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Climate Change – Facts and recommendations for
Hin Nam No National Park
Regional – and worldwide - climate change is not a future phenomenon; it is already occurring. The
region is already changing (MRC, 2018), nevertheless awareness and preparedness are lagging
behind.

General information on climate in Laos
Baseline climate in Laos
Lao PDR’s climate can be divided in two distinct seasons: a dry season from mid-October to April and
a rainy season dominated by the south-west monsoon which brings high rainfall, high humidity, and
high temperature between May and mid-October. Temperatures during March-May period can reach
high into the 30s°C, while at higher elevations and during the dry season's cooler months of
December and January, temperatures can drop as low as 15°C or even below. The average annual
rainfall ranges between 1,300-3,000 mm.
Three climatic zones are recognized (AIT-UNEP, 2001):
 The northern mountains include areas above 1,000 m have montane temperatures on average
lower than 25°C and average rainfall between 1,500 and 2,000 mm.
 The central region areas, including HNN NP, have higher temperatures and higher average annual
rainfall (2,500-3,500 mm) and the small communities living in these areas are vulnerable to
droughts. The rainy season in the central region occurs between June, July, and August, while the
driest periods are between January and March.
 The tropical lowland plains and floodplains in the south have an average rainfall of 1,500 to 2,000
mm. The majority of the population lives in the lowland areas, including around the Mekong River
basin. These areas are the most exposed to floods and droughts. The rainiest period is in
September and October, with an average estimated rainfall of about 400 mm.
Major climatic processes impacting the weather patterns in Laos are the tropical monsoons,
regulating rainfall, and El Nino and La Nina, regulating temperature.
Recent climate trends across Lao PDR can be described as follows (Manton et al., 2001):
 Average temperatures have increased between 0.1 to 0.3°C per decade between 1951 and 2000.
The year 1998 was the highest in temperature in the past two decades with average temperatures
of 30°C. This was also the driest year on record with average rainfall of 800 mm (until 2001).
 Rainfall has decreased between 1961 and 1998.
 Also, in the first six months of 2019, the rainfall in Nam Ou basin, the biggest of Mekong tributaries
in Laos, decreased 41 % compared to the same period in 2018 and continued to drop to 29 %
during July to September 2019 (MONRE, 2019).
 Drought and flood frequency has increased over the last three decades (Manton et al., 2001).
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Fig.1: Multiple climate hazard map of Southeast Asia (Yusuf, 2009)

