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7. Obijectives of the project:
A. Preparation of a flood map in the Chalakudy river basin at the Panchayat level (23)
B. Riverine biodiversity monitoring
C. Invasive species of fauna and flora at Chalakudy river basin
D. Fish migration and breeding at Chalakudy river basin and loss of microhabitat

E. Impact on the flood on the biodiversity (flora & fauna)

8. Background:

The environmental impacts of maximum flooding area are complicated, attention-
grabbing, and for the most part unused in policy making. In recent times, the focus
of water management has changed from the need to dominate and control water
resources to a more harmonious philosophy that seeks a balance between the
structural flow management needed to support and defend growing populations and

environmental well-being.

The recent extreme flooding in Kerala, in August 2018 has demonstrated the
limitations of current flood protection measures. As memories of flood devastation
fade behind, we tend to document the flood event that occurred in August 2018 in

one of the river basins in Kerala, the Chalakudy river basin.

Extreme floods not only present an opportunity to further research natural dynamics,
but to institute new policy based on previous research. Flooding directly influences
the range and quality of habitats available to various biota and metapopulations in
the landscape (Wassens, 2010).

Extreme events that are destructive for humans are often a blessing for natural
populations. Floods are a necessary element in the natural cycle. Periodic flooding has

been shown to stimulate increased aquatic production in macroinvertebrates and



result in strong reproductive year classes for fish species that use floodplain habitat
for forage or spawning (Maher, 1994). Extreme events provide strong natural
disturbances capable of essentially resetting aquatic and floodplain communities
(Elwood and Waters, 1969; Friedman et al., 1996). Watersheds that experience
frequent flooding tend to be inhabited and dominated by flood tolerant or mobile

species.

For example, the frog breeding is influenced by a range of flood characteristics,
including seasonality, frequency, duration (hydroperiod), and water temperature and
water quality (Tockner et al., 2006). The breeding of frog can affect by fluctuations
in water depth and permanency, depending on species’ egg-laying technique and the
rate of tadpole development. Insufficient depth and duration of flooding can expose
eggs and young frogs to predation and desiccation and prevent completion of
metamorphosis (Anstis, 2002). However, information on frog species presence and
abundance is required to support adaptive management, including analysis of the

roles of flood frequency, flood timing and habitat type.

The fish fauna of most major river systems in the world have been affected adversely
by river regulation, barriers to movement, riparian clearing, habitat alteration, the
introduction of exotic species and declining water quality (Humphries et al., 1999).
Raghavan et al., (2008) reported five exotic fish species from Chalakudy river and at
least four among them are potential pests. So, there may be chances of more invasion
of exotic species to the river after the flood. Since the river harbours many endemic
threatened species of small population sizes, invasion of exotic species is of critical

concern.



9. Technical programme:

a. Flood map preparation:

During the second and third week of August 2018, Kerala experienced one of the most
severe floods during the last 87 years. In the second week of August, 10 out of 14
districts were affected very badly. National Remote Sensing Centre, Hyderabad has

reported the major inundation during 11-28 August 2018 as follows.

Flood Inundated areas in part of Kerala State
Based on the analysis of Radarsat-2 SAR image of 18-August-2018 (1000 Hrs)

Sl. No District Flood Inundated Area

ha
1 Alappuzha 16368
2 Kottayam 6991
3 Thrissur 6096
4 Pathanamthitta 607
5 Malappuram 199
Total 30261

The Indian Space Research Organization (ISRO)-
National Remote Sensing Centre (NRSC) Flood Disaster
Team was keeping a constant watch on the flood
situation and the floods were monitored and
inundations mapped using Indian and foreign satellite

datasets on daily basis. Flood inundation maps at State
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and District level were generated and disseminated to
Kerala State Disaster Management Authority (KSDMA), KSREC and Central Departments.

The SAR Satellite data accessed are having good coverage over the flood affected areas
and prepared daily flood data and inundation area calculations based on following satellite

data. These satellites are capable of capturing earth surface data during over casted flood

days.
Date Satellite Remark |
6-03-18 Resource Sat Pre-Flood Data
16-07-18 Sentinel-1 SAR Pre-Flood Data

