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1. Abstract:

In period 12-15 December, 2013 TC Evan was the worst tropical cyclone to have hit Samoa since TC Val in 1991. Over USD $210million of damage occurred with flooding along the Vaisigano river as the major contributor. There were 4 deaths and 10 missing sailors reported. TC Evan was difficult to forecast as it intensified to storm to the southwest of Samoa and then category 4 to the north of Samoa as it curved around.  Forecast guidance from RSMC Nadi, Wellington available at the time and numerical guidance will be presented. 
2. Introduction
Tropical Cyclone Evan[1] (Regional Specialized Meteorological Centre ( RSMC) Nadi designation: 04F, JTWC designation: 04P) was the worst tropical cyclone to affect Samoa since Cyclone Val in December 1991. The system was first detected on 9 December UTC as a weak tropical depression about 700 km northeast of Suva, Fiji. Over the next 3 days, the depression formed into a tropical cyclone and was named Evan at 0000 UTC on 12 December. On 12 December UTC day, Evan moved eastwards, taking it closer and closer to  Samoa and at the same time, intensified to a Category 2 cyclone. The centre of the system passed across the southeast coast of Upolu and inflicted severe damage over Upolu (see Fig. 1 below) including flash flooding of the Vaisigano River in Apia. Sustained winds of 114km/hr were observed at Mt Fiamoe on Upolu at 0030 UTC on 13 December 2012. Lemafa on Upolu observed 115km/hr at 2300 UTC on 13 December 2012 and Alaoa on Upolu  recorded  rainfall of 404mm in the 24 hours to 1900 UTC on 13 December 2012. The capital Apia(13°50′S 171°45′W)  experienced massive flooding and power outages. As the cyclone moved slowly away from Upolu, it gradually recurved onto a northwest track and intensified to Category 4. However, the most destructive part of Evan managed to stay north of Savai’i. On Savai’i there were no major damages. Falling trees and debris caused minor broken electrical connections and meters and some minor structural damages to houses.
 