Projected climate change in Laos
The climate science community sources a suite of models to inform decision makers on future
climate. Among the most widely used are GCMs (Global Climate Models), RCMs (Regional Climate
Models), and downscaling techniques (both empirical and statistical) and several comprehensive
reviews are available on the subject. Global Climate Models (GCMs) are our primary source of
information about future climate. GCMs comprise simplified but systematically rigorous interacting
mathematical descriptions of important physical and chemical processes governing climate, including
the role of the atmosphere, land, oceans, and biological processes. The bullet points below offer
insights into a changing climate are thusly derived for Vietnam from a suite of GCMs used by the
Intergovernmental Panel on Climate Change: It is important to note, however, that Lao has 3 distinct
climate regions that differ in terms of temperature, rainfall, and extreme event regimes. The
magnitude of climate change is thus likely to vary at regional levels and the available information
remains limited. At present, a review of existing information available and the CCAI’s trends and
change analysis indicates that, in general, regional climate change is not a future phenomenon, it is
already occurring. The region is already changing: trends and step changes are evident in the 19812010 baseline period, with conditions in the latter part of the baseline period hotter and drier than
they were at the start:
 Average annual basin-wide temperatures have increased over the historical record;
 Sea-level around the Mekong Delta is rising;
 Total precipitation per year appears to be increasing across most of central-east Thailand but
decreasing elsewhere in the Lower Mekong basin; and
 There is no evidence to date of more intense rainfall events over the basin or more frequent or
intense tropical storm activity (MRC, 2018).
The last point is contradicted by other studies, unprecedented occurrence of a very strong typhoon in
2017 and the perception of local people.
There is a wide range of potential future changes projected to occur over the next 20 to 50 years
according to the GCM-based regional climate change scenarios selected by the MRC CCAI. The agreed
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nine future climate change scenarios for the Lower Mekong Basin represent a combination of three
levels of changes (low, medium and high emissions) and three patterns of changes (drier overall,
wetter overall, and high seasonal variation) (Zomer et al., 2016):
 Model projections indicate a fairly quick and drastic change in the spatial distribution of
bioclimatic conditions across the northern and mountainous portions of the LMB region, with
significant warming and modification of rainfall patterns predicted for 2030, increasing in this
general trend and direction substantially by 2060 (MRC, 2018).
 Temperatures are projected to increase across the basin and across seasons. The only real
uncertainty is the magnitude of the increase and how quickly it occurs. By 2060 the average
annual basin-wide increase could be as low as 0.4˚C or as high as 3.3˚C depending on the global
emissions trajectory and pattern of changes that follow (MRC, 2018).
 Rainfall could increase or decrease with significant variation in the magnitude of change and the
location of impacts. Average basin-wide change in rainfall by 2060 under the dry and high emission
scenario is projected to be -16%, under the wet, and high emission scenario up to +17%. The
predicted annual basin-wide water yields in 2030 and 2060 under the dry scenario indicate a
reduction by 4-31% from the baseline, while under the increased seasonality and wetter scenario
indicate an amplification of 1-20% from the baseline34. Regional variations are likely to see much
wetter average annual conditions in the north of the basin under the wetter overall scenario, and
drier average annual conditions from the north, over the Khorat plateau and across the Tonle Sap
region, in the drier overall scenario (MRC, 2018).
 The change in annual hot and cool days could be significant, with the number of days considered
‘hot’ under present climate increase by 2-3 weeks and the cool days decrease by 2-3 weeks (WB
Climate Change Knowledge Base; Kiem et al., 2008 in WB, 2011).
 Potential increases in rainfall are projected to be +10-30% in particular in the eastern and southern
part of Lao PDR (WB Climate Change Knowledge Base; Kiem et al., 2008 in WB, 2011).
 The annual increase in precipitation by 2080-2099 might be 4.2% in particular in the north of the
country (WB Climate Change Knowledge Base; Kiem et al., 2008 in WB, 2011).
 Overall increase in the number of wet days across the southern area of the Mekong River (WB
Climate Change Knowledge Base; Kiem et al., 2008 in WB, 2011).
 Mean annual temperatures are expected to increase by 2.6°C by the end of the century.
 Increase in magnitude and frequency of extreme events (WB Climate Change Knowledge Base;
Kiem et al., 2008 in WB, 2011).

Climate change vulnerability of Lao PDR
Overall food security has improved significantly in recent decades, the health of the population is
better, poverty levels have fallen dramatically, the population is more urbanized and birth rates have
fallen. Many households and communities along the Mekong corridor remain vulnerable to shocks,
particularly droughts and floods which can have a material impact on their livelihoods. Future climate
change is likely to exacerbate the losses from extreme events (MRC, 2020).
Laos’ population remains especially vulnerable to climate change factors affecting agriculture, as
almost 75% of its GDP stems from agricultural activities (Lao PDR, 2009). In Laos, as in other countries
in South-East Asia, only 13%-14% of food is grown on irrigated land, meaning more droughts can have
a devastating effect without the balancing effect of irrigation (Vidal, 2015).
In the past years, the country has faced widespread food insecurity with over a third of the
population experiencing rice shortfalls of 2-6 months/year. Based on a 2007 countrywide National
Risk and Vulnerability Assessment conducted by WFP, it is estimated that up to 46% of the rural
population in Lao PDR - approximately 188,000 households, most of whom are living in lowlands - are
at risk of becoming food insecure because of either loss of access to natural resources, floods,
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drought, or a sudden increase in food prices. This is in addition to the 2% of people who are already
chronically food insecure (GEF, 2011).
At present, climate change is already evident in many natural systems:


The hydrology of the Mekong River is changing. Dry season flows are higher and wet season flows
lower. This change is most evident in the upper reaches of the Mekong with the effect
diminishing downstream but is unlikely to be the result of climate change. Changes have been
principally attributed to up-stream flow modifications by the construction of dams in the Upper
Mekong Basin (MRC, 2018). Which in turn are often built in order to prepare for climate change
induced droughts (Basist & Williams, 2020). The range in possible outcomes is enormous with
annual river flow changing by between -59 % and +27 %, and dry-season minimum one-day flow
changing by between -65 % and +35 % at Chiang Saen by 2060 under climate change only
scenarios. Basin development will interact with climate change, in some cases exacerbating the
change and, in some cases, mitigating it (MRC, 2020)



