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MANGROVE MANAGEMENT AT THE GULF OF KUTCH, INDIA FOR
COASTAL PROTECTION AND RESILIENCE TO CLIMATE CHANGE - REVIEW
OF MANGROVE PLANTATION EFFORTS

Ulrich Saint-Paul’’, Bharat Jethva’

! Leibniz Center for Tropical Marine Ecology, Bremen, Germany,
?. Mangrove Society of India and Technical Assistant to ISME Project in Gujarat,
*. E-mail: ulrich.saint-paul@zmt-bremen.de

Over the past 50 years, approximately one-third of the world’s mangrove forests have
been lost, but most data show very variable loss rates and there is considerable margin
of error in most estimates. Mangroves are a valuable ecological and economic resource,
being important nursery grounds and breeding sites; a renewable source of wood;
accumulation sites for sediment, contaminants, carbon and nutrients; and offer
protection against coastal erosion. The destruction of mangroves is usually positively
related to human population density. Major reasons for destruction are urban
development, aquaculture, mining and overexploitation for timber, fish, crustaceans and
shellfish. Over the next 25 years, unrestricted clear felling, aquaculture, and
overexploitation of fisheries will be the greatest threats, with lesser problems being
alteration of hydrology, pollution. In addition to that mangroves are even more
endangered to future sea-level rise caused by global warming.

The Gujarat Forestry Development Project aims at an integrated management of natural
resources that include an appropriate mix of forest and non-forest lands and biodiversity
objectives. In Gujarat, a state with inadequate forest cover and quality, the urgency to
continue to strengthen these efforts is obvious. Focus area is the Gulf of Kutchch. Its
northern coast has tidal flats while the southern coast is characterized by coral reefs,
islands and extensive mudflats large areas, which are part of the Marine National Park
and Sanctuary. There are still some patchy natural mangroves areas, which are not well
protected showing signs of depletion and degradation. Realizing the importance of
mangrove forests, the state government undertook plantation of mangroves since 1969.
The main objective is the increase of coastal protection. Actually with financial support
of JICA and giz'® in the framework of the Gujarat Forestry Development Project 15,000
ha of mangroves are planned to plant in this area, using mainly Avicennia marina.
Planting is successfully performed with the application of the Ot/a technique, which are
raised platforms of mud of 1 x 1 m in the inter-tidal zone, with about 80 seedling/m’. As
no subsequent thinning is done and replantation is mainly practiced as monoculture, the
intended function of mangroves for coastal protection is endangered. The consequences
of this inadequate management for mangrove rehabilitation will be discussed, as these
areas are highly vulnerable to climate change impacts. On the other, healthy coastal
wetland ecosystems, such as mangrove forests, can reduce that vulnerability as they
provide protection from climate impacts like storms or sea level rise.

Key words: Mangrove, Rehabilitation, Green belt.
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DAC BIEM XOI LO/BOI TU TAI DAI VEN BIEN BONG BANG
SONG CUU LONG

Lé Pinh Mau, Pham B4 Trung, Lé Phwéc Trinh
Vién Hai duong hoc

Bai bao trinh bay mot sé két qua nghién ctru vé dic diém xo6i 16/bdi tu tai dai ven bién
dong bang song Cuu Long. Dur liéu vé bién dong duong bo giai doan 1965-1995 dugc
liy tir dé tai cap Nha nudc KHCN.06.08 (1996-2000). Cac dicu kién thuy thach dong
luc ving ven bd duoc tham khao tir két qua nghién ctru ciia mot s6 dé tai do Vién Hai
dwong hoc chu tri trong nhitng nim gan day. Két qua nghién ctru cho thiy duong bo tir
Can Gio dén Bac Liéu bi x6i 1¢' manh tai Can Gio (Tp. HCM), Go Cong Pong (Tién
Giang) va Ganh Hao (Bac Li€u), tuy nhién, xen k& 1a nhiing khu vyc duogc bdi tu.
Puong bo thudc tinh Ca Mau bi x6i 16 trén toan dai phia bo dong trong sudt thoi ky
1965-1995, ngoai trr doan bo tai miii Ca Mau noi hang nam tién ra bién khoang hon
100 m. Nhiing nim gan day, toan by dai ven bo Ca Mau ké ca miii Ca Mau bi x6i 10
nghiém trong. Hién tugng trén da trd thanh mbi quan tdm dac bi¢t ctia cadc nha hai
duong hoc Viét Nam va thé gioi.

