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Basic information

20226 H1IALLK, 1IDRmEE R EINEMERITRE, RitlEME
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SHK, T ZmBlIrRmRREBZL LK,

Since June 1, 2022, there have been nine heavy rainfall processes in
the Liaohe River Basin, with the accumulative precipitation of 457mm,
which is 3.3% higher than that in the same period of normal years.
Affected by heavy rainfall, the Liaohe River suffered the first flood of
2022, and 17 rivers, including the main and tributaries of the Liaohe River,

experienced floods exceeding the warning level.
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At 19:00 on July 30, the flow at Wanghuiwobao Station of the
Raoyang River, a tributary of the Liache River, reached 1,480m?/s,
which is the highest peak flow since the establishment of the station
in 1952.
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At 6:00 am on August 1, a serious seepage occurred in a pipe
gallery crossing the embankment of the Panjin Shusilian Section
on the left bank of the Raoyang River. At 10:30 am, a 52m breach
occurred, with an average velocity of 0.2m/s at the breach, a depth
of 1.5 to 4.5m, and a water level difference of 3.3cm. The top
overflow section is about 3km long at the upstream of the breach,
and it is about 1.5km at the downstream of the breach.
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Aerial photo of breach
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3D map of underwater topography of the breach
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On the evening of August 1, the action to close the breach began.
Various rescue forces fought hard for 6 days and 5 nights, and
achieved the closure at 16:20 on August 6. The closure dam was
widened by 12m, raised and thickened by 90m, and protected
from seepage and air leakage by 70m, which were completed at
16:00 on August 7.
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In the early morning of August 7, the operation of forced drainage
of waterlogging water began. As of 20:00 on August 18, a total of
over 100 million m? of waterlogging water have been pumped and
drained, and the waterlogging work in the flooded area downstream
of the breach has been basically completed.
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(1) Quick response and precise deployment of forces

e XiHIENSRNGE, kE3R I/
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i, FESHFeRaRaE TIF.

Develop a trans-regional rescue force mobilization
plan, dispatch three staff members to the front line to
assist the Raoyang River Rescue Scene Headquarters
in Liaoning and the National Defense Work Group in
allocating trans-regional emergency resources, and

guide the rescue work.
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(1) Quick response and precise deployment of forces

RERERE. EIAE. RETHNRN, Z2RRIEENE. = HEEXKER, B, SIEKRROIERMELL, Hil, EE#E
EERILZKF, T, MERAER, 200RBCRIR, ASECIWRSESTEWE, 24DIRSEIaIRIAL.

Urgently dispatch engineering rescue forces and aviation forces for trans-regional reinforcement in accordance with the principles of nearby deployment,
professional deployment and rapid action. The Ministry’s Engineering Rescue Center mobilized 11 water conservancy, engineering, and geological
technology experts, as well as more than 200 rescue teams and 64 sets of professional equipment from 8 directions including Tangshan, Wuhan, and
Chengdu overnight for emergency rescue, all of which were in place within 24 hours.
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(1) Quick response and precise deployment
of forces

2ZRIARGIBHIR, FL=TBAnmEMI-17IREEEFHIM
THRUERE, MErRRtE CIHESEX, (XA, pk/s
NEEEER oS, BEkiERIEIEAVEEIkG.
From plan application, route approval to arrival in the mission
area, two Mi-171 large helicopters stationed at Hailar and
Zhalantun terminals in Inner Mongolia only took 8 hours,
becoming a typical example of emergency management
departments using aviation and high-speed rail to quickly
project power.
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(11) Strict organization and efficient rescue

At NS SRR EARETEREROEROFTEEIES, NSEEREARSE TEEFOESRROSE, ERARGIE
(SEBETIRROFIELE) . S o _ _
Clarify that the Natural Disaster Engineering Rescue Center of the Ministry of Emergency Management was responsible for the main
task of breach closure. The Natural Disaster Engineering Rescue Center of the Ministry of Emergency Management focused on the closure of the
breach and worked out the Closure Plan for Raoyang River Breach overnight.