Evan continued to recurve to the point it moved westsouthwest over or close to the French Island Territories of Wallis and Futuna on 15 December UTC. On 16 December UTC, Evan moved southwest just to the north of Vanua Levu, Fiji before passing close or over the Yasawa and Mamanuca group of Islands, and western Viti levu. Later on 17 December UTC, Evan was moving away to the south of Fiji.
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Figure 1: Map of Samoa. Note the two main islands of Sava’ii’ and Upolu and the capital Apia. Source: http://en.wikipedia.org/wiki/Samoa
3. Overview of the weather situation 
Figure 2 below (courtesy of the Fiji Meteorological Service) shows TC Evan when it was north of Samoa at 12:30am on 15 December 2012 or 1130 UTC on 14 December Note Tropical depression 03F to the east of Evan over the Southern Cook Islands. 03F had a different structure to a classical tropical cyclone and was trapped underneath a very prominent upper low (Refer to 500hPa wind field in Appendix 6 near 20°S 160°W. The juxtaposition of Evan with 03F could have been a factor in the path that Evan took around Samoa.   
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Figure 2: Mean sea level analysis for the Fiji Meteorological Service at 12:30am 15 December or 1130 UTC on 14 December 2012.  
The tropical cyclone track map (Fig. 3) below as at 1900 FDT or 0600 UTC on 15 December  (as issued by RSMC Nadi) shows the position of Evan to the NW of Samoa.  Note the track of Evan with its eastward approach to Samoa and its sharp recurvature to the NW on moving to the North of Samoa. Note also the intensification of Evan from a Category 2 to a severe cyclone, Category 4.  Note also the forecast track of Evan towards the northern and western areas of Fiji. Fiji was also severely affected by the TC. [1] 
TROPICAL CYCLONE FORECAST TRACK MAP
Severe Tropical Cyclone EVAN 
Tropical Cyclone Warning Number 34 issued 0756 UTC Saturday 15 December 2012 
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Figure 3: Tropical Cyclone track map issued by RSMC Nadi at 1900 FDT or 0600 UTC on Saturday  15 December 2012. Note the path of Evan around Samoa.
The tropical cyclone track map (Fig.4) was issued by the Samoa Meteorological Service (SMS) at 1200am SDT on 14 December or 2200 UTC on 13 December. Note the track of TC Evan South of Upolu and the way it veered to the left North of Samoa.   Note that the slowing of the cyclone is evident from the positions of the TC as it rounded Upolu 
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Figure 4: Tropical cyclone map as issued by Samoa Meteorological Service on 14 December 12:00 or 2200 UTC on 13 December. 
4. Forecasts, warnings and advisories issued 
Appendix 1 contains two Tropical Disturbance Advisories issued by RSMC Nadi on 10 and 12 December.  Appendix 2 contains three Special Weather Bulletins (SWB) issued by the SMS – number 3, “Storm warning, Hurricane watch and Flood Advisory” issued at 1500 UTC on 12 December or 5am on Thursday 13 December; number 12, “Hurricane warning for Upolu and Hurricane watch for Savai’i” issued at 1900 UTC on 13 December or 9am Friday 14 December and number 20, the final one issued at 2100 UTC on 14 December or 11am on Saturday 15 December when the gale warning for Savai’i was cancelled. The Hurricane  warning for Upolu was first issued  in SWB 9 at 1200UTC 13 December or 2AM 14 December.  See Figure 5 below for TC positions annotated with warnings issued. In Appendix 3 are the South Pacific Guidance (SPG) charts issued by RSMC Wellington for the onset target period of 1200 UTC on 12 December to 1200 UTC on 13 December. Note that from 3 days out the SPG charts indicated high winds and heavy precipitation for Samoa. TC Evan was named only 12 hours before the start of the target period. 
[image: image6.emf]
Figure 5: TC Evan track annotated by the actions of the Samoan Meteorological Service Note flood advisories and meetings with the authorities on 12 Dec. SWB3(Storm warnings) and SWB9 (hurricane warnings) on 13 december. 
5. Miscellaneous Weather products used
 Appendix 1 (b) contains track forecasts issued by RSMC Nadi at 0856 UTC on 13 December for data time 1200 FDT on 16 December or 2300 UTC on 15 December.  TC Evan was named shortly after the advisory issued Dec 12. Note that the track indicated by RSMC Nadi on Dec 13 showed a complete 180 reversal over Samoa. The actual track was to the East then northwards followed by westwards to the north of Savai’i. Appendix 4 (a) shows track forecasts and  warnings issued by the Joint Typhoon Warning Centre for i) 1800 UTC on 11 December, ii) 0000 UTC on 13 December, iii) 0000 UTC on 14 December and iv) 1800 UTC on 14 December.   Note that the track reversal is indicated and the tracks in i) and ii) are quite different to what happened in reality. 

Appendix 4 (b) shows  forecast track and intensity information from the Australia Bureau of Meteorology Access-TC run for 6 hourly steps from 1200 UTC on 12 December, 0000 UTC on 13 December and 0000 UTC on 14 December. All three runs indicate a trend for a track reversal to the west. 
Appendix 4 (c) shows two images from USA NOAA NWS WRF 4km model run at 0000 UTC on 13 December. It also indicated a complete reversal over the island of Savai’i in the H+36 forecast but this proved to be a lot further southwest of the actual track.
6. Observations and impacts 
On 12 December, The SMS placed Samoa under a Hurricane Watch (see Appendix 1.) SMS gave briefings to the response agencies the Disaster Advisory Committee (DAC) and the national disaster council. There were media interviews to explain the system and potential impacts. In Samoa, preparations for Evan started on 12 December, with some people boarding up their homes.
      On 13 December the National Emergency Operations Centre (NEOC) was activated at 7AM. An evacuation of areas prone to flash flooding was ordered and a state of disaster declared for 48 hours. Later preparations continued into 13 and 14 December (see Appendix 2) when the cyclone struck, causing widespread damage in the capital, Apia. Many of the roads were blocked by flood waters and downed banana trees. Evan also caused damage to Faleolo International Airport in Apia, where the departure lounge collapsed, forcing its temporary closure.  High winds were reported. The cyclone destroyed houses and caused almost complete failures in the power and water supply systems. The National Disaster Management Office reported that the Tanugamanono power plant was heavily damaged and power might not be restored for up to two months in some areas. A water treatment plant near Apia was also reported destroyed. Four deaths were attributed to the TC, including two children who drowned in low-lying areas.  New Zealand provided a P-3 Orion plane to search for missing fishermen. Many houses were destroyed and people forced to live in emergency shelters (see reports below). The US and New Zealand authorities provided financial aid to Samoa. UN Humanitarian organizations were involved in the aftermath and the clean-up.
    On 15 December a state of emergency was declared for 30 days. Initial damage assessments were begun.

