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River Mouth

The river mouth is closed for 94 per cent of the year (Begg, pers.
comm. ) . The photographs studied are thus truly representative in
that on only one occasion (14-5-76) was the mouth open. The Nonoti
is diverted at its mouth by a long southerly-extending spit. There
are rocks on the right bank near the mouth; at the mouth itself

they are a subdued feature.

Land-use

A large percentage of the valley sides and one—third of the flood

plain are under sugar cane. There is some cultivation to thez channel
edge in the upper part of the reach. One small tributary on the left
bank has been channelled, most probably to facilitate drainage. The
sandbar at the mouth is breached artificially by a sugar cane farmer om
the right bank when his lands become inundated. This is not done at

the natural position of the river mouth (Begg, 1978).

Siltation

The lower reaches show siltation. Quantification of this is a little
difficult as it is not always possible to differentiate between areas
covered by water hyacinth and reeds. Water hyacinth areas, which are
part of the open water system, are quite widespread during the long dry
phases. Most of the reed swamp areas, which reflect siltationm, developed
prior to our period of study. Furthermore, the rising lagoon levels
when the mouth is closed and the artificial breaching of the sandbar
preclude our deducing trends from average widths of the river. It is,
however, noteworthy that the average width of the river was greatest in
1937, which was itself in a dry phase. The river flow is turbid,
especially after higher flows (e.g. January - March 1976) . This,
together with the increase in bar areas at such periods, shows an ample

silt supply from both upstream and the upper part of the reach.




Stability

The lower reaches of the Nonoti form one large meander which is
largely geomorphologically controlled. There 1s some lateral
displacement where the river is free to move on the outer bend aund
very near the mouth (depending upon water levels in the lagoon).
The fairly low average lateral displacement (17,8 m) and average
coefficient of variation of 19,2 per cent, however, reflect only

slight instability.

The Nonoti shows moderate siltation and has been slightly unstable
for the period under review. For an overall abstract of study

results see Table NN9/I.




ABBREVIATIONS/SYMBOLS USED IN THE TABLES

M.A.R. Mean annual run-off

L.B. Left bank

R.B. Right bank

P Perimeter

X Arithmetic mean

s Standard deviation

\ Coefficient of variation ~§—
MSL Mean sea level *
R River

d/s Downstream

Maximum value
o s Minimum value

N.R. No record
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TABLE NN 9 /TL

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

RIVER N OWOT)

AERIAL PHOTO DATE \- 5 37

SCALE \*\O0 0OOO CATCHMENT AREA

NRIO WN 9

, % % ESTUARINE, REACH from 2,7\ xw unsiream of \A1b mouth, per. DeA ) SOCO D
Al

210 km?, M.A.R. 35 T n'x10%, No. of DAMS Nil-

RIVER VALLEY AND RIVER MOUTH FEATURES

swamp/bog

Valley Characteristics

river width x

Obstructions/Constructions

Channel Description N.B. Estimate of flow stage: LOW/MERR=tSNS=ERRC=MIIHNIGH

General Description of the Terrain sbove the Valley Valley Sides (Msst wcll—dofiucd)
Terrain Vegetation Land-Uee Stumping Vegetation and Land-Use Left  1riiht
mountainous almost none none none none
hilly v grass scattered cultivation v occasional grass R \7 4
v undulating v sparsely forested (0-25%) partly cultivated frequent trees 3 21 %
plains moderately forested (25-75%) + ‘mainly cultivated cu}tivnted [ b2, %
heavily forested (75-100%) v scattered settlement built-up - N A

