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Key Messages

Key messages for this weekly report are presented below.

Rainfall monitoring and forecast

In the period of 03 — 09 September 2024, light to very heavy rainfall has been observed
over the LMB. Especially, heavy to very heavy rain occurred in some areas in Chiang
Saen, Chiang Saen, Vang Vieng, Moung Namtha, Phongsaly, Xiengkhouang, Paksane,
Thakhek, Ban Tha Kok Daeng.

From 10 — 16 September 2024, moderate to heavy rainfall is expected to occur in the
LMB. Moreover, isolated heavy rainfall is expected to occur in the upper and eastern
parts of the LMB during 11-13 September 2024.

Water level monitoring and forecast

At 22 key monitoring stations along the Mekong mainstream from 03 — 09 September
2024, the water levels at other stations are in normal conditions, which do not reach
alarm and flood levels. The total accumulated volume of the reverse flow to Tonle Sap
Lake remains 18.17 Km3.

In the period of 10 — 14 September 2024, water levels at upstream stations along
Mekong mainstream from are likely expected to rise from Chiang Saen to Kampong
Cham. From Phnom Penh Port station downward, the water levels are expected to be
stable. The water levels at all stations are expected to be in normal conditions, which
do not reach alarm and flood levels.

Drought condition and forecast

From 03 - 09 September 2024, the LMB was experiencing moderate and severe
droughts in the central part covering mainly Lao PDR and Cambodia. Severe drought
was taking place in Khammouan and Savanakhet (Lao PDR); Siem Reap, Kampong
Chhnang, Kampong Chhnang, and Preah Vihear (Cambodia). The observed drought
was caused primarily by meteorological indicator.

From 10 - 16 September: the Lower Mekong Basin is likely at normal conditions. No
drought is forecasted for the whole region.



1 Introduction

This Weekly Wet Season Situation Report presents a preliminary analysis of the weekly
hydrological situation in the Lower Mekong River Basin (LMB) for 03 — 09 September 2024. The
trend and outlook for water levels are also presented.

This analysis is based on the daily hydro-meteorological data provided by the Mekong River
Commission (MRC) Member Countries — Cambodia, Lao PDR, Thailand, and Viet Nam —and on
satellite data. The water level indicated in this report refers to an above zero gauge of each
station.

The report covers the following topics that are updated weekly:

- General weather patterns, including rainfall patterns over the LMB.
- Water levels in the LMB, including in the Tonle Sap Lake.

- Flash flood and drought situation in the LMB.

- Weather, water level and flash flood forecast, and

- Possible implications.

Mekong River water levels are updated daily and can be accessed from:
http://ffw.mrcmekong.org/bulletin.php.

Drought monitoring and forecasting information is available at:
http://droughtforecast.mrcmekong.org

Flash flood information is accessible at: http://ffw.mrcmekong.org/ffg.php
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2 General Weather Patterns

During 03 - 09 September 2024, light to very heavy rainfall has been observed over the LMB.
Especially, heavy to very heavy rain occurred in some areas in Chiang Saen, Chiang Saen, Vang
Vieng, Moung Namtha, Phongsaly, Xiengkhouang, Paksane, Thakhek, Ban Tha Kok Daeng.

Figure 1 presents the mean sea level pressure over the region. A tropical storm, namely YAGI
entered the Northeast Sea. On 09 September, the tropical storm Yagi weakened into a low -
pressure and gradually dissipated in the upper part of Laos. It is forecasted that some areas in
the Northern part of Laos are likely to have heavy rain from 11 to 12 Sep due to the impact of
this low — pressure.
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Figure 1: Weather conditions over the LMB

According to the ASEAN Specialised Meteorological Centre (ASMC, http://asmc.asean.org
/home/), the subseasonal weather outlook (02 — 15 September 2024) indicates that wetter
conditions is expected to from lower to central part of the LMB, while warmer conditions are

predicted at the upper part. Figure 2 shows the outlook of weather condition from 02 — 15
September 2024 in Southeast Asia based on results from the NCEP model (National Centres
for Environmental Prediction).
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Figure 2: Outlook of wet and dry conditions over the Asian countries by ASMC.

Based on the tropical storm risk (TS) (https://www.tropicalstormrisk.com/), there is one active

NW pacific system as of 09 September 2024 as displayed in Figure 3. However, this tropical

storm may not affect the LMB.
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Figure 3: One tropical storm risk observed on 09 September 2024

3. Rainfall and Water Level Monitoring

3.1. Rainfall monitoring

The weekly accumulated rainfall is based on the observed data provided by the MRC Member
Countries — Cambodia, Lao PDR, Thailand, and Viet Nam — from 03 - 09 September 2024
(Figure 4). Light to very heavy rainfall has been observed over the LMB. Especially in the period
on 09 September, due to the active of low - pressure, heavy to very heavy rain occurred in the
Northern part of Laos and Thai land, including Chiang Rai, Chiang Saen, Xiengkhouang,
Thakhek, Ban Tha Kok Daeng, Nakhon Phanom, Ban Phone Si, Saravanne, Sekong, Pleiku.
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Figure 4: Weekly rainfall distribution over the LMB during 03 — 09 September 2024
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3.2. Water level monitoring

The hydrological regimes of the Mekong mainstream are illustrated by recorded water levels
and flows at key mainstream stations: at Chiang Saen to capture mainstream flows entering
from the Upper Mekong Basin (UMB); at Vientiane to present flows generated by climate
conditions in the upper part of the LMB; at Pakse to investigate flows influenced by inflows
from the larger Mekong tributaries; at Kratie in Cambodia to capture overall flows of the
Mekong Basin; and at Viet Nam’s Tan Chau and Chau Doc to monitor flows to the Delta.

The key stations along the LMB and their respective model application for River Flood
Forecasting during the wet season from June to October and River Monitoring during the dry
season from November to May are presented in Figure 5. The hydrograph for each key station
is available from the MRC'’s River Flood Forecasting: http://ffw.mrcmekong.org/overview.php.

During 03 — 09 September 2024, the observed water level (WL) at Jinghong hydrological
station!, was almost constant and ranges between 536.61 m and 535.94 m, which are
corresponding to the outflow between 1,840.00 m3/s to 1,320.00 m3/s (recorded on 7:00 am),
respectively (Figure 6). The water level in Chiang Saen station also indicated a fluctuation
ranging from 5.13 m to 4.36 m. At the same period, the water level in Luang Prabang station
also increased with an approximate value of 0.72 m from 13.94 m to 14.66 m as compared to
the previous week.

