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What is 
“Flood Forecasting and Warning?” 

Flood Forecasting and Warning is …

g g

-Information for disaster prevention that alerts local 
communities and residents to protect them from disasters 
such as floods.
I f ti tili d f d i i ki i t l l-Information utilized for decision makings prior to local 

flood fighting activities, municipalities’ evacuation 
guidance (evacuation advisory and evacuation order) forguidance (evacuation advisory and evacuation order) for 
local residents and residents’ self-protective measures 
(evacuation etc.) 
-Information mainly includes status of rainfall in a river 
basin and water level of a river.
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(1) Flood Forecast Article 10 and 11 of Flood Fighting Act 2 T f fl d

Types of  Flood Forecasts and Warnings
(1) Flood Forecast

Purpose
A flood forecast is jointly announced by MLIT (or

prefecture) and Japan Meteorological Agency (JMA)

Article 10 and 11 of Flood Fighting Act 2 Types of flood 
forecasts

Flood forecast
when there is a risk of river flooding due to heavy
rain.

The forecast contains critical information needed
for agile and appropriate flood fighting activities to

Flood forecast 
jointly announced by 

MLIT (Prefecture) and JMA 
[For designated rivers]

for agile and appropriate flood fighting activities to
protect areas from damage caused by flooding and for
self-protection measures conducted by local residents.

Among the large rivers specified by MLIT (or
Prefecture) and JMA for flood forecasting, the
designated rivers, a forecast is announced for
one(s) that has a risk of severe damage caused
by flooding.

Flood forecast 

Announced as ‘XX River Flood Forecast’

(2) Flood Fighting Alarm Article 16 of the Flood Fighting Act

announced by JMA
The JMA’s local office sends a forecast to the
specific area(s).

Purpose A flood fighting alarm issued by MLIT or
prefectures is sent to related organizations in order to
provide flood fighting corps with instructions such as
stand-by, preparation and operation.

The announcement is specifically targeting
small/ medium rivers that are not included in
the designated rivers for flood forecasting.

sta d by, p epa at o a d ope at o .
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●Article 10 Clause 2 of the Flood Fighting Act

Legal  system for Flood Forecasts
★A flood forecast issued by Prefectural Governor is based on 

Article 11 Clause 1 of Flood Fighting Act●Article 10 Clause 2 of the Flood Fighting Act Article 11 Clause 1 of Flood Fighting Act.

When there is flood or danger of flood concerning a river which runs through areas of two or more prefectures or a river with a wide basin area
designated as rivers which may cause serious damage to the national economy in case of a flood, the Minister of Land, Infrastructure and
Transport shall, in cooperation with the Director-General of the JMA, inform the status of the river to the governors of the relevant prefectures,

if i h l l fl i f d f fl d d l l h i d fl d d d hspecifying the water level or flow amount in case of danger of flood, and water level or water amount or the estimated flooded area and the
water depth after a flood, and shall disseminate such information to the public, asking for cooperation of mass media, if necessary.

Flood forecasts announced by MLIT/ Prefecture -Process
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Legal system for Flood Fighting Alarm
●Article 16 Clause 1 2 and 3 of Flood Fighting Act●Article 16 Clause 1, 2 and 3 of Flood Fighting Act

1. Minister of Land, Infrastructure and Transport shall issue a flood fighting alarm for rivers, lakes or coasts that were specified and
recognized as risks which may cause serious damage to the national economy due to a flood or high tides, and Prefectural
Governor shall issue a flood fighting alarm for rivers, lakes or coasts that are not included in the above rivers, lakes or coasts but

ifi d d i d i k hi h i ifi t d d t fl d hi h tidwere specified and recognized as risks, which may cause significant damage due to a flood or high tides.
2. When issuing a flood fighting alarm in accordance with the previous clause, Minister of Land, Infrastructure and Transport shall

immediately inform related Prefectural Governor(s) of the contents of the alarm.
3. When issuing a flood fighting alarm in accordance with Clause 1 or receiving a alarm in accordance with the previous clause, Prefectural

Governor shall immediately inform related administrative organizations for flood fighting or other flood related organizations of

Flood Fighting Alarm issued by MLIT/ Prefecture-Process

the alarm received/ issued in accordance with the prefecture’s flood fighting plan.
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Flood-fighting activities

Flood-Fighting Activities in Flooded AreaIn order to protect human life and assets and to minimize damage when a flood occurs, flood-fighting groups and 
firefighters use a variety of technologies and conduct flood-fighting activities mainly near to the river in question.

