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Content

e Simulation of ecosystem service responses to multiple
disturbances from an earthquake and several typhoons

e Quantification of land use/land cover impacts on stream
water quality across Taiwan




An ecosystem is a dynamic complex of plant,
animal, and microorganism communities an
d the nonliving environment, interacting as a
functional unit (MA, 2005).




Ecosystem Services

Provisioning Services Regulating Services
Products obtained Benefits obtained

from ecosystems from regulation of

= Food ecosystem processes

W Fresh water m Climate regulation

m Fuelwood W Disease regulation

W Fiber m \Water regulation

W Biochemicals m Water purification

m Genetic resources m Pollination

Supporting Services

Cultural Services

Nonmaterial
benefits obtained
from ecosystems
m Spiritual and religious
W Recreation and ecotourism
m Aesthetic
W [nspirational
m Educational
m Sense of place
m Cultural heritage

Services necessary for the production of all other ecosystem services

m Soil formation m Nutrient cycling m Primary production

(MA, 2005)




Impact of disturbances on an
ecosystem

e A previous disturbance can significantly affect an ecosystem’s response
to a new disturbance (Paine et al., 1998; Turner, 2010), possibly altering
the ecosystem resilience further.

e Ongoing environmental disturbances (e.g., climate variation and
anthropogenic activities) alter an ecosystem gradually over time.

e Sudden large disturbances (e.g., typhoons and earthquakes) can have a
significant and immediate impact on landscapes and ecosystem services.

- Four ecosystem services (water yield production, water

purification, soil conservation, carbon storage) and
biodiversity were simulated by using the InVEST (Integrated
Valuation of Ecosystem Services and Tradeoffs) model to
analyze the spatiotemporal changes in the ecosystem.




Case study: Chenyulan watershed,
Taiwan
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Multiple large disturbances

e During 1996-2005, large disturbances impacted central Taiwan: (1)
typhoon Herb (August 1996); (2) the Chi-Chi earthquake (September
1999); (3) typhoon Xangsane (November 2000); (4) typhoon Toraji (July
2001); (4) typhoon Mindulle (June, 2004); (5) typhoon Aere (August
2004) and (6) typhoon Matsa (August 2005).
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Landscape change during 1996-2005

11/8/1996(State 1)
After Typhoon Herb

3/6/1999(State II)
Before the Earthquake

10/31/1999(State I1T)
After the Earthquake

11/20/2001(State IV)
No heavy typhoon after State I11

Cultivated land

- River Sand
- Land Slide
- Builtup

12/17/2003(State V) 11/19/2004(State VI) 11/11/2005(State VII)
After a heavy rainfall event After two typhoons After Typhoon Matsa




|dentify different impacts on
ecosystem services
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disturbance Sudden Sudden disturbance
Climate disturbance disturbance Anthropogenic
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| |
| : |
Precipitation Land use/land
variation cover (LULC)
(PV) change

Ecosystem functioning

Ecosystem service (ES) provisioning (i.e. water
yield production, water purification, soil
conservation, carbon storage) & Biodiversity




INVEST model

e Integrated Valuation of Ecosystem Services and Tradeoffs (InVEST)
was developed by the Natural Capital Project (Tallis et al., 2011).

e InVEST consists of a suite of models that use land use/land cover
patterns to estimate the levels and economic values of ecosystem
services, biodiversity conservation, and market value of commodities
provided by a landscape (Nelson et al., 2009).

Parameters for simulation of nutrient retention, soil conservation and carbon storage in the InVEST model.

Ecosystem service Parameters Land use/fland cover (LULC) classes
Riparian Grass Built-up land Cultivated land River sand Landslide Forest
Nutrient retention N load (kg/ha) 1 1 35 16 35 35 1.6
N retention efficiency (%) 50 50 0 5 0 10 80
P load (kg/ha) 0.1 0.1 0.5 05 05 0.5 0.25
P retention efficiency (%) 50 50 0 5 0 10 80
Soil conservation USLEC 0.01 0.01 0.01 0.1 1 1 0.01
USLE_P 1 1 1 1 1 1 1
TSS retention efficiency (%) 40 40 5 30 5 5 60
Carbon storage C above (Mg/ha) 1 1 0 3 0 1 200
C below (Mg/ha) 1 1 0 2 0 1 130
C soil (Mg/ha) 0 10 0 10 0 10 130
Cdead (Mg/ha) 0 0 0 0 0 0 65

Note: C above =carbon in aboveground biomass; C below= carbon in belowground biomass; C dead = carbon in dead organic matter; C soil=carbon in soil.