     On 17 December Samoan authorities confirmed that the death toll had reached four with 10 missing sailors, after rescuers abandoned the marine search
.  TC Evan caused major damages to Samoa’s infrastructure (roads, bridges, water and electricity supply, communication), residential houses, businesses, agriculture and the natural environment.  The total cost of the impacts is $210.7 million USD (reflects the combined cost of impact caused by the flood and cyclone).
Cyclone Evan was considered the worst cyclone to hit Samoa in 21 years, when TC Val killed 15 people in Samoa in December 1991. 
From the IFRC International Federation of Red Cross and Red Crescent Societies Information Bulletin n°1 TC-2012-000201-WSM 18 December 2012:

 “Tropical Cyclone Evan made landfall in Samoa on 13 December as a Category 2 cyclone and was stationary over Samoa for approximately 24 hours as it intensified into a Category 3 storm. The Government of Samoa has declared a State of Emergency for the next 30 days. The National Emergency Operation Centre (NEOC) in Samoa was activated on the morning of 13 December to coordinate an emergency response. Samoan Police have confirmed four fatalities and eight people missing at this stage. Apia, the capital of Samoa, experienced severe damage to a number of communities as a result of flash floods. Flooding was severe particularly in the low lying central business district. Numerous fallen trees obstructed roads and brought down power lines. There has been widespread damage including structural damage to outlying buildings and critical infrastructure. Electricity had been cut off in large parts of the country, except for critical services such as the hospital, the NEOC and the meteorology centre, which were being powered by standby generators. The majority of Samoa's main island still has no running water or electricity, and utility workers are continuing their efforts to restore services. However, the central business district in Apia is now returning to normal with shops and businesses reopening and power lines being restored.  There has been extensive damage to crops such as bread fruit, taro and banana trees. Prime Minister Tuilaepa Sailele said destruction of crops could cause food shortages next year. Current assessments show that 1,059 houses have been damaged and an additional 421 houses completely destroyed. The Government of Samoa reports that the current number of people in evacuation centres (including churches) has risen to 7,739.  The Samoa Red Cross (SRCS), Ministry of Health, Adventist Development and Relief Agency (ADRA), and Caritas are the main support agencies for the evacuation centres. Needs that are being addressed include clothing, food, clean water, sanitation facilities and temporary lights.”
From the Unesco report
 : “Cyclone Evan made landfall in Samoa on December 13, 2012 causing widespread damage across the country, bringing heavy rainfall and flash floods and maximum sustained winds up to 166.7
 kilometres per hour. The impacts were severe with at least five deaths, while 4763 people were displaced. Evan destroyed a power plant and electricity distribution infrastructure cutting power nationwide, disrupting communication services, ripping trees out of the ground, destroying buildings and roads, and damaging a vast area of crops. Moreover, water facilities and distribution systems were also badly damaged and disrupted nationwide. 

After conducting an inspection of the areas affected by the National Disaster Council (NDC), the Government of Samoa declared a state of emergency for a period of 30 days The Government also called for international assistance for the evacuees as high winds damaged homes and Apia's Vaisigano River broke its banks. “ 

7. Evaluation of the forecasts 

The first storm warning with a hurricane watch was issued at 1500 UTC on 12 December. Storm force winds were occurring near the issue time of the storm warning. The first hurricane warning was issued at 1200UTC 13 December.  Marginal hurricane force winds of 114km/hr (sustained – 116km/hr is hurricane force) were observed at Mt Fiamoe on Upolu at 0030 UTC on 13 December 2012.  This implies that the storm warnings may have been issued in time but the hurricane warning was issued after the hurricane had started.  
Evan intensified as it rounded Upolu and moved away from the island. It also slowed down thus prolonging the high winds and the precipitation. The heavy precipitation caused flash flooding. 
 Model forecasts indicated the track reversal of Evan. However the forecast positions were too far north.  