partly built-up

urbanised Comments

Relation of Channel to Relation of Channel to Valley

Meugurements Terraces Valley Bottom Sides or Resietant Terracas Surface Geology
(Vertical) (Lateral)
valley length 213D m none not applicable not applicable (no valley or free) bedrock ,
bottom width(nv.iagon indefinite not obviously degrading v occasionally confined lacustrine deposits
valley slope  fragmentary partly entrenched frequently confined v’ fluvial deposits
height at head continuous entrenched entrenched aeolian
of reach m to MSL ¢ aggrading sand covered ~w_ 7 area
Commente
River Mouth
“haracteristice Measurements
v open/closed right bank breakwater length m
natural/artificial left bank breakwater length m
canalized rock 8ill level m to MSL
sandy cliffe on right bank: height m to MSL Comments
rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank spit/bar: direction of growth 225 °
outer bar length of epdt/bar B LD m
silt plume (fluvial) length stabilized \ZOm
+ suspended sediment (marine) width Ly m
FLOOD PLAIN AND CHANNEL FEATURES
Description of Flood Plain
Pregence Extent Vegetation Forest Type Land~-Use
none none almost none not known/applicable v netmewitivated, not built-up
indefinite average width 300 m grass / riverine: ¢ cultivated 3O 7% area
fragmentary maximum width SoO m reed swamp |7/ 7 area main channel Verop/g suwaar conm @
v continuous aerial length \SobL m sparsely forested tributaries partly buxla-up
area 59,2 ha moderately forested « coastal dune/evergreen mainly built-up
heavily forested mangroves Comments

Pattern Measurementa Islands/Shoals Type of Flow Bar Type

straight thalweg 2Y72.m none stagnant/still none

sinuous *sinuosity 2,20 occasional v’ uniform water surface ¢ channel side bars

irregular *open water area 2.§ 77 ha frequent uniform with rapid in reach  point barg

regular meanders perimeter Y. split irregular « channel junction bars
virregular meanders lake/lagoon area ha braided pool & riffle sequence mid~channel bars

tortuous meanders river X-sections available U Y ANV | (sl‘c\\*\»\B diamond bars

bifurcated channel slope _ diagonal bars

lake/s channel width x m s = m sand waves/large dunes

lagoon river slope Comments *whole reach

‘76£1m 8§ = (S Tn

Natural ___ Degree Maremade__ _____ ____Degree of Obatructionm/Constriction for Each Pogition (from head of reach,
none v none road bridge/s
logs minor rail bridge/s
boulders najor causeway
# vegetation weir/dam
fish traps
embankment /s
= groynes
Comments ¥ O3 ha .woaler canals e B, b Bebeyis € hanme ) ool SO0 v

[ 3 \.«\*\\
: others

drainage furrows

Lateral Channel Activity
Lateral Activity

not detectable

avulsion

Nature of Banks

< alluvium (silt/sand)

Bank Vegetation Lateral Stability

none stable
v’ downstream progression natural levées v weak v’ slightly unstable
I progression & cut-offs rock/boulders good moderately unstable
mainly cut-offs protected/stabilized very strong highly unetable 7 .
entrenched loop development /cultivation to left bank 14 % Comments weshtee \esh. "
irvegular lateral activity channel edge right bank (5 %

qeo'“o%?\o\c\ ...“




TABLE WR Q / TIL

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO wWw A

RIVER VALLEY AND RIVER

RIVER _Yloteo 1 | , i S 7 ESTUARINE, REACH from 2 S\ ke wpstream of 13Tb moudhh.  Rer. DA U ScO b
=
AERIAL PHOTO DATE Saf‘v-}m—* 53 SCALE | % )'O ©OO CATCHMENT AREA 250 km?, M.A.R. 25,76 w’x10%, No. of DAMS Wil-

MOUTH FEATURES

General Description of the Terrain above the Valley

Valley Sides (MNex Well-defined).

Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left  2i:ht
mountainous almost none none none none
hilly v’ grass scattered cultivation  occasional grass [ - I | ? 3
v undulating v sparsely forested (0~25%) partly cultivated frequent trees U b 2.1 pA
plains moderately forested (25-75%) ¢ mainly cultivated cultivated S W4 Lz %
heavily forested (75-100%Z) v scattered settlement buile=-up 3t b FUY g

swamp/bog partly built-up

urbanised

Valley Characteristics

Relation of Charnnel to

Mecugurements Terraces Valley Bottom
l (Vertical)
valley length 2130 m none not applicable
bottom width(av.)3o00 m indefinite not obviously degrading
valley slope v fragmentary partly entrenched
height at head continuous entrenched
of reach m to MSL v aggrading
River Mouth
“haracteriatics Measgurements
7 ogum/closed right bank breakwater length
natural/artificial left bank breakwater length
canalized rock sill level
sandy cliffs on right bank: height
rocks on right bank cliffs on left bank: height
rocks on left bank epit /bar: direction of growth 225
outer bar length of spét/bar S6LO
silt plume (fluvial) length stabilized \Q 5
/ suspended sediment (marine) width LR