Tir khoa: Xoi [6, Boi tu, Pong bang séng Ciru Long, Miii Ca Mau.
EROSION/DEPOSITION FEATURES ALONG MEKONG RIVER DELTA COAST

Le Dinh Mau’, Pham Ba Trung, Le Phuoc Trinh
Institute of Oceanography,
01, Cau Da Str, Vinh Nguyen, Nha Trang City, Viet Nam
*. E-mail: ledinhmau.vnio@gmail.com

This paper presents some study results on the coastal erosion/deposition features in
Mekong River Delta (MRD) coast. Data on shoreline variation from 1965 to 1995 were
taken from national project KHCN.06.08 (1996-2000). And hydro-litho-dynamical
conditions were taken from some recent projects which were carried out by the Institute
of Oceanography, Vietnam. Study results show that the Mekong River Delta coastline
from Cangio to Baclieu was serious eroded at Cangio (Hochiminh City), Gocongdong
(Tiengiang Province) and Ganhhao (Baclieu Province), but some places have been
accreted. However, the coastline along Camau Peninsular has been eroded in all places
from 1965 to 1995 except the coastline of Camau Cap where the coastline was accreted
at yearly rate of about more than 100 m towards south. But, in recent years the coastline
of Camau Peninsular has been serious eroded including the coastline of Camau Cap.
This phenomenon now becomes the remarkable concern of all Vietnamese
oceanographers in particular and internationally in general.

Key words: Erosion, Deposition, Mekong River Delta, Camau Cap.
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MO PHONG CAC KICH BAN TRAN DAU KHU VUC CANG
HA DOAN — HAI PHONG

Lé Pirc Cuong, Pham Hai An, Tran Anh Tu

Vién Tai nguyén va Méi trudng bién, Hai Phong
Cang Ha Doan 1a mot trong nhimng cang xuét nhap diu quan trong ciia thanh phd Hai
Phong trong thoi gian t¢i. Cac kich ban m6 phong tran dau véi khéi lugng 1a 5.000 tan,
loai dau DO theo déc trung mua va thuy tridu. Ket qué cho thay, trong pha triéu 1én, sau
khi su ¢b xay ra thi toan bd vét dau di chuyen vé phia thugng nguén song Cam, sau do
di chuyen tro lai phia ha ngudn Ltrong pha triéu xubng. Khi su ¢b tran dau xay ra trong
pha tridu xudng, toan bd vét dau di chuyén ra phia ngoai cira song Cam. Sau khi ra
ngoai vét dau nhanh chong mé rong va anh hudng chu yéu dén khu virc dong nam Cat
Hai, ctra song Lach Tray va ban dao Dinh V1, trong cac pha triéu 1én vét dau di chuyén
chd lai vao hau hét cac song va mot phan di chuyen sang vinh Ha Long nhung ham
luong da suy giam déng ké. Trong mua kho, vét dau ton tai 1au hon va anh huéng sau
vao bén trong cac séng so voi mua mua. Qué trinh phat tan va lan truyén dau tir thoi
diém phat sinh su ¢ chi dién ra trong khoang 13 ngdy trong mua kho va 8 ngay khi su
cb xay ra vao mia mua.

T khoa: Kich ban tran dau, Phat tén va lan truyén, Pha triéu, Cang Ha Doan

SIMULATION SCENARIOS FOR OIL SPILL IN THE HA DOAN PORT,
HAI PHONG CITY, VIET NAM

Le Duc Cuong , Pham Hai An, Tran Anh Tu
Institute of Marine Environment and Resources,
246 Da Nang St., Hai Phong City, Vietnam.