8. Summary
The Samoan Meteorological Service provided lead time for TC Evan in briefing the authorities. Flood advisories were issued well in advance of the TC.  However the SWB3 (Storm warning) was issued when storm force winds had already begun affecting the island of Upolu. The hurricane warning was also issued as hurricane winds had already affected the island.   There were problems in the SMS as it had to run with back-up power because of the generalized power failure. The difficulty in forecasting TC Evan and its impact was compounded by the increase in overall severity and the track change around Samoa. This track change as it rounded Upolu implied that the hurricane effects were prolonged over Upolu. 
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Appendix I
(a) Tropical Disturbance Advisories

WTPS11 NFFN 101800

TROPICAL DISTURBANCE ADVISORY NUMBER A1 ISSUED FROM RSMC NADI

Dec 10/2004 UTC 2012 UTC.

TROPICAL DEPRESSION 04F CENTRE 1001HPA WAS LOCATED NEAR 14.5S 180 AT

101800 UTC. POSITION GOOD BASED ON HR GMS EIR IMAGERY, RADAR IMAGERY

AND PERIPHERAL SURFACE REPORTS.  CYCLONE MOVING EAST-SOUTHEAST AT

ABOUT 8 KNOTS. MAXIMUM 10-MINUTE AVERAGE WINDS NEAR THE CENTRE

ESTIMATED AT ABOUT 20 KNOTS.

OVERALL ORGANISATION AND CONVECTION HAS INCREASED IN THE PAST 24

HOURS. SYSTEM LIES UNDER AN UPPER DIFFLUENT REGION IN A LOW SHEARED

ENVIRONMENT. TD04F IS BEING STEERED EAST-SOUTHEAST BY WEST-SOUTHWEST

DEEP LAYER MEAN WIND. DVORAK ANALYSIS BASED ON 0.2 WRAP GIVING

DT=1.5, MET AND PT AGREE. FT BASED ON DT THUS YIELDING

T1.5/1.5/D0.0/24HRS. SST AROUND 29 DEGREES CELCIUS.

MOST GLOBAL MODELS AGREE ON A EASTWARDS MOVEMENT WITH FURTHER

DEVELOPMENT.

POTENTIAL FOR THIS SYSTEM TO DEVELOP INTO A TROPICAL CYCLONE IN THE

NEXT 24 TO 48 HOURS IS MODERATE.

FORECASTS :

AT 12 HRS VALID AT 110600 UTC 14.5S 178.7W MOV E AT 06 KT WITH 20 KT

CLOSE TO CENTRE

AT 24 HRS VALID AT 111800 UTC 14.0S 177.3W MOV ENE AT 07 KT WITH 25

KT CLOSE TO CENTRE

OUTLOOK :

AT 36 HRS VALID AT 120600 UTC 13.6S 175.4W MOV ENE AT 08 KT WITH 30

KT CLOSE TO CENTRE

AT 48 HRS VALID AT 121800 UTC 13.3S 173.8W MOV ENE AT 09 KT WITH 30

KT CLOSE TO CENTRE

THE NEXT TROPICAL DISTURBANCE ADVISORY ON TD04F WILL BE ISSUED AROUND

1102000 UTC.

WTPS11 NFFN 120000

TROPICAL DISTURBANCE ADVISORY NUMBER A6 ISSUED FROM RSMC NADI

Dec 12/0223 UTC 2012 UTC.

TROPICAL CYCLONE EVAN 04F CENTRE 995HPA WAS LOCATED NEAR 14.2S 174.5W

AT 120000 UTC.  POSITION FAIR BASED ON HR GMS VIS IMAGERY AND

PERIPHERAL SURFACE REPORTS.  CYCLONE MOVING EAST NORTHEAST AT ABOUT

10 KNOTS.  MAXIMUM 10-MINUTE AVERAGE WINDS NEAR THE CENTRE ESTIMATED

AT ABOUT 35 KNOTS.  