21-07-18 Radarsat-2 SAR Pre-Flood Data




9-08-18 Sentinel-1 SAR Pre-Flood Data

11-08-18 Radarsat-2 Post Flood Data
14-08-18 Radarsat-2 SAR Post Flood Data
14-08-18 Radarsat-2 and ALOS-2 PALSAR-2 Post Flood Data
17-08-18 ALOS-2 PALSAR-2 Post Flood Data
18-08-18 TERRASAR-X Post Flood Data
18-08-18 Radarsat-2 SAR Post Flood Data
21-08-18 Radarsat-2 SAR & Sentinel-1A SAR, TERRASAR- Post Flood Data
X
24-08-18 Radarsat-2 SAR Post Flood Data
27-08-18 Sentinel-1B SAR Post Flood Data
28-08-18 Radarsat-2 SAR Post Flood Data

The whole data set were available in public domain-Geo-spatial portal of ISRO-NRSC-
named Bhuvan during the flood days. In this study, the daily flood data of Bhuvan were
accessed from the geo-spatial portal and merged to get the flood data using geo-spatial

tools for the analysis.

The Chalakkudi River Basin is bounded by the Karuvannur sub-basin on the north and
the Periyar sub-basin on the south. The basin consists of about 30,000 ha of wetlands.
The basin receives and average rainfall of about 3000 mm. The total drainage area of the
Chalakudi river is 1704 sq.km. and out of this 1404 sg.km lies in Kerala and the rest 300
sq.km in Tamil Nadu. The length of the river is about 130 km.

The famous waterfalls Athirappilly falls and Vazhachal falls are situated on this river. The
Hydro Electric Projects on Chalakkudi River are Sholayar and Peringalkutthu Hydro Electric
Projects. For irrigation purposes Thumboormoozhy weir was constructed across this river.
It merges with the Periyar River near Elenthikkara, adjacent to Manjali North Paravur in
Ernakulam district and finally joins Kodungallur backwaters and Arabian Sea at Azhikode

Munambam (Central Water Commission, 2018)
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Chalakkudi River Watersheds and Drainage line delineation

In this study, the watershed and sub-watersheds were
delineated using larc second CartoDEM data Version-2 R1. The
Cartosat-1 Digital Elevation Model (CartoDEM) is a National DEM
developed by the Indian Space Research Organization (ISRO). It
is derived from the Cartosat-1 stereo payload launched in May
2005.

The CartoDEM data were processed using hydro geo-spatial

raster tools and drainage lines of the study area mapped. Based

on the drainage line data, watershed and sub watershed

boundaries delineated. The drainage line data were reclassified to get the stream order.

The CartoDEM data was used for creating contour lines using spatial tools. Further, the
contour data reclassified and generated surface data to generate finer contour data of

the study area. Hill shade data also generated from CartoDEM.

Land Use Land Cover Data

Land Use Land Cover data for Chalakkudi River Basin was extracted from National Remote
Sensing Centre Land use/Land cover maps and Kerala Land Use Board land use maps.
The land use land cover data and flood data were used for spatial overlay analysis to
assess the inundation area in the different land uses in the flood affected Panchayats of
Chalakkudi River Basin.

b. Rapid Biodiversity Assessment:

Mammals: a combination of several standard methods such as line transect method,
total count and dung count method for the larger mammals, digital pug mark techniques
for the large carnivores, camera traps for the lesser carnivores, mist netting for bats and

Sherman trapping for the non-volant small mammals was used.
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Birds: Prefixed transects radiating from the base camps were followed in the morning
(0730h to 1100h) and in the afternoon (1430h to 1800h). While walking on the transects
all the birds encountered (sighted/heard as well as call) were recorded species wise. The
bird species along with the number is recorded into the eBird and further analysis is done
using eBird. The birds were identified using binoculars (10 x 50 or 8 x 40) and field guides
of Ali and Ripley (1987), Grimmett et a/. (1998), Kazmierczak (2000) and Rasmussen and
Anderton (2005).

Herpetofauna: Herpeto-faunal richness and abundance in the forest was assessed using
Visual Encounter Survey (Heyer et al. 1994). In Visual Encounter Survey, the team walks
through an area or habitat systematically searching for herpetofauna. The forests floor
was searched for the herpetofauna among the leaf litters, fallen logs, boulders and
crevices of rocks. The search for the herpetofauna was also done on the trees, where in
the bark, buttress, root, hollows on the trees, were thoroughly searched for. A special
effort was also made to search for amphibians in and around the streams and water
bodies. In every case the species identity and the number of individuals was recorded

along with ecological notes.
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10. RESULTS

Chalakkudi River Basin

Chalakkudi River is the fifth longest river in Kerala. The Chalakkudi River is formed by
the confluence of five streams, Parambikulam, Kuriarkutty, Sholayar, Karappara and
Anakkayam, all of them originating in the Anamalai Hills of the Western Ghats (Fig. 1
to Fig. 3). Out of these, Parambikulam and Sholayar Rivers originate from the
Coimbatore district of Tamil Nadu. Karappara and Kuriarkutty rivers originate from the
Palakkad district in Kerala. At about 470m above M.S.L. the Parambikulam joins the
Kuriarkutty River. Further 9 km down, the river is joined by the Sholayar. The
Karappara joins the main river at about 455m above M.S.L. The Anakkayam Ar joins
the main river 8 km further down at 365m above M.S.L. In the initial course, the river
passes through thick forests and its flow is broken by many falls till it reaches the

plains at Athirappilly.