*. E-mail: cuongld@imer.ac.vn

Ha Doan port has been considered as the key import/export for petroleum of Hai Phong
city in the future. Scenarios of oil spill simulation with 5.000 tons of DO oil dispersal
and based on seasonal and tidal characteristics. The results show that, in the flood-tide
phase, after the incident, all oil floating moves inward Cam River, and then moves back
outward in the ebb-tide phase. When oil spill occurs in ebb-tide phase, all floating oil
moves outwards Cam estuary. After that floating oil expands rapidly and affects to
major areas of the southeastern of Cat Hai Island, Lach Tray estuary, around of Dinh Vu
peninsula, respectively. In the flood-tide phases, floating oil moves back into the rivers
and small amounts spread to Ha Long bay. However, the volume has declined
significantly. In dry season, floating oil that lasts longer and to affect deep inside the
rivers compared to the rainy season. The process of dispersal and spread of oil takes
place of about 13 days and 8 days in case of dry and rainy season respectively after the
incident occurred.

Key words: Oil spill scenarios, Dispersal and spread, Tidal phase, Ha Doan Port.
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RECONSTRUCTING LONG-TERM CHANGES IN PRODUCTIVITY USING
SEDIMENTARY ALGAL INDICATORS IN THE CURDIES RIVER ESTUARY,
SOUTH-WEST VICTORIA, AUSTRALIA

Phuong Thanh Doan" 2" Peter Gell’ and Rosie Grundell’
" The University of Da Nang,
459 Ton Duc Thang Street, Lien Chieu Dist., Da Nang City, Viet Nam
*PhD candidate, School of Science & Engineering, University of Ballarat (Mt Helen),
PO Box 663, Ballarat, Vic, 3353, USTRALIA.
*. E-mail: p.doan@ballarat.edu.au

Sediments accumulated in lakes and estuaries have been widely used as an indirect
climate proxy for tracking long-term changes in local, regional and global climate
changes. In this study, we present reconstructed past changes in productivity and algal
composition in an estuarine ecosystem in south-western Victoria, Australia. By using
sedimentary algal indicators deposited in sediments we aim to investigate past trends of
western Victorian climate and catchment’s changes. Sediment core were collected from
a depth of 5.94 m in the Curdies Inlet and sectioned at 0.5 cm intervals for pigment and
diatom analyses. Our results from reconstructed pigment and diatom stratigraphy over a
span of ¢.6000 years demonstrate that the Curdies Inlet is a relatively stable system with
influences of both the freshwater river and tidal/marine flows. In the upper sediment, we
find that there is a significant shift from 50 cm depth with a decrease in the presence of
Pinnularia yarrensis, which implies a decline in brackish influence on the Curdies
estuary. From the sediment of 5-0 cm depth, we also find recent increase in
concentrations of marker pigments such as Zeaxanthin, Canthaxanthin and Echinenone
indicating recent high Cyanobacteria abundance. Our findings would contribute to
better understanding of estuaries response to climate and catchment changes, serving as
background data for the Strategic Management Plan of the Curdies River under future
climate changes.

Key words: Sediment, Algal indicators, Estuary, Diatoms, Pigments.
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MANGROVES AT RISK IN THE MEKONG RIVER DELTA

Le Xuan Thuyen*, Nguyen Viet Quoc, Tran Bao Duy
University of Science, Vietnam National University,
277 Nguyen Van Cu Str., 5 Dist., Ho Chi Minh City, Viet Nam
*. E-mail: Ixthuyen@hcmus.edu.vn

The risk of being submerged for the mangrove along the coast of the Mekong River
Delta (MRD) is discussed on the basic of integrating sea level rise
[http://sealevel.colorado.edu/] and shallow subsidence rate. This last measurement is
conducted by SET technique [D.R. Cahoon, J.C. Lynch (1997), Vertical accretion and
shallow subsidence in a mangrove forest of southwestern Florida, USA. Mangrove and
Salt Marshes, vol. 1, p. 173-186] and is a part of a worldwide network
[http://www.pwrc.usgs.gov/set].

The preliminary data obtained from two zones: estuarine mangrove in the Cangio bio-
reserve sphere and mangrove in the open coast at the cape Camau, revealed that the
subsidence rate is quite high and different at these zones, from 20 to 40mm within 8
months (Jun. 2011 - Feb. 2012), respectively. In fact, the accretion occurs continuously
under mangrove forest due to a seasonal high siltation carried out by long-shore drift
and tidal flow, but this compensation is uneven and much depends on the local bio-
geomorphological specifications and also a distant provenance of alluvion from the
Mekong basin. Considering additional recent data on sea level rise obtained from
satellite data, and reduction of solid charge derived from the Mekong River, we may
point out that the effective sea level rise along the coast of MKD is much greater than
the survival threshold as known for mangrove (0.1 — 0.4 m/century). This information
helps to explain the on-going massive loss of mangrove along the coast of the Mekong
River Delta.