Hotspot definition

eHotspot were those that provided a large amount of a single service
and those that provided a large number of various services.

e Single-service hotspots were those areas with the highest 20% of a
provision value (level) among the pixels for each service (Bai et al.,
2011).

eEcosystem services—habitat quality (ES-HQ) richness hotspots were
defined as the areas of overlap of at least three ES hotspots.




Differentiation of impacts of climate
change and landscape change on
ecosystem services

e Assumption: human activities have relatively low impact than the
impact of sudden and high intensive natural disturbances.

e Baseline: land use and annual precipitation in 1996

e The ecosystem services for all years were modeled with the dynamic
(corresponding precipitation) and fixed (1996 precipitation) climate
condition.

e Based on the hotspots of habitat quality and five ecosystem services
(i.e., water yield, N, P and sediment retention, and carbon storage), a
map of ES-HQ richness by super imposing the six hotspot maps was
developed.




Ecosystem Services hotspots
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|dentification of ES-HQ_ richness for
future landscape planning and
management
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Impacts on ecosystem resilience

e The ES-HQ richness can serve as an indication of the number of
ecosystem services operating at high levels in an area.

e Before the earthquake, the ES-HQ richness was lower yet relatively
stable. However, the Chi-Chi earthquake resulted in a more complex
ecosystem with a higher diversity and greater spatial variations.

e Our results confirm the results of Lin et al. (2006), who found that the
typhoons and earthquake increased the complexity of the land cover in
terms of a more scattered landscape pattern after 2000.

e Notably, the subsequent typhoons impacted the ecosystem less than
did the earthquake.




Quantification of land use/land cover
impacts on stream water quality

e Change in water quality is seen as a reflection of change in terrestrial
and aquatic ecosystems that are degraded by anthropogenic activities,
including inappropriate land use management, deforestation, and
urbanization.

e 48 water quality stations within 10 basins across Taiwan are
investigated to identify the relationships among various water quality
indices, land use/land cover, and landscape metrics at two different
time periods.
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Water quality data

eWater quality data during 1990-2017 were collected from 48 stations
of Taiwan Environmental Protection Administration (EPA) and
parameters used for analysis include: water temperature (Temp), pH,
electric conductivity (EC), dissolved oxygen (DO), biological oxygen
demand (BOD), chemical oxygen demand (COD), total suspended
sediment (TSS), total phosphorus (TP), ammonia nitrogen (NH3—N),
nitrate nitrogen (NO3—N), nitrite nitrogen (NO2—-N), and total nitrogen
(TN).

eThe water quality data were divided into two periods (1990-2002 and
2003-2017) during which the water quality was possibly influenced by
the land use change during 1993—-1995 (denoted as 1994 land use) and
2006—2009 (denoted as 2007 land use), respectively.




Landscape metrics

List of selected landscape metrics at the class and landscape levels.

e The software FRAGSTATS v4, developed
by the USDA to quantify the composition
and spatial configuration of land cover
types (McGarigal et al., 2012).

e To quantify the relationships between
landscape metrics and water quality
indices, linear regression was applied to
the selected landscape metrics (i.e.
CONTAG, SHDI, I, PD, LPI, GYRATE_AM,
SPLIT, and Al) and water quality indices
(i.e. BOD, EC, NH3—-N, and NO3—-N) in the
river basins.

Landscape metrics Abbreviation  Description

Patch density PD The number of patches per unit area
(number per 100 ha)

Largest patch index Lr1 The area of the largest patch of the
patch type divided by total landscape
area (unit: %)

Edge denzity ED The total length of all edge segments
of the patch divided by the total
landscape area (unit: m/ha)

Area-weighted mean GYRATEAM  The sum of the radius of gyration

radius of gyration multiplied by the proportional
abundance of the patch (unit: m)

Mean shape index SHAPE_MN Mean patch perimeter divided by the
minimum perimeter of the
corresponding land use area (unitless)

Area-weighted mean FRAC_MN Area weighted mean fractal dimenszion

patch fractal dimension index (unitless)
index

Mean Euclidean nearest BNFI_MN Distance to the nearest neighbouring

neighbor index patch of the scame type based on the
edge-to-edge distance (unit: m)

