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» Preventing and controlling flood and waterlogging
disasters is a pressing task in China.

» The core of strategic adjustment is to iImplement
scientific flood management In accordance with
the concept of

» The concept of ‘transfer from flood control to flood
management’ Is widely accepted by flood
management administrations and the public.




» In the “Eleventh Five-Year Development Plan for
the National Water Sector”, a comprehensive plan
for FHM was firstly brought forward.

The objective Is to complete FHM of important
flood-prone areas, flood detention areas and cities
along main streams of seven major rivers.

FHM is expected to play an directive role for flood
control plan, flood control works construction, land
exploitation and awaking public consciousness etc.




1.General introduction of pilot practice of

FHM in China

2.0utcome of pilot practice on FHM in Huaihe
River

3.Problems encountered in process of FHM

4.Short-term Tasks and Suggestions on FHM




In 2003, OSFCDRH sponsored a research project,
for the purpose of drafting the guideline.

In July 2005, tentative guideline for FHM was
promulgated by OSFCDRH.

35 pilot regions from seven major rivers were
selected to make FHM for acquiring experience.

China Institute of Water Resources and
Hydropower Research (IWHR) Is responsible for




Sheet 1 Pilot Regions for flood hazard mapping
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» 35 regions from
seven major rivers
12 rivers, 8 cities, 6
reservoirs and 9
flood detention
areas
Diverse types of
flood control works

Included.
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iInformation, explicit
boundary, moderate

yoay



» To clarify thoughts, estimate rationality and availability

of the tentative guideline.

Expected to complete pilot practice within 2 years, and
experience of pilot practice will be summarized.
Hereafter FHM will be extended to seven major rivers
and it aims to establish flood risk management system

In China.
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» 4 chapters
general principle, flood risk
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outcome and supplementary
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FHM is a series of special maps

to show flood risk information clearly

when a specific region Is inundated
In terms of different presumed
scenarios.

It's made by flood control
administrations based on the actual
need, categorized as digital and
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comprises
iInundation boundary, flood depth, P ER
velocity, inundation duration and
arriving time, etc of different floods
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with return period of 5, 10, 20, 50 to
100 years.

Flood control scheme, evacuation
routes and refuge shelters should be
embodied Iin




Flood hazard map is classified
Into three categories

River and lake, flood detention
area and reservoir. Each type of
flood hazard map shows the flood
risk of different flood control works

separately.
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3 types of methods and models of
flood risk analysis. 2 ok Ao
IS used to
analyze flood risk in the mountainous
rivers.

IS used to

calculate flood evolution process in the
plain when embankments and
reservoirs broken.

For these regions where historical
flood datum and disasters can be
obtained, -

othod







The breach spots of
embankment and reservoirs are
supposed according to experience.

In the condition of datum
unavailable,

In Korean
Guideline for FHM and

are suggested to
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1.General introduction of pilot practice of

FHM in China

2.0utcome of pilot practice on FHM in Huaihe
River

3.Problems encountered in process of FHM

4.Short-term Tasks and Suggestions on FHM
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Sheet 3 Brief Iniroduction of pilot flood hazard mapping in Huaihe River
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?ﬁ ‘?]K m ?)ﬁ ﬁtj &l
several severe

. L apr Val e floods occurred in
A T O year 1730, 1957,
A il Ny | &8 1974 etc
| ' : Embankments have
been reinforced In
recent years and
can withstand floods
with a return period
of 20 years.

Embankment of Yi River




» Tingzhikou, the weakest spot where
embankment broke during floods of
1957 and 1974.

» Zhujiamiao, where embankment will be ;e e .

L LinYi Hydrological i
exploded to divert floods into left bank ey Station

plain of Yi River, for safeguarding S0 ;i i
people’s life when flood peak of LingYi  FEat
Hydrological Station exceeds 13,000




Sheet 4 Sinulation Owcome of flood hazard mapping in Left Bank of Yi River
Fload " Flood
| Euib . | itude | breach | breach diversion [rundation I'-.-'Ia:-:lmum Hffectn?d
Scenario 5 width | process water level poplation Bemark
| breachspot || (retwn |l ol
. {1 () l!:milI (10%)
—_— o |} penod N R S 1
Timgzhikoun
1 | I 100 | 300 30 0.5 12072 --
Tmgzhikon
S0 200 20 024 154 51 2241
(natural breack) |1 |
. [
3 Toghton I 100 10 002 60.73
hatural breack 1
Shjiareian I I
RS P NS i Vol B Dl Mot -- l
Zhujiarian |
3 a0 200 A0 0.50 381
| (natural breach) |1 '
| Zhujiareian |l
f 20 100 10 0.0 3247
(natural breach) || I
| Zhujiariao |l | Reduce  flood
7 | (exploded) I 100 | f.50 ] 218 106 .6 peak 6000 rols
T |
JAtria BEeduce  flood
8 | (exploded) il S0 I 350 35 0.al 1554 peak 3000 1¥s




