CHAPTER 6 CLIMATE AND CLIMATE - RELATED DISASTER PROFILE OF HA TINH
6.1. Introduction

This Chapter provides background climatic data for Ha Tinh, as a prelude to the climate
change scenarios and vulnerability assessments in the following chapters. The account
begins with an overview of Ha Tinh’s climate data, followed by a description of the
province’s present climatic conditions and an account of the province’s history of
climate-related disasters and their economic costs.

The account draws on four key documents:

e ISPONRE (2009) Ha Tinh Assessment Report on Climate Change.

e Ha Tinh Provincial People’s Committee (2011) Climate Change Response
Action Plan for Ha Tinh (2011-2015) and orientation fo 2020.

e DONRE (2012) Climate Change Response Action Plan for Ha Tinh.

e Ha Tinh Provincial People’s Committee (2014) REPORT: Disaster situation over
the last ten years and the impacts on agriculture and rural development.

6.2. Identification of Socio-Ecological Systems (SES)

Ha Tinh has six climate stations, managed by IHMEN, four which have been functioning
since 1982, long enough to contribute to climate change data: Ha Tinh and Ky Anh on
the coast, and Huong Son and Huong Khe inland. Map 6.1 shows their location and
approximate elevation.

A detailed analysis of the economic and social impacts of extreme climatic events has
not been conducted for Ha Tinh. Anecdotal information is available in the sources listed
above.

6.3. Existing Climatic Conditions
6.3.1. Overview

Ha Tinh Province is located within the fropical monsoon belt, and the overall climatic
pattern is governed by the seasonal shifts of winds and pressure between north and
south. The cold, drier north-east monsoon dominates from November to May, and
south-west monsoon from June to October. In this transition zone, the province
experiences both the fropical heat of the South, and the near freezing winters of the
North. Superimposed on this, local climatic patterns within the province are strongly
influenced by topography, and differ substantially from place to place.



Map 0.1: Location and Elevation of Ha Tinh’s Main Meteorological Stations
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Table 0.1: Average values for climate parameters at four meteorology stations in
Ha Tinh, 1982-2011

Parameter Ha Tinh Huong Son Huong Khe

Average annual

24.8 24.7 24.9 25.0
temperature (°C)

Lowest temperature (date

005) 4.4(02/95)  23(12/99) = 7.4(03/96) 3.7 (12/99)

Highest temperature (yr.

obs) 40.2(05/94) 40.5(05/92)  40.4(06/06)  42.6(05/92)

Average annual rainfall
(mm)

Highest daily precipitation 657 (08/92) | 519 (10/83) | 573 (08/07) | 493 (10/83)

2680 2085 2816 2444

Source: DONRE2012
6.3.2. Temperature

Average annual temperatures in the plains and low mountains of Ha Tinh are 24.7 to
25° C, while in the higher peaks they are significantly cooler at 14 — 15°C. Hot
weather coincides with the rainy season, from May to July, when the monthly average
temperature is between 24.7° C and 30.1° C. The highest temperature ever
recorded was 42.6° C.,in 1992,



The cooler dry season lasts from November to March, when the average monthly
temperature ranges from 17.9° C-22 C. Under the influence of the East Asia
Monsoon, two to four times during this period, particularly in January and February, cold
air masses move in, and temperatures decrease to below 7° C. Temperatures as low
as 2° C have been recorded.

Table 0.2: Monthly average temperature in Ha Tinh City in 2014 (°C)

18.

176 | 5 1205 260 302 311 304 297 284 256 237 180 250

Source: DONRE 2015, Ha Tinh Hydro-meteorology Station

Maps 6.2 show the temperature baseline for Ha Tinh across four seasons. The maps
illustrate the relationship between Iatitude and topography, and seasonal average
maximum temperatures. In restricted areas along the coast especially near Ha Tinh City,
summer temperatures of up to 36°C are the norm, with slightly lower tfemperatures in a
lens in the northern coastal lowlands of the province and lower temperatures sfill in the
montane areas near the Lao border. In winter, the central and southermn coastal areas
of the province remain warmer than elsewhere, with the lowest average maximum
winter temperatures in mountainous areas in the northwest of the province.

A “very hot day” is defined as one with tfemperature exceeding >35°C and relatively
humidity of less than 65%. Huong Son and Vu Quang districts typically experience over
40 hot days per year, while Ha Tinh City and Ky Anh get less than 30 days. Table 6.3
presents the incidence of hot dry days at the province’s four climate stations and Map
2b shows the geographic and seasonal variation.