Flood-fighting activities

Hanging rope

Sheet lowering rope

Supporting 
bamboo

Pile

Sandbag

Sheet

Sandbag

Sheet Flap preventing rope

Bamboo fixing ropeFraming 
bamboo

Sheet

Sandbag

Rope

Drain pipe

Sandbag

Completion drawing of the improved 
sandbag piling method (2)

Sandbag fixing rope
g

Completion drawing of the sheet 
covering method

Completion drawing of the hooping method

What are the flood-fighting activities?

• Who conduct the activities? The answer is a flood-fighting group that is formed when the fire department does 
not have enough power.

• Flood prevention means disaster reducing activities for self-defense conducted by local residents, and 

What are the flood fighting activities?

they form flood- and fire-fighting groups..
• The total number of fighters participated in the activities from June to October 

in 2010 was about 71,000.

(As of April 1 2011)

6

(As of April 1, 2011)
Number of firefighters: 871,279
Number of flood-fighters: 14,921



Terminology Related to Flood Forecasts/ Warnings

Terms used in flood forecasts/ 
warnings

Descriptions

5. Design High Water Level 
（計画高水位）

Standard water level for river embankment design and the highest 
water level that the embankment can bear.

4.Flood Danger Water Level 
（氾濫危険水位）

Water level with risks of serious disasters due to flooding etc. 

3 E i Al W3.Evacuation Alert Water 
Level 

（避難判断水位）

Referential water level for resident evacuation.  It gives an indication 
for an evacuation decision made by a municipal governor.  

2.Flood Watch Water Level
（氾濫注意水位）

Exceeding this level may result in disasters such as embankment 
collapse, scouring and leakage.  
Related flood fighting corps are mobilized to guard their river. 

1.Stand-by Water Level for 
flood Fighting Corps
（水防団待機水位）

Water level suggesting flood response teams for preparation.  
Related flood fighting corps are on stand-by and start to prepare for 
flood fighting activities. 
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River Information and Behavior Necessary to Municipal 
Governments and Residents

Note: A standardized color sign is put on bridges and gauges over the country for everyone to 
know dangerous water levels.know dangerous water levels.

Water levelDegree FF river WLN river FPW river

B h i t i i l
5

Rescuing residents who fail to 
escape

Behavior necessary to municipal 
governments and residents

5. Flood <4>. Information on 
flooded XX River

4
(Danger)

Completing resident’s 
evacuation

4. Flood warning 
level

<3>. Information on 
flood risk of XX River

3
(Warning)

Information on 
flood warning in YY

Issuing evacuation 

level

3. Evacuation 
j d t l l

flood risk of XX River

<2>. Information on 
flood warning in XX

2
(Caution)

flood warning in YY 
River

(Special 
warning level) When it reaches evacuation 

judgment level or is expected to 
reach flood warning level after 

given hours

recommendationjudgment level flood warning in XX 
River

<1>. Information on 
flood caution in XX 

River

Flood prevention 
warning 

(mobilization)
(Warning level)

Issuing evacuation preparation 
information

Mobilizing flood-fighting group
2. Flood caution 

level
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1
Flood prevention 

warning 
(standby)

(Notifying level)

Making flood-fighting group 
standby

1. Flood-fighting 
group standby level



2.8  Flow Chart of Flood of Forecasting and Warning Service

Meteorological and hydrological
Phenomena Rainfall,water level,etc.

Observation

Collection of observation results

Rainfall gauge, water level gauge,radar rainfall gauge etc.

Telemeter, telephone, etc

Summarizing the results 

e e e e , e ep o e, e c

Calculation

Announcement of Flood Forecasting

Electronic computer

Announcement of Flood Forecasting,
Issue of Flood Fighting Alarm

Publication, transmission
A d i di ti

Consultation with organizations concerned

Micro-circuits telephone radio television etcAnd indication

Operation of river maintenance
f ili i fl d fi h i

Micro circuits, telephone, radio, television, etc.

facilities, flood fighting
activities, and evacuation

of the residents
MLIT



Present time             Overall View of the whole district (Cumulative rain fall)       Observation time

Rainfall Distribution MapArrangement  of
results observed

Present time             Overall View of the whole district (Cumulative rain fall)       Observation time

Overall condition 
of each 

observatory

Legend

Data MissingNo rainfall
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Rainfall ChartArrangement  of 
results observed

MLIT



Water Level Observation (Usual Water Meter)Observation

44(D
anger

１

r)
3(3(W

2(C
aution)

3(W
arnin

(W
arning)

W
arning)

2

(C
aution) ng)