L1 GLEiS

YT A 1008 — 18 2R 2 i 428 2P K XU 1

ERM00 @il iRKL N

20000
g_]mi
% 100
= oo §
T oo |
a
o 0 =] n 0 50
CREE
A AN 10045 3B ORI R B
Toon - - S
0
]
W
::‘ L]
= oo
= 1o
«
~1oe0 | = = 3
M 4
L
we *H NEHE | RGN (el | mmsiee
EL . = wi 1 =
WA wn n L i
-yl BL= - e .
WAL o - ik ne
0 @AY A1) L] HL 16
e BRAN | @e ik [T
ELE | mim im AW, Tus
My -A e T8 N, TeE
1B e 11| MW ZeW. BA
WAL B Ines | W, TEE. BN
04y A, ) i | e, Tew, g

HHAR (PR E) RaRERE

MHENEMERSR | AHESENERAMTRG

AR MREN SRS

AT TR

LTy

ATk

Ll LR S

W RRALY BN E LN (X FRRM RS R
MRty @ (20050 % 5, SRS B IR AL Lmon
SN, B 2000 6 3000 SRR, (LI 5
1,250 5 3000 21§ R0 ST MELIRLIGL TR 7000 4 KN
MEE N RA L RN MR S AT
TREDINEEN, DA EXRAMRNN Y. BPLE
W T A A D R T LR I S S

MEEL AR

HEmLsLm

Pl
« SW — N
= o Ll
-k — RGN
- mEA ik

o Axn [ e
= iy T A, oL 0
et 8 B

w0
s (et [ 2 s 00T 02

o v oz 5800 &
PP RN
1:50,000

FHM of 100-year floods
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Storage capacity:

5.31 X108 m3
Main dam

22.0 m high, 5.2 km long
Two auxiliary dams.

| Southern auxiliary dam
Sh"'angh_eResefvo'f : 200 m long, 8.5 m high

41| 3 |||| Hridy e )

"r. .

W) RSy  \orthern auxiliary dam
.Jl JFL}IG S

1y —

hu RLV@rI it ll_ i 120 m long, 31.5 m
high.




2 scenarios of main dam and north auxiliary dam breach
separately are analyzed in FHM using two-dimensional
unsteady hydraulic evolution method.

Dam failure width and process can be calculated
according to dam breach experiential formula summarized
by Mr. Lu Jikang suggested in the tentative guideline.

Flood risk information, inundation boundary, maximum
water depth, arriving time and inundation duration etc, can

be indicated in FHM separately.




Maximum inundation depth

Maximum inundation depth

Distribution map of auxiliary dam breach Distribution map of main dam breach
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Two ways of diverting

floods into Huangdunhu
Lake

‘iﬁ.
#Shuangh

(;%ﬂﬁ 4 Huangdunhu Sluice

i

Gate (design discharge is
2000 m3/s)

Caodian and

Shuangheqgiao spots

exploded when necessary
(design width is 300 m).
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FHM of Huangdunhu Sluice FHM of Huangdunhu Sluice Gate and
Gate diversion (scenario 1) two exploded spots diversion (scenario 4)

Sheet® Flood Simulation Chatcome of Different Scenarios in Huangdunhu Lake
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1.General introduction of pilot practice of

FHM in China

2.0utcome of pilot practice on FHM in Huaihe
River

3.Problems encountered in process of FHM

4.Short-term Tasks and Suggestions on FHM




Some of flood control administrations are unfamiliar with

flood hazard mapping, question of “why, how and for whom

to make FHM” exists commonly.

For a few simplifications and artificial suppositions are set

In the process of FHM, such as certain spots in embankment

and dams supposed to break, partition of finite element
meshes etc,

, actual flood risk status maybe differs from FHM.




Flood Control Law of People’s Republic of
China came into force as of January, 1998, but

no such provisions about flood risk and hazard

maps were stipulated in the law.

It's not an obligation for local governments
to make FHM. If local flood control
administrations are lack of enthusiasm or

capital, it’s hard to impel this work.

PaEAR LN E
b it




Some datum are outdated with low accuracy. Mass time,

energy and capital are devoted into basic datum analysis and

disposal.
The computer digital platforms to show flood hazard
mapping differ with communities, and uniform technical

criterion Is in great demand.




Most work focus on two-dimensional unsteady hydraulic

calculation to analyze flood risk. On the contrary, flood

management information, such as evacuation routes, refugee

shelter etc, I1s seldom indicated in FHM.




Mostly flood hazard map only shows several specific flood

risk of supposed conditions, it's static. Dynamic flood

simulation systems based on real conditions haven't been

established.