Splitting index SPLIT The number of patches obtained with
subdividing the landscape into equal-
sized patches based on the area-
weighted mean patch size (unitless)

Interspersion and J1 Measures the extent to which patch

Juxtaposcition index types are interspersed, with the
highest value occurring when the
corresponding patch type is equally
adjacent to all other patch types (unt:
%)

Aggregation index Al Number of like adjacencies involving
the corresponding land use type,
divided by the maximum poesible
number of like adjacencies involving
the corresponding land use type (unit:
%)

Contagion” CONTAG Tendency of land use types to be
aggregated (unit: %)

Shannon’s diversity SHDI A meacure of diversity in community

index”

ecology; indicates the patch diversity
in a landscape (unitless)

* Calculated at landscape level only.




Spatial variation in landscape metrics
for different watersheds

e Wide ranges of PD, LPl and ED were found indicating a large variation
in landscape of each basin.

e The Wu River basin has the largest PD, ED, SPLIT and SHDI with
smallest LPI GYRATE_AM, and CONTAG, showing that the Wu River
basin has the most fragmented and dispersed landscape compared to
the other basins.

e Generally, the lJI and Al values are similar for all basins, indicating
similar characteristics of interspersion and aggregation.

Average values of selected landscape metrics for the basins.

Basin\Metrics PD LPI GYRATE_AM SPLIT i Al CONTAG SHDI
Tamsui River (TSB) 51.00 69.68 102.e8 6664.07 235 71.40 9483 76.74 0.74
Houlong River (HLB) 49.67 65.65 111.72 5103.68 237 67.95 94.4] 73.32 0.86
Dajia River (DJB) 16.78 80.49 40.24 12444.77 1.59 65.74 97.96 83.14 0.60
Wu River (WUB) 145.71 21.56 238.86 1392.48 18.64 66.68 88.07 57.53 1.27
Zhoushui River (ZSB) 29.80 69.14 75.70 10201.38 234 63.28 96.21 77.87 0.74
Zengwun River (ZWB) 36.90 49.87 99.06 7285.09 454 66.51 95.03 69.10 1.05
Gaoping River (GPB) 23.00 73.47 54.13 16539.67 1.90 68.75 97.27 78.11 0.77
Hualien River (HUB) 9.49 85.72 27.62 7517.72 1.43 58.28 98.60 88.68 0.39
Beinan River (BNB) 5.26 57.59 22.96 7169.22 5.44 57.08 98.85 83.53 0.62
Siouguluan River (SGB) 13.88 76.83 37.97 £8540.9¢6 1.77 66.77 98.09 84.91 0.53
Average 44.28 64.39 91.53 7663.34 4.27 66.52 95.41 76.30 0.78




Spatio-temporal variation in the
relationship among landscape metrics and
water quality (1/2)

e Good relationships of BOD and CONTAG, and BOD and SHDI were
found for the Houlong River basin (HLB), Dajia River basin (DJB),
Zengwun River basin (ZWB), Gaoping River basin (GPB), and Beinan
River basin (BNB) in Figs. (a) and (b).

e The negative relationship between BOD and CONTAG, and positive
relationship between BOD and SHDI were found for these basins, except
for the Zengwun River basin (ZWB).

X GPB y= 2=
110 X GPB y=-2.2566x+87.035(R? =0.5778) 16 y =0.0863x+ 0.4312 (R? = 0.64)
¢ HLB y=-0.3416x+ 75.045 (R? = 0.4986) ' HLB y=0.0098x+0.8069 (R” = 0.5063)
100 o DB y=-57399x+ 95549 (R? = 0.5472 s ¢ DB y=0.1962x+0.176(R" =0.5544)
| » ¥ b el = BNB y=0.7953x-0.4732 (R? = 0.7822)
5 ® BNB y=-20.731x+111.99(R? =0.7813) 1.2 4 4 ZWB y=.0.035x+ 1.2146 (R? = 0.5914)
90 - \e 4 ZWB y=1.6215x+61.317 (R2 =0.6157)
2 u\, X
Z 80 - 5 038
o) £
“ “ 06 -
70 1 g [ ]
04 - .
60 4
0.2 *
3
50 + - - . . 0
0 5 10 15 20 0 5 10 15 20
BOD (mg/L) BOD (mg/L)

