & WATER Watch

CROP DATA

-- 50il moisture

-~ irnigation

-- discharge

-- plant date

-- yield simulation

RAIN MAP

- raw data
-- corrected data

METEO. DATA

- latest data
-- past data
-- stats data
-- station

SATELLITE

— s0il moisture map
— 10km scale
— 10-100m scale
— flooding area

Farmer 001: Pech Bora Pr::}:ince Battambang
A Phnom San Pau kaet
LAT
Field¢ [ 1 | ion 'I 'I Field# 5 | ion 'I 'I
type Xx-045-kmr type YY-072-kmr
planting [2012[+] / [Sep [=] / [12[=] planting  [2012[=] / [sep [=] / [12[=]
Irrigation1 :2012E] # Sep El o :12E Irrigation1 :201213 / - El / 12]3
trigation2 (2012[<] / (Sep[] / [12[5]  mwations 2012[5] / [sep[s] / 125
Fertilixzation1 |2012[v| / |Sep [»]| / |12 [v] Fertilixzation1  [2012[+] / [Sep [+] / [12[+]
Fertilixzation2 |2012[v] / [Sep [v] / [12[+] Fertitixzation2 [2012[%] / [sep [7] / [12[7]
index NOW Enough water38Nn(MM)
A = — 4 Production
Enough water
Field 1 | 2.1ton/ha
irrigation i,-- Field 2 | 2.0 ton/ha
\/ ~ |
/_ W | No water
o ™ - [
e - ' = > Field 1 | 0.6 ton/ha
2013-06-03 2013-06-29 2013-08-11 2013-09-23 —
(after 43 days) Field 2 | 0.0 fon/ha
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GEOSS
Asian Water Cycle Initiative
(AWCI)

To promote integrated water
resources management by
making usable information

from GEOSS, for addressing
the common water-related

problems iIn Asia.

Uniqueness
A River Basin of Each Country

*Observation Convergence
Interoperability Arrangement
-Data Integration

‘ | -Open Data & Source Policies
% oy - Capacity Building

| Cic] v S e -Early Achievements

&*Symposium, BEppu, Dec. 2007

3rd Asian Watet



Demonstration River Basins
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Observation Metadata Registration

Close to Completion|

Document Metadata Registration

Quality Controlling
Complete

o o 1] O 1
Data Uploading

Complete
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Demonstration River Basins
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Pakistan Flood Information in 2010

it/ monsaon tu-tekyo acjp/ AWCT/doc/ Pk istan findex htm

Ee[ ] Pakiston PALSAR Fiood | | h

Monitoring Flooding in Pakistan Using ALOS PALSAR Data Provided by JAXA

Monitoring Flooding in Pakistan Using
ALOS & GSMaP Data Provided by JAXA

Takeo Tadono', Masancbu Shimada®, Kentaro Aida’,
Katsunori Tamagawa?, Toshio Koike?, Kazuhiko
Fukami* and Takahiro Kawakami

FALSAR Flood + Road [On the Google Earth *Earth Observation Research Center, JAXA, *Department
(Please click lef mouse then |(Please click “open” when you asked of Civil Enginesring, The University of Tokyo; “Internation-

Brief Summary of Pakistan Flooding Monitering (8 | (CEOP-Vol 20 No 3 G7-p08 pdf ) [0.4MB]
PALSAR Images

PALSAR_Flood + Road
(Please click left mouse then
high resolution image appear in

v wi , high reselution image appear in on you computer) Or please al Centre for Water Harard and Risk Management under
::,ED'A‘S'E”Ldj"D”F;‘hes;:ﬂ:z;g:: new window. Please click right download "kmz” fila on your comptitar the auspices of UNESCO (ICHARM)
meuse button there and select then double click it. You can see the

"save image as” to save high St . ey
ok o e saue image as’ to save high  flood area on the google earth.) Serous damage has acurred in Pakistan recently duc ta floads

fesalition [mage ) and mudslides cawsed by heavy rain, which occurred continu-

ously since July 29, 2010, The flood damape has spread from = .

north to south fn Pukisan, The Jipan Acrospace Explomtion e a3 aones e niacs an B ol v a Hyerbad i
@ ncy (JAXA) has made obecrvations using the Advanced Land

2010/08/05 Pes Otbscrving Satellite (ALOS, "Daichi”) to monitor the stare of the B e ——— gy ¢

(Thu,) 1

100805_pakistanflood_palsar damage.

b1_ge kmz Figure 1shom images f Hyderbad, 1,200 km sourh snethwest 2 s
from Islamabad, which were taken after the disster on Auggst 8 14 25
23,2010 {let) and before the disasteron March 23, 2009 (right). 2 i
b " 3 It is obwvious that the flooded area along the Indus river basin has 2 -‘ sE
[ g ( @ greatly cxpanded. L ; 4
'2.?;3’]"3”9 Figure 2 shaws the inundation arca image obtained from data L i 13
E ' 20100819_pakistanflood_palsar acquired with the Phased Array type L-band Synthetic Aperture e e A T vy ?
« « -fbd_ge kmz Radar (PALSAR) onboard ALOS on Augus 19, 2010. The Data {2010.GMT)
data was acquired using the ScanSAR. chserving mode (WEL): Figure 3 rizom of marjfﬁmﬂdﬂmﬁum; g che cov-
therefore it covered an approximately 350 km wide strip at 100 recred GSMAP dinsa wirh she obarsed in-sim "Wﬁm dava ar Noeskens,
m spatial resolurion. The blue color on the topographical map Rabul River (e uly 25, 0:00 12 Sugr &
derived from the ASTER Global Digital Elevation Model (AS-
@ TER GDEM) shows the inundation arca, which was identifiod A preliminary runoff analysis was done at the Nowshera hydro-
2010/08/22 by anslyeing the backscartcring, cocfficicnts obscrved befors and logical station of the Kabul Rives which is one of the major
(Sun) after the Aood. tributaries of the Indus River using the [ntegrared Flaod Araly-
QJQEOSQZK azk‘ﬂa” alsar sis System (IFAS) - Public Work Research Instivure (PRI}
wh1_ge?2|