Arakawa River MLIT



Stage-discharge Curve (Hydrograph)
Arrangement  of 
results observed
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Water Level Chart
Arrangement  of 
results observed
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Forecasting of water levelFlood estimation

出水様式－１

関東地方整備局

京浜河川事務所

水系名

鶴見川水系

河川名

鶴見川

予測地点名

水　　位　　予　　測

台風第10号降雨成因出水名 17演５

0

20

(mm)

Rainfall

Stage-discharge Forecast

予測地点名

亀の子橋

洪水予報基準地点

予測手法

雨量

流域平均雨量

40

60

80

100

実績降雨

9 0
9.5

10.0
(m)

Predicted result at 11 o’clock Predicted result at 12 o’clock 

グラフの開始時刻

年

2005

月

5

日

12

時刻

計画高水位

危険水位

警戒水位

指定水位

3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0

実績水位

予測水位

ForecastForecast

Stand-by Water Level for flood fighting Team

Flood Watch Water Level

Evacuation Alert Water Level 

Flood Danger Water Level

Design High Water Level 

Observed water level
Predicted water level

0

12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日 12日

00時 01時 02時 03時 04時 05時 06時 07時 08時 09時 10時 11時 12時 13時 14時 15時 16時 17時 18時 19時 20時 21時 22時 23時

日

時刻

グラフ作成

次のシートを

作成

※記入要綱

1 Rave(流域平均雨

9 10 11
0.0
0.5
1.0
1.5
2.0
2.5
3.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Predicted result at 13 o’clock 

時 時 時 時 時 時 時 時 時 時 時 時 時 時 時 時 時 時 時 時 時 時 時 時

2.0 2.0 3.0 7.0 8.0 14.0 26.0 28.0 51.0 64.0 71.0 60.0 50.0 10.0 5.0 1.0 0.0 0.0 0.0

1.19 1.18 1.15 1.09 1.10 1.17 1.22 1.37 1.50 2.00 3.50 5.00 6.00 6.50

予測 7.50 7.70 6.00

再現

予測 8.30 7.30 5.00

再現

予測降雨

２時間先の予測

予測降雨

水位

水位

降雨

１時間先の予測

予測降雨

実　　　　　績

時刻

水位

1.Rave(流域平均雨

量)がない場合は、代

表雨量観測所とする

2.既往最大洪水水位

曲線と、今回出水の

水位上昇時の警戒

水位を合致させて記

入のこと

3.観測所の河川横断

図、H.W.L、危険水

予測 8.70 6.50 4.00

再現

予測

再現

予測

再現

５時間先の予測
予測降雨

水位

予測降雨

３時間先の予測

予測降雨

水位

４時間先の予測

予測降雨

水位

位、警戒水位、指定

水位を記入のこと

【備考】

予測・・・「予測降

雨」を用いた場合の

水位予測結果(出水

中)

再現・・・「実績降

雨」を用いた場合の MLIT予測

再現

事務所 送信 発信者 本局 送信 発信者

本局 受信 受信者 本省 受信 受信者↓
平成　　　年　　　月　　　日　　　時　　　分

平成　　　年　　　月　　　日　　　時　　　分

６時間先の予測

予測降雨

水位

↓
平成　　　年　　　月　　　日　　　時　　　分

平成　　　年　　　月　　　日　　　時　　　分

雨」を用いた場合の

水位予測結果(出水

後、チェックのため)
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Types of Flood Forecasts/ Warnings 
(1) Flood Forecasts Joint announcement by MLIT and JMA

Announcement of 
flood forecasts/ warnings

X
X

 R

<1> Flood caution/advisory Issued for urging caution when the water reaches Flood Watch Water 
Level and is expected to increase above the level.  

R
iver Flood 

<2> Flood warning Issued for urging more vigilance when the water reaches Evacuation 
Alert Water Level and is expected to reach Flood Danger Water level. 

<3> Flood dangerForecast

<3> Flood danger 
information Issued when the water reaches Flood Danger Water Level. 

<4> Flood notification Issued when a flood occurs. 

(2) Flood Fighting Alarm Announcement by MLIT/ Prefecture

1 “Stand-by“ When a flood or increase of the water level is expected, a warning is 1 Stand by p g
issued to request flood fighting corps to be on stand-by for action. 

2 “Preparation”
Sharing of flood fighting-related information, gathering flood defense 

i t d i t i i / t t ti ll i i2 Preparation  equipment and securing transmission/ transportation as well as issuing 
a warning that requests flood fighting corps to prepare for operation. 

