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 w
ea

th
er

 

co
n

d
it

io
n

s 
su

ch
 a

s 
d

ro
u

g
h

t 
an

d
 f

lo
o

d
. 

A
g

ri
cu

lt
u

ra
l 

in
su

ra
n

ce
 i

s 
th

er
fo

re
 n

ec
es

sa
ry

 t
o

 p
ro

v
id

e 
fo

r 

fa
rm

er
s 

to
 h

av
e 

a 
sa

fe
ty

 n
et

 f
o

r 
p

o
ss

ib
le

 c
ro

p
 f

ai
lu

re
. 

S
in

ce
 m

o
st

 o
f 

d
ev

el
o

p
in

g
 c

o
u

n
tr

ie
s 

ar
e 

la
ck

in
g

 o
f 

ag
ri

cu
lt

u
ra

l 
in

su
ra

n
ce

, 
th

e 
C

o
m

m
o

d
it

y
 R

is
k

 M
an

ag
em

en
t 

G
ro

u
p

 (
C

R
M

G
) 

o
f 

th
e 

W
o

rl
d

 

B
an

k
 

h
as

 
es

ta
b

li
sh

ed
 

a 
p

ro
je

ct
 

o
n

 
ri

sk
 

m
an

ag
em

en
t 

an
d

 
fi

n
an

ci
n

g
 

in
 

ag
ri

cu
lt

u
re

 
fo

r 
th

es
e 

co
u

n
tr

ie
s.

 T
h

e 
C

R
M

G
 h

as
 p

ro
v

id
ed

 t
ec

h
n

ic
al

 a
ss

is
ta

n
ce

 t
o

 d
ev

el
o

p
in

g
 c

o
u

n
tr

ie
s 

in
st

it
u

ti
o

n
s 

to
 

d
ev

el
o

p
 i

n
d

ex
-b

as
ed

 i
n

su
ra

n
ce

 s
o

lu
ti

o
n

s 
to

 w
ea

th
er

 a
n

d
 d

is
as

te
r 

ri
sk

s 
in

 t
h

e 
ag

ri
cu

lt
u

ra
l 

se
ct

o
r.

 

D
ev

el
o

p
m

en
t 

o
f 

d
ro

u
g

h
t 

an
d

 f
lo

o
d

 i
n

d
ex

es
 i

s 
re

q
u

ir
ed

 f
o

r 
in

su
ra

n
ce

 p
u

rp
o

se
s.

 D
ro

u
g

h
t 

in
d

ex
es

 

h
av

e 
b

ee
n

 c
o

n
st

ru
ct

ed
 w

it
h

 r
ai

n
fa

ll
 d

at
a 

u
si

n
g

 r
el

at
iv

el
y

 e
st

ab
li

sh
ed

 m
et

h
o

d
. 

T
h

e 
u

se
 o

f 
ra

in
fa

ll
-

in
d

ex
 i

n
su

ra
n

ce
 c

o
n

tr
ac

ts
 f

o
r 

d
ro

u
g

h
t 

ri
sk

 m
an

ag
em

en
t 

h
as

 b
ee

n
 s

u
cc

es
sf

u
ll

y
 p

il
o

te
d

 b
y

 C
R

M
G

 

an
d

 p
ar

tn
er

s 
in

 I
n

d
ia

, 
M

al
aw

i 
an

d
 E

th
io

p
ia

 s
in

ce
 2

0
0

3
. 

W
h

il
e 

fe
as

ib
il

it
y

 s
tu

d
ie

s 
an

d
 t

ec
h

n
ic

al
 

d
ev

el
o

p
m

en
t 

w
o

rk
 
fo

r 
fl

o
o

d
 
in

d
ex

 
in

su
ra

n
ce

 
ar

e 
b

ei
n

g
 
co

n
d

u
ct

ed
 
in

 
T

h
ai

la
n

d
, 

V
ie

tn
am

 
an

d
 

B
an

g
la

d
es

h
 r

ec
en

tl
y

. 
T

h
ai

la
n

d
 i

s 
th

e 
fi

rs
t 

co
u

n
tr

y
 w

h
er

e 
C

R
M

G
 h

as
 s

ta
rt

ed
 f

lo
o

d
 i

n
d

ex
 i

n
su

ra
n

ce
 

p
ro

d
u

ct
 d

ev
el

o
p

m
en

t 
re

se
ar

ch
. 