EXPECT WINDS ABOVE 33 KNOTS WITHIN 100 NAUTICAL MILES IN NE QUADRANT

                        AND WITHIN 80 NAUTICAL MILES IN SE QUADRANT

                        AND WITHIN 80 NAUTICAL MILES IN SW QUADRANT

                        AND WITHIN 120 NAUTICAL MILES IN NW QUADRANT.

ORGANISATION HAS IMPROVED SIGNIFICANTLY PAST 24 HOURS. CONVECTION

INCREASED WITH PRIMARY BANDS TRYING TO WRAP AROUND THE LLCC. SYSTEM

LIES UNDER AN UPPER DIFFLUENT REGION. OUTFLOW GOOD TO THE SOUTH.

SYSTEM LIES IN A LOW SHEARED ENVIRONMENT AND IS BEING STEERED

EAST-NORTHEAST BY A WEST-SOUTHWEST DEEP LAYER MEAN FLOW. SST AROUND

30 DEGREES CELCIUS. 

DVORAK ANALYSIS BASED ON 0.6 WRAP ON LOG 10 SPIRAL YIELDING DT OF

3.0, MET AND PT AGREE. THUS, T3.0/3.0/D1.0/24HRS.

GLOBAL MODELS MOVE THIS SYSTEM EASTWARDS WITH SOME INTENSIFICATION.

FORECASTS :

AT 12 HRS VALID AT 121200 UTC 13.7S 172.6W MOV ENE AT 10 KT WITH 45

KT CLOSE TO CENTRE

AT 24 HRS VALID AT 130000 UTC 13.4S 171.6W MOV ENE AT 07 KT WITH 45

KT CLOSE TO CENTRE

OUTLOOK :

AT 36 HRS VALID AT 131200 UTC 13.8S 171.2W MOV ESE AT 05 KT WITH 45

KT CLOSE TO CENTRE

AT 48 HRS VALID AT 140000 UTC 14.2S 171.4W MOV SSW AT 05 KT WITH 50

KT CLOSE TO CENTRE

THE NEXT TROPICAL DISTURBANCE ADVISORY ON EVAN WILL BE ISSUED AT OR

AROUND 120800 UTC.

(b)  Tropical Cyclone Forecast Track maps

TROPICAL CYCLONE FORECAST TRACK MAP

Severe Tropical Cyclone EVAN 

Tropical Cyclone Warning Number 26 issued 0856 UTC Thursday 13 December 2012 
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Very Destructive Hurricane Force Winds
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Destructive Storm Force Winds
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Damaging Gale Force Winds
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Past Track and Movement
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Very Destructive Wind Boundary
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Destructive Wind Boundary
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Gale Force Wind Boundary

[image: image17]
 

Most Likely Future Track
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Range of Likely Tracks over 72 hours
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Forecast from RSMC Nadi  For data time at 1200 FDT on 16 December or 2300 UTC on 15 December. 

 Appendix 2 Special Weather Bulletins issued by the Samoa Meteorological Services
SPECIAL WEATHER BULLETIN NUMBER THREE (3) FOR SAMOA
ISSUED BY SAMOA METEOROLOGICAL SERVICES AT 121500 UTC OR 5:00 A.M 
THURSDAY 13TH DECEMBER 2012
.............. Storm warning is now in effect for Samoa……………..
……. …….. Hurricane watch is in effect for Samoa…………….
……….. Flood Advisory remains in effect for low lying areas due to heavy rain ……….
Tropical Cyclone Evan was located at about 13.9 south, 172.8 west or 19 nautical miles west-southwest of Taga, 26 nautical miles south-southwest of Asau or 60 nautical miles west of Apia at 121200 UTC or 2:00 a.m. early this morning. Tropical Cyclone Even is moving east at 13 knots or 15 mph with sustained winds of 50 knots or 55 mph close to the centre, if it continue on its current track it centre is expected to be located at about 05 nautical miles 
east of Apia at 2:00 in the afternoon. 
Forecast  
For Savaii:           West to southwest winds of 40-55 mph, with higher gusts at times, mainly at expose areas. Poor visibility in heavy rain. 
                              Seas very rough with storm surge of 10-12 feet . Periods of rain, heavy at times with thunderstorms.
For Upolu:             West to northwest winds to 40-55 mph, with higher gusts at times, mainly at expose areas.  Poor visibility in heavy rain. 
Seas very rough with storm surge of  10-12 feet.  
Periods of occasional rain, moderate to heavy falls at some areas with thunderstorms.
The next Special Weather Bulletin will be issued at 9:00 a.m. this morning