A. PREPARATION OF A FLOOD MAP IN THE CHALAKUDY RIVER BASIN AT THE
PANCHAYAT LEVEL

The drainage map of the Chalakudy River Basin (CRB) is detailed in Fig. 4, while the
sub watersheds are given in Fig. 5. The natural drain of the CSB and the broad flood
map is given in Fig. 6. The flood affected panchayats in the CRB is given in Fig. 7. The
panchayat level flood maps and the land use wise flood analysis are detailed in Fig. 8
to 32 and Tables 1 to 25, below.

The extend of flood in various panchayats of Chalakudi Block in Chalakudi
River Basin

The Chalakudi Block, consists of the following six Panchayats, such as Pariyaram
Panchayat, Melur Panchayat, Kadukutty Panchayat, Koratty Panchayat, Kodassery
Panchayat and Athirappilly Panchayat.
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The Pariyaram Panchayat had a total flood area of 103.53 ha due to the August 2018
flood which account for 3.67% of the land area in the Panchayat (Fig. 8, Table 1).
The Melur Panchayat had a total flood area of 83.80 ha due to the August 2018 flood
which account for 3.47 % of the land area in the Panchayat (Fig. 9, Table 2). The
Kadukutty Panchayat had a total flood area of 455.86 ha due to the August 2018 flood
which account for 25.75 % of the land area in the Panchayat (Fig. 10, Table 3). The
Koratty Panchayat had a total flood area of 78.99 ha due to the August 2018 flood
which account for 3.49 % of the land area in the Panchayat (Fig. 11, Table 4). The
Kodassery Panchayat had a total flood area of 7.45 ha due to the August 2018 flood
which account for 0.09 % of the land area in the Panchayat (Fig. 12, Table 5). The
Athirappilly Panchayat had a total flood area of 409.20 ha due to the August 2018
flood which account for 1.16 % of the land area in the Panchayat (Fig. 13, Table 6).

Thus, in the Chalakudi Block the Kadukutty Panchayat was the worst affected

Panchayat, while the minimum flood damage was at the Kodasserry panchayat.

The extend of flood in various panchayats of Kodungalloor Block in
Chalakudi River Basin

The Kodungalloor Block, has only a single panchayat, the Methala panchayat. The
Methala Panchayat had a total flood area of 4.24 ha due to the August 2018 flood
which account for 1.21 % of the land area in the Panchayat (Fig. 14, Table 7).

The extend of flood in various panchayats of Mala Block in Chalakudi River
Basin
The Mala Block, consists of the following five Panchayats such as Mala, Annamanada,

Poyya, Kuzhur and Alur Panchayats.

The Mala Panchayat had a total flood area of 227. 84 ha due to the August 2018 flood
which account for 7.96 % of the land area in the Panchayat (Fig. 15, Table 8). The
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flood extend in Anamanada Panchayat was 578.52 ha, which account for 22.95 % of
the land area in the Panchayat (Fig. 16, Table 9). The Poyya Panchayat had a total
flood area of 326.11 ha due to the August 2018 flood which account for 16.53 % of
the land area in the Panchayat (Fig. 17, Table 10). The Kuzhur Panchayat had a total
flood area of 840.62 ha due to the August 2018 flood which account for 41.83 % of
the land area in the Panchayat (Fig. 18, Table 11). The Alur Panchayat had a total
flood area of 114.31 ha due to the August 2018 flood which account for 5.49 % of
the land area in the Panchayat (Fig. 19, Table 12).

Thus, in the Mala Block the Kuzhur Panchayat was the worst affected Panchayat,

followed by the Annamanada Panchayat.

The extend of flood in various panchayats of Mathilakam Block in Chalakudi
River Basin
The Mathilakam Block, consists of the following five Panchayats such as Perinjanam,

Mathilakam, Sreenarayanapuram, Edathiruthy and Kaippamangalam Panchayats.