(2) BOD-CONTAG (b) BOD-SHDI




Spatio-temporal variation in the
relationship among landscape metrics and
water quality (2/2)

e Among the studied basins, both Gaoping and Houlong River basins
showed significant relationships of NO3—N with PD, LPI, SPLIT, and Al in

Figs. (g)—(j).

e The positive relationship between
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Conclusions (1/2)

e Both precipitation variation (PV) and land use/land cover (LULC)
changes induced by multiple disturbances could affect the functioning
of an ecosystem.

e The PV had greater impact on the water yield and soil retention than
LULC, however, the latter impacted the nutrient retention more.

e Given the dynamic and non-equilibrium nature of the ecosystem, the
changes in ES-HQ richness indicate the non-equilibrium states of the
ecosystem due to the degradation of ecosystem resilience, particularly
after the Chi-Chi earthquake.

e The ES-HQ richness can serve as an index to identify areas that provide
at least three ecosystem services and/or habitat quality and areas that
are sensitive to large physical disturbances.




Conclusions (2/2)

e The intercorrelation analysis of landscape metrics and water quality
showed that LPI, CONTAG, and Al were significantly affected by the
largest land use type, forest, in the river basins.

e The indices (i.e. PD, ED, and SHDI), which reflected the fragmentation
and heterogeneity of the landscape patches in the river basins, showed
more significant relationships in the land use types (i.e. HYDR, URBN,
TRAN, RECR, MINE, and OTHR), which were pollution sources and
located more dispersed in larger extents.

e Three (i.e. the Houlong, Gaoping, and Beinan River basins) out of 10
river basins had strong or moderate impacts of landscape variation on
water quality, while the other 7 river basins showed slight impacts of
landscape variation.




Thank you for listening.

CONTACT EMAIL: LCHIANG@NTU.EDU.TW
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® Waisanding Sand Bar Scouring

« 2003 - 2021
Area decreasing 1,812 to 1,067 hectares (@Y
« Sand bar moving south
95 meters year average (@B F995m/E)
« South side of sand bar
Moving eastward 162 meters Year
average toward Chayi coast (st 162m/4)
® One direction sediment transport caused sand loss
«  Some sediment transport goes into deeper sea on the west of
sandbar
«  Some sediment transport goes around the southern corner of
sandbar, and moves into offshore area between Dongshi

Country and mouth of Bazhang Stream.
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Sand Trapped works under PPPs 2#iighiiesvasis

The western area of bamboo cages had significant deposit, and exposed to water surface
even in flood.

It had significant deposit around the implementation area of temporary sand trapg
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® The sand bar breach caused by the tide in August
2023,has been initially mitigated using NBS, resulting
in the accumulation of sand and stabilizing the
shoreline(112F8 A KHIER O, LABRTIZGE, 2
B REDHTER. REHFRSR)

® With monitoring the ongoing effectiveness,
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Water Towards Safet y

REHEIN (Situation of Huwei Town) ond Prospriy oo

In extreme climates, Anging Town was affected The connection between the The rich humanistic
typhoons and heavy rains by the discharge of domestic water environment and resources have not been
cause flooding problems. sewage and became a foul- residents’ lives is weak and fully displayed.

smelling ditch. lacks interaction.
EHEET  BESREMOKEE:  ZEISEESKENME  HAT KERARREFEANE  BSE LA b o
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/ BERIKEZE/ / ERERYIK L ia-ii%/ / BERKEIZE/ / XAERYKEL 4 5E/

Resilient Ecological Connected Cultural

« How to solve water environment problems and improve residents’ quality of life?
Mo ERRKIRIGEERE - RAERREEZmE ?

« How to activate waterfront space and promote interaction between people and water?
MENERIEKFEZRE - REAEKIEE) ?

« How to integrate water environment and local culture to create tourism development potential?
MEIESKRIREEM L - BIEHEEREN?