During the same period, the water levels observed at stations from Chiang Khan to Paksane
have been decreasing. At Chiang Khan, Vientiane, Nongkhai, and Paksane, water levels have
decreased from12.13 mto 11.28 m, 9.70 m to 8.05 m, 10.67 m to 8.83 m, and 11.66 m to 9.85
m, respectively. Moreover, from Nakhon Phanom downward, water levels have been
increasing. At Nakhon Phanom, Thakhek, Mukdahan, Savannakhet, Khong Chiam, Pakse, and
Stung Treng, the water levels have decreased from, 10.58 m to 8.96 m, 11.73 m to 10.03 m,
10.10 mto0 8.58 m, 8.55mt0 6.99 m, 10.99 mt09.84 m, 8.88 mto 7.96 m, and 7.97 mto 7.77
m, respectively. Moreover, in the floodplain areas, at Kampong Cham, Phnom Penh Port,
Phnom Penh Bassac, Neak Luong, Koh Khel, and Prek Kdam, water levels have also increased
from1ll1mto11.5m, 6.84 mto 7.25m,5.63 mto 6.0m, 6.19 mto 6.56 m, 4.76 mto 5.12 m,
and 5.87 m to 6.24 m, respectively.

From to the previous week, the water levels from 03 to 09 September 2024 at Viet Nam’s Tan
Chau and Chau Doc, water levels have decrease from 2.18 m to 2.06 m and from 2.16 m to
1.84 m, respectively.

1 Near-real time data of hydro-meteorological monitoring at the Jinghong hydrological station is available at
https://portal.mrcmekong.org/monitoring/river-monitoring-telemetry.
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The water levels in key monitoring stations on 09 September, water levels at all stations have
returned to normal conditions, which do not neither reach alarm nor flood levels. However,
at other stations, the water levels are in normal conditions, which do not reach alarm and
flood levels. Moreover, all stations with available PMFM (Article 6C) thresholds are in normal
conditions. The graphics of water level monitoring in all key stations are presented in Annex
A and the weekly water levels and rainfall at each key station are summarised in Annex B.

Water Level at 7am of Mekong at Jinghong

539
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Figure 6. Water level at the Jinghong hydrological station up to 09 September 2024.

At the end of the wet season, when water levels along the Mekong River subside, the outflow
of the Tonle Sap Lake (TSL) returns to the Mekong River and then to the Delta. This
phenomenon normally takes place between September and October. Based on flow
observation at Prek Kdam monitoring station, the inflow/reverse of the Tonle Sap Lake took

place since 29 June 2024.

The outflow flow is calculated based on a formula of rating-curves using by difference of water
levels at Kompong Luong and Phnom Penh Port stations for slop and Prek Kdam as cross-

section of the Lake. The formula of flow is as follows:

_ 1.2
Flow = WLprek Kdam X \/|WLPhnom Penh Port — WLKampong Luong

Where, WL is water level in m (msl).

The seasonal changes of the inflow/reverse flow and the outflow of the TSL at Prek Kdam in
comparison with the flows of 2020, 2021 and 2022, 2023 and their LTA level (1997-2023) are
illustrated in Figure 7. The reversed flow to the lake has returned since 30 August 2024 with
accumulated volume of 18.17 Km3. This may be resulted from high water contribution from

upstream part of the LMB due to high rainfall in the past weeks.
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The seasonal changes in monthly flow volumes up to 09 September 2024 for the TSL compared
with that in 2020, 2021, 2022, 2023 and their LTAs, and the fluctuation levels (1997-2023) are
presented in Table 8. The mean monthly water volume of the Tonle Sap Lake in August 2024
is lower than its LTA (about 67.32 %), 2019, 2021, 2022 and 2023 but higher than only that in
2020 during the same period (Figure 8 and Table 1). However, updated until 09 September

2024, the volume of the lake is approximately 54.34% of its LTA in September.

Inflow and Outflow of the Tonle Sap Lake
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Figure 7: Seasonal change of inflows and outflows of Tonle Sap Lake.
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Table 1. The monthly change in the flow volume of Tonle Sap Lake.

LTA Max Min Volume | Volume | Volume | Volume | Volume | Volume \Z/SIZTE;)I]H
Month [ (97-22) | Volume | Volume 2019 2020 2021 2022 2023 2024 Comparec’i
[MCM] [MCM] [MCM] [MCM] [MCM] [MCM] [MCM] [MCM] [MCM] with its LTA
Jan 11487.13 |20039.88 | 4796.69 4796.69 74.96
Feb 6697.79 |112266.87 | 3757.30 77.80
Mar 4822.51 | 8340.62 | 3030.40 81.62
Apr 4033.80 [ 9203.09 | 2552.38 88.75
May 4376.15 | 9938.04 | 2441.69 5668.52 82.48
Jun 7357.50 |18344.65 | 2775.77 7886.07 50.26
Jul 16001.18 |40825.01 | 3230.96 3230.96 72.94
Aug 31847.52 [54529.13 |10021.39 67.32
Sep 45088.00 (72427.44 |114251.59 14251.59 54.34
Oct 44317.53 (72124.19 |22296.87 48230.13
Nov 31391.74 |149030.83 (14302.12 31989.11
Dec 19550.90 |31734.10 | 7886.07 19545.75
Critical situation: lower than long-term minimum values (LTMIN)
Normal condition: within the range of long-term min (LTMIN) and max (LTMAX) values
Low volume situation: lower than long-term average (LTA)
Unit: Million Cubic Meter (1 MCM=0.001 Kma)

Remarks: the monthly volume of Tonle Sap Lake in 2024 is updated untill 09 Sept 2024.

4. Flash Flood in the Lower Mekong Basin

During the weekly monitoring period from 03 - 09 September 2024, the LMB received light to
very heavy rain in some areas in the upper parts of the LMB.
According to the Southeast Asian Flash Flood Guidance System (SEAFFGS) and analysis, flash
flood guidance was detected high level in the next 1, 3, and 6 hours in some areas of Lao PDR
during this period, the reporting period as shown in Figure 14 and Table 2.