Resolution map for the breach closure site of Raoyang River in Panjin, Liaoning
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(11) Strict organization and efficient rescue

N

r RMFIzH TIEES. BE2ElE, RBEIRXE. WEiHd, RESE.
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Scientifically apply the mechanized vertical closure method of “combining
dredging and blocking, repairing roads, stabilizing embankment ends,
advancing in both directions, quickly closing, preventing seepage and air
leakage" to carry out emergency rescue work in an orderly manner.
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(2) FEZER, SURFNIR

(11) Strict organization and efficient rescue

HizMER RN S EEEREAKE TIERIE RS AT
BEL. RiNEBENDSESFIEEERO L. TiF, B
EBARRREST T24/ N IHEN, BBEIABIMAE, ®
ERETERIERE. SEFRERMROE=XIF5

The Rescue Coordination Bureau, together with the Natural
Disaster Engineering Rescue Center of the Ministry of
Emergency Management, allocated the rescue forces of
Tangshan and Wuhan bases respectively upstream and
downstream of the breach, and organized rescue personnel into
two groups to implement 24-hour shift work, so that the
machines keep working 24 hours a day to quickly carried out
the three major tasks of road repair, meeting platform
construction and breach closure.
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(2) FEZER, SURFNIR

(11) Strict organization and efficient rescue
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ESNEARMGHE. FhillE, <EZ |
TREMEEROHEIERIMISHEONEL S, 22RET
HKATSERIR, H3inAas4dH.

The mission crew conducted on-site survey and
aerial survey, and jointly developed and submitted
a plan for the dropping of caissons with the
Ministry's Engineering Rescue Center. Two
helicopters flew five times and dropped five

groups of caissons.
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(Z) CUFRSEE, RANIRYE

(111) Innovating tactics to improve rescue efficiency

SRR RIEIUERER AT IR, ABERLEA LR, IR RABHEZESEAR. RBINESK, FREHEN BT, HER
TEpRl00 ~ 00KIERSEFS, HESFEK, _ _ _ _
The Panjin Shusilian Section of the Raoyang River is located in a geological subsidence area, and large equipment cannot reach the embankment, so
agricultural dump trucks were temporarily rented to transport stones for closure. The top of the embankment is 4m wide, which cannot meet the requirements
_ of two-way traffic. A meeting platform needs to be built at an interval of 100-200m at the top of the embankment to meet the meeting requirements.
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(111) Innovating tactics to improve rescue efficiency

ERAZEMES. REGECIHETEEDD
ROFE, sIAREEFHESHITENRE
ROALFUESLAL, BIRE 7 IKiTtimE.
FIPTEL, ROFTENS T RTFHM,
AKIES T HIR TR,

The innovative tactic of air-ground
cooperation and dropping caissons was used to
assist in the breach closure, and large helicopters
were used to drop 5 sets of caissons onto the
wrapping head at the upstream side of the
breach, effectively slowing down the water
flow rate and protecting the wrapping head, S
which created good conditions for the breach C
closure and greatly improved the efficiency of
rescue operations.
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(M) zfEiniE, BHEHE(ES

(1V) Strengthening coordination to effectively link all tasks

FekREIRRIENE. (RIESTRSHE. 1RBARETHA
. EWRSEEESAFRR, ARERE. RESE
, (REEHERHRIEEROZBMM; HEARSTIEAEMD
BIRES R, SMROFESHESTIEESERT. TiEtik
, EHRARE R ENEIE—(OERISTRE.,

In view of unfavorable factors such as difficulty in

guaranteeing the passage of berm roads, ensuring multiple

element integration, judging the risk of dikes, and
commanding due to many vehicles, implement studies on the
road dredging and passage guarantee scheme to ensure the
stones for closure can reach the breached part in time;
develop drainage work scheme and force reinforcement scheme
to realize that the breach closure and drainage work will be
carried out continuously and seamlessly, to implement the

principle of putting the safety of people's lives first.
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Handling process
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(1) Operation preparation before the breach closure

1ZERIRIN it
Excavating dams for flood diversion

HKERSHIRES TSR
Schematlc diagram of embankment breaking position for
flood diversion

BIEHIBERR
Emergency maintenance of access roads

IR RERE, BROTHFETSRER
R OZESPRAAEHIZ92 2 B L BB IR IRIEIZR.