Over recent decades there have been very significant changes in vegetation cover, forests,
biodiversity and ecosystems across the Lower Mekong Basin. Large areas of natural vegetation
and forests have been lost or significantly degraded, the number of threatened species is
increasing, species populations are in decline and natural wetlands have been heavily modified if
not destroyed. However, there is insufficient evidence to determine the relative contribution of
climate change to these changes. The impact from legal and illegal logging, clearing for
agriculture and urban areas, flow modification, and over-harvesting amongst a range of other
pressures are a more significant cause of the changes observed to date (MRC, 2020).



Changes to capture fisheries are uncertain. While overall catch appears to be increasing, the
composition of the catch is changing with some species in decline, others increasing, and smaller
fish making up a greater portion of the overall catch. Catch-per-unit-effort is declining, suggesting
there are more people chasing fewer fish. There is insufficient evidence to determine if climate
change has contributed to any of these changes. Major threats to LMB freshwater fish include
pollution in the form of agricultural and forestry effluents, fishing and the harvest of aquatic
resources, and natural systems modifications in the form of dams and other water management
operations (MRC, 2018).

Lao PDR is vulnerable to extreme events, such as droughts and floods. These disturbances are
increasing in frequency and severity, affecting food security, drinking water supply and irrigation,
public health systems, environmental management and lifestyle. The majority of floods occur in the
central and southern parts of the country. From 1990 to 2015, Lao PDR had 21 severe floods and
storms, affecting 500,000 people each (UN, 2015).

Droughts:
Lao PDR is very vulnerable to droughts. Five droughts have affected the country over the past 40
years (until 2011). One of the most severe was in 1977 affecting almost three and a half million
people. A later drought in 1998 affected 750,000 people. According to data and statistic from the LAO
Department of Meteorology and Hydrology, drought conditions from 1995 to 2005 were
characterized by higher and irregular increase in temperature. On a more regular basis, localized
droughts severely affect both rice production and household food security. It is estimated that
around 188,000 households in Lao PDR are at risk of food insecurity caused by drought. These
vulnerable households are located primarily in Khammuane, Savannakhet, Saravane, Champasack,
Xayabury and Vientiane provinces.
The situation is aggravated by China’s control of the majority of the Mekhong river’s waters. In
2019/2020, in fear of drought and receding glaciers, China retained Mekhong rivers’ headwaters to
an unprecedented extant leading to record low levels mid- and downstream with immense impacts
on fisheries and agriculture (Basist & Williams, 2020).
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Floods:
The areas of Lao PDR most vulnerable to flooding are the plain areas along the Mekong River in the
central and southern parts. Fifteen floods have occurred in Lao PDR from 1970 to 2010. In 1992 a
heavy flood caused economic damages of over US$ 21 million. The areas of rain-fed rice fields
destroyed by flooding were 65,937 ha in 1995, 67,500 ha in 1996, 42,900 ha in 2000, 42,223 ha in
2001, and 57,300 ha in 2005. In addition, in 2005 and 2006, the damages inflicted by floods on the
irrigation system caused more than US$ 5 million worth of damage.

Storms, typhoons, and southwest monsoons:
Five storms or tropical cyclones have reached and affected the country over the last two decades
(until 2011). These storms as well as the impacts from southwest monsoons have affected over one
and a half million people and caused damages of over US$ 400,000. The most severe storm (until
2011) took place in 1995 and caused 26 deaths.

Epidemics:
Eight epidemic events have taken place in the past four decades. Disease outbreaks such as smallpox,
malaria, diarrhea, dysentery, dengue fever and cholera have been registered. In 1994, a major
cholera outbreak killed 500 people and affected 8,000. These epidemics have been associated with
recurrent floods and droughts affecting the country over the past years. Not only humans are
susceptible to the diseases, but also livestock is lost.