Table 2. Detected moderate to high-risk flash flood in Cambodia PDR on 09 September

FLASH FLOOD GUIDANCE IN THE LOWER MEKONG BASIN

In the next 1hrs In the next 3hrs In the next 6hrs
Provinces Districts Level Provinces Districts Level Provinces Districts Level
Khammuane Xaybouath Moderate Khammuane Xaybouath Moderate Khammuane Xaybouath Moderate
Luangnamtha Long Moderate Luangnamtha Sing - Luangnamtha Sing -
Luangnamtha Sing - Xiengkhuang Morkmay Moderate Xiengkhuang Morkmay Moderate
Luangnamtha  Viengphou Moderate Xiengkhuang Pek Moderate Xiengkhuang Pek Moderate
Phongsaly Bountay Moderate
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FLASH FLOOD GUIDANCE IN THE LOWER MEKONG BASIN

In the next 1hrs In the next 3hrs In the next 6hrs
Provinces Districts Level Provinces Districts Level Provinces Districts Level
Vientiane Kasy Moderate

Xiengkhuang Morkmay Moderate

Xiengkhuang Pek Moderate

Xiengkhuang Souy Moderate

Product: FFG | Timescale: 01-hr | Region: "REGIONAL" Product: FFG | Timescale: 03-hr | Region: "REGIONAL" Product: FFG | Timescale: 06-hr | Region: "REGIONAL"
Product Date: 2024-09-09 02:00 UTC | Valid Date: 2024-09-09 03:00 UTC Product Date: 2024-09-09 02:00 UTC | Valid Date: 2024-09-09 05:00 UTC Product Date: 2024-09-09 02:00 UTC | Valid Date: 2024-09-09 08:00 UTC
T

Figure 9. Flash Flood risk for the next 12-hr and 24-hr on 09 September

5. Drought Monitoring in the Lower Mekong Basin

5.2. Weekly drought monitoring from 03 - 09 September 2024

Drought monitoring data for 2024 are available from Monday to Sunday every week; thus, the
reporting period is normally delayed by one day compared to Flood and Flash Flood reports.
We adopt the Index of Soil Water Fraction (ISWF) data obtained from FFGS to represent soil
moisture of agricultural indicator for both dry and wet seasons.

e Weekly Standardised Precipitation Index (SPI1)

As indicated in Figure 10 below, during 03 - 09 September, the LMB was facing some moderate
and severe meteorological droughts in southern Lao PDR and eastern Cambodia. Severe
drought was taking place over Khammouan and Savanakhet (Lao PDR); Siem Reap, Kampong
Chhnang, Kampong Chhnang, and Preah Vihear (Cambodia).
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Figure 10: Weekly standardized precipitation index from 03 — 09 September.

e Weekly Index of Soil Water Fraction (ISWF)

There were some moderate and severe agricultural droughts taking place during the
monitoring week from 03 — 09 September 2024 and mainly in southern Lao PDR and eastern
Cambodia, see Figure 10.
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Figure 11: Weekly Index of Soil Water Fraction from 03 — 09 September.
¢ Weekly Combined Drought Index (CDI)

The combined drought indicator, Figure 11, shows that the LMB was experiencing moderate
and severe droughts over the southern part. Severe drought was taking place in Kampong
Thom, Kratie, and Stung Treng of Cambodia; Champasack, Khammouan, and Savanakhet of
Lao PDR. The observed drought was caused primarily by meteorological indicator.

The impacted areas are listed below:

Number |Country |Provinee |Mderm Severe | Extreme Number |Country |Province Mderate | Severe | Extreme Number |Country |Province Mderate | Severe |Extreme
1 IC: I tamabang | 1 Lao PDR |Oudomxai 47 [Thailand |Udon Thani 5
2 |C Meanchey 5 LaoPDR_|Loi b 18 Thailand |Sakon Nakhon
3 |Cambodigkampong Cham | % |L2oPDR [Xayaburi 49 [Thailand [Bueng Kan
4 \CambodiglPursat 7 Lao PDR |Xiengkhouang 50  [Thailand |Nakhon Phanom
5 |CambodiglKampong Chhnang % Lao PDR |Vientiane 5L Thailand |Kalasin
13 |CambodiaOtdar Meanchey el Lao PDR |Vientiane Capital 52 Thailand
7 |Cambodig|Preah Vihear 30 Lao PDR |Xaisomboun 53 [Thailand |ReiEt
& |Cambodiglk: Tham 3} Lao PDR |Borikhamxai 54 [Thailand |Yasothon
9 (Cambodig|Kratie 32 |LaoPDR |Khammouan 55 [Thailand |AmnatCharoen
10 |G i i 3 L20 PDR|Savanakhet 56 [Thailand |Ubon Ratchathani
11 |C: anakiri M Lao PDR |Salavan 57 Thailand |Si Sa Ket
12  |CambodigThong Khmum ES) L20 PDR |¥ekong 5§  [Thailand [Surin
13 |CambodigPrey Veng ¥ Lao PDR |Attapu bl Thailand |Buri Ram
14 |CambodiaKampot 7 Lao PDR_|[Champasack o0 Thailand |Nakhon Ratchasim,
15 |CambodigTakeo 38 |Thailand |Chiang Mai 61 |VietMam |KonTum
16 |CambodigSvai Rieng 28 [Thailand |ChiangRai 62 |VietNam |Gia Lai
17 |G i gTreng s 40 [Thailand |Payao 63 [VietMam [DakNong
18  |Cambodigkampaong Speu 41 [Thailand |Loei 64 |VietMam |Daklak
19 |Cambodigkandal n Thailand _|Nong Bua Lam Phu &5 Viet Nam |Dong Thap
20 [CambodiglSiem Reap 43 Thailand |Khon Kaen &6 Viet Nam |Tien Giang
21 |30 PDR |Bokeo 44 [Thailand |Nong Khai 67 [vietNam |An Giang
22 |lao PDR |luangnamtha 45 [Thailand |Chaiyaphum Other provinces of the Mekong Delta of Viet Nam have no data
23 Lao PDR  |Phongsali 46 Thailand |Maha Sarakham Moderate Severe

| EE | e
Note: S: short-term drought, less than 1 months; L: long-term drought, more than 1 month
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Figure 12: Weekly Combined Drought Index from 03 - 09 September.

