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 Modeling landscape processes requires detailed
climatic and geographic datasets

 Meteorological stations in most parts of Africa are very
sparse and most watersheds are un-gauged

* Climate records are incomplete; high percentage of
missing data and relevant variables

* Poor data accessibility due to lack of data sharing
agreement among trans-boundary riparian countries)

=  High-resolution global reanalysis data for SWAT
modeling applications in Africa

www.iwmi.org

Improving water and land resources management for food, livelihoods and nature




International StU y rea
Water Management
Institute

Blue Nlle 176’000 km2 (Tana BaSIn) W@ : Jd:DAN NILE RIVER BASIN
2001000 km2 (a” Blue Nlle) I Beni --" : [ 3 RIVER

COUNTRY BOUNDARY
% CAPITAL CITY

L] MAJOR CITY

Altitude range: 500 masl @ Sudan border EGYPT
1,800 masl @ Lake Tana
-
Annual Rainfall: 780-2,200mm
70% June-September e
Tmax: 10-38°C e
PET: 1,000 — 2,280mm o
rghids ) %% )
Flow: 1,410 - 1964 m3st border | ey o
(44.5 - 61.9B m3)
80% July-October | conco GANDR KENTA p

KAMPALA () o
, Lake Victoria

i ¥ 9)/ INDIAN OCEAN

RWANDA X 5 TR

BURUNDI
PETANZANIA
1

Improving water and land resources managg

410 820 Km




[ | 3,000-43261

B N lometers
0 1] 100 200



------

Major Soils

|| Calcic Vertisels
T Cambic arencsols
I chromic Luvisals
|| Dystnc Cambisols
[ Oystoc Leptoscis
- Eutrie Cambisal s
| Eutric Fluviscls
7 Eutric Leptesiols
| Euitric Reposals

- Eulric Veilisols

§ I Heslic Mitiscls

I Haplic Acrisols
L Haplic Aliscls
- Haplic Arencsols
I Haglic Luvisols
|| Haplic Nitiscls
| Haplie Phaeazems
| Lithic Leptesols
- Marsh

|| Rendzic Leptoscls
I Ruodic Nitisals

B rban

Kilometers || Verfic Cambisols

240

kL



Land Cover

Bushland
| Dominantly cultivated
| Moderatly cultivated
- Irrigated
- Perenial crops
- Forest
4 " Grassland
oy |:| Vilater body
g

t ::::.A..: ." &"Iamp

T Flantations
,:Ffr : " Rockland
.- = wﬁ’?’fﬂa}, State farm

HJ

- Vibodland dense

- Weodland open
- Weodland riparian

I N il ralers
N 0 g0 100 A0



Upper Blue Nile SWAT

Z

320




11

- S0-12403120

_S0-AInr

J

| GO-|Hdy 3

]

| gp-Adenuer

Www.iwmil.org

_ 70-4240120

m CFSR
M Station

_ t0-Aing

LI

| 70-|dy
_ po-Adenuer

I:I- 11

_ £0-4240120

e0-Ainr

_ €0-|udy
_ ep-Aenuer

Gauge Data 1
y:1997-2005

11 i‘le

.~ 20424010

 zo-AIng

_ Z0-|udy
_ zo-Aenuer

- T0-4290120

_TO-AInr

_ T0-udy
| TO-Adenuer

l Li] .l

CFSR vs

- 00-42Q03120

_00-AInr

_ 00-|dy
| 00-Adenuer

'l | 4]

- B6-1240120

_66-AInr

_ 66-114dy

. pe-Adenuer

Gumera CFSR v Station areal monthl
|

Gumera

II x|

_ 86-1240120

 86-AInr

| 86-|udy

_ gg-Atenuer

L|J .l.

R\ 5 = v
W e m - /61990190
\Wogs 3 . £6-AInf

) - & e

s 5= /6 udy
,._d._._ rm . /6-Aenuer
(A -

el et
m S

- E=_

|
|

Q
et
-
=
(4]
=
o
=
g}
v
o
(@]
(@]
e
K]
=
I.G...
o
L
—
L
.
 orn:
1})
=
a
(@)}
(40}
(4o
=
(%21
Q
v
Pt
=]
O
("]
@
P
o
=
i,
o
| ==
(4]
-
@
e
M
=
(@)]
£
-
o
o
£

|

800
700
600
500
400
300
200
100




)

17—
&

(({
Vil
A
S Wi

o = 2\

Gumera: CFSR vs. Gauge Data 2

Internatio
Water Manageme
Institut
Gumera CFSR v Station_areal_monthly: 1997-2005
600
500
@
@
L 4 TS < 2
400 ® / ** o
wv—0 1Q 799
o < R?=0.8173
= *% %o
2 200 o oo *
n ‘ @ /
o o?
* o "
100 ¢
r‘/.
@
O ’ T T T T T T T 1
0 100 200 300 400 500 600 700 800

www.iwmi.org

Improving water and land resources management for food, livelihoods and nature




WWWw.iwmi.org

s and nature

°E

Longitude

40

E

Longitude

T
[P | Q O @ M~
- —

- O N - O ® 0 ~
N, ‘@pnizeT N

_mua_um._ , ‘aPnieT

N,

l_._,_,_,.,...| = e
Wl n
W O_E 3

e~ &

ﬂth

g_ e 5 M
- m =_




E

o i)
(({

=5l

=
w2
.=

T
=

q
3
o

Wi
N
il

A\ —

(=
™
3
™
-
N —

\

o\
=
<]

~
=
-
m

Applications of CFSR Data

Weather generator files for areas with missing
and incomplete climate datasets

— Solar radiation, relative humidity, wind speed
— Maximum half-hour rainfall

SWAT weather input files for un-gauged
watersheds

Climate downscaling and bias correction

Study of

arge-scale water and energy fluxes
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Maximum Half-hour Rainfall

—=
=54
w2
—rg;
]
-.=m
P T

o Strict sense simple scaling property: the probability
distribution of maximum rainfall depth is invariant of time
scale (Burlando and Rosso, 1996)

d
HﬂDzﬂ’ﬂHD

 Wide sense simple scaling property: extends the scale-
iInvariant property to quantiles and moments

ht (AD) — ﬂ”ht(D)
« Ifthe reference duration is 1hr, then n=D

h(D)=D"h(2)
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CFSR for SWAT Modeling - 1
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CFSR for Spatial Downscaling
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CFSR for Water Fluxes Study

(percentage of water fluxes relative to rainfall in wet season)
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Conclusions

-
o ~|l:-}E

q
= |
"= 0
o e

cho
3
m

({
i
AN
=3/
o = 2\

+

= B
w2
.=
_—

-
~*

High resolution reanalysis data had great potential to
Improve modeling of landscape processes

« CFSR data has comparable performance as gauged
climate data for SWAT modeling in Ethiopian highlands

e The spatial pattern of CFSR data is useful for spatial
downscaling and bias correction of GCM data

 The water fluxes of the CFSR data could be to study large-
scale fluxes without doing cumbersome data assimilation
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