Comments

Relation of Channel to Valley
Sides or Resistant Terraces
(Lateral)

not applicable (no valley or free)
v occasionally confined

frequently confined

entrenched

Surface Geology

bedrock

lacustrine deposits
v fluvial deposits

aeolian

sand covered W\\. 7 area
Comments

m
m
m to MSL

m to MSL Comments

m to MSL
°

m
m
m

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Presence Extent Vegetation
none none almost none
indefinite average width 2oc0O m grass
fragmentary maximum width SoO m

/ continuous aerial length \2R8 m

area 59,2 ha

sparsely forested
moderately forested
heavily forested

Channel Description N.B. Estimate of flow stage: LOW/N&
Pattern

Measurements

v reed swamp |/ 7 area

Forest Type

not known/applicable
v riverine:
main channel

Land-Use

v notmpudtévated, not built-up
v cultivated 3 2, 7 area

v cropl/ s s»-qa.r cana.
partly built-up

tributaries
/ coastal dune/evergreen mainly built-up
mangroves Comments

Islands/Shoal Type of Flow Bar Type
straight thalweg 2780 m /none stagnant/still none
sinuous *sinuosity E occasional uniform water surface v channel side bars
irregular ®open water area 19,0 ha frequent uniform with rapid in reach / point bars
yeguhr meanders perimeter 5750 m split v irregular ##% v channel junction bars
v irregular meanders lake/lagoon axrea ._______ ha braided pool & riffle sequence mid-chaanel bars
tortuous meanders river X-sections available v b (g\;,\»«\ﬂ) diamond bars
bifurcated channel slope _ . diagonal bars
lake/s channel width x m s = m sand waves/large dunes
lagoon river slope _ Comments ®whole reach
river width x 60 X m 8= 62 H4m Xk G E Ny \\%ac'b&“\
l Obstructions/Constructions
Natural _____ Degree Man-made__________ Degree of Obstruction/Constriction for Each Pogition (from head of reack.
none none road bridge/s
logs v minor rail bridge/s
boulders major causeway
* vegetation weir/dam

fish traps

embankment /s

groynes

"
Comments” &,2 hee woaber canals e B, beibmuteu oy chen ne e\ 500 ™
hyaeinth drainage furrows
others

Lateral Channel Activity

Lateral Activity Nature of Banks

not detectable v alluvium (silt/sand)

Bank Vegetation

none
downstream progreuionx natural levées v weak
progression & cut-offs rock/boulders good
mainly cut-offs protected/stabilized very strong
entrenched loop development  cultivation to left bank

irregular lateral activity

I avulsion

channel edge

right bank {3y 2%

Lateral Stability

stable
v slightly unstable
moderately unstable
highly unstable - N
Az Comments ‘sl bed '

G\anuc l()\a.g\ cc\‘ \.}
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TABLE NN 9 [ IV CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS NRIO Waw)
RIVER W OWOT | o 7 ESTUARINE, REACH from 2, A% wpstrean oF \ATb onouth.  ger, DEA U SO0
AERIAL PHOTO DATE &~ b =59  SCALE \ 1 O0>¢: CATCHMENT AREA 2\0 kn?, M.AR, 35,75 w’x10%, No. of DaMs D1\
RIVER VALLEY AND RIVER MOUTH FEATURES
General Description of the Terrain above the Valley Valley Sides (Hmm Well-defimed)
Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left  Hi:iit
mountainous almost none none none none
hilly v/ grass scattered cultivation v occasional grass -1 L by A 4
v undulating sparsely forested (0-25%) partly cultivated frequent trees LS8 sy X
plains moderately forested (25-75%) +“mainly cultivated cultivated W= A
heavily forested (75~100%) + scattered settlement built-up Ntk AL %
swamp/bog partly built-up
urbanised C ts
Valley Characteristics
Relation of Channel to Relation of Channel to Valley
Mecsuremente Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
(Vertical) (Lateral)
valley length 2'30 m none not applicable not applicable (no valley or free) bedrock .
bottom width(av.)300m indefinite not obviously degrading v occasionally confined lacustrine deposits
valley slope v fragmentary partly entrenched frequently confined v fluvial deposits
height at head continuous entrenched entrenched aeolian
of reach m to MSL v aggrading sand covered WNIL 7 avea
Comments
River Mouth
Characterigtice Measurements
v apan/closed right bank breakwater length m
| natural/arcificial left bank breakwater length m
| canalized rock sill level m to MSL
sandy cliffs on right bank: height m to MSL Comments
rocks on right bank cliffes on left bank: height m to MSL
rocks on left bank epit/bar: direction of growth 225§ °
outer bar length of spit/bar K 6O m
silt plume (fluvial) length stabilized 00 m
suspended sediment (marine) width bz .m
Description of Flood Plain
Pregence Extent Vegetation Forest Type Land-Use
none none ' almost none not known/applicable v astmowbeivated, not built-up
indefinite average width 300 m grass + riverine: v cultivated 34 % area
fragmentary maximum width S0QO m v reed swamp \3 % area main channel < crop/g sugar cane.
scontinuous aerial length 133 m sparsely forested tributaries partly built-up
area 59 2 ha moderately forested v/ coastal dune/evergreen mainly built-up
heavily forested mangroves Comments