Distributed-panmeter  Hydrologic
Model (PDHM, grid-size 4 km) and
the Global Sarellie Mapping of
Precipitation (G3MaF) as shown in
Figare 3. The GSMaP data cormected
by the ICHARM correction method
based solely on minfall-area move-
ment information, withoue regarding
ground-based rainfall dara, was used
as the input to the [FAS-PDHM. Ac-
cording to the estimation of this pre-
liminary simulation, the Aash-flood
runoff peak at the Mowshera paint
{watcrshed arca approximacly 92,000
lern?) appeared to be aver 16,000 m'/s
near the time of 0:00 {CMT) on July
31, but in mality, most of the high-
flow discharge must have heen inun-
dating the fondplains (valley plains)
along the Kabul River.

&

100827_pakistanflood_palsar
b1_ge kmz

2010/08/29 I8 Hels S @

(Sat.)

2010/08/27
(Fri.)

100829 _pakistan alsar
i -wb1_ge kmz

- p e 2 Frunelarion area on Aupuur 15, claifed by wsing che PALSAR m.dm e w;umg&wd map
2010/09/13 W 7 | derived frome she ASTER EDEM. (JAX4, METT Anslyzed by UT)

(Mon.)

akistanflood_palsar

] August 2010

GEOSS/AWCI Website: Takeo Tadono et al., “Monitoring Flooding in Pakistan Using ALOS & GSMap Provided by
http://monsoon.t.u-tokyo.ac.jp/AWCI/doc/Pakistan/index.htm JAXA” GEWEX Newsletter, Special CEOP Issue, Vol. 20, No. 3, p. 8, August 2010.



Water-Climate- Agrlculture Workbench in Cambodla
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T =l |Twind, air Climate Water Famers’ Needs & Experlences
_ 3 pressure, Change Cycle Farmer [ miremgen ] Prvivee [ Botorem ]
il ® 0 air temp., etc.. [ fooomsenpavice ]
. a R Field# 7 :I|—| Field# [ 2 | ron |:|'—|
N Regional rainfall m s pET s T
. ¥ = B [2012[5] / [sep[+] / [12[5] BE [2012[] / [sep[v] / [12[5]
50 8 L (202[5] / [sepe] / [12[5]  ®EL [a02[s] / [sep o] / 12[]
S w2 [2012[5] / [sep[=] / [12[5] 2 [2012[5] / [sep[=] / [12[=]
1man] Es £ river flow e (2002[5] / [Sep[=] / [12[5]  gagm [2012[=] / [Sep [=] / [12[<]
20 ‘ew@)l)@p_fmu@!q_m a2 (2012[5] / [sep[=] / [12[5] g [2012[5] / [sep[s] / [12[5]
5 ® index NOW gnough watem™)
| 10 '8 ) I_‘OSE]JJ Enouigh Tv;;er
. . 8 Ciroulztion Lake Area of cied 1 [ 21onna |
S £ Tonle Sap Lake iigation g rieta 2 [ 200nma |
R 0 1] < = -
1y i 0 |nundat|0n water o = \\iNowale No water
. irrigation == [— .
105N b i [ — 2013-06-03 2013-06-29 2013-08-11 2013-00-23 EEkL @l
10258 1038 é _momnmasm aﬁe ﬁa i ms§007i L075E E river flow | (after 43 days) Field 2 | 0.0ton/ha
10N-Wi | =4 [P :
o PR A ] ivi Water Cycle-Rice Production
Mc sture from Satelllte Logal #ainfall rainfed Ayeulineal Produsidiy y

Coupled Model

Holistic View of Water-Climate-Agriculture Problems

Local Information

Climate Change Analysis Tools




1st GEOSS African Water Cycle Symposium
Jan. 12009 in Tunis, Water-related Issues & Roles of

1st Task Team

Sept. 2009

> Meeting in Geneva,

Strategy for
Cooradinated
EO and CB

2nd African Water Cycle Symposium in Addis Ababas_ e
Feb. 2011 | Planning for Demonstration=Sgigg
L la 1= 8- ; T

GEO-UNESCO Joint Workshop in Nairobi
Report on Demonstrations and IWRM CB Program

Jan. 2012

3rd African Water Cycle Symposium in Libreville
Feb. 2012 Basic Idea of Implementation, Statement to Rio+20

Feb. 2013 |k

e Workshop in El Jadida, Draft Implementation Plar

1st GEOSS Africa & Asia Joint Water Cycle Symposium in Tokyo
Nov. 2013 1st AIWCCI Implementation Plan and 2% AWCI mp/ementatior%/ Plan 27



GEOSS African Water Cycle Coordination Initiative

(AfWCCI)

Based on a collaboration between the Group on Earth Observations
(GEO) and RBOs in Africa, Global Earth Observation System of
Systems (GEOSS) supports application of coordinated, comprehensive
and sustained Earth Observations and information across trans-
boundary river basins in Africa, particularly focusing on:

® Observation and data management

@ Capacity development on:
»observation
»>data archivin» Improvement of
»Modeling the water resources

»Prediction management capacity

»climate change
impact assessment
»data integration

Participating
Medjerda, Niger, Nile, L/Victoria, L/Chad, Okavango,
Orange-Senqu, Senegal, Zambezi, Oum Er-Rabia,
L’Ogooue

Goal : To facilitate better management
in trans-boundary rivers in Africa 28
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