3 “O ti ” When the water level is expected to increase beyond Flood Watch3 “Operation” When the water level is expected to increase beyond Flood Watch 
Water Level, a warning is issued to request flood fighting corps to act.



D i ti f th d i

Announcement of Flood Forecasts 
‘Concept’ (1) –Pattern-

Announcement of 
flood forecasts/ warnings

Description of the drawing
Observed water level

Predicted water level
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１０
Flood Danger Water 
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３ ４ ５
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１１

１２Flood Watch Water
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Flood Watch Water
Level

od advisory 

announcem
ent)

od w
arning

d w
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d danger inform
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arning rem

ove

d advisory

d advisory rem
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Title of the forecast

tion

ed 

ed

The water reached Flood Watch 
Water Level, but the status of rain 
etc., clearly shows that the water is 
expected to subside.

The water reached Evacuation 
Alert Water Level, but the status 
of rain etc., clearly shows that the 
water is  expected to subside.
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Announcement of Flood Forecasts/ Warnings 
‘Concept’ (2) –Relationship between Flood Forecast 

Announcement of 
flood forecasts/ warnings

洪
水
予

and Flood Fighting Alarm-
MLIT

予
報
の
み

Flood adviso

Flood w
arn

Flood danger info

Flood notifica

R
em

oval

Flood w
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Announced approximately 
every three hours

W
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Water level
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Design High Water Level 
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Flood Fighting AlarmStand-by Water Level for 
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Flood Watch Water Level
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１
水防警報

水防警報
（出動）

水防警報
（待機）

(Operation)

Flood Fighting Alarm
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Flood Fighting Alarm
(Stand-by) Flood Fighting 

flood fighting Corps

１

０

Date, month Date, month Date, monthDate, month

（準備）
水防警報
（解除）

(Preparation) ( y)
Alarm

(Removed)



Flow of Announcement of Flood Forecasting/ WarningAnnouncement of 
flood forecasts/ warnings
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Example ; Flood ForecastingAnnouncement of 
flood forecasts/ warnings

MLIT
Example: Flood forecasting

Flood Warning Information for Upper Tone River Basin
Flood Danger Water Level

• Flood warning information will be issued.
• Flood fighting corps will conduct preventative

activities in accordance with disaster situation.
• Local residents must pay attention to river

Title consistent with water level

Title

or
Evacuation Alert Water Level

Local residents must pay attention to river
information and evacuation information issued
by respective top local officers.

Rainfall (mm) Average rainfall in the Upper Tone River Basin

Text

Current status
Water level (m) Kurihashi Water level observatory

Forecast

ConsiderationsConsiderations

Reference
• Flood advisory information will be issued.
• Flood fighting alarm will be declared, and flood

fighting corps will be mobilized.
• Local residents must pay attention to river

Flood Watch
Water Level

information provided by TV, radio and MLIT’s
“River disaster prevention information” available in
its website and mobile site.



Example: Flood Fighting Alarm
Flood Fighting Alarm 

1:30 September, 7th, 2007 

Issued by Upper Tone River Office, Kanto Regional Development Bureau,
Ministry of Land, Infastructure and Transportation

Flood fighting 
alarm 

Instruction
‘Operation’

[Current status] 
1 Rainfall of xx Basin is 200.2mm as of 1am on 7th.

No.issuedInstruction　Observatory

XTone river

　River

XX Operation

Current status

Operation

         1   Rainfall of xx Basin is 200.2mm as of 1am on 7th.  
          2   Water level of xx Observatory is 1.89m as of 1A.M. on 7th.
          3-1 Water level of xx reached Flood Watch Water Level at 1:10 on 7th.  
          4-1  Water level of xx increases by 60cm per hour.
[Forecast] 
          6    Water level of xx is expected to reach around 2.72m at 4am on 7th.
[Instruction]

Forecast

[Instruction]
          9    Flood fighting corps are now requested to operate. 

[Refence material] XX Observatory [xx town, xx city, xx prefecture]
Embankment height(*.*m)
Design High Water Level (5.28m)
Flood Danger Water Level (5 20m)

Instruction

Flood Danger Water Level (5.20m)
Flood Watch Water Level (1.90m)
Stand-by Water Level for flood fighting corps (0.80m)

Status of flood fighting alarm issued by Upper Tone River OfficeStatus of flood 
Stand-by Preparation Operation Removed

Status of flood fighting alarm issued by Upper Tone River Office  

●● ○

◎◎

○○ ○

District/ Info. type

○

fighting alarm 
by district

□□

○

○

■■

△△ ○

▲▲ ○
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Thank you for your attentiony y