More information on Drought Forecasting and Early Warning (DFEW) as well as the
explanation is available here: http://droughtforecast.mrcmekong.org/templates/view/our-

product. DFEW provides not only weekly monitoring and forecasting information but also a
three-month forecast of drought indicators with seasonal outlook which are updated every
month based on international weather forecast models. Details on drought forecast are
described in section 6.4 of this report.

6 Weather and Water Level Forecast and Flash Flood information

6.1 Rainfall forecast

From 10 — 14 September 2024, the accumulated rainfall over the entire Lower Mekong Basin
is distributed with light to heavy rain based on CHIRPS-GFS (Figure 12). The accumulated
rainfall over the entire Lower Mekong Basin is distributed with moderate to heavy rain and
thunderstorms. Moreover, isolated heavy rainfall is expected to occur in the upper and
eastern parts of the LMB during 11-13 September 2024.
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6.2 Water level forecast

The five-day forecast is carried out from 10 to 14 September 2024 for 22 forecasting station
along the Mekong mainstream. Overall, water levels at central to upstream stations from
Chiang Saen to Kampong Cham are expected to increase, while from Kampong Cham
downward are expected to either be stable or decreasing.

At Chiang Saen, Luang Prabang, and Chiang Khan stations, water levels are expected to rise
with approximated value of 0.50 m, 0.98 m, and 0.94 m, respectively. Moreover, at Vientiane,
Nongkhai, Paksane, Nakhon Phanom, Thakhek, Mukdahan, Savannakhet, Khong Chiam, Pakse,
Stung Treng, Kratie, and Kompong Cham, the water levels are also expected to rise with
approximated value of 1.10, 1.12 m, 0.81 m, 0.61 m, 0.72 m, 0.58 m, 0.55 m, 0.65 m, 0.50,
0.29m, 0.11 m, and 0.26 m, respectively.

Moving downstream at Phnom Penh Port, Phnom Penh Bassac, Neak Luong, Koh Khel and
Prek Kdam, water levels are also expected to be stable as compared from previous week.

For the Tan Chau station on the Mekong River and Chau Doc station on the Bassac River, water
levels are also expected to be stable as well.

The weekly River Monitoring Bulletin and forecasting issued on 09 September 2024 can be
found in Table 2. Results of the weekly river monitoring and forecasting bulletin are also
available at http://ffw.mrcmekong.org/bulletin.php
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Table 3. River Monitoring and Forecasting Bulletin

MEKONG RIVER MONITORING AND FORECASTING BULLETIN

Monitoring on 09 September 2024

Highlights: Water levels at all stations along mainstream are in normal conditions, which do not neither reached alarm nor flood
levels. The total accumulated volume of reverse flow to Tonle Sap Lake is 18.17 Km?®.

THE FORECASTING HYDROLOGICAL STATION MAP
OF THE LOWER MEKONG BASIN (LMB)

5 & ¥\ ) at 22 main stations along the

The river flood forecast bull;r;ls pro’duce’d

CURRENT WATER LEVEL STATUS

Flow Threshold

which is between 1st June to 31 October.

and a five-day forecast on a daily basis.

5-day Accumulated Rainfall Forecast'
No Rain
1.0-50
50 - 100

I 100 - 150

1 150 - 200

I >200

Current Water Level Status

'Normal: Normal water level.
@Alarm: Water level ranges between alarm and flood levels.
'Flood: Water level exceed flood level.

0 100 200 400Kilometers.

Remarks: The river flood forecast builetin is produced at 22 main stations along the mainstream
and is issued daily during the flood season, which runs from 15 june to 31 October. This bulletin
provides information on the current water level status and a five-day forecast on a daily basis.

WATER LEVEL STATUS DEFINITIONS

Normal Normal water level.

Alarm when the water level ranges between alarm and
Alarm

flood levels.
Flood Flood is when the flood level exceeds. A flood level is

determined by member countries.

MRC Secretariat, Vientiane, Lao PDR | E: mrcs@mrcmekong.org | T: +856 21 263 263
MRC Regional Flood and Drought Management Centre, Phnom Penh, Cambodia |

E: floodforecast@mrcmekong.org | T: +855 23 425 353

and is issued daily during the flood season, |

This bulletin provides current water status |

Monitoring Station Water Level (PMEM*6C)
-Jinghong
Chiang Saen Normal Normal
“ Luang Prabang** Normal
Chiang Khan Normal
nV\entlane Normal Normal
Nongkhai Normal
n Paksane Normal &
Nakhon Phanom Normal
nThakhek Normal &
Mukdahan Normal
nSawnnakhet Normal
Khong Chiam Normal Normal
n Pakse Normal Normal
uStungTreng Normal Normal
“ Kratie Normal Normal
u Kompong Cham Normal
“ Phnom Penh {Bassac) Normal -
u Phnom Penh Port Normal
u Koh Khel Normal =
u Neak Luong Normal
u Prek Kdam Normal =
Tan Chau Normal
Chau Doc Normal

* Procedures for Maintenance of Flows on the Mainstream
** Luang Prabang station is influenced by hydropowers at its upstream and downstream

REVERSE FLOW VOLUME PREK KDAM (PMFM*6B)

Monitoring thresholds for Article 6B for accumulated reverse flows at Prek Kdam

3

Average (1996-2005)

@
38

2022

—2023

&

2024

09 September 2024: 18.17 km®

Accumulated reverse flow volume to the Tonle Sap Lake (k)

o - e

May Jun Jul Aug Sep oct Nov

Accumulated reverse flow volume at Prek Kdam

Flow volumes on 09 September 2024: 18.17 Km?®
Minimum reverse flow volume {1996-2005): 23.848 Km?®
Average reverse flow volume {1996-2005): 42.84 Km?
Maximum reverse flow volume {1996-2005): 54.046 Km?

*Procedures for Maintenance of Flows on the Mainstream
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MEKONG RIVER MONITORING AND FORECASTING BULLETIN

2 g
< ’2«»\‘\\1 e
NApL e OF

Forecasting from 10 to 14 September 2024

Highlights: /n the next five days, water levels at all upstream stations are expected to stay in normal conditions. The forecast is not

expected to have any stations reaching alarm and flood levels.