SPECIAL WEATHER BULLETIN NUMBER TWELVE (12) FOR SAMOA
ISSUED BY SAMOA METEOROLOGICAL SERVICES AT 131900 UTC OR 9:00 A.M 
FRIDAY 14TH DECEMBER 2012
.............. Hurricane warning remains in effect for Upolu……………..
.............. Hurricane watch remains in effect for Savaii……………..
……….. Flood Advisory remains in effect for low lying areas due to heavy rain ……….
Tropical Cyclone Evan was moving north at 4 mph and is located at about 13.52 south, 171.44 west or 26 miles northeast of Apia  or 31 miles north of Tapaga at 131700 UTC or 7:00 a.m. this morning. If Evan continues on its current track, it will relocate at 34 miles north-northeast of Apia at 2pm this afternoon.
Expected winds:  
Hurricane force winds of 70-95 mph within 20 nautical miles from the centre
Storm force winds of 55-70 mph within 40 nautical miles from the centre.
Gale force winds of 40-55 mph within 70 miles from the centre
Forecast  
For Upolu:          Southern side: East to southeast winds of 50-70 mph with higher gusts at times mainly at exposed areas. 
Northern side: East to northeast winds of 50-70 mph with higher gusts at times mainly at exposed areas. 
Poor visibility in heavy rain. Damaging storm surges of 12-16 feet and very rough seas.  Periods of occasional rain, moderate to heavy falls at some areas with thunderstorms.
For Savaii:          Southerly winds of 50-70 mph, with higher gusts mainly at exposed areas.  Poor visibility in heavy rain. Seas very rough with damaging storm surge of 12-16 feet. Periods of rain, heavy at times with thunderstorms.
 
The next Special Weather Bulletin will be issued at 12.00 p.m. today.


FINAL SPECIAL WEATHER BULLETIN NUMBER TWENTY (20) FOR SAMOA
ISSUED BY SAMOA METEOROLOGICAL SERVICES AT 142100 UTC OR 11:00 A.M 
SATURDAY 15TH DECEMBER 2012
.............. Gale warning is now Cancelled for Savaii……………..
.............. Wind advisory remains in effect for all Samoa coastal waters ……………..
……….. Flood Advisory remains in effect for low lying areas due to heavy rain at times……….
Severe Tropical Cyclone Evan was located at about 12.55 south, 173.92 west or 95 miles northwest of Asau, 107 miles west-northwest of Avao or 146 miles west-northwest of Apia at 142100 UTC or 11:00 a.m. this morning.  Tropical Cyclone Evan continues to move west at 8 mph away from Samoa while damaging storm surges continues to affects Samoa open waters. 
 
Forecast  
For Upolu:          Northeast winds of 10-20 mph with gusts to 30 mph at times. 
Poor visibility in rain. Seas very rough with damaging storm surges from the north of 12-14 feet.  Isolated showers, moderate to heavy falls possible with a few thunderstorms.
For Savaii:           North to Northeast winds of 15-25 mph with gusts to 35 mph at times. 
Poor visibility in heavy rain. Seas very rough with damaging storm surges north to northwest swells of 12-16 feet. Scattered showers, with possible heavy falls and a few thunderstorms.
Appendix 3 South Pacific Guidance (SPG) charts Issued by RSMC Wellington as part of the Severe Weather Forecast Demonstration Project 
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SPG issued 4 days before the onset of TC Evan (121200-131200UTC).
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SPG issued 3 days before the onset of TC Evan (121200-131200UTC).
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SPG issued 2 days before the onset of TC Evan (121200-131200UTC).
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SPG issued 1 day before the onset of TC Evan (121200-131200UTC).
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SPG issued on day of onset of TC Evan (121200-131200UTC).