In
 N

o
v

em
b

er
 2

0
0

5
, 

C
R

M
G

 e
m

p
lo

y
ed

 a
 t

ea
m

 o
f 

ex
p

er
ts

 l
ed

 b
y

 

P
A

S
C

O
 C

o
rp

o
ra

ti
o

n
, 

Ja
p

an
, 

to
 d

ev
el

o
p

 a
 p

ro
to

ty
p

e 
fl

o
o

d
 i

n
d

ex
 f

o
r 

ri
ce

 p
ro

d
u

ct
io

n
 i

n
 t

h
e 

U
p

p
er

 

P
as

ak
 r

iv
er

 b
as

in
 f

o
cu

si
n

g
 o

n
 P

h
et

ch
ab

o
o

n
 p

ro
v

in
ce

. 
 T

h
e 

st
u

d
y

 w
as

 c
o

m
p

le
te

d
 i

n
 J

u
ly

 2
0

0
6

 a
n

d
 

re
su

lt
ed

 i
n

 a
 p

ro
to

ty
p

e 
fl

o
o

d
 i

n
d

ex
 w

h
ic

h
 q

u
an

ti
fi

es
 t

h
e 

im
p

ac
t 

o
f 

fl
o

o
d

 d
u

ra
ti

o
n

 a
n

d
 d

ep
th

 o
n

 r
ic

e 

y
ie

ld
 l

o
ss

 d
u

ri
n

g
 t

h
e 

fl
o

w
er

in
g

 a
n

d
 p

re
-h

ar
v

es
t 

ti
m

e 
w

in
d

o
w

. 
A

lt
h

o
u

g
h

 t
h

e 
st

u
d

y
 o

f 
P

A
S

C
O

 h
as

 

ac
h

ie
v

ed
 s

ig
n

if
ic

an
t 

g
ro

u
n

d
w

o
rk

 f
o

r 
P

h
et

ch
ab

o
o

n
, 

it
 w

as
 d

et
er

m
in

ed
 t

h
at

 t
h

e 
p

ri
m

ar
y

 l
im

it
at

io
n

s 

in
 a

p
p

ly
in

g
 i

ts
 f

lo
o

d
 m

o
d

el
in

g
 o

u
tp

u
ts

 t
o

 a
 p

il
o

t 
sc

h
em

e 
ar

o
se

 f
ro

m
; 

(i
) 

in
su

ff
ic

ie
n

t 
q

u
al

it
y

 o
f 

to
p

o
g

ra
p

h
ic

 a
n

d
 h

y
d

ro
-m

et
eo

ro
lo

g
ic

al
 d

at
a 

to
 p

ar
am

et
er

iz
e 

an
d

 v
al

id
at

e 
th

e 
ch

o
se

n
 f

lo
o

d
 m

o
d

el
, 

an
d

 
(i

i)
 

th
e 

ch
o

se
n

 
m

o
d

el
in

g
 

ap
p

ro
ac

h
 

w
h

ic
h

 
is

 
co

m
p

u
ta

ti
o

n
al

ly
 

to
o

 
ex

p
en

si
v

e 
to

 
g

en
er

at
e 

su
ff

ic
ie

n
t 

ti
m

e 
se

ri
es

 o
f 

o
u

tp
u

ts
 f

o
r 

th
e 

p
u

rp
o

se
 o

f 
ac

tu
ar

ia
l 

p
ri

ci
n

g
. 