Channel Description N.B. Estimate of flow stage: BW/NEAR LONG-TERM MEAN/NgaM (o \idtle above ml-)

Pattern Measurements Islands/Shoals Type of Flow Bar Type

straight thalwe 2700 m Vnone
& po o

sinuous *sinuosity 2,1 % occasional v/ uniform water surface v’ channel side bars

irregular *open water area ha frequent uniform with rapid in reach “point barg
regular meanders perimeter éozg ; m split irregular v’ channel junction bars
/irregular meanders lake/lagoon axea _——_____ ha braided pool & riffle sequence mid~channel bars
tortuous meanders river X-sections available v dua ket (s La\k\“\—\ diswond bars
bifurcated channel slope _ diagonal bars
lake/s channel width x m 8= m sand waves/large dunes

stagnant/still none

lagoon river slope _
river width x 2.0 m s = 62 im

Obstructions/Constructions

Comments ®whole reach

Natural _ Degree Marn-made ____________ Degree of Obstruction/Comstriction for Each Pogition (from head of reack.
none none road bridge/s

logs v minor rail bridge/s
boulders major

* vegetation

causevay
weir/dam
fish traps
embankment /s
. groynes

Comments = 2,71 ho. tooler canals =B tibutary chenmelled S5EQ0

Lyaeinvd, drainage furrows ' -/
others T

Lateral Channel Activity

Lateral Activity Nature of Banks Bank Vegetation Lateral Stability

not detectable 3 v alluvium (silt/sand) none
v downstream progression natural levées
progression & cut-offs rock/boulders

mainly cut-offs
entrenched loop

v weak
good

protected/stabilized very strong

development  cultivation to

irregular lateral activity channel edge
avulsion

lefe bank
right bank

l FLOOD PLAIN AND CHANNEL FEATURES

2 Coments‘\-eﬁ‘v*-‘st ek A
15 2

stable

v’ slightly unstable
moderately unstable
highly unstable

&ww\—-p\-‘c\ca\—\
— 2 o
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1AL NN 4 / L CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS mio WKL A

AERIAL PHOTO DATE 2.\~ 8- SCALE \ *\O OO O CATCHMENT AREA __ L\ &2 km?, M.A.R. 35, T m*x10%, No. of DAMS N

RIVER VALLEY AND RIVER MOUTH FEATURES

I RIVER NOROT | S 7 ESTUARINE, REACH from 2,3 ¥r~ upshrears of 1976 mowh, REF, DEA A SOOY%