Appendix 4 Numerical model forecasts:
(a) Joint Typhoon Warning Center (JTWC) Forecast Tracks and Warnings
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JTWC forecast   Issued 1800 UTC on 11 December before TC was named (tropical depression 04P).  Note the intensification to hurricane intensity on the 13 December and the recurvature to the SW. Actual path was to the south of Upolu and the recurvature occured to the North of Apia.  
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JTWC forecast issued based on data time 0000UTC on 13 December for TC Evan.
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JTWC forecast issued based on data time0000 UTC on 14 December for TC Evan. Note the path now is forecast to the W of Fiji.
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JTWC forecast issued b ased on data time 1800 UTC on 14 December for TC Evan. 
(b) Bureau of Meteorology, Australia ACCESS-TC forecast track and intensikty data
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Bureau of Meteorology, Australia  Acces-TC forecasts issued for 1200 UTC run on 12 December. Note the track reversal of Evan.
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Bureau of Meteorology, Australika Access-TC forecasts for 0000 UTC run on 13 December. Note the track reversal of Evan 
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Bureau of Meteorology, Australia Access-TC forecasts for 0000 UTC run on 14 December. Note the track reversal of Evan and its movement to the N before going on the westwards track. 
(C)  
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WRF 4KM 12 forecast valid Dec 13 1200UTC.
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WRF 4KM based 36 forecast valid Dec 14 1200UTC. Note that the track is westwards over Savaii. The actual track was more  northwards and to the east of that position. 

Appendix 5 Satellite photos of TC Evan
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MTSAT-IR Dec 12 2012 18UTC
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GOES-W IR Dec 13 2012 14:52UTC 
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GOES W IR  Dec 14 17:52 UTC 
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GOES W IR Dec 15 10:52UTC 
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Appendix 6 Access TC-500hPa analysis from TC
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TC Evan (TD04F) to the W of Samoa.  Note the Tropical Depression to the E of Evan. Note the westerlies to S and the N of Evan. Evan was guided by this flow. 
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 Physically Evan is bigger and more intense. Note the anticyclonic circulation building to the S and E of Evan. 
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Note the peripheral anticyclonic circulation building to the S and the E of Evan. Note the increasing easterlies and north easterlies to the South of Evan. 
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Note the stronger anticyclonic circulation to the S and E of Evan. There is a breakdown of the westerlies to the N of Evan. Note the strong northeasterlies to the South of Evan. Evan is now moving westwards. 
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Note the strong anticyclone to the south of Evan. Evan is now moving Southwestwards. 

� �HYPERLINK "http://reliefweb.int/sites/reliefweb.int/files/resources/TCEvan_SitRep1_19Dec_Final.pdf"�http://reliefweb.int/sites/reliefweb.int/files/resources/TCEvan_SitRep1_19Dec_Final.pdf�





��HYPERLINK "C:\\Users\\ready\\AppData\\Local\\AppData\\Local\\Temp\\en.wikipedia.org\\wiki\\Cyclone_Evan"��en.wikipedia.org/wiki/Cyclone_Evan�


 


�  � HYPERLINK "http://www.washingtonpost.com/world/fiji-begins-cleanup-after-cyclone-evan-rips-through-samoa-death-toll-rises-to-14/2012/12/17/bb18c7a8-48ad-11e2-8af9-9b50cb4605a7_story.html" �"Fiji begins cleanup after Cyclone Evan rips through; Samoa death toll rises to 14"�. The Washington Post. Associated Press. 17 December 2012.


�� HYPERLINK "http://www.unesco.org/new/en/apia/about-this-office/single-view/news/cyclone_evan_in_samoa/" �http://www.unesco.org/new/en/apia/about-this-office/single-view/news/cyclone_evan_in_samoa/�





�  Maximum sustained wind (estimated) as reported in the hurricane warning; the highest observed wind was 115km/r at Lemafu on Upolu Island at 2300UTC13 December.
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