Water towards Safety

sFZ 5= (Project Background) Surtdingbls Environment

« The international competition introduces innovative thinking to establish a model for the spatial

aesthetics of river design.
EIRESE A RIS B, IO )| R £ B -

« With the goal of waterfront integration, Huwei is being developed into an attractive and resilient

waterfront town.
BUKEGaEAEIEES BERESEAEE BN KEEMHE -

W
\ Y 4

KEZZ IKEHRIR 7KEIXAE

Using the strategy of "runoff sharing and Shaping a resilient water environment and Integrating local history and culture with
local flood retention" to reduce damage establishing a model of eco-friendly design water culture to shape the town's unique
caused by water-related disasters in through low-impact strategies. character.

urban areas.
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The Urbanists 'Qollaborative

TEHISZ AL )
thERE % '
. RN e Ol
- BB E R -~ IR IR jlin Architects
’ Joint Tendering
RiBE
- ) IKFEHER
......... % Riverbank stitching
.KMQIjE
Elite Engineering
T3 E RS KRB : BERRERE

E?.EIPJ Blue-green network conservation

Flood risks Deltares R
“‘ a



Water towards Safety

TIR=E# (Four Major Pillars) S e
Resilient Water  psggk

Improve disaster prevention capabilities through measures such as runoff
sharing and regional drainage management.

BIRERDE  BEBCAIBEEN - IBABKEE

Ecological Water sk

Focusing on ecological conservation and habitat creation, we will restore the
ecology of the water environment.

WERRE - BEER0 - WEKIRIBER -

Accessible Water gormyk

Construct a human-oriented transportation, bicycle/trail system, and create
a water-friendly space.

B AASE - BITE/SERY > AEHKZER -

Cultural Water  szikryk

Combined with the revitalization of sugar mills and neighborhood culture, it
shows the charm of waterfront culture.
SheERGRE ~ HEUL - BEUKESUERTT -
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Flood Control
[X] FE M iy S (R BY AL 7K SR B

bAoA Drainegs directicn
B=77 ok b oS Existing rainvarer sawe
NI A EKZER
Water storage and retention on public plots
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ZEYIBSR AR i - aEH EH Tt A E A KR A it
The land along Anqging channel and Taiwan Sugar cane field will be
transformed into short-term flood control land
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BRRIEEBTIEAHIER - BALIMAERE ERAEANEIMEEMETERDE « /B3R

Traditional flood control infrastructure is unable to withstand Use public plot and private lands for runoff distribution and local flood detention
challenges from extreme climates

EXISTING

e ey 5,
A )’ 1 s 4 ‘
A AR || ..
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Anqing Channel
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Fountain mist retention plaza Purification wetland
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Simulation 24hr500mm
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Local buffer and Store *“HI
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3238 IDSE Proposed LID strest
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Water local buffer and Store on public land

—XIsting rainviater sewer
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MAFHIRARTAINFEE — » ERKRBNER

Current public plots and roofs are mono-functional, and the space
is not used effectively

B4 #h National

EMEAFM Yunlin County
EESEAH# Huwei Township
Hihfamt

Water towards Safety
Sustainable Environment

¥12R Strategy
and Prosperity (x»z

BHAEA AR KEELEINEE - BALIDREASMERER

Use public plot and private lands for runoff distribution and local flood detention

EXISTING
<k *ﬁ'ﬁ N
D e PP .
o ZIA ! HiEmRKIEE
e A _,'.j\\_ Street garden
by NP
A ’4*.--/‘-‘*-. D o
= % vfi".o\ 3]
1 EBIRTEE
Rooftop garden
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Anqing Drainage Channel Environmental Development Project
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‘Evergreen Laurilignosa’ habitat

"High Riverbank’ habitat

Blue green network conservation

Green dip existing park

AR CEER Y £ REERE A N Greenification of public plot
Green corridor along rail road P P N\ ; Aeicditiral lad
: ? allan
? | | )

Green corridor along LID road

? . %? | ? - ? ? SHETELIDAYEREETIE

" e %Jﬁr“mﬁw
2 ? ? Sugar factory forest
~— & g

o T
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? P ‘ P Greenification public plot 3
7 The green belt at Beigang riverbank .
: Greenified dike
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Ecological literature collection Ecological Supplementary Survey Confirm ecological issues

map overlay ERERILHE feedback design plan
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Habitat creation and corresponding species )
S S B RS NG

ZEIMREEM Anging channel forest wetland ’ 500-2000m
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o Farmland
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) ¥EfRHEH Sugar cane field
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BYIRABEMRAARFR
EYEEBRKEE

Existing Anging Channel structure is not
conducive to habitat and aquatic activity
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R Strategy Water TO{ ards Sc