General Description of the Terrain above the Valley Valley Sides (Ve Well-defined)
Terrain Vegetation Land-Use Slwnping Vegetation and Land-Use  Left riht
mountainous almost none none none none
hilly v/ grass scattered cultivation  occasional grass o e ST T L Z
/ undulating + sparsely forested (0-25%) partly cultivated frequent trees BSw. . 2l 4
plains moderately forested (25-75%)  mainly cultivated cul.,nvnted b kg 2
heavily forested (75-100%) v scattered settlement buile-up e N 4
swamp/bog partly built-up
l urbanised C ts
Valley Characteristics
Relation of Channel to Relation of Channel to Valley
Measurements Terraces Valley Bottom Sides or Resistant Teérraces Surface Geology
(Vertical) (Lateral)
valley length 2130 m none not applicable not applicable (no valley or free) bedrock 5
bottom width(av. 5 oo m indefinite not obvioualy degrading W occasionally confined lacustrine de?onts
valley slope fragmentary partly entrenched frequently confined v fluvial deposits
height at head continuous entrenched entrenched aeolian
of reach m to MSL . aggrading sand covered ™hL. 7 area
‘ Comments
l River Mouth
Tharacteristics Measurements
| /epen/closed right bank breakwater length m
| natural/artificial left bank breakwater length m
‘ canalized rock sill level m to MSL
sandy cliffs on right bank: height m to MSL Comments
rocks on right bank cliffs on left bank: height m to MSL
rocks on left bank amds/bar: direction of growth 225 °
outer bar length of sp#t/bar ¥ &HO m
silt plume (fluvial) length stabilized m
suspended sediment (marine) width m
FLOOD PLAIN AND CHANNEL FEATURES
I Description of Flood Plain
Pregence Extent Vegetation Forest Type Land-Use
none none almost none not known/applicable v nowssedtivated, not built-up
indefinite average width 30O m grass v riverine: v cultivated 33 7% area
t‘ugnentuy maximum width S co m v reed swamp 2O 7 area main channel ~ cropl/f < 3 cane
+ continuous aerial length 297 m sparsely forested tributaries partly buﬁt-up
area 54,2 ha moderately forested / coastal dune/evergreen meinly built-up
heavily forested mangroves Comments
' Channel Description N.B. Estimate of flow stage: LOW/ MRS BB BT
Pattern Measurements Islands/Shoals Type of Flow Bar Type
straight thalweg 27133 m - none stagnant/still none
sinuous *sinuosity E occasional uniform water surface v channel side bars
irregular *open water area = ha frequent uniform with rapid in reach v point bars
regular meanders perimeter Sgeo m split  irregular ** « channel junction bars
v irregular meanders lake/lagoon area - ha braided pool & riffle sequence mid-channel bars
tortuous meanders river X~sections available v e siah Galiget N diamond bers
: g
bifurcated channel slope _ ! diagonal bars
lake/s chennel width x m 8 = m sand waves/large dunes
lagoon river slope _ Comments “whole reach
river width x 63, m s= Lohom KE L e Vey waganc usth
. 5
l Obstructions/Constructions
Natural _______ Degree Man-made____________ Degree of Obstruction/Constriction for Each Position (from head of reach,
none none road bridge/s
logs minor rail bridge/s
boulders major causeway
* vegetation V Do neierabls  weir/dam
figh trape
embankment/s
Y ) groynes
Comments ! ha toater cenals LB, i Cetary ewmwonnelled SO Yy
bgac tath drainage furrows 7
others
Lateral Channel Activity
lateral Activity Nature of Banks Bank Vegetation Lateral Stability
not detectable o v alluvium (silt/sand) none stable
v’ downstream progression natural levées v weak v~ slightly unstable
progression & cut-offs rock/bouldere good moderately unstable
mainly cut-offs protected/stabilized very strong highly unstable x " |
entrenched loop development + cultivation to left bank __ 7 7 Comments += SVnc ved
irregular lateral activity channel edge right bank i & %
' avulsion & & nE ‘\J&o MF‘E\\_&\ o:\‘j




TABLE NN A /N1,

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

NRIO NN A

RIVER _ N O™ O™ | . ° % ESTUARINE, REACH from 2, \kwn upSirearn of 7' mouth. REF. DEA A 500b
AERTAL PHOTO DATE 3 —l-T13 scate \\O OO0 CATCHMENT AREA _ <O ko?, M.AR. 35, TE p'x10%, No. of DaMS ™N\\
Tox i b?\«a‘vo\

RIVER VALLEY AND RIVER MOUTH FEATURES

Ceneral Description of the Terrain above the Valley

Valliey Sides (Mm¢ Well-defined)