Key words: Mangrove forest, Sea level rise, Subsidence rate, Alluvion, Mekong River
Delta, Ca Mau.
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MO HINH TRUONG GIO TRONG BAO

Luwu Tri Anh )
Trudong Pai hoc Khoa Hoc Tu Nhién, Pai hoc Qudc gia Tp. HCM

M0 hinh truong gi6 trong bao dugc xay dung dua trén cong thirc cta Jelesnianski va cac
cong su (1992) st dung trong md hinh SLOSH (Sea, Lake, and Overland Surges from
Hurricanes). M6 hinh dugc chay thir voi cac truong hop khac nhau khi thay d6i cong
thitc kinh nghiém tinh ban kinh van toc gi6 cuc dai trong bdo. Bién thién cua luc
Coriolis theo vi d6 dugc thay doi trong mo hinh dé dénh gia mdi lién hé giita van toc
gi6 cuc dai va do giam ap tdm bao theo do vi. Két qua ham tuong quan theo vi do thu
dugc tir moé hinh duoc so sanh véi két qua tuong quan tir s6 lidu thyc (Best Track) cua
trung tdm khi tuong Tokyo (Nhét Ban). Thiét 1ap hé sb6 C van tr moi lién hé Vimex=
C(1010 — p,)" theo vi do. Két qua thu duoc dung dé lam sd lidu dau vao cia mo hinh
song hay mé hinh nuéc dang trong khu vire khong c6 sé lidu do dac van tdc gio.

Tir khoa: M6 hinh, Ban kinh vén toc gio cuc dai, Luc Coriolis, Bdo, Vi do

THE STORM WIND MODEL

Luu Tri Anh
University of Science, Vietnam National University,
277 Nguyen Van Cu Str., 5 Dist., Ho Chi Minh City, Viet Nam
E-mail: anhluutri@gmail.com

The storm wind model used in SLOSH (Sea, Lake, and Overland Surges from
Hurricanes) model (Jelesnianski et al., 1992) is simplified by a direct solution of the
inflow angle, this solution allows to stably and rapidly calculate the wind and pressure
fields of a given intensity storm. The input parameters such as size of the storm, density
of air, radius of maximum storm, maximum wind speed are discussed and a set of storm
parameters is chosen in order to reproduce a typical in the western North Pacific. The
radius of maximum wind speed and the latitude in Coriolis’s equation are change in the
model. The model results and input parameters are validated by comparing the pressure-
wind relationship simulated by the model with the one deduced from the best track data
(1977-2009) of the Regional Specialized Meteorological Center (RSMC) Tokyo. The
surface wind and pressure fields given by the model may be introduced to wave or
storm surge simulations to assess the impacts of a typical storm, or a real storm in case
of real parameters and storm path are known.

Key words: Model, Radius of maximum wind speed, Coriolis force, Storm, Latitude
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NGHIEN CUU KHA NANG PHAN HUY MUOI THAN CUA VI KHUAN
PHAN LAP TU VINH HA LONG

Nguyén Thi Thu Huyén', Nguyén Thi Yén', Nguyén Pinh Tho', Xavier Mari’,
Jean-Pascal Torréton’, Lai Thuy Hién'
L Phong Vi sinh vat dau mé, Vién Cong ngh¢ Sinh hoc;
* Pon vi nghién ctru bién 5119 Hé thdng sinh thai bién duyén hai, Montpellier, Phap