T
o

 a
d

d
re

ss
 t

h
es

e 
li

m
it

at
io

n
s,

 

C
R

M
G

 
h

as
 

em
p

lo
y

ed
 

A
S

D
E

C
O

N
 

C
o

rp
o

ra
ti

o
n

 
L

im
it

ed
, 

T
h

ai
la

n
d

, 
to

 
ca

rr
y

 
o

u
t 

fl
o

o
d

 
h

az
ar

d
 

as
se

ss
m

en
t 

u
si

n
g

 a
n

 a
lt

er
n

at
iv

e 
fl

o
o

d
 m

o
d

el
in

g
 a

p
p

ro
ac

h
 t

h
at

 a
ll

o
w

s;
 (

i)
 b

et
te

r 
an

d
 m

o
re

 r
el

ia
b

le
 

q
u

an
ti

fi
ca

ti
o

n
 o

f 
th

e 
lo

n
g

-t
er

m
 h

is
to

ri
ca

l 
p

a
tt

er
n

s 
o

f 
fl

o
o

d
 i

n
 t

h
e 

re
g

io
n

 (
w

h
ic

h
 i

s 
re

q
u

ir
ed

 f
o

r 

ac
tu

ar
ia

l 
ev

al
u

at
io

n
),

 a
n

d
 (

ii
) 

b
et

te
r 

ch
a

ra
ct

er
iz

a
ti

o
n

 o
f 

th
e 

sp
a

ti
a

l 
fl

o
o

d
 p

a
tt

er
n

s 
in

 t
h

e 
fl

o
o

d
 

p
la

in
 o

f 
th

e 
U

p
p

er
 P

as
ak

 r
iv

er
 b

as
in

, 
in

 p
ar

ti
cu

la
r 

w
it

h
 r

es
p

ec
t 

to
 f

lo
o

d
 d

ep
th

 a
n

d
 d

u
ra

ti
o

n
. 

T
h

at
 

is
, 

th
e 

m
o

d
el

 w
o

u
ld

 h
av

e 
to

 r
es

o
lv

e 
fl

o
o

d
 p

at
te

rn
s 

at
 t

h
e 

d
ai

ly
 t

im
es

ca
le

. 
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N
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M

ar
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0
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 T

h
e 

W
o

rl
d

 B
an

k
 G

ro
u

p
 

 
F

lo
o

d
 M

o
d

el
in

g
 i

n
 U

p
p

er
 P

as
ak

 R
iv

er
 B

as
in

, 
P

h
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ch
ab

o
o

n
/T

h
ai

la
n
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F

in
al

 R
ep

o
rt

 
In

n
o

va
ti

ve
 A

p
p

ro
a
ch

es
 f

o
r 

F
lo

o
d

 R
is

k 
M

a
n

a
g

em
en

t 
a

n
d
 F

in
a

n
ci

n
g

 i
n

 A
g

ri
cu

lt
u

re

T
h

is
 s

tu
d

y
 p

re
se

n
ts

 a
p

p
ro

ac
h

es
 a

n
d

 r
es

u
lt

s 
o

f 
fl

o
o

d
 h

az
ar

d
 a

ss
es

sm
en

t 
fo

r 
P

h
et

ch
ab

o
o

n
 p

ro
v

in
ce

 

fo
cu

si
n

g
 o

n
 t

h
e 

M
u

an
g

 P
h

et
ch

ab
o

o
n

 d
is

tr
ic

t.
 T

h
e 

fl
o

o
d

 i
n

d
ex

 i
n

su
ra

n
ce

 h
as

 b
ee

n
 d

ev
el

o
p

ed
 b

y
 

in
te

g
ra

ti
n

g
 i

n
fo

rm
at

io
n

s 
fr

o
m

 f
lo

o
d

 m
o

d
el

in
g

, 
re

m
o

te
 s

en
in

g
, 

h
y

d
ro

lo
g

ic
al

 a
n

al
y

si
s 

th
at

 i
n

cl
u

se
s 

an
ay

si
s 

o
f 

ra
in

fa
ll

 
an

d
 
st

re
am

fl
o

w
. 