The Lao wind, responsible for many of the heat waves, occurs between February and
September, with a peak April-August. It plays a major role in the incidence of drought
and water shortages, and can disrupt the normal convective activity and associated
rainfall of the summer season for up to 3 months.

Table 0.3: Incidence of hot dry days in February-September, at four climate
stations in Ha Tinh

m Feb Mar | Apr May June July

HuiongSon = 00 06 34 40 84 96 22 06 288

Ha Tinh 0.0 0.8 1.8 3.8 11.0 102 1.8 04 20.8

Huong Khe 04 14 5.4 8.8 144 144 3.4 0.8 49.0

Ky Anh 0.0 1.0 3.0 6.0 9.0 9.2 2.6 0.0 30.8




Source: ISPONRE 2009
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6.3.3. Precipitation, Humidity and Evaporation

Ha Tinh experiences high levels of rainfall, averaging over 2,000mm/year, with some
places such as the upper Ngan Pho River, Ngan Sau, Rao Tro, Heng Son areq, Loc Ha-
Ky Anh receiving up to 3,500mm/year. Rainfall is distributed unevenly throughout the
year. In winter-spring, 20-25% of annual precipitation falls, mostly as drizzle associated
with the northeast monsoon. The heaviest rain is concentrated in summer and autumn
(May until November), when 75-80% of annual rainfall occurs, with the maxima
occurring in late autumn. In many places rain is interrupted in October (or July) by the
hot dry westerly “Lao” wind (see above).

Table 0.4: Monthly average rainfall in Ha Tinh City in 2012 (mm)

121273 318 59.3 362 2274 39.4 1685 1640 563.9 208.9 167.7 1705,

Source: ISPONRE 2009
The highest daily rainfall averages 240-290 mm, while the actual highest daily rainfall
varies from 492mm in Huong Khe (1983) to 790 mm in Ky Anh (1967). In the 80 years to
2009, daily rainfall exceeding 300mm occurred on 17 occasions in Ky Anh, 15 in Ha Tinh
City and 9 in Huong Khe. Highest monthly rainfall recorded was 2,218 mm in Ky Anh
(1983). Table 6.5 provides more details, for three climate stations.



Table 0.5: Frequency of high rainfall events, 1958 — 2007

Station
Value Ha Huong Ky
Tinh Khe Anh
Over 300 mm
, 15 9 17

daily
Over 1000 mm

14 5 17
monthly
Over 1500 mm

4 2 7
monthly
Over 2000 mm : 0 :
monthly
Over 3000 mm

13 4 20
annual
Over 4000 mm

1 0 1
annual

Source: Institute of Meteorology, Hydrology and Environment and ISPONRE, 2009

Map 6.3 presents the baseline scenario for precipitation across four seasons, based on
IHMEN data, and shows the spatial and temporal variability of rainfall across the
province. In autumn and winter, rain in Ha Tinh falls mainly on the coastal plain, with
volumes decreasing into the mountains. However, in spring and summer - the main
agricultural season - the pattern is reversed, with higher rainfall recorded in the
mountains.



Map 0.3: Four Season Baseline scenarios for Precipitation in Ha Tinh
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6.3.4. Storms and Wind

In Ha Tinh, the storm season usually begins in August and storms are most frequent
between September and November. Most are associated with tropical cyclones,
originating in the Pacific Northwest or the East Seq, but other factors include activity in
the inter-tropical convergence zone, cold air-mass incursions and combinations of
these (ISPONRE 2009).

Between 1961 and 2004, Ha Tinh experienced 12 hurricanes and five fropical
depressions. Their paths and landfalls are shown on Map 6.4. While this represents an
average of 0.90 storms per year, some years there have been as many as four storms,
and more than half of the years have had no storms at alll.

The strongest recorded storm was Rose, a level 13 storm, which made landfall in August
1968 There have been four level 12 storms: with Kim (7/1971), Anita (7/1973), Brian
(10/1989) and Becky (8/1990). Map 6.4 shows the landfall and wind speeds of all these
storms.

At the Ky Anh meteorological station, the annual average wind speed is 2.3m/s
(8.3km/hr; 4.5 knots), level 2 or a “light breeze” on the Beaufort Scale. The highest wind
speed recorded was 54 m/s (194 km/hr; 105 knots) - a level 16 “super typhoon”.