Terrain Vegetation Land-Use Slumping Vegetation and Land-Use Left  #i;:ht
mountainous almost none none none none
hilly v/ grass scattered cultivation ¢ occasional grass B o L \ Z
+undulating v sparsely forested (0~25%) partly cultivated frequent trees §O 2\ z
plains moderately forested (25-75%) /mainly cultivated cultivated e L2 *
heavily forested (75-100%) v scattered settlement built-up ~ pn %
swamp/bog partly built-up
urbanised C ts

Valley Characteristics

Relation of Channel to

Meusurements Terraces Valley Bottom
(Vertical)
valley length 2120QO m none not applicable
bottom width(av.)300 m indefinite not obvicusly degrading
valley slope 2 1:533 v fragmentary partly entrenched
height at head continuous entrenched
of reach Tl m to MSL o pprox v aggrading
River Mouth
“haracterigtics Measurements
v open/closed right bank breakwater length m
natural/artificial left bank breakwater length m
canalized rock 8ill level m
sandy cliffs on right bank: height m
rocks on right bank cliffs on left bank: height m
rocks on left bank spit/bar: direction of growth 225 °
outer bar length of sgst/bar %W/~ m
silt plume (fluvial) length stabilized m
suspended sediment (marine) width m

Description of Flood Plain

Relation of Channel to Vallsy
Sides or Resistant Terracee
{Lateral)

not applicable (no valley or free)

Zoccasionally confined

frequently confined

Surface Geology

bedrock
lacustrine deposits

v fluvial deposits

FLOOD PLAIN AND CHANNEL FEATURES

Pregence Eztent Vegetation
none none almost none
indefinite average width 300 w grass
fragmentary maximum width SOQ m + reed swamp \7 7 area
v continuous aerial length /1300w sparsely forested
area 54 .2 ha moderately forested

heavily forested

entrenched aeolian
sand covered % area
Comments
to MSL
to MSL Comments
to MSL
Forest Type Land-Use

not known/applicable
/ riverine:
main channel
tributaries
7/ coastal dune/evergreen

mangroves Comments

v wet-peieiveted, not built-up
~ cultivated 3 L. 7% area

v Crop/f suail cana.
partly buiit-up

mainly built-up

Channel Description N.B. Estimate of flow stage: LOW/BE

Pattern Measurements Islands/Shoals Type of Flow

straight thalveg 21 m  /none stagnant/still

sinuous *sinuosity 2 ,\7 occasional uniform water surface
irregular *open water area 21,3 ha frequent uniform with rapid in reach
regular meanders perimeter 5RO m split v irregular **

/irregular meanders lake/lagoon area . ha braided poel & riffle sequence
tortuous meanders river X-asections availsble C ha BaA Flagh ot ey
bifurcated channel slope
lake/s channel width x _____ m &= m
lagoon river slope Comments ®whole reach

river width x

Obstructions/Constructions

Natural _____ Degree

none none

logs minor

boulders s major
# vegetation

e der
S Y e

Comments® 6,1 Lo

Lateral Channel Activity

Lateral Activity

not detectable

v downstream progression
progression & cut-offs
mainly cut-offs
entrenched loop development
irregular lateral activity
avulsion

LGl 1 m o s= 57 Om
. =

Mare-made
road bridge/s

__Degree of Obstruction/Constriction for Each

Bar Type

none
channel side bars
point bars

/ channel junction bars

mid-channel bars
diamond bars

diagonal bars

sand waves/large dunes

as '_' wiaabey

aogex g wan bl

Position (from head of reack.

rail bridge/s

causewvay

weir/dam

fish traps

B ool t/a

groynes

cangls Y U Mo Y ey

Vo e Ql\'_ak

A ]

KOO vwn

drainage furrows

others

Nature of Banks Bank Vegetatio

v alluvium (2ilt/sand)

n Lateral Stability

none stable
natural levées v weak v slightly unstsble
rock/boulders good moderately unstable
protected/stabilized very strong highly unstable x -
v cultivation to left bank 9 7 Comments swealee Ve oh
channel edge right bank 1§ 7% s ‘LQ‘ \c\'-\

~




R

TABLE NN /Y,

CLASSIFICATION OF THE LOWER REACHES OF NATAL RIVERS

RIVER ™ OWOT )