To speed up the flood diversion, the L-shaped road
embankment about 2km from the intersection of the Shugizhi
at the lower reaches of the breach and the river bank to the

vicinity of the Raoyang River was excavated.

[EJBR100 ~ 200KIERESLEF A, iﬁ%)\?ﬁ?ﬁ, FHEC

BTRTER, BIRARKIZE/ENITFE
Ak,

A passing platform was built at intervals of 100~200m,

HiTIeRaE

equipped with special personnel to command and full-time
safety officers to ensure that personnel and equipment could

enter the site smoothly for emergency operations.

RENEERL
Stabilizing and widening of embankment ends

ERGIKEERRA, NEaEEERLATE,
TR =PI IEE R, SRR ARE .

Large stones, steel bar gabions or lead wire gabions

were dumped and filled into the upstream face of the
embankment ends to resist the erosion to the front of the
embankment by water flow and enhance the stability of the

embankment ends.



PREARZNENSEERLS

Ministry of Emergency Management of the People's Republic of China

(Z) ekiiddty
(1) Berm advancing

Schematic diagram of closure section
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(1:15) HHESER, SEEHESHKELKER. BK
RIS RES, BcEHEDERRATENAAE.
Underwater dumping fill method adopted: the advancing
was carried out from both ends of the breach to the middle
direction according to the original embankment line,
forming an advancing berm with top width gradually
narrowed from 12m to 7m, natural slope ratio (1: 1.5) at the
two sides, and height controlled to be about 1m higher than
the water surface. When the flow velocity was too fast, a
small amount of large stones or reinforced gabions were
dumped and filled.
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(Z) RESH

ROPEEEOEHRAHE DIFMRE, KOLTREERTEAR, FONGERISKAAN, BERIUEAIRA. WHAESGRLAESEMIA, Mir—EdEmHish, EEMinELIFEE.
With the advance of berm advancing, the breach was gradually narrowed, and the flow velocity at the closure gradually increased. When the entrance shrank to about 8m, the closure materials such as

large stones, reinforced gabions or lead wire gabions were densely dumped and filled to rapidly advance from both ends simultaneously until both the berm ends were successfully closed.
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(M) BEME
(1V) Thickening and reinforcing

G, RAFGREGHIIRE SRR

After the closure, gravel mixtures were adopted to widen the berm to its design section.
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(R) PhisAS _
(V) Anti-seepage and sealing

| Y|

KANIEE, RIERMHIZA0EKERIERFIAEKER LMInsHESE, FLAFFESSNFEORS.
By damping fill method, 40cm thick filter-resistant materials and 40cm thick clay were dumped to the inner side of the berm as anti-seepage blanket, which was pressed firmly to realize
the closure and sealing.
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(1) Strengthening emergency preparations is the foundation of rapid emergency rescue

BITREITAHS R
Revise and improve the action scheme
FRAVKAIKEFEERTIBIE, RAJE
& 7 EAREA e ILTamE, A
T NEmRY, ERUES TEB. FE T
BENSIE
In view of the dangerous flood condition that the
river water level exceeds the warning line for a
long time, the action plan for flood fighting
and emergency rescue in seven major river
basins was revised and improved in time, clearly
indicating the force composition, focusing on
the preparation in emergency forces such as fire
protection, military and engineering.