In the summer, southwest winds prevail about 35-40% of the time. Northeast winds also
occur in the summer but with an incidence of only 5-6%; for the remainder of the time
south or southeasterly winds dominate. In autumn and winter, northeasterly and
northerly winds dominate. In the transition periods, there is virtually no prevailing wind
direction.



Map 0.4: Landfall location of major storms affecting Ha Tinh, 1961-2004
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6.4. Climate Hazards and the Economic Costs of Disasters

Ha Tinh suffers regularly and heavily from extreme events associated with the climatic
patfterns described above, including heatwaves and droughts, cold snaps, storms,
floods, whirlwinds and storm surges and salt water intrusion, and interactions amongst
these. In 2010, damage from extreme climatic events was estimated to cost 6.4 billion
VND, including 2.5 bilion VND (or 40% of the total) damage to agriculture and rural
development (Ha Tinh PPC, 2014). Further details of the occurrence of these different
hazards and, where available, their economic and social costs are provided below,
and some locations referred to in the text are shown on Map 6.5.

6.4.1. Heat Waves and Drought

Heat waves are defined as periods of more than 2 days experiencing temperatures
over 35°C and relative humidity under 65%. Each year, there are 15-22 heat waves in
Ha Tinh. Most last from two to five days, but they can last up to 14 days. Huong Son and
Vu Quang districts typically experience over 40 hot days per year. Much of this is a result
of the Lao wind which occurs between February and September, with a peak April -
August. The hot wind accelerates the evaporation rate and reduces both humidity and
soil moisture, adding to the severity of any drought and water shortage. Coastal areas,
including Ha Tinh City and Ky Anh get less than 30 days.

Table 6.6 presents the monthly and annual drought index for four climate stations in Ha
Tinh. The annual drought index ranges from 0.30-0.44', which is lower (less severe) than
other North Central provinces. Droughts are mainly summer droughts - but can appear
any time from February to August. These droughts cause serious set-backs to crop
production - both directly from water stress and indirectly from salinisaton penetrating

! The drought index is a product of drought severity and drought frequency and expresses drought probability ISPONRE
2009).



deeply inland along the main rivers (see below). Serious droughts have occurred four
years in each of the last decades. Drought-affected areas have increased to thousands
of hectares (12,680 in 2003, and 3,360 in 2005).

Table 0.6: Monthly and Annual Drought Index for four climate stations in Ha Tinh

Weather

Station

Huong
Son

048 045 067 057 0588 @ 1.18 127 059 0.16 009 i 0.18 036 : 044

Ha Tinh 035 041 065 070 065 081 122 045 0.12 007 : 015 027 i 030

Huong
Khe

087 072 080 08 05 079 1.14 043 0.13  0.10: 024 061 039

Ky Anh 039 044 078 106 088 @ 137 215 071 0.14 008 : 0.14 026 @ 0.38

Source: ISPONRE 2009
Map 0.5: Location of some extreme climatic events and disasters in Ha Tinh
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Serious losses to agriculture in Ha Tinh caused by drought occurred in the summer season of
2010. In Huong Son District, 2,450ha rice failed due to poor germination and slow growth. In
some areas such as Son An, Son Bang, Son Trung and Son Quang, Son Tra, lack of water was
exacerbated by unstable power supply, so pumped irigation water was not available. Duc
Tho District, considered the province’s granary, lost more than 2,000ha for the same reasons.

High femperatures and drought also increase the risk of forest fires. Ha Tinh has 365,000 ha of
forests and forest lands, and dozens of hectares of forest burn every year as a result of
drought. The years 2005 and 2006 were particularly bad.

6.4.2. Cold snaps

As described above, the coldest weather in Ha Tinh typically occurs between December and
February, and cold snaps with temperatures below 5°C lasting several days can occur several
fimes during the season. Cold snaps are most common in constricted mountain valleys, but
in 2008, the entire province was affected. These prolonged and extreme cold weather events
can kil rice seedlings, cause the abortion of citrus crops and even Kill livestock. Farmers on
the coastal plain south of Ha Tinh reported losing 25% of their winter paddy to cold, but
detailed figures for economic losses from cold snaps in Ha Tinh are not available.