T cAc mAu nude bé mit 6 nhiém mudi than tai vinh Ha Long, chiing t6i da phan lap va
tuyén chon dugc 3 ching vi khuan (BV 3.7, BV 5.2 va BV 6.3) ¢6 kha ning sinh truong
trong moi truong chira mudi than. Ca 3 chung déu 1a vi khuan duong. Ching BV 3.7
khong c6 kha nang sinh bao tir trong khi 2 chung con lai déu c6 kha ning. Két qua phan
tich kit chuan sinh héa API 50CHB va API 50CHL cho thiy, ching BV 3.7 c¢6 d6 tuong
ddng 99,9% voi loai Lactobacillus salvarius, ching BV 5.2 ¢6 do twong dong 99,4%
v6i loai Bacillus subtilis, chung BV 6.3 c6 do tu:ong dong 99 ;7% voi loai Bacillus
pumillus. Ching BV 3.7 ¢6 kha nang sir dung mudi than lam nguon cacbon duy nhat
trong khi 2 ching con lai phan hiy mudi than t6t hon néu c6 bd sung thém ngudn
carbon glucose. Cac két qua nay 1a phat hién dau tién vé kha nang phan hiy mudi than
cua cac loai Lactobacillus salvarius, Bacillus subtilis va Bacillus pumillus.

Tir khéa: Vi sink vat, O nhiém, Mudi than, Cacbon, Vinh Ha Long

STUDY ON BLACK CARBON DEGRADATION CAPACITY OF BACTERIA
ISOLATED FROM HALONG BAY

Nguyen Thi Thu Huyenl’*, Nguyen Thi Yen', Nguyen Dinh Tho', Xavier Mari’,
Jean-Pascal Torréton”, Lai Thuy Hien'
! Institute of Biotechnology, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam
2, UMR 5119 ECOSYM, Place Eugene Bataillon, 34095 Montpellier, France
*. E-mail: huyen308@gmail.com

From the surface microlayer samples of black carbon contaminated waters collected at
Halong Bay, three strains including BV 3.7, BV 5.2 and BV 6.3 that are capable of
growing in medium containing black carbon were isolated and selected. All 3 isolates
were positive bacteria. Spherical-shaped bacterial strain BV 3.7 can not make
speculation whereas others can form endospores. By using API S0CHB and API S0CHL
kits, strains BV 3.7, BV 5.2 and BV 6.3 are identified as Lactobacillus salvarius,
Bacillus subtilis and Bacillus pumillus with 99.9%, 99.4% and 99.7% similarity,
respectively. Strain BV 3.7 Strain BV 3.7 can utilize black carbon as sole carbon while
others degrade black carbon better if glucose is added. Obtain results are the first
discovery of black carbon degradation capacities of Lactobacillus salvarius, Bacillus
subtilis and Bacillus pumillus.

Key words: Microorganisms, Pollution, Black carbon, Carbon, Halong Bay
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NGHIEN CUU SU HINH THANH VA PHAN BO CAC KHOI NUGC
TANG MAT BIEN BONG

Nguyén B4 Xuin
Vién Hai duong hoc

Két qua nghién ctru bude dau da cho thiy ¢ Bién Pong di ton tai 2 khdi nudc tang mat
cha yéu, d6 1a khéi nudc néng ting mit Bién Pong (ky hiéu B) va khéi nudc lanh tang
mat (ky hi¢u A). Khbi nudc nong B 1a khéi nude ludn ton tai & Bién Pong. Trong mua
hé khéi nuéc ndy phat trién manh va bién Bién Pong thanh bon chira nudc nong véi
nhiét 6 16n hon 27,0°C-27,5°C. Trong thoi ky gié mua dong bac, khdi nudce nay bi don
ép va i vé phia bd dong ciia Bién Pong. Khéi nude B hinh thanh tir hé dong chay ¢
phia bac va nam dudng xich dao cua Thai Binh Duong chay vao Bién Dong qua cac eo
bién & phia nam va phia dong. Khéi nuée lanh A 1a khéi nudc bién d6i kha phtre tap,
nén c6 thé chia thanh 2 tiéu khdi nude khac nhau, d6 1a khéi nudce lanh A1 va khdi nudce
am A2. Trong thoi ky gié mua dong biac khéi nuéc Al chay vao Bién Pong chi yéu qua
eo bién Pai Loan. Khéi nudc Al cé nhiét do ting mat <24,0°C-24,5°C. Khdi nudc am
A2 chay vao Bién Pong thong qua eo bién Luzon c6 ngudn gdc tir hé dong chay am
Kuroshio c¢6 nhiét 6 ting mit trong khoang 24,0°C (24,5°C)-27,0°C (27,5°C).