0},

ERHGRESH

Master the distribution information of drainage
equipment

HE FERERIK CRERRGIRE00REER
miER, VLHEIRMAZ, wrREakERER
RZ, SRR

The distribution of more than 500 sets of large-flow
drainage equipment in key areas in China has been
clarified, realizing plan ahead in practice to ensure
rapid response and efficient response in case of any
danger.
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(2) ECBISIER R I MERAIFRIE

(11) Strengthening on-site command is the guarantee of effective emergency rescue
B | FERIBI

National Flood Control and Drought Relief Headquarters Municipal Government
E—ENRE RS TAEITHMR TIE RS — ISR, $UE
IMEARAAEREE N ERIE XBEEIA LIEENEEIR TIEARR
SRR EIEE

A working group led by the chief engineer was dispatched to the
front line to guide the rescue at the first time. Relevant comrades
familiar with the rescue force work of the Rescue Coordination
Bureau joined the working group to coordinate the dispatch of
engineering and aviation rescue force for reinforcements.

BRhEHENERERNSEXIE TR

The main leaders of Panjin Municipal Party Committee and
Municipal Government commanded on the site all the days.

BHRBT MiEHE

Provincial Government Rescue forces
UTaEEMTETHIZESHIETE, —Zxais B30, P\, PEREFERNERS—SEE, f#R
%, HMBRRIIRES OB HURAESS FRRS Femk
The main responsible comrades of Liaoning went to the site Relevant responsible comrades from departments such as fire
to guide the rescue work, personally commanded and protection, military and China Anneng commanded at the
deployed the rescue tasks. front line to ensure that the rescue tasks would be completed

on time.
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(I111) Strengthening on-site organization is the safeguard for efficient emergency rescue

ICISHIRITIAR. MinEREECINHIRIXEAT

Emergency rescue operation organizing and on-site control are the key links of emergency rescue

ROFHEEESHPERELERS HIEROYEREE. ROSAELIMIBHAEEFREHRRIBHRS

China A is full ible for the task of Panjin Municipal Party Committee and Municipal Government are
RIS T TR U B e e responsible for guaranteeing the materials for closing the breach and

breach closure ensuring the passage of access roads 3km away from the breach

EraOHEtEmiRERRRT—RR/RSRAERS

A responsible comrade from Panjin is responsible for

TFiFROsEYEHRER R R —a R REEGRSR
A responsible comrade from Panjin is responsible for

guaranteeing the closure materials for upstream breach guaranteeing the closure materials for downstream breach

MR EEERREHARBREZAGSE

The Traffic Police Detachment of Public Security Bureau of

AELgHE. MHERBEERIZTHEBRS

Liaohe OQilfield is responsible for large-scale equipment and
Panjin is responsible for the on-site traffic control

material transportation dump trucks
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(1V) Standardizing the deployment of different forces is the key to orderly emergency rescue.

HYEAREMER. FEXRERE
RERIRDE

Based on different stages and
different disasters and dangers,
accurately dispatch different

forces

Q.

ROFEMER, SBRENFEREEETIEIR
TERENE. MENEHTEXIGEES
At breach closure stage, urgently dispatch

engineering rescue force and aviation power
from China Anneng to carry out cross-regional

reinforcement tasks

S

HIGEHINER, NPEREETREIRIAXREHEKIZ
& MNERZE2EFNIHIETORIRIIGEXTREHE
KGEESUE, LU T ROMESHES TIFEERET
. TobEfiiE

At drainage stage of flooding water, urgently dispatch 21
sets of large-flow drainage equipment from China
Anneng and 31 sets of large-flow drainage equipment
from the National Safety Production Emergency Rescue
Center for emergency assistance, realizing the continuous
conduction and seamless connection between breach

closure and drainage work

@

FEHEERE, NERER. TRESENEE
ElEiER. BREEETE, 27 HERIRE
2iRIEER

In terms of force deployment, the whole process
management of force dispatching has been
realized in terms of report for instructions,
issuing a task notice to request for withdrawal,

organization withdrawal and the like
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