A
d

d
it

io
n

al
 
in

fo
rm

at
io

n
 
w

it
h

 
re

g
ar

d
s 

to
 
fa

rm
in

g
 
p

ra
ct

ic
es

, 

fl
o

o
d

 
re

g
im

e 
an

d
 
m

an
ag

em
en

t,
 
an

d
 
so

ci
o

-e
co

n
o

m
ic

 
im

p
ac

ts
 
o

f 
fl

o
o

d
 
o

n
 
ri

ce
 
fa

rm
er

s 
is

 
al

so
 

in
cl

u
d

ed
 i

n
 t

h
is

 s
tu

d
y

 i
n

 o
rd

er
 t

o
 d

es
ig

n
 a

n
 a

p
p

ro
p

ri
at

e 
fl

o
o

d
 i

n
su

ra
n

ce
 s

ch
em

e 
o

f 
th

e 
M

u
an

g
 

P
h

et
ch

ab
o

o
n

 d
is

tr
ic

t.
 

1
.2

O
b

je
ct

iv
es

T
h

e 
m

ai
n

 o
b

je
ct

iv
e 

o
f 

th
is

 s
tu

d
y

 i
s 

to
 s

u
p

p
o

rt
 t

h
e 

fl
o

o
d

 i
n

su
ra

n
ce

 i
n

d
ex

 b
y

 m
o

d
el

in
g

 o
f 

fl
o

o
d

 r
is

k
 

in
 t

h
e 

U
p

p
er

 P
as

ak
 r

iv
er

 c
at

ch
m

en
t,

 o
f 

w
h

ic
h

 t
h

e 
M

u
an

g
 P

et
ch

ab
o

o
n

 d
is

tr
ic

t 
h

ad
 b

ee
n

 c
h

o
se

n
 a

s 
a 

p
il

o
t 

st
u

d
y

. 
 T

h
e 

sp
ec

if
ie

d
 s

u
b

-o
b

je
ct

iv
es

 o
f 

th
is

 s
tu

d
y

 a
re

: 

(i
)

A
n

al
y

ze
 h

y
d

ro
lo

g
ic

al
 d

at
a 

in
cl

u
d

in
g

 r
ai

n
fa

ll
 a

n
d

 s
tr

ea
m

fl
o

w
 a

t 
th

e 
ca

tc
h

m
en

t 
le

v
el

 t
o

 

es
ti

m
at

e 
fr

eq
u

en
cy

 a
n

d
 s

ev
er

it
y

 o
f 

fl
o

o
d

in
g

 o
n

 t
h

e 
M

u
an

g
 P

h
et

ch
ab

o
o

n
 d

is
tr

ic
t.

 

(i
i)

U
si

n
g

 
a 

tw
o

-d
im

en
si

o
n

al
 
fl

o
w

 
m

o
d

el
 
to

 
si

m
u

la
te

 
in

u
n

d
at

io
n

 
p

at
te

rn
, 

in
cl

u
d

in
g

 
fl

o
o

d
 

ex
te

n
t,

 d
ep

th
 a

n
d

 d
u

ra
ti

o
n

 i
n

 t
h

e 
fl

o
o

d
 p

la
in

 o
f 

th
e 

U
p

p
er

 P
as

ak
 r

iv
er

 b
as

in
, 

fo
cu

si
n

g
 o

n
 

th
e 

M
u

an
g

 P
h

et
ch

ab
o

o
n

 d
is

tr
ic

t.
 

(i
ii

)
D

ev
el

o
p

 f
lo

o
d

 i
n

d
ex

es
 f

o
r 

ri
ce

 p
ro

d
u

ct
io

n
 i

n
 t

h
e 

M
u

an
g

 P
h

et
ch

ab
o

o
n

 d
is

tr
ic

t.
 

(i
v

)
Id

en
ti

fy
 f

lo
o

d
 h

az
ar

d
 z

o
n

es
 b

as
ed

 o
n

 i
n

u
n

d
at

io
n

 d
ep

th
 a

n
d

 i
n

u
n

d
at

io
n

 p
er

io
d

 (
le

n
g

th
) 

fo
r 

d
if

fe
re

n
t 

re
tu

rn
 p

er
io

d
s 

th
at

 a
re

 d
er

iv
ed

 f
ro

m
 a

 s
im

u
la

ti
o

n
 o

f 
d

ai
ly

 s
tr

ea
m

fl
o

w
. 