Max. Min. Min.

ths;:"ed gZ:Jr:e Observed Water Alarm Flood |Forecasted  Water distance distance

; Level againt zero Forecasted Water Level (m) Level Level | Water levels  toalarm to flood
Forecasting Station [ R@infall  above gauge (m) (m) (m) | Levels  change level level
{mm)  M.S.L(m) Change in  within within within

5 days (m} next5 next 5 next 5

08-Sep 08-Sep 09Sep | 10-Sep 11-Sep 12-Sep 13-Sep 14-Sep days (m)\days|(m). ‘daysi(m)

Jinghong 20 < 53591 » 535.94 E = & & = = & < - s
Chiang Saen 26.1 357.110 434 -+ 436 |> 440 » 432 1446 1457 1T 486 | 1150 1280t 050 0.50 6.64 7.94
Luang Prabang 1108 267.185 1338 1M 1466 (™ 1490 1 1525 41539 1 1551 1 1564 1750 1800|* 038 0.98 1.86 2.36
Chiang Khan 00 194.118 1091 1 11.28 [T 1150 1 11.68 11181 4 12.02 4 12.22 [ 1450 16.00|t 094 094 228 3.78
Vientiane 0.0 158.040 803 ¥ 805 (T™823 1857 188 1901 19815 (1150 1250|1r 110 1.10 235 3,35
Nongkhai 0.0 153.648 830 ¥ 883 (3905 13940 4968 1983 1995 |1140 1220 112 1.12 1.45 2.25
Paksane 0.0 142125 1008 v 985 (¥ 870 4985 11020 1t 1051 1 1066|1350 1450 | 081 0.81 2.84 3.84
Nakhon Phanom 0.0 130961 926 ¥ 896 (V878 882 19.15 1935 4957 1150 1200|1tr 061 0.61 193 243
Thakhek nr 129.629 1023 ¢ 1003 [¥ 885 > 930 41023 4 1054 1t 10.75|13.00 1400 072 0.72 225 325
Mukdahan 0.0 124219 874 4 858 (> 848 > 840 1868 1898 1916 |1200 1250|™ 058 0.58 284 334
Savannakhet 0.0 124219 716 ¥ 699 [V 688 ->680 1708 1736 41 754 1200 13.00|1r 055 0.55 446 5.46
Khong Chiam 0.0 83030 992 4984 ([¥v972 4953 1972 1 1005 1™ 1043|1350 1450 |t 0.65 0.65 3.01 4.01
Pakse 36 86490 810 L 796 (V788 V776 1783 1812 1846 |11.00 12001 050 0.50 2.54 3.54
Stung Treng 8.0 36780 806 V777 (L 750 ¢ 742 744 1768 41806 |1070 1200|029 0.29 264 3.94
Kratie 286 -0.101 1846 V¥ 18.08 |¥ 17.75 ¥ 17.42 41739 1 17.65 1 1819|2200 2300 |t 0.11 0.11 3.81 481
Kompong Cham 0.0 -0830 1165 ¥ 1150 |V 11.34 4 1125 41132 4 1157 4+ 11.76| 1520 1620t 0.26 0.26 344 4.44
Phnom Penh (Bassac) 0.0 -1.020 725 725 [»723 ¢ 720 =718 > 718 4724 (1050 12.00|> -0.01 -0.01 326 4.76
Phnom Penh Port nr 0070 602 ¥ 600 |+ 587 594 592 582 1598 | 950 1100[>» -002 -0.02 352 5.02
Koh Khel 0.0 -1.000 656 > 656 |» 655 >654 2653 >652 5654 | 780 840 |» -002 -0.01 1:35 1.85
Neak Luong 0.0 -0330 514 V512 |» 511 510 =503 ->508 510 | 750 800 [» -0.02 -0.01 239 2.89
Prek Kdam 0.0 0080 625 ¥ 624 |>624 >623 622 623 626 [ 950 1000|> 002 0.02 324 3.74
Tan Chau 0.7 0000 207 4206 |»2206 »205 2204 »204 204 | 350 450 [» -002 0.00 1.44 2.44
Chau Doc 43 0000 183 ->184 [>184 >184 184 ->184 > 184 300 400 |> 000 0.00 1.16 2.16
WATER LEVEL FORECASTING DEFINITIONS NOTES

il Rising water level.
Stable water level: stable water level is defined as a
daily change of less than 10cm from Chaing Saen to

— Savannakhet; less than 5cm at Pakse and Stung
Treng; and no more than 3cm from Kratie
downstream.

! Falling water level.
X No data available.
Alarm stage is when the water level ranges between
Alarm stage
alarm and flood levels.
Flood stage is when the flood level exceeds. A flood
Flood stage

level is determined by member countries.

MRC Secretariat, Vientiane, Lao PDR | E: mrcs@mrcmekong.org | T: +856 21 263 263
MRC Regional Flood and Drought Management Centre, Phnom Penh, Cambodia |

E: floo: mrcmekong.org | T: +#85523 425 353

On 09 September, water levels at all stations are in normal conditions.
The total accumulated reverse flow to Tonle Sap Lake is 18.17 Km®,

For 10-14 September, moderate to heavy rainfall is expected to occur
in the LMB. Moreover, isolated heavy rainfall is expected to occur in
the upper and eastern parts of the LMB during 10-14 September 2024.

For 10-14 September, water levels at all stations are expected to
increase from Chiang Saen to Kompong Cham stations. The
downstream stations are likely stable. However, it is not expected have
any stations reaching alarm and flood levels.

Itis expected that water levels from Luang Prabang to Thakhek stations
and from Stung Treng to Kampong Cham stations are staying above
their Long-Term Averages (LTAs).
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6.3 Flash Flood Information

With the predicted rainfall for the coming week, flash floods might be detected in some areas
in the LMB. Local heavy rain in a short period of time is possible with unpredictable short flash
floods.

Further detailed information on Flash Flood Guidance Information, as well as
its explanation, is available for download here.

6.4 Drought forecast

There are several climate-prediction models with different scenarios in the upcoming months.
The MRC’s DFEWS adopts the global scale of North America Multi-Model Ensemble (NMME)
for the seasonal outlook of rainfall.

Figure 13 below shows the monthly forecasts of combined drought indicator from September
to November 2024 over the LMB area.