, (5 % ESTUARINE, REACH from Z-,"\ \cun

NRIO WW 9

AERIAL PHOTO DATE \\+-- 5 -1l gcALE \*\O OO0 CATCHMENT AREA 2L

o> shrean of 12"l ~mouth, REF. DEA \)\ SO0

\O ka?, M.AR. 35,7 n’x10%, No. of DAMs ™\~

RIVER VALLEY AND RIVER MOUTH FEATURES

General Description of the Terrain sbove the Valley

Terrain Vegetation Land-Use

mountainous almost none none

hilly grass scattered cultivation
v undulating  sparsely forested (0-25%) partly cultivated

plains moderately forested (25-75%) v mainly cultivated

heavily forested (75~100%)
swamp/bog

v scattered settlement
partly built-up
urbanised

Valley Characteristics

Relation of Channel to

Valley Sides (Not Well-defined)

Slumping Vegetation and Land-Use Le ft . Hiaht
none none
v occasional grass DAL S | y 3
frequent trees S W 2\ 4
cultivated [T L2, *
buile=-up g . %
Comments

Relation of Channel to Valley

Mecsurements Terraces Valley Bottom Sides or Resistant Terraces Surface Geology
{Vertical) (Lateral)

valley length 2130 m none not applicable not applicable (no valley or free) badrock. .

bottom width(av.) =00 m indefinite not obviously degrading + occasionally confined hcugtrme deposits

valley slope viragmentary partly entrenched frequently confined /fluv%nl deposits

height at head continuous entrenched entrenched aeolian

of reach m to MSL « aggrading sand covered % area
Comments

River Mouth

“haracteriatics Measurements
/ open/etooed right bank breakwater length m

natural/seekfiede] left bank breakwater length m

canalized rock 8ill level m to MSL *
v sandy cliffe on right bank: height m to MSL Comments 5w 'bduad lealuse al-
¢ rocks on right bank™ cliffs on left bank: height m to MSL “e R

rocks on left bank °

spit/ber: direction of growth z2 L

outer bar length of spit/ber 790

m
v silt plume (fluvial) length stabilized 290 m
suspended sediment (marine) width 72, m

FLOOD PLAIN AND CHANNEL FEATURES

Description of Flood Plain

Presence Extent Vegetation

none none almost none

indefinite average width oo m grass

fragmentary maximum width sooO m reed swamp 4. 7 area

v’ continuous aerial length 1364 m

area 592" hs

sparsely forested
moderately forested
heavily forested

7/ riverine:

v coastal dune/evergreen

Forest Type Land-Use

7 net=pubbévased, not built-up
« cultivated 32 X area
v crop/f suant anl
partly buil%—up
mainly built-up
Comments

not known/applicable

main channel
tributaries

mangroves

Channel Description N.B. Estimate of flow stage: W8#/NEAR LONG-TERM MEAN/WESH Gloouls Jan - HaseWw @)

Patterm

Measurements Islanda/Shoals
straight thalweg 2948 m none
sinuous sinuosity 2, i occasional
irregular *open water area ¥, ha frequent
regular meanders perimeter 6229 = aplit
v~ irregular meanders lake/lagoon area . ha braided

tortuous meanders river X-sections available

bifurcated channel slope _
lake/s channel width x m s = m
lagoon river slope

river width x 61,7 m s= 55 )m
Obstructions/Constructions
Natural __

v uniform water surface

v turb el

Type of Flow
stagnant/still

Bar Type

none
v channel side bars
v point bary
¥ channel junction bars
v/ mid-channel bars
dismond bars
diagonal bars
sand waves/large dunes

uniform with rapid in reach
irregular
pool & riffle sequence

Comments ®whole reach

e Degree Mow-made ____________ Degree of Obstruction/Constriction for Each Pogition (from head of reach,
«” none « none road bridge/s
logs minor rail bridge/s
boulders major causeway
¥ vegetation welr/dan
fish traps
Yy ( t/S
F . groynes
Comments * O 5 b Loaler canals oo @ b bealeatiy oo @ \leoh NOD wm
hogo cam tin drainage furrows
others