 

(v
)

Id
en

ti
fy

 f
lo

o
d

 h
az

ar
d

 z
o

n
es

 b
as

ed
 o

n
 i

n
u

n
d

at
io

n
 d

ep
th

 a
n

d
 i

n
u

n
d

at
io

n
 p

er
io

d
 (

le
n

g
th

) 
fo

r 

d
if

fe
re

n
t 

ti
m

e 
w

in
d

o
w

s 
d

u
ri

n
g

 t
h

e 
cr

it
ic

al
 f

lo
o

d
in

g
 m

o
n

th
s.

  

1
.3

S
co

p
e 

o
f 

W
o

rk
 

T
o

 r
ea

ch
 t

h
e 

ab
o

v
e 

o
b

je
ct

iv
es

, 
th

e 
sc

o
p

es
 o

f 
w

o
rk

 o
f 

th
is

 s
tu

d
y

 a
re

: 

(i
)

R
ev

ie
w

 r
el

at
ed

 d
o

cu
m

en
ts

 r
eq

u
ir

ed
 f

o
r 

fl
o

o
d

 m
o

d
el

in
g

 o
f 

th
e 

U
p

p
er

 P
as

ak
 r

iv
er

 b
as

in
. 

(i
i)

S
it

e 
in

sp
ec

ti
o

n
 o

f 
th

e 
M

u
an

g
 P

h
et

ch
ab

o
o

n
 d

is
tr

ic
t 

an
d

 s
u

rr
o

u
n

d
in

g
 a

re
as

 w
h

ic
h

 i
n

cl
u

d
es

 

cr
o

ss
 s

ec
ti

o
n

s,
 e

x
is

ti
n

g
 f

lo
o

d
 c

o
n

tr
o

l 
fa

ci
li

ti
es

 a
n

d
 f

lo
o

d
 m

ar
k

s 
an

d
 i

d
en

ti
fi

ca
ti

o
n

 o
f 

fl
o

o
d

 

lo
ss

 c
ri

te
ri

a 
fo

r 
ri

ce
 c

ro
p

 g
ro

w
in

g
 o

f 
th

e 
st

u
d

y
 a

re
a.

 

(i
ii

)
C

o
ll

ec
ti

o
n

 o
f 

lo
n

g
-t

er
m

 m
et

eo
ro

lo
g

ic
al

 d
at

a,
 h

y
d

ro
lo

g
ic

al
 d

at
a,

 l
an

d
 u

se
 c

h
ar

ac
te

ri
st

ic
s 

o
f 

th
e 

st
u

d
y

 a
re

a,
 a

n
d

 s
at

el
li

te
 i

m
ag

er
y

 o
f 

se
le

ct
ed

 f
lo

o
d

 e
v

en
ts

. 

A
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D
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C
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N
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M

ar
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0
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 T

h
e 

W
o

rl
d

 B
an

k
 G

ro
u

p
 

 
F

lo
o

d
 M

o
d

el
in

g
 i

n
 U

p
p

er
 P

as
ak

 R
iv

er
 B

as
in

, 
P

h
et

ch
ab

o
o

n
/T

h
ai

la
n

d
 

  
  

  
  

  
  
F

in
al

 R
ep

o
rt

 
In

n
o

va
ti

ve
 A

p
p

ro
a
ch

es
 f

o
r 

F
lo

o
d

 R
is

k 
M

a
n

a
g

em
en
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Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Annual

1 19052 A. Chai Badan       Lopburi 1952 - 2006 100.5 167.5 127.4 126.5 182.8 264.4 145.1 19.0 1.9 5.1 17.1 58.5 1,215.8 

(Rainy Days) (5.3) (9.8) (8.9) (9.9) (12.6) (14.2) (8.3) (1.7) (0.4) (0.6) (1.1) (3.3) (76.1) 

2 19113 A. Bua Chum        Lopburi 1969 - 2006 85.1 134.3 124.3 118.3 172.1 273.9 120.7 21.5 3.3 4.2 14.2 42.8 1,114.6 