Implications (WB, 2011):
 The increase in floods is expected to have implications for the agricultural lands along the Mekong
River and its tributaries.
 An increase in temperatures, along with a decrease in rainfall during the dry season, might lead to
longer and severe droughts. Climate change and the increase in frequency and in magnitude of
these events are expected to make more people food insecure, in particular in the rural areas.
 Rising temperatures will increase the incidence and range of pests and, when combined with
decreased rainfall and increased demand, higher temperatures will also present new challenges
related to water storage or transfer mechanisms.
 Climate change might threaten and lead to a loss in agricultural production (in particular rice)
affecting the country’s economy and food security.
 The impacts of climate change will increase migration and displacement due to an increased rate
of natural disasters and poverty.

Relevant strategies & activities in Laos
Strategies
 NAPA Laos 2009 http://unfccc.int/cooperation_support/least_developed_countries_portal/
submitted_napas/ items/4585.php
 Lao PDR First National Communication on Climate Change 2000
http://www.adaptationlearning.net/lao-peoples-democratic-republic-national-communication
 National Biodiversity Strategy to 2020 and Action Plan to 2010 www.cbd.int/doc/world/la/lanbsap-01-en.pdf
 Mekong Climate Change Adaptation Strategy and Adaptation Plan (2018)
 www.mrcmekong.org/assets/Publications/MASAP-book-23Jan2020-final.pdf
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Activities
 Government of the Lao PDR signed UNFCCC in 1995 and the Kyoto Protocol in 2003 Environment
international agreements: party to Biodiversity, Desertification, Endangered Species,
Environmental Modification, Law of the Sea, Ozone Layer Protection
 In 1999 set up of a National Disaster Management Committee/Disaster Management Office to
take a lead on provision of disaster emergency relief
 In May 2008 National Steering Committee on Climate Change (NSCCC) and the Climate Change
Office (CCO) established to coordinate the development of both a national strategy to manage
climate change and its impacts, and an action plan that will detail substantive programme
 In 2008 Water Resources and Environment Administration (WREA) in late 2008 => to strengthen
technical and institutional capacity of the Lao PDR to mainstream CC concerns into sectoral and
national development priorities, including the National Socio-Economic Development Plan NAPA
(National Adaptation Programme of Action to Climate Change) published April 2009
 Lao Climate Change Strategy to be launched in March 2010

Climate change in HNN NPs guardian village areas
HNN NP’s biodiversity is not only directly affected by climate change but also by increasing
unsustainable use due rising food security issues in the buffer zone villages. Mitigating these climate
change related effects presents several specific challenges.
While in Lao PDR overall food security has improved significantly in recent decades, the health of the
population is better, poverty levels have fallen dramatically and also the guardian villages are
affected by this improvement, Boualapha district in which HNN NP remains one of the poorest
districts in the country (ca. 41 villages with about 10,000 inhabitants; 93% of all villages are classified
as poor; data from 2010). Most communities are almost entirely agrarian. Thus, there is a high
vulnerability with respect of food security. Most of the communities depend on the utilization of
natural resources from within protected areas. Climate-induced factors (late or insufficient rains) may
lead to higher risk of harvest loss and loss of livestock, depriving the inhabitants of their food
resources and thus increasing the pressure on biodiversity and natural resources in HNN NP. The
increase in food security will lead to a further increase in unsustainable hunting and extraction of
non-timber products for home consumption (e.g. vegetables, fruits, construction material, rattan,
bamboo, etc.) as well as for external trade. It was reported that some NTFP (e.g. Cycas spp.; Near
threatened or Vulnerable, Red Sandalwood (Pterocarpus santalinus); Endangered) and timber species
are already close to extinction, e.g. Mai dou lai (Dalbergia tonkinensis, Rosewood; Vulnerable) and
Khetsana (Aquilaria crassna, Agarwood; Critically endangered). This trend will only increase further by
higher ecological pressure from changing environmental conditions and higher pressure from
unsustainable collections by villagers driven by crop failure.
Several habitats in HNN are dependent on persistent and sufficient water levels throughout the year,
therefore they are potentially at high risk from changes in environmental parameters. Hydrological
systems in limestone areas are generally very fragile and vulnerable. There are only a few perennial
rivers as well as other water sources in the HNN area, which play a crucial role for the fauna and flora.
Their water levels are expected to be affected by climate change (sensu Froede & Iro, 2010).