6.4.3. Storms and floods

Storms bring heavy rains and high winds. In estuaries and coastal areas storms cause floods,
and areas inside dikes, such as Duc Tho - Can Loc, often suffer prolonged waterlogging. Storm
surges associated with cyclones typically leave many displaced households. Province-wide
8,615 households (31,946 people) had to be relocated, with the largest number in Ky Anh
district (2,920 households and 8,893 people). Downstream of large reservoirs like Ke Song,
delbris carried by flood water causes loss of lives and property. High winds cause damage to
infrastructure including the loss of roofs or total collapse of houses and other buildings, falling
tfransmission poles and breaking of transmission wires. They also cause considerable damage
to agriculture - including lodging of field crops, and wind throw of free crops, and loss of fruits
from fruit trees.

In Ha Tinh, floods often occur simultaneously on all 4 major rivers - Ca, La, Ngan Sau, and
Ngan Pho. Flooding also occurs on a smaller, local scale, such asin Ngan Sau (1960), La (1978)
and Ngan Pho (2002). While on many rivers, floods peak for short periods, usually 6 - 8 hours,
on the Ngan Pho River, they often last 8 - 12 hours and may take 8-10 days to recede fully.
Flash floods, peaking for 2-3 hours and receding again after 2-3 hours are common in the
Huong Son and Huong Khe, where rivers flow through narrow mountain valleys. Between 1959
and 2006, 21 major floods reached a Level 3 alarm. The largest floods and flash floods
occurred in 1960, 1962, 1964, 1978, 1983, 1989 and 2002. A few of these events are described
below, and available data on the economic and social impacts of individual storms over the
last 10 years are provided in Table 6.7.



In September 2002, a tropical depression hit Ha Tinh, causing heavy rains across the whole
province, particularly on the Ngan Sau and Ngan Pho River basins. Son Diem experienced
753mm of rain, the highest daily total in 50 years, and the water level of the Ngan Pho River
there rose to 156.8 m, reaching a Level 3 alarm. In flood, this river typically flows at over
2m/second and carries huge amounts of mud, as well as trees and debris from damaged
houses. This flood left mud deposits up to 80 cm thick. Flash floods in Huong Son, Huong Khe,
Vu Quang and Duc Tho associated with the same storm killed 53 people and injured 111
more.

Typhoon No.2, in August 2007 brought four days of heavy rain, with 1,153mm falling in Huong
Khe. The accompanying flood peaked at a record 16.13m. Water quickly flooded the Ngan
Sau and Ngan Truoi rivers, affecting 22 communes in Huong Khe, nine in Vu Quang and four
in Duc Tho. Huong Son district was completely isolated from the rest of the province. The storm
caused loss of life and infrastructure damage, with 29 people killed, and 44 injured and total
damage estimated at 667 billion VND.

Table 0.7: Summary of Economic and Social Damage

from Selected Storms in Ha Tinh, 2002-2013

' ; Damage
Deaths
| | | ~ (Billion VND)
2002 1822Sep 56 11 824
2007  06-08 Aug 29 44 667
2010 14-19 Oct 51 175 6,400
2013 15-16 Oct 5 23 1037
TOTAL 141 353 8,928

Source: Ha Tinh PC 2014

In October 2010, the various climate phenomena combined to produce six days of heavy
rainfall: Chu Le received 1,032mm; Son Diem 672mm and Ha Tinh City 1,126mm, producing
another historical peak flood at Chu Le of 16.6m and flows of 582m?3/s. Floods inundated 182
of the province’s 262 communes causing severe damage to people, property and technical
infrastructure: 51 people died, 175 were injured and damage estimated at 6.4 trillion VND was
caused. The floods nearly caused the Ho Ho Dam to fail, when heavy rains filled the reservoir
to capacity. Emergency discharges caused serious damage to villages and agricultural land
downstream in the Ngan Sau Valley and to the railway line.

Typhoon No.11 in 2013 also struck in October, with level 7-8 winds and up to 19 hours of rain,
bringing 400-500 mm rain and peak floods of 14.4m and Level 3 flood alerts. There was severe
flooding and heavy damage to 66 commmunes in 4 districts Huong Son, Huong Khe, Vu Quang
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and Duc Tho. In Ha Tinh city many streets were flooded from 0.5 to 1.0m deep. The flood killed
5 people, and injured 23, with a total estimated damage of 1,037 billion VND.

Heavy rains associated with storms cause soil erosion and landslides. Erosion is exacerbated
by unsustainable land use, which leaves soil surfaces bare or poorly covered. In the lowlands,
surface erosion removes topsoil leaving gravel and stone. Gully erosion is common in the
upland districts of Huong Son, Vu Quang, Huong Khe, leading to sedimentation of reservoirs
and reducing irrigation and electricity generation capacity. The rate of erosion in Ha Tinh is
estimated at over 20 tons/ha/year, and eroded areas are estimated to extend over 100,000
ha.

