
M
odeling flash floods in ungauged m

ountain catchm
ents of China: 

A decision tree learning approach for param
eter regionalization

Rainstorm
 flash floods are a com

m
on and serious phenom

enon during 
the sum

m
er m

onths in m
any m

ountainous regions of China. 1970-2010 
disaster areas cover m

ore than 12%
 of the total land area. In this study 

w
e develop a m

odeling strategy for the sim
ulation of flood events in 

sm
all river basins. O

ne of the m
ain challenges is finding appropriate 

param
eter values for sim

ulating flash floods in ungauged catchm
ents. 

The m
ain goals of this study are:

I.
To develop a new

 param
eter regionalization m

ethod that is based 
on decision tree learning. W

e use decision trees to identify 
catchm

ent sim
ilarities that are related to good param

eter transfer 
perform

ance. W
e assess if this m

ethod can effectively support 
decision m

aking for hydrological m
odeling in ungauged catchm

ents.
II.

To identify the dom
inant controls on successful hydrologic 

param
eter transfer in m

ountainous m
esoscale catchm

ents of China
III.

To assess the applicability of the hydrological m
odel PRM

S-O
M

S for 
m

odeling rainstorm
 flash floods in China.
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•

Decision tree learning optim
ally utilizes 

the inform
ation content of available 

sim
ilarity descriptors to identify suitable 

gauged donor catchm
ents for param

eter 
transfer to

to ungauged catchm
ents. 

•
CART offer flexible rules for selecting 
suitable donor catchm

ents, since several 
decision-m

aking paths can be follow
ed. 

O
ur approach is m

ost useful for sparsely 
gauged and topographically com

plex 
environm

ents: spatial proxim
ity can be 

used as a selection criteria but is skipped 
in the case w

here no sim
ilar gauged 

catchm
ents are in the vicinity. 

•
PRM

S-O
M

S can be used to sim
ulate 

rainstorm
 flash floods in China. How

ever, 
for the sem

i-arid northern catchm
ents, 

the probability of detection of a 10-year 
flood is still less than 50%

. For an 
operational use of PRM

S-O
M

S, therefore, 
further m

odel im
provem

ents are 
recom

m
ended to increase calibration 

and regionalization perform
ance.
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Left: Relative cross-validation and regression errors for different tree sizes. 
Right: Classification tree relating clusters of different transfer perform

ance 
w

ith catchm
ent sim

ilarity m
etrics. 
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Decision tree learning is a predictive m
odelling approach used in statistics, 

data m
ining and m

achine learning. W
e use classification and regression trees 

(CART) to explore the catchm
ent sim

ilarities –
m

odel perform
ance space 

after w
e transfer param

eter sets betw
een the study catchm

ents. The training 
set of data consists of 1190 param

eter transfers (35 receiver catchm
ents w

ith 
each 34 donor catchm

ents) and 15 catchm
ent sim

ilarity m
etrics (see section 

II on this poster)

Results: 
Im

portance of 
different sim

ilarity 
m

etrics to assess 
param

eter 
transferability, 
based on decision 
tree analysis.
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35 catchm
ents in 10 provinces

Catchm
ent areas: 14-1700 km

2

6-72 storm
 events per catchm

ent
Annual precipitation: 380-2500 m

m
 

(increasing tow
ards south)
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Hydrological m
odel: PRM

S-O
M

S 
(Leavesley

et al. 2006)
•

Daily m
ode: 24-h tim

e steps 
•

Storm
 m

ode: 1-h tim
e steps

Probability of 
detection (POD)

Contingency scores to evaluate the 
m

odels’ ability to accurately issue 
w

arnings for events that exceed a
given

return period threshold:

58 catchm
ent 

attributes (divided 
in 8 categories) 
that m

ay affect 
catchm

ent 
hydrology.

A
: A

ll catchm
ents   N

: N
orth C

hina   S
: South C

hina

14 catchm
ent sim

ilarity m
etrics plus Δxy

(the spatial 
distance) are considered for the regression analysis.

Principal 
com

ponent (PC) 
analysis to extract 
uncorrelated
sim

ilarity m
etrics. 

The PCs that 
explain at least
66.6%

 of the total 
variance per 
category are 
retained.

Exam
ple: PC1 

and PC2 
topography
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