Specific aspects for the villages surrounding HNN NP
Floods / increased rainfall intensity
Many of the villages are bordering Xe Bang Fai river. As seen in recent years, especially in 2018, this
river’s water can rise rather suddenly to unpredictable heights and develop strong currents. This can
lead to increased erosion of the riverbanks and loss of arable land, while bridges and roads crossing
the river can be damaged fatally. A good example for this is the former construction site of the bridge
in Pak Pha Nang. Boats and other equipment can also be lost during such flood events. Another
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example would be the gradual loss of area of the Nong Ping campsite and undercutting of the path to
Xe Bang Fai cave, leading to its collapse in several areas.
During floods it is also hazardous or even impossible to traverse the river by boat. Therefore, many
people are cut off from fishing or accessing their fields on the other side of the river or also collect
NTFPs there until the floodwaters subside.
Floods also result in accumulation of sediment. This might be beneficial in arable areas but is highly
detrimental in cave environments. Many freshwater cave species need clear non-turbid habitats.
Strong floods can also lead to the expulsion of freshwater cave species into the open, where they
perish quickly. Xe Bang Fai cave is subject to rise in water levels in raining season. If normal levels are
exceeded the speleothems can be damaged or destroyed by the debris in the water.
Floodwaters can also have a devastating effect on arable land or natural habitats if they become
contaminated by chemicals or refuse. Therefore, chemical productions and storage, gas stations,
garbage collection and dump sites have to be selected carefully. This is especially important for all
such sites upstream of HNN NP and Xe Bang Fai cave.
Even after the main flood water recede, pools of stagnant water remain, leading to increased
populations of mosquitos. This might result in increased cases of mosquito-transmitted diseases like
dengue or malaria.
Even fields which are not adjacent to rivers will be affected by more frequent and intense rains.
Especially, if they are located mid- to upslope, as their topsoil, which tends to be anyways a rather
thin layer in clay-illuviation type soils, might be eroded very easily, leaving only infertile subsoil or
regolith. This topsoil then accumulates in lower fields in the valley and might suffocate rice crops.

Droughts / changes in temperature
Droughts on the other hand are not only resulting in crop failure and loss of livestock, but also quite
often in wildfires. These wildfires are especially damaging in Karst areas, with especially dry hilltops
like in HNN NP. These dry hilltops house many strictly endemic plants adapted to the extra-dry
conditions but are irrevocably lost once burned. Not only are the endemic plants on this particular hill
be lost forever, but also the intricate balance of soils and plant communities is very slow to recover,
probably taking thousands of years. One out of control burning of chaff can be devastating for the NP
and damage OUV attributes permanently.
Droughts and their inherent consequence of decreasing river and pond water levels might increase
fish catches temporarily but will deplete them in the longer term leading local people to also catch
fish in the fish conservation zones, depleting also the stocks which could repopulate the remaining
river after the drought. With decreasing water levels comes also the risk of eutrophication and
general decreased water quality. Decreasing water quality and temperature result in unsuitability of
the habitat for many freshwater species and renders it also unsuitable as drinking water leading to
intestinal tract diseases.
Droughts as well as fires can permanently destroy the water retention capacity of soils and plant
communities on top of mountains. These areas are where the water leaking into cave environments
come from and enriched with lime, ultimately form speleothems. If lime-rich dripping cedes or is
interrupted for an extended period of time, the growth of speleothems is changed or stopped,
leading to a decrease in aesthetics and often also exacerbated by a change of micro-climate within
the cave to drier conditions.
Changes in temperature on the surface lead to changes in temperature in caves, as these usually
reflect the average annual temperature on the outside. As many terrestrial troglobitic species are
adapted to very specific habitat conditions, a change in temperature and/or humidity might lead to a
population decrease or extinction. This would be especially severe in cases of strict endemic species,
only found within one cave.
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Droughts and their consequences on the persistent or ephemeral waterbodies within HNN pose not
only a threat to the local wildlife, but also are a hindrance to the exploration and patrolling of the
farther reaches as if water sources dry up, longer trips into the park become impossible. This might
also be a hindrance to touristic tours. Additionally, the aesthetic value of waterfalls might become
diminished.