Tiwr kKhéa: Khoi mede, Nhiét dp mede bién, Dong chay Kuroshio, Bién Péng

STUDY ON THE FORMATION AND DISTRIBUTION OF SURFACE
WATER MASSES IN THE EAST SEA

Nguyen Ba Xuan
Institute of Oceanography,
01 Cau Da Str, Vinh Nguyen, Nha Trang City, Viet Nam
E-mail: ba_xuan04@yahoo.com

The initial study results showed that in the East Sea existed two major surface water
masses which are the surface hot water mass (symbol B) and the surface cold water
mass (symbol A). The water mass B has always existed in the East Sea. In summer this
water mass strongly developed and turned the East Sea into the hot water tank with the
surface temperature greater than 27.0-27.5°C. During northeast monsoon period, due to
the strong dispute of the cold mass A, the water mass B was pressed back toward the
east coast of the East Sea. The origin of water mass B was formed by the hot water
flowed into the East Sea through the straits in the south and east of the East Sea. The
cold water mass A may be divided into two sub-water masses namely the cold water
mass Al and warm water mass A2. During the northeast monsoon, the water mass Al
flowing into the East Sea mainly through the Taiwan Strait with surface temperature
<24.0-24.5°C. The warm water mass A2 flows into the East Sea through the Luzon
Strait is derived from the warm Kuroshio current with surface temperature changed in
the range of 24.0°C (24.5°C)-27.0°C (27.5°C).

Key words: Water mass, Water temperature, Kuroshio current, East Sea
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PE XUAT MUC TIEU, QUAN BPIEM VA NHIEM VU UNG PHO VOI BIEN
POI KHI HAU CUA HAI QUAN NHAN DAN VIET NAM

Nguyén Thi Thanh Hué', Nguyén Viin Tac’
L Truong Pai hoc Khoa hoc Ty nhién - Dai hoc Quéc gia TP Hb Chi Minh
?. Hoc vién Hai quan

Bién d6i khi hau (BPKH) la mot thach thue lon ¢ thé ki XXI ma con nguoi phai d6i
mat. Viét Nam 1a mot trong sé it qubc gia ganh chiu nang né nhat. Chinh phu Viét
Nam d4 ban hanh Chuong trinh nghi sy 21 vé dinh huéng chién lugc phat trién bén
viing & Viét Nam; quyét dinh phé duyét Chuong trinh muc tiéu qudc gia tng phd voi
BDKH. Theo d6, Bo truéng Bo Qudc phong da ban hanh Quyét dinh phé duyét Ké hoach
thuc hién cac nhiém vu thudc Chuong trinh muyc tiéu Qubc gia tmg pho véi BDKH. Trién
khai thuc hién quyét dinh do, B6 Tu 1énh Hai quén da to chtrc Hoi thao khoa hoc vé
tmg phé v6i BDKH cia Quén chung Hai quan, nham danh gia anh huong cua BDKH
d6i voi cac cong trinh va linh vuc hoat dong cia luc luong hai quén; dé xuat ké hoach
hanh dong cua Quan chung. Bai bdo trinh bay ban dé xuat vé muc tiéu, quan diém va
nhiém vu tmg phé véi BPKH bao gdm muc tiéu tong quat, nim quan diém va chin
nhiém vu tng pho6 véi BDKH cta Hai quan Nhan dan Viét Nam.

T khéa: Bién doi khi hgu, Quan ching Hai qudn, Ung phé

PROPOSING OBJECTIVES, POINTVIEWS AND DUTIES FOR ADAPTATION TO
CLIMATE CHANGE OF VIET NAM PEOPLE’S NAVY

Nguyen Thi Thanh Hue', Nguyen Van Tac™"
! University of Science, Vietnam National University,
277 Nguyen Van Cu Str., 5" Dist., Ho Chi Minh City, Viet Nam
*. Navy Academy; Nha Trang, Viet Nam
*. E-mail: nguyenvantac1957@gmail.com

Global climate change called shortly climate change is a great challenge in the 21
century that human being is facing. Vietnam is one of countries affected severely by
climate change. Prime Minister of Vietnam promulgated the 21% Agenda about the
Strategic Orientation for Sustainable Development in Vietnam; decision on approval of
the National Target Program for Climate Change Adaptation. Therefore, Defense
Minister promulgated the decision for approval on Implementation Plan for Tasks of the
National Target Program for Climate Change Adaptation. To implement that decision,
High Command of Navy organized a workshop on responding to Climate Change of the
Naval Service aiming to assess effects of climate change on buildings and fields of the
naval force; propose the action plan of the Naval Service. This paper presents the
proposed objectives, opinions and duties including four overall targets, five viewpoints
and nine tasks for the adaptation of Vietnam People’s Navy to climate change.