The Perinjanam Panchayat had a total flood area of 9.36 ha due to the August 2018
flood which account for 1.43 % of the land area in the Panchayat (Fig. 20, Table 13).
The flood extend in Mathilakam Panchayat was 15.48 ha, which account for 1.25 %
of the land area in the Panchayat (Fig. 21, Table 14). The Sreenarayanapuram
Panchayat had a total flood area of 46.77 ha due to the August 2018 flood which
account for 3.06 % of the land area in the Panchayat (Fig. 22, Table 15). The
Edathuruthy and Kaippamangalam Panchayats did not have any flooded area during
the August 2018 period (Fig. 23, Table 16 & Fig. 24, Table 17).

The Mathilakam Block has been one that has had minimal flood impact in the

Chalakudi River basin.
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The extend of flood in various panchayats of Vellangallur Block in Chalakudi
River Basin
The Vellangallur Block, consists of the following five Panchayats such as Velukkara,

Vellangallur, Puthenchira, Padiyur and Poomangalam Panchayats.

The Velukkara Panchayat had a total flood area of 65.59 ha due to the August 2018
flood which account for 4.79 % of the land area in the Panchayat (Fig. 25, Table 18).
The Puthenchira Panchayat had a total flood area of 315.87 ha due to the August
2018 flood which account for 12.93 % of the land area in the Panchayat (Fig. 26,
Table 19). The Padiyur Panchayat had a total flood area of 136.49 ha due to the
August 2018 flood which account for 12.46 % of the land area in the Panchayat (Fig.
27, Table 20). The Poomangalam Panchayat had a total flood area of 159.21 ha due
to the August 2018 flood which account for 42.49 % of the land area in the Panchayat
(Fig. 28, Table 21).

The worst flood affected panchayat at Vellangallur block had been the Poomangalam

Panchayat, followed by Puthenchira and Padiyur panchayats.

The extend of flood in various panchayats of Parakkadav Block in Chalakudi
River Basin

The Parakkadavu Block, consists of the following two Panchayats such as Parakkadavu
and Puthenvelikkara Panchayats.

The Parakkadavu Panchayat had a total flood area of 174.74 ha due to the August
2018 flood which account for 16.87 % of the land area in the Panchayat (Fig. 29,
Table 22). The Puthenvelikkara Panchayat had a total flood area of 280.90 ha due to
the August 2018 flood which account for 14.89 % of the land area in the Panchayat
(Fig. 30, Table 23).
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The extend of flood in the two Municipalities in Chalakudi River Basin

There occur two municipalities within the Chalakudi river basin area, they are the
Chalakudi and Kodungalloor municipalities. The Chalakudi Municipality had a total
flood area of 297.18 ha due to the August 2018 flood which account for 12.21 % of
the land area in the Municipality (Fig. 31, Table 24). While the Kodungalloor
Municipality had a total flood area of 262.99 ha due to the August 2018 flood which
account for 18.29 % of the land area in the Municipality (Fig. 32, Table 25).

The statistics on the flooded areas at Chalakudy river basin, Block wise and Panchayat

wise summary is given in Table 26.

Table 26. The summary statistics of the flood maps in the Chalakudy river basin

PLF% CRBPLF% | PLF% CRBPLF% | PLF% CRB PLF% | PLF% CRBPLF% | PLF% CRB PLF% @ PLF% CRB PLF% @ PLF% CRB PLF%

Alur 5.16% 5.49%
Annamanada 36.01%  22.95% [
Athirappilly 1.38% 1.16%
Chalakkudi | 16.12%  12.21%
Edathiruthy 8.25% 0.00%

Kadukutty 38.97%  25.75% |

Kaippamangalam 0.18% 0.00%

Kodassery 0.20% 0.09% [ |

Kodungalloor 16.68% 18.29%
Koratty 4.14% 3.49% |

Kuzhur 65.61% 42.07%
Mala 894%  7.79% [
Mathilakam 3.58% 1.17%
Melur 3.63% 3.47% |
Methala 3.19% 1.21%
Padiyur | 3a.56%  12.46%

Parakkadavu 16.46% 16.92%
Pariyaram 4.97% 3.67% [

Perinjanam 2.10% 1.43%

Poomangalam | 37.70% 42.49%

Poyya 19.48%  16.53%
Puthenchira | 15.21%  12.93%

Puthenvelikara 30.22% 14.89%
SreeNarayanaPuram 3.62% 3.06% |

Vellangallur 14,61% 11.22%

Velukkara | 8.95% 4.79%

Block % | 2.55% 2.17% | 3.19% 1.21% | 23.44% 18.21% | 3.80% 1.62% | 19.27% 18.36% 24.06% 15.61% 16.35% 14.47%
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Fig 2
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