Il o4 Exceptional Drought

I 03 Extremely Drought

" | I 04 Exceptional Drought
I 03 Extremely Drought
D2 Severe Drought [T b2 severe Drought

300 225 150 750 300 225 150 75 0 300 225 150 75 0
DO Normal Condition —— DO Normal Condition —— DO Normal Condition ——

ol
D1 Moderate Drought Scale: 1:10.000,000 D1 Moderate Drought Scale: 1:10,000,000 D1 Moderate Drought Scale: 1:10,000,000
300 km 300 km 300 km

Figure. 14. Monthly forecasts of combined drought ind.i.cator for a) Septembef;. b) Octobef énd )
November 2024.

Figure 14 illustrates the monthly drought forecast for the upcoming three months using the
Combined Drought Indicator (CDI). The forecast indicates that no significant drought
conditions are expected across the entire LMB during this period. However, in October 2024,
the upper part of the LMB, including Phongsaly province, is anticipated to experience
moderate to severe drought conditions.
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7 Summary and Possible Implications

7.1. Rainfall and its forecast

In the period of 03 — 09 September 2024, light to very heavy rainfall has been observed over
the LMB. Especially, heavy to very heavy rain occurred in some areas in Chiang Saen, Chiang
Saen, Vang Vieng, Moung Namtha, Phongsaly, Xiengkhouang, Paksane, Thakhek, Ban Tha Kok
Daeng.

From 10 — 16 September 2024, moderate to heavy rainfall is expected to occur in the LMB.
Moreover, isolated heavy rainfall is expected to occur in the upper and eastern parts of the
LMB during 11-13 September 2024.

7.2. Water level and its forecast

At 22 key monitoring stations along the Mekong mainstream from 03 — 09 September 2024,
the water levels at other stations are in normal conditions, which do not reach alarm and flood
levels. The total accumulated volume of the reverse flow to Tonle Sap Lake remains 18.17 Km3.

In the period of 10 — 14 September 2024, water levels at upstream stations along Mekong
mainstream from are likely expected to rise from Chiang Saen to Kampong Cham. From Phnom
Penh Port station downward, the water levels are expected to be stable. The water levels at
all stations are expected to be in normal conditions, which do not reach alarm and flood levels.

7.3. Flash flood and its trends

Due to heavy rain, flash flood event occurred in Luang Namtha province, Lao PDR on 09
September.

With the predicted of rainfall for the coming week as mentioned earlier in part 2, the flash
flood guidance at a low to high level will likely be detected in some areas of the LMB.

7.4. Drought condition and its forecast

From 03 - 09 September 2024, the LMB experienced moderate and severe droughts over the
southern part of Lao PDR and the Eastern part of Cambodia.

From 10 - 16 September 2024, the LMB is likely at normal conditions. No drought is forecasted
for the whole region.

From September to October 2024, the forecast indicates that no significant drought conditions
are expected across the entire LMB during this period. However, in October 2024, the upper
part of the LMB, including Phongsaly province, is anticipated to experience moderate to
severe drought conditions.
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Annex A: Weekly water level monitoring at the 22 key stations

Gauge height in metres

47  Water Level at 7am of Mekong at Chiang Saen /\ 25

Water Level at 7am of Mekong at Luang Prabang

Gauge height in metres

0 - r T T T r
> > c c E E o o o o 5 5
T o o© 3 3
= = c c = = @ o o a 5 % = = 3 3 2 2 Z Z 3 3 Q Q
Z = 3 3 3 & 3 1 @ @ s 8 b 2 : 4 2 & 3 3 4 K & 2
> > R F:d 2 8 & @ & s ] 5 -
- @ - - 1 - 1 -
—— M (1901-2023) WMin (19812023 Aueracs (1991-2023) Awm Flood 1999 T Ve ey Vi (19812023 T el A T =
— 2000 2021 oz —_—2 2024 20 22 2z @z 22
Water Level at 7am of Mekong at Chiang Khan 16 5 Water Level at 7am of Mekong at Vientiane
19 4
17 A
0 0
I 1
2 ]
£ £
c c
e z
5 5
[} T
2 2
° °
5 5
H 2
<] [S]
> = c c =1 = =3 =3 -9 -8 g 5 > > c c 5 3 = = -3 o s} b}
= = 3 3 ¢ 4 3 31 ¢ ¢ g 9 s 5 3 3 I 2 < 3 & & g 9
@ 8 ¥ & ® = e & o & = s & 2 ¥ & ¥ & 2 & & & & &
——— vexroerzez) vin (15572222 J——— . [ — [ ——— [P Ju—— stam — s —_—
— a0 2 22 —n —_— — - 2z —an [
16 Water Level at 7am of Mekong at Paksane
8
3 3
£ £
< =
z z
5 )
B (7]
2 2
o °
] )
8 3
(O] o

0 . ; ; " .
= IS c c = = o o o o
& 5 < < 3 3 3 8 8 3
2 2 3 3 3 2 3 3 .
> > c c 5 5 o o a a . .
3 g 5 5 3 3 2 > 8 g b = ¥ 2 2 & @ % & 5 & 5
= = 3 3 2 2 < 3 ® @ =
+ = s & & @ & s o =
s 2 ts & s @ & 5 8 5
o35 20) - Jun——— Aam JR—— —
— — - Ham s JE—
- - w2 = —
2 P 22 . J—