In Ha Tinh, the most damaging landslides occur mostly along Highway 8, between Hong Linh
to the Cau Treo border gate; Provincial Road 5 in Vu Quang, the Vung Ang to Dong Le
(Quang Binh) road? Landslides are also common on steep slopes in forested areas,
particularly where short-rotation tree crops have been planted.

These storms caused significant loss of life and economic damage in Ha Tinh. As shown in
Table 4, between 2002 and 2013, cyclones killed 141 people, injured a further 353, and caused
economic losses of 8,900 billion VND.

6.4.4. Whirlwinds and blowing sand

Whirlwinds often occur during the transition period between dry and wet season (March-
April). For example in April 2013, two days of heavy rain were accompanied by whirlwinds
that killed a two-year old boy, swept the roofs off more than 1,000 houses and flattened 100
ha of crops in Huong Khe District. Total damages in Ha Tinh are estimated at 2 billion VND.

Wind erosion is very common in coastal areas of Ha Tinh. Under the effect of sea breezes,
sand from the coastal dunes blows onto fields, especially in the dry season.

6.4.5. Sea Level Rise, coastal erosion and salinization

Historically sea level has been rising at an average rate of about 3mm/year over the last two
decades. In 10 years to 2014, in Cam Xuyen District, high tides exceeded the previous high
water mark by 10-15cm. Other districts such as Nghi Xuan, Thach Ha, and Loc Ha are also
experiencing the initial impacts of sea level rise, salt water intrusion in rivers and flooding in
some coastal areas. Sea level rise also exacerbates storm surges during cyclones.

The coastline of Ha Tinh is relatively straight, and erosion and sedimentation processes occur
to different degrees seasonally and in different places, reflecting the underlying geology.
Overdall, depositional process dominate, for example from Xuan Dan to Xuan Truong and
Xuan Hoi, the coast road at Thien Cam beach and certain sections of the coast in Ky Phu
and Ky Xuan Communes. However, 11 sections of the coast are eroding. The average rate

2 Landslides also occas a result of earthquakes associated with the activity along the Ca River fault zone
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of erosion is 8.8m/yr, but in certain sections rates are much higher. Xuan Hoi - Nghi Xudn
(19.4m/yr), Cam Hoa (18.6m/yr), Cam Nhuong (30m/yr), Cam Xuyen and Ky Nam (12.2m/yr)
and Ky Phuong (15m/yr) (Ha Tinh PPC, 2011)%.

Rising fides, in conjunction with the north-east monsoon, push salt water further up rivers and
info the mainland. Saline water can seep under the bases of dykes and into agricultural fields.
In-field salinization of Ha Tinh’s coastal plains is already a problem and several seawater
infrusion barriers have been constructed.

3 These figures seem too high, and should be checked.
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6.5. Summary and Conclusions

The climate of Ha Tinh is characterized by a cool relatively dry winter, November - March and
hot wet summer April - October. Its position in the tropical monsoon transition zone brings
much variability. Early in the summer season, hot dry Lao winds frequently interrupt the rains,
bringing drought. Most years, late in the summer season tropical cyclones hit the province,
bringing heavy rains and strong winds. The province'’s topography of a narrow coastal plain
backed by high mountains, drained by steep rivers, intensifies the impacts. Thus the people
and economy of the province Ha Tinh have long experienced a range of climate challenges
and impacts, including storms, droughts, dry hot westerly winds, heavy rains and floods.

Overall, storms have had the greatest impact, economically and socially. Storms take place
towards the end of the main growing season for the most important crops, and typically
affect a wide areaq, bringing both high winds and heavy rains, causing flooding and landslides
inland, storm surges at the coast, and wind damage everywhere. The area at the confluence
of the Ngan Pho and the Ngan Sau rivers is particularly susceptible to floods. Heat waves and
drought, caused by the rainfall regime and the dry Lao wind, and cold snaps caused by
movement of continental air-masses, also tend to have widespread effects, though costs
incurred from neither have been quantified.

Other climatic events are more localized. Salinization affects coastal areas and lower river
systems. Depending on local geology, on some parts of the coast are depositing, others
eroding.

As will be seen in the next chapter, climate change is set to make most of these impacts
worse.
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