Nearly Seven to eight typhoons land in China every year in
average. Last year, 1522 people were killed by typhoon, 67%

of death toll affected by flood and waterlogging disasters.

Typhoon can affect wide area and induce severe damage,

It's urgent to make typhoon hazard mapping. Nowadays,
corresponding research about how to make typhoon hazard

mapping lags behind demand.




1.General introduction of pilot practice of

FHM in China

2.0utcome of pilot practice on FHM in Huaihe
River
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It's expected to finish the pilot project by the end of this
year. Tentative guideline will be emended based on
experiences achieved, detailed criteria and specification will

be enacted, digital platform will be developed to show flood

risk mapping uniformly, for the purpose of improving

standardization level of flood hazard mapping.




Proposal report for flood hazard mapping is being compiled

by OSFCDRH, and it's hopeful to be approved by Ministry of

Water Resources. And it’s in the process of applying for

national investment of Eleventh Five-Year Period.




Through 12 years practice, verify roles of flood hazard

mapping in flood management.




East and Southeast Asian countries suffer from heavy

typhoons, and we hope to exchange information and

experience about typhoon and tsunami prevention.
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h |> 45 km long
B> Embankments along

both banks can
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» Fanhe sluice gate and
Maoyuan weak spot
are supposed as levee
breach spots for flood
risk analysis.

Based on two-
dimensional unsteady
hydraulic method, 2
scenarios of 50 years

sty floods at left and right

b
__— Ik

”;;’J\ banks were calculated.
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>  Xinpu district, urban
|  area of Lianyungang
City, 27.2 km?
Dapu River, flowing
through Xinpu district,
greatly influences
waterlogging in Xinpu
district.

The drainage capacity
of Dapu River totals
108 m3/s ( 48 m3/s by
gravity drainage, 60

~ Lianyungang City
) P AL i

m3/s by pumping




» The pure precipitation and residual water quantity are calculated

using hydrological method. As the topography is flat at equivalent
elevation, waterlogging depth can be obtained in terms of residual
water quantity distributed even in the district.

» 8 scenarios of 20, 50, 100, 200-years floods can be obtained in FHM

Sheet 5 Outcome of Flood Hazard Mapping in Lianvungang City

Flood Total pure Drainage Eesidual Water
Mo | (Beturn | water quantity of 3 water water Depth Eemark
Period) days (102 ) (108 ) | (108 ) {1n)

20
50

0.26
0.33
0.38
0.43

0.28
0.28
0.28
0.28

0
0.05
0.10
0.15

0
345
367
375

Only Gravity

5 20 0.26 0.12 0.14 375 ,
drainage
Cnly Gravity
f 50 0.33 0.1z 021 3.89 _
drainage
Cnly Gravity
7 100 0.38 0.1z 0.26 3.98 _
drainage
Cnly Gravity
8 200 043 0.1z 0.31 406

drainage




ES: HUFKT196

[

ERfFLR: 1128 diblE A TTH AR TR EIE s A s AEiy A0 E H: 2006-6-1 BLflLR: 1:imsas Ep e EANRIRIESF R A A H #8: 2006-6-1

pution map of 100-year flooo

.'--|I'|.-'-" dui"i".‘
k. -:Ch"" 'i";:_.‘.

—

S




It is a natural lake isolated

by Cross-lake Dam and

Chengdonghu Sluice Gate
from Huaihe River, and
has a catchment area of
2170 km?

Low-level mountains and
depressions are encircled
around the lake.

Capacity 15.9X 108 m?3
Area: 380 km?

total population of
132,600
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Sheet 6 Flood level of different probability floods in Chengdonghu Lake

» According to highest flood level
sequence from year 1954 to 2003,
using hydrological probability
analysis method, flood levels of
varied flood probability, such as 5,
10, 20, 30, 50-year flood can be
achieved. For flood level is even
In the lake, therefore inundation
area can be marked according to

water level~capacity~area curve
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In the meantime, scenarios of different flood diversion

guantity ranging from 0.5 X108 m?3 to 9 X 108m3 combined
with the lake water level ranging from 22.3 m to 24.7 m are

analyzed in FHM.

Sheet 7 Highest flood level of varied diversion quantity combined with

varied water level in the lake (1)

Probability | Water | Initial Flood diversion quantity (10% m®

(Feturn | level |capacity
Period) |in lake| 109 r) 0.5 | 1 )15 2|25 3|35 4 |45 5 (35 6 (a5 7 |75 8 |85 9

5 223 | 6670 123,825,924 1124324 .5

245324 524 6|24 5250

10 23.0 | 8.250

1248

251125325 4

20 236 | B763

30 23.9 1105481 A5 0125 425 5)125 425 4

N

50 24,21 11.407 A25.5

247