41



42

[Ro-Le Lpo- PO-iZ FR0-42
PO-L2
L] ] 8 8
tPo-Zh @ Loz _ POzl _ tpo-zh _
Fdes-iz L deg-iz deg-zz L dog-sz
P 1o E g
Fdeg-z) deg- L dog-
_ - Fdag-z) szl S-Zh
@
£
2 g
£ t By-g2 c L Bmy-az ] Bry-gz 2 L Brv-gz
© g 4 T
= . > c T §og < 5w
= E n & Pos o L LI
- LI | LI - =
[ ® © 5 ©
2 FBrv-c| ) L Bmy-g) _ @ Mo-cl 2 rBmvel
S s S S
g i || 3 g 3 ] 2 |
= = g g
5 sz | & = Lz | & 5 -6z w 5 tinr-62 w
[ ° ¥ iow i
g Pyl os HE IR i § £
~ ~ ~ .._I..
s FIne-yl ® Lirr-ph ® -yl 5 Line-pl
T 3 T °
g g & g g d g
] § ~ - i - §
B furr-ez | g 5 Funp-6z = unree | g £ runeee | g
B © © F] © ]
s £ 0§ s H 2 £ q E I
Funt-pl Lunp-y unp-y|. Funp=yL
m ) : m
Heros | £ oo | b fepog | & Henvog | £
i § g m 8 E
. . . . . ! . Aep-gL , ! . . . . \ Aeprsl _ r T T T T T A Re-sl ABINGL
e = 4 g *® @ = o e = o o @ © - o o g ¥ 9§ g ® ©o < o ©° gy greTyo®e
sadew ul yBlay ebnesy sadaw u| JyBley abnes sadew Ul yBley sbnes sadjaw ul UBlay abnes
Po-iz poee PO-4Z FPo-iz
# H 8
PO-zL M roe _ s _ g
dag-
deg-{2 Sz deg-/z Ldag-iz
- it 1oy i
E 4 F dag-zL [ de.
dog- Szh
2 A desrzi _ e s-2) _ -
5] ] €
s : 5 g
8 £ o6z =3 Brv-6z @ FBvesz
£ Brv-gz S & £
= £ E o8 2 [ » E g
= m m = 8 X LI = = A
= Brv-cL _ ® el
o Bri-g| 2 o Briv-¢ | 2
5 £ s £ g
3 g o | 5 : K 3
= H ez | § s L inp- ]
5 -6z | B k] § = sz | E 5 Inr-6z H
§ E | ° by £ £ 8
£ Pul| & P g ] 8
~ - . ~ = .
® Il = vk 5 by kS Fine-pl
- [2] — @
[
z 2 N 2 2 -
3 g 2 § 3 § - i
- - 3 - L o 3
m unr-sz | .m unr-ez | g H umr-ez | g m uvez |y
] |- I s F-1 < ]
= £ = : $ ] = £ 3
unr-t _ _ un-pl unp-pl Fum-glL
§ g g
i - B Fhewoe | £
fewoe | £ . Aep-0g w o fepneos | B Kew-oe m 5
i E
| | | | W |
r AewgL Re-gL ferg) ; _ r - - Rep-sl
T e 2 ® e v w e g ¥ 8 g ° e = & o° g 2 @ ¥ 9 2 ® © v o T 2 2 e e v & @
sadlew ulybiay abnesy sahaw u| 1yblay abnes saljaW Ul JyBlay abhes saqaw u| Wby sbnesy




/ tPoiz
rpo-iz FpO-iT
FP0-i2 PO
#
8 g ¥ Fpo-zl
| [poz F ROz
FRO-Z) _ v PO _
d tdes-zz
[ dog- tdes-22
tdes-Lz Et4 .
Iy &
& B oy
o 1 dag-z} i rdes-z1L _
| = |
| dos-z1 szl _ c
£ g
: g 5 - Brv-gz
E < B s L Bnw-gz
£  Bnv-8z I3 M-8z © )
b § § 8
£ g Eoa - E g § 3
£ 3| ] LI | = { |
: O E & 4 FBnv-el
5 5 - A I} F Brv-cl 2
N f By~ FBnv-gl b
o ny-ch ° 3 8 m
3] ] s ) - m
2 ] K = s g
g g g : ° i o bir-sz | &
3 & £ L Inr- 2 - <
i 5 Finr- < - ez | 2 = §
b tir-ez | 8 - -6z | £ 5 i -
s ¢ b @ o 8 m 3§ H
£ by E L £ iR £
: | 3 3 W Finr-pi
5 & FinP-pL ® Linr-py B
b Hine-pL ] & 5
[} ﬁ W W 3
] < i
> & @ m 5 i H. - m
g i o : 5 Lursz | g B ‘ i
8 Funr-6z | & o rum-ez | @ 8 P ) .
£ [ K] H L} ( I =
S I 2 A H = _ _
- unp- Furr-yi Furp-pi.
Lune-py Funr-pl )
_ N g g
] ] g > :
g B Hhenoe | & Hoenog | £
F Ren-0g m F Ren-0g i o8 i m i
i g I _ _ _ _
_ A _ : . - T " fen-gl — | feresy
r Ae-GL B o B-GH : 2 - T T T : :
+ o o @ © < o o > © w v o - o o L
" " iy sadaw u ey sbnesy
saJjew ul yBlay abnes saJdjew Ul JyBlay ebnesy
[P0 leg4
\ FpO-12 PO-LZ
k022
\ n m m
| [Po o2l
2 F ROzl POEL _ _
Froel _
| \ [9es” des-iz
rdes-L2 des-1Z
Fdeg-iz
: ¢ i By
o [ ]
1 dag-
£ iog = b deg-z1 L dsg-z) _ _ S-ZL _
] Fdes-zl < o
= 2 m .
F ]
g m 2 - Brw-gz S Briv-gz
S B H] F Brv-82 x 0
s - Bn-62 £ . F . s N
2 § a = LI < L] L m _
T - Mgl
® A 3 L Brv-c1 _ = F Brv-g _ @
FBry-gL @ g g
o “ £ ) B i
5 s g = g $ g
3 g S B = lees |1 = e |1
B FInr- < s -6z 5
= H w In-62 5 : /
L inp- B 5 a
s In-62 : ;. s P, : y
5oy £ i w £ g
m 4 8 h g < N
% - ® Fine-sL s birr-ph ® bl
® Finr-wl : s :
T H g g g 4 g
@ & - m - ! ! = . m
] il = Lurr-gz | 8 S Lurez | & & i
- punr-ez | & 2 s 5 L M e,
_ Fune-vl U=yl unr-yi
Funr-yl
_ g g g
m Kep-og B E Aew-og m Rep-ag m
thep-og | & . F Aep i - :
i3 _ _ _ _
fen-sl _ _ r fensl Aew-gl - + fens)
—_—t L ¥ — > :
@ © ¥ & °© @ © ¥ ~ ©° < o ° @ © ° o b o~ e e 4 -