Key words: Climate change, Naval Service, Adaptation
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DANH GIA TAN SUAT SU KIEN LUONG MUA CUC PAI
TAI HAI PHONG VA NHA TRANG

Pham Haii An, Vii Duy Vinh, Tran Pinh Lan
Vién Tai nguyén va Moi truong bién

Su kién lugng mua 16n 1a mbi nguy hiém chinh ty nhién, gy ra méi de doa nghiém
trong cho ngudi dan va tai san & cic thanh phd dong dan cu tai Viét Nam. Muyc dich cua
bao céo 1a dé hiéu duoc dic diém céac su kién luong mua 16n trong hai thanh phé ven
bién ctia Viét Nam: Hai Phong va Nha Trang. Két qua phan tich cho thay: tai Hai Phong
luong mua 16n 333.58mm/ngdy va 301.18mm/ngdy tai Nha Trang. Lugng mua cao nhit
timg dugc ghi nhan 1a 342,6 mm (Hai Phong) va 348.7mm (Nha Trang). Két qua xét
nghiém Mann-Kendall cho thiy ring c6 sy giam déng ké lugng mua tai Hai Phong
(1978-2007), trong khi khong c6 xu huéng rd rang vé luong mua tai Nha Trang (1979-
2008). Bé udc tinh thoi gian 1ap lai ciia cac sy kién luong mua 16n, phuong phap phan
phdi GEv dugc sir dung dé tinh toan phan phdi. Cac két qua cua thoi ky lap lai coa
luong mua cyuc dai trong vong 50 nam 1a 330,14 mm tai Hai Phong va 323,98 mm tai
Nha Trang. Tuong tu nhu vy, luong mua t6i da dy kién s& xay ra trong 100 nim t&i 1a
366.23mm (Hai Phong) va 359.99mm (Nha Trang).

Tw khoa: Luwong muwa, Thoi ky lap lai, Hai Phong, Nha Trang

ASSESSMENT OF FREQUENCY - MAGNITUDE OF EXTREME RAINFALL
EVENTS WITH CASE STUDY HAI PHONG AND NHA TRANG

Pham Hai An, Vu Duy Vinh and Tran Dinh Lan
Institute of Marine Environment and Resources,
246 Da Nang Str., Hai Phong City, Viet Nam
" E-mail: lantd@imer.ac.vn

Extreme rainfall events are primary natural hazards, which cause a severe threat to
people and their properties in populated cities in Vietnam. The purpose of this report is
to understand the characteristics of the extreme rainfall events in two coastal cities of
Vietnam: Hai Phong (northeast) and Nha Trang (south central). The extreme rainfall
events were defined as those exceeding the 95th percentile for each station. Analytical
results show that in Hai Phong the extreme rainfall (95th percentile) is about
333.58mm/day and 301.18mm/day in Nha Trang. The highest rainfall data ever
recorded are 342.6 mm (Haiphong) and 348.7mm (Nha Trang). The result of the Mann-
Kendall tests show that there was a significant decreasing of the rainfall in Hai Phong
from 1978 to 2007, while no clear trend of the rainfall was recorded in Nha Trang from
1979 to 2008. In order to estimate the return period of the extreme rainfall events, the
method General Extreme Value Distribution was used to calculate frequent distribution.
The magnitudes of daily maximum rainfall were from 2 to 100 years. The results of the
return period of the rainfall maximum within 50 years were 330.14 mm and 323.98 mm
in Hai Phong and Nha Trang, respectively. Similarly, maximum rainfalls are expected
to occur for 100 years about 366.23mm (Haiphong) and 359.99mm (Nha Trang).

Key words: Rainfall, Return period, Hai Phong City, Nha Trang City
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