Sustainable Enviro
and Prosperity (xuz=

{TRIZESH » LINbS(Nature-based Solutions) s i S g iE SIRIE

Open Anging channel, Create diverse habitats with the NbS concept

EXISTING 1.BAYIEEB & River and stream Renaturation
s TRARIIE
Grassy slope Opened !
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PROJECTS 2.2 MNEMIRIE &S Create diverse habitats
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Forest Wetlands Grass swamp of transitional wate
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AREERERL -
LRSI ~ ARG

Habitat decrease due to human development
and habitat fragmentation due to low
connectivity between green spaces
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Water towards Safety
Sustainable Environment
and Prosperity

RBERAGMER - WIEINKSERBEMIRIE - et @EtmE RERNE

Preserve existing green space. Develop more green space in the area and improveenvironment. Enhance habitat
quality and connectivity.

¥12R Strategy

EXISTING

FRERBZOE

Conserve core habitats

ARG
Greening of public patch

EREER

Corridor connection
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Mobility Network
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Existing cultural path

---------

BREAT A ITERTP

BR A RT3 DR BT Existing cultural loop
BLEM BITEEEXisting Dike canr
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FE SEHERRER 1S

Historic Tai Sugar walk
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2.7 km
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Eco-bike path
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Dike and River hike

6.4 km
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38



e PERR T B RARTICAE
ME MRS

The dike blocks the people of Huwei from
experiencing the Beigang River and the
floodplains.

B RIRRER D HEIRK
P18 Rl EAE E IR = it

Water towards Safety
Sustainable Environment
and Prosperity

¥12R Strategy

SEBITHIRAER » EEEE SuiIRIMAREEITIEE

Create a slow-moving road inside the embankment to connect the rich and diverse recreational and sports
functions outside the embankment.

EXISTING . BREEREIRERNR
‘ green ecological embankment

EERM
The agricultural dike
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Slow traffic along the dike
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Weak connection between urban waters and
local living sphere. Lack of interaction
and accessibility

ZREIIE i1 =ik -
ERZ A Re

ZEYIE D ERIEERRETER

¥12R Strategy

EBRARRIFEER > MEZEY - BRI BVESE

Increase the links between Anging Cannel, sugar factory and communities

Water towards Safety
Sustainable Environment
and Prosperity (xuzz =

EXISTING EREE HEAR R ERER
Huwei Toenship Closed-off Tai Sugar Factory
.
3 ~ Before
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Huwei Toenship
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Opened-up Sugar Factory
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RESENAXEIRKRERD
TRERET > WEESBERIL

Huwei’s rich human resources are hidden and
not fully manifested, with different functions
being independent.

BESEERANE > HILRIE
A5 EEERRAARERE R
(L e BT

Water towarc

Sustainable Enviro
and Prosperity (xuz:

¥15% Strategy

BITRIBREIEMETTREBIETE » BRI R R

Active mobility links local life and tourism to create a new urban communication and activity system.

EXISTING RIEBIMNEREGE R H R
AIBITREIVIRIR

BrIMEER SRR

PROJECTS

Hiak B 1T R R

b



Cultural Hoowave ;&R Hith =

9 e @
@g @é -
@0
[X)
"o 28 e

42



Cultural Program
BlIESBE I EEI R AR
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TEASVERRAYIZ AR -

R ERESEILEZEAFREERE

By activating the edges of the Sugar Factory, city
center activities are continued towards their river
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Lack of open space in Huwei Township
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¥12R Strategy

Water towards Safety
Sustainable Environment
and Prosperity

mibkFEEFt > BIEMBT ES)EIRS

Revitalize waterfront embankment, create a new city event node

EXISTING

PROJECTS
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1 EARY R MBS A h /G SR BT R TRASTERRIE R - BERINA RIEHH R EZERS

The closed Huwei sugar factory creates rupture in urban activity

Activating the boundary space of the sugar factory, making the sugar factory an important
hub connecting the city

EXISTING Closer to the old city
VER G ARV AT i B AEPEPR T
BHETARENREENLR

PROJECTS
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FFASBERI EEER T P DO R e Bl il )
RAEENITE > RESEAOD - i |
EERBOETHXLED

Reuse the non-production area of sugar factory, open
the wall and set up multiple entrances to connect with
the surrounding activities
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Cutural Representation

----- ADEEE

Rerun of sugar factory mini-train
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Thank you for
your time