(Rainy Days) (7.4) (14.0) (13.0) (13.6) (16.9) (18.0) (10.5) (2.8) (0.8) (0.8) (1.8) (4.4) (103.8) 

3 36013 A. Muang Phetchaboon 1952 - 2006 68.8 156.1 151.5 159.9 196.6 218.8 84.2 12.0 4.9 7.9 17.7 42.0 1,120.5 

(Rainy Days) (7.1) (15.2) (16.6) (18.1) (20.4) (18.4) (10.1) (2.3) (0.7) (1.1) (2.3) (4.2) (116.5) 

4 36023 A. Lom Sak  Phetchaboon 1952 - 2006 62.7 154.1 151.3 141.4 193.1 220.1 82.4 12.9 4.3 4.6 19.0 45.6 1,091.6 

(Rainy Days) (6.9) (12.8) (14.4) (15.7) (17.6) (16.5) (8.7) (2.0) (0.6) (1.0) (2.1) (4.2) (102.5) 

5 36032 A. Lom Kao     Phetchaboon 1952 - 2006 60.8 132.3 138.8 146.5 209.8 220.2 82.4 8.3 3.7 5.2 16.8 36.4 1,061.2 

(Rainy Days) (4.9) (9.4) (10.7) (12.1) (14.5) (12.5) (5.6) (0.9) (0.3) (0.8) (1.5) (2.9) (76.1) 

6 36043 A. Wichian Buri      Phetchaboon 1952 - 2006 78.3 162.0 132.9 163.3 192.3 236.6 121.2 19.5 3.5 7.8 20.0 49.1 1,186.6 

(Rainy Days) (6.4) (13.3) (12.7) (14.7) (17.0) (17.1) (10.4) (2.4) (0.5) (0.7) (1.7) (3.5) (100.3) 

7 36082 Khok Sa-At School, A. Si Thep    Phetchaboon 1965 - 2006 88.6 133.7 124.3 126.7 168.5 228.2 98.3 19.9 4.5 3.2 12.3 42.2 1,050.4 

(Rainy Days) (6.0) (10.8) (10.0) (10.6) (12.8) (14.3) (7.3) (1.4) (0.4) (0.5) (1.4) (3.1) (78.4) 

8 36092 A. Nong Phai       Phetchaboon 1965 - 2006 75.1 177.4 158.1 173.4 230.1 238.1 101.4 13.6 2.4 3.7 11.8 48.9 1,234.2 

(Rainy Days) (6.0) (12.0) (11.4) (13.3) (15.0) (14.1) (7.8) (1.4) (0.3) (0.4) (1.1) (2.9) (85.7) 
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Table 3.2-1 List of Rainfall Stations and Mean Rainfall of the Upper Pasak river basin 

Nam Ron Sub-District, A. Wichian Buri      Phetchaboon 1970 - 2006 71.9 143.1 142.5 180.8 224.1 250.3 104.8 16.1 3.4 6.5 14.7 34.5 1,192.6 

(Rainy Days) (4.2) (10.0) (9.6) (10.8) (12.9) (13.5) (6.9) (1.1) (0.2) (0.4) (0.9) (2.1) (72.8) 

10 36141 Ban Wang Thadi (S.12), A. Nong Phai    Phetchaboon 1978 - 2006 83.7 190.1 186.7 207.6 242.7 286.2 101.0 13.0 5.7 2.2 17.8 41.2 1,377.8 

(Rainy Days) (6.6) (14.3) (15.1) (17.1) (17.3) (19.0) (9.8) (1.5) (0.6) (0.3) (1.3) (3.0) (105.7) 

77.6 155.1 143.8 154.4 201.2 243.7 104.2 15.6 3.8 5.0 16.1 44.1 1,164.6 

(6.1) (12.2) (12.2) (13.6) (15.7) (15.8) (8.5) (1.8) (0.5) (0.7) (1.5) (3.4) (92.0) 

Monthly Rainfall (mm)
Peroid

Average over Upper Pasak River Basin

(Rainy Days)

No. Code Station Name Province
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