Storms / increase in extreme weather events
Floods are often caused by strong storms. According to local accounts, the 2017 typhoon “Doksuri”
was the strongest storm since the 1960’. Flooding triggered by the storm in Laos killed one person
and total damage reached 6.68 million US$ (Vientiane Times, 2017). It seems, even though the
Vietnamese side of the Annamite Mountains receives its fair share of typhoons, these lose speed
once they make landfall and usually do not cross the mountains into Laos. Yet, aggravated by a
particularly strong La Niña “Doksuri” crossed the mountains as category 2 (GDAS, 2017), with
devastating flooding and wind-damage to infrastructure and nature in Khammouane.
The extraordinary rarity of such events means that the ecosystem of HNN NP is not adapted to strong
winds, which affects especially trees and tree-living animals. Ranger reports after “Doksuri” described
vast windfall areas and dozens of dead Douc Langurs, who could not find shelter in the trees as is
their usual instinct. The windfall areas could show natural succession, if not overwhelmed by invasive
species, e.g. Merremia boisiana, as seen in several areas in PNKB NP.

Climate change preparedness recommendations for HNN NP buffer zone
Awareness raising & capacity development






Collect & analyze historical weather and water data from the area
Awareness raising among local stakeholders, in form of a “Climate Change Factsheet”
Capacity building for local decision makers
Clarification of roles & responsibilities for implementing recommendations
Capacity building is needed for farmers to cope with the future drastic and rapid changes.
Specifically, women need to be incorporated in capacity building related to all agricultural aspects
but in particular to management and economics (savings, loans, etc.) (MRC, 2017).

Early warning systems & data collection






Water measuring station(s) in Xe Bang Fai river, upstream of HNN NP and at Nong Ping village
Devise early warning system from weather data, XBF river upstream data
Collect/analyze data from water level measuring stations
Clarify responsibility for early warning system and flood warning
Measure erosion of camp site in Nong Ping after each rainy season

Preparedness for droughts
 Build water storage basins to combat the worst effects of droughts
 Strict enforcement of fish conservation zones to avoid depletion and lacking refill of stocks

Preparedness for floods & storms
 Fortification of embankments by planting local plants with strong root systems
 Stop destruction of riparian vegetation. Management and Monitoring of livestock grazing along
the rivers
 Determine the max. water levels and erosion rates before construction of infrastructure
 Determine safe, high-lying areas, where equipment can be stored, and livestock can be sheltered.
Schools and hospitals are located in areas that are safe against floods and are identified as shelters
in the event of a disaster (CFE, 2014).
 Construct shelters in safe areas for livestock and equipment of housing areas are prone to flooding
 Encourage readiness to bring livestock and valuable equipment to safe areas
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Adopt techniques to safeguard fishponds, e.g. fences around ponds
Encourage stilt-house construction with a storm-safe room
Discourage use of unsafe construction materials like corrugated iron sheets
Encourage use of mosquito nets during and after flooding
Adopt (DIY) water filters for drinking water

Preparedness of agriculture












Encourage agroforestry in village forests
Encourage production of less water consuming crops for dry-season cultivation
Adopt System of Rice Intensification (SRI) or similar techniques
Encourage irrigation systems when appropriate
Cultivate drought and flood resistant rice varieties/diversify crops
Discourage erosion-intensifying crop cultivation on sloping land (e.g. cassava, maize)
Encourage erosion-proofing cultivation systems (e.g. terracing, intercropping with trees)
Control encroachment/ban slash and burn activities inside the NP
Ban fire in the NP
Ban burning of rice chaff/burning of fields in areas where fire could spread to the NP
Identify and encourage off-farm opportunities

Preparedness of buffer zone villages











Broadcast storm/flood warnings over village loudspeakers
Vaccinate human population and livestock
Keep medications for dengue and malaria in stock
Manage and control pollution, minimize waste
Evaluate location of garbage dump sites, gas stations and other probable water contaminants
Expand irrigation systems
Adopt use of renewable energy, e.g. biogas
Mobilize reforestation
Awareness raising for forest fire prevention
Activate or implement the Village Disaster Protection Unit (VDPU) according to Laos’ Disaster
Management Structure (CFE, 2014)
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