salpw Ul yblay ebnesy

saljew ul Wbiey abnesy

saqjew ul Wbisy abneo

~ ) o
salew Ul Jyblay ebnesy

43



Annex B: Tables for weekly updated water levels and rainfall at the Key Stations

Table Al: Weekly observed water levels

IS 1S
c % = % © E o g < = o
Q Q © 0 c [ [
2024 o | 8| £ |2 |e|ls| e |8 | |8|%]|5 2 2 18518 |z |8 |& 3]s
S o o =) S| < S s E ] s o o o ® S E © | E § - ¥ = a
= c b= = = [=) & = = ke < c b = c @2 | o ~ (@] S
[=) < S kel S c 2 ~ o] x S 9] < S = e c8|lczk < ] 3 c T
= < S < o ] R S © < ] = - =] S m|E£ © o [] put <
) O 4 O > z o z = = n X o 0 N4 X o= |0 a Y4 z o = O
03-09-2024 |536.66| 5.01| 13.42| 11.95| 9.46| 10.34| 11.21| 10.25| 11.17| 9.74| 8.12| 10.96( 8.90( 8.08( 18.20| 11.24| 6.94| 5.73| 6.27| 4.85[ 5.94| 2.13[ 2.02
04-09-2024 | 536.49| 4.98| 13.38]| 11.55| 9.15| 10.07| 10.99( 9.95| 10.89| 9.40( 7.81| 10.72| 8.79| 7.94| 18.17| 11.33] 7.05| 5.82| 6.34| 4.93| 6.04| 2.17| 2.00

05-09-2024 | 536.22| 4.80 12.96|11.41| 8.74| 9.63| 10.82| 9.73| 10.67| 9.19| 7.60| 10.58| 8.73| 8.24| 18.13| 11.24| 7.05| 5.82| 6.36] 4.96/ 6.05| 2.07| 1.83
06-09-2024 | 536.30| 4.63| 12.92|11.06| 8.58| 9.45[ 10.54| 9.50| 10.46| 8.96| 7.35| 10.34| 8.50| 8.45| 18.49| 11.42| 7.13| 5.89| 6.41| 5.01| 6.11| 2.06| 1.82
07-09-2024 | 535.88| 4.52| 13.00]10.96| 8.25| 9.08| 10.28| 9.33| 10.30[ 8.76| 7.16| 10.07| 8.22| 8.34| 18.65| 11.62| 7.22| 5.97| 6.49| 5.08| 6.19| 2.05| 1.79
08-09-2024 | 535.91| 4.34| 13.38|10.91| 8.09| 8.90( 10.08| 9.26| 10.23| 8.74| 7.16] 9.92 8.10| 8.06| 18.46 11.65| 7.25| 6.02| 6.56 5.14| 6.25| 2.07| 1.83
09-09-2024 | 535.94| 4.36| 14.66)11.28| 8.05| 8.83| 9.85| 8.96| 10.03| 8.58| 6.99| 9.84 7.96| 7.77| 18.08[ 11.50| 7.25| 6.00| 6.56 5.12| 6.24| 2.06| 1.84
Flood level 12.80 | 18.00 | 16.00 | 12.50 [ 12.00 | 14.50 | 12.50 | 14.00 [ 12.50 | 13.00 | 14.50 [ 12.00 ) 12.00 | 23.00 | 16.20 | 12.00 | 11.00 [ 7.90 | 8.00 [ 10.00 | 4.50 [ 4.00

Table A2: Weekly observed rainfall
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2024 2l a || 2|8 || S| |28 |0 £ g leg|e |2 | S| S|2|3%
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) (@] ] O > z o z [ = 0 X o 2] 4 X oS |aan N4 z o = O
03-09-2024 0| 42.5 0| 26.6| 54.4| 78.2 0 0 0 0] 7.4 121 0 5 0 0 0 0] 0.5 0| 18.7 20
04-09-2024 5.5 0 0] 3.3] 16.2| 50.6( 21.1| 33.8/ 11.8| 54.3| 43.6| 52.6| 26.4 1 0 0] 24 27| 0.8 0| 2.7 15
05-09-2024 0.5 0 0.8/ 26| 48| 3.7 24 0 0 0] 0.4 15.3| 29.2 571 125 0 0 15 4.6 0| 11.7 4
06-09-2024 6] 5.3 0] 26.9 0 0 0 2.3 5.8 0 0| 11.1 0 4 3.4 8.5 0 0 0 0 0 5
07-09-2024 0 0 0 0 0 0| 24.8| 57.8| 53.2| 34.2| 18.4 3] 19.6] 2.5 13 12 0 0 0] 8.2 0 0
08-09-2024 1| 8.3] 11.8 0 0 0 1 11| 14.3| 45| 3.6 0 1.8 7 2 0 0 0 0 0l 0.9 0.2
09-09-2024 2| 26.1| 110.8 0 0 0 0 0 0 0 0 0] 3.6 8| 28.6 0 0 0 0 0] 0.7] 4.3
Sum 15.0( 82.2| 123.4| 59.4| 75.4(132.5 70.9| 104.9| 85.1| 93.0| 73.4| 94.1| 80.6[ 84.5| 59.5 20.5| 2.4 0.0 42.0f 5.9 8.2| 34.7| 48.5
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Annex C: Performance of the weekly flood forecasting

“Accuracy” here refers to the state where data recorded in the MRC’s Mekong River Flood
Forecasting System are cleaned and verified.

The adjustment of flood forecasting outcomes from the flood forecasting system requires
flood forecasters to have extensive knowledge in hydrology and statistical modelling for
estimating the relationships between stations upstream and downstream in the Mekong River
Basin. Flood forecasting performance presented in the graph below shows the average flood
forecasting accuracy at each key station along the Mekong mainstream from 03 to 09
September 2024.
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The forecasting values from 03 to 09 September 2024 show that the overall accuracy is fair
for a four-day to five-day forecast in lead time (less than 250 cm) for all forecasting stations.

Note: The higher percentage of flood forecasting accuracy is due to several key factors as
follows:

e Missing rainfall in Cambodia (DOM) data and data input are not sufficient to be used
for inputting into the flood forecasting model system.

e Chiang Saen station is influencing by hydropower upstream operation from China.

e Luang Prabang to Chiang Khan and Paksane to Stung Treng to Kratie have been
influenced by hydropower operations upstream, tributaries inflows.

e The influence of heavy rainfall caused by storms and hydropower operations from
upstream, tributaries inflows and the lower part of the Mekong floodplain, including
the 3S (Stung Treng and Kratie).

e Fluctuations of the water levels at Tan Chau and Chau Doc stations were due to daily
tidal effects of the sea in the Mekong Delta.

e Satellite rainfall data were not representative of the actual rainfall at ground stations
in some areas of the Mekong region.
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