Lateral Channel Activity

lateral Activity Nature of Banks Bank Vegetation

not detectable v alluvium (silt/sand)

none

v downstream progression’ natural levées v weak
progression & cut-offs rock/boulders good
mainly cut-offe protected/stabilized very strong

entrenched lcop development
irregular lateral activity
avulsion

v eultivation to
channel edge

left bank 4 7
right bank 7 2

Lateral Stability

stable
v/ slightly unstable
moderstely unstable
highly unstable * iy
Comments’ we<\e Nech |




L'06 8’G6 7SS0l £'86 9’201 L'S8 A
6°GS 0‘L9 ‘99 129 vt L'S9 S
6°G9 L’1L9 6'69 0‘€9 L'€9 8‘09 L’9L X
Acﬂ,van./uw Aﬂduofdv A1qu0,qw Aavonoa.uw A«qvwozdu ﬁf\r}a(r.J

6'vve| €L 0‘¢ 8l 0 0 0 0 0 008 2 Sl
6°6C g8l T'19 9L oL 12 oL e oL 009 ¢ 14
6°LE 9‘Ci €/€¢e 147 144 St 0¢ ot LE 00% ¢ £l
£'6 S’'6 s’/8Lt G9i 08l 06l 981 oLt 081 00z ¢ zl
7S LEEL g’s1e 90¢ 0€Z PLz 80¢ S0z 0Ez 000 ¢ 1
9’61 sleT L'stt 98 ovlt oclt 001 (44} 3 A 008 | ol

ﬁf—'»m&v
s‘clL LTl S‘totL 6L AN 48 S6 poL LO1 009 1 6

ah + 8)
6’6C 0‘0Z TiLL 9§ CL 89 8L VL Sli 00% 1 8
0’92 v'olL (A1} ] 14°] oV [A4 {434 oy Sy 00Z ¢ L
1’sl 9y S’ 0¢ 9z [4 L€ 144 St SE 000 1 9
8‘G¢g 611 rA X% 8¢ 414 113 87 6€ ¥S oos S
2’9 €6 S’6g (113 0sS 9¢C 8¢ LE A 009 b
p’9t L'L Al X 4 0z r44 zl ve Sl Ve 00¥% €
L€E2 9‘y 8’61 (114 02 Pt 6l 8l 8C 00¢ [A
8‘02 Le 8Ll Ll L Ll Ll Pl 174 0 l

9L°G0°"¥L|EL 90 E0|L9"BO"1Z|6S° 90" 90]¢ES 3100/435|LE°S0° 10
(w) 9sanod
A s X 23ed 19a1a 9L6l bPuore|uorie3g
- soue3stp °x02addy
(w) sy3lpIa I3aTY

6NN ILONON SHIAIM ¥IAIY IIIA/6NN 3T8VL




S o
$2°61 = 9L-L£6] uoTIETIEA JO JUBIDTJJ200 abeisay
| w gLl = 9.-L€61 3uswade(dsip [eaadje] abeisay
L'€S g8'1s p‘es 9‘sL 8‘L9 16L 0'1L 6’99 A
| €401 %6 8’€g z'ee z' et 8’1¢ b’ be 8z¢ s
z'6l z'sy gLl S‘0b 6'¢CP 6'8% L‘0r v’ 8p b’ 6b x
L'€Y
(uamew)
0 0o |o‘e 0 6 “4°N “d°N 4N 4N 4N 008 Z Sl
9‘6L | v‘oL)B‘TS a3 K 0S 0S SS oC v 009 2 bl
| 8“1z | €L |L'¢¢ 1z e 43 €€ 0b i 43 _ 00% £l
9‘¢ | L't |8‘col 8 801 sot zol 001 T 00" 00z 2 z1 |
z'9 €L |L’9LL 1z (141 SiL K548 ol Lzt Sl 000 2 i |
“ 6f91 | c11fLroL | s'ze | ZUes’ oL 08 9 99 88 008 1 0t |
. V‘EL | 28 ]6°09 0z £¢S 99 89 8p 59 59 009 1 6 W
661 | L‘OL|L’1S o€ £46S ‘8¢’ 0S v 0S 89 00y 1 8 |
s'st | s'% jL'8e i Lz A 13 v K3 43 00z 1t L W
L1z | €'y |86l Ll 9i 0z 0z N2 ST 124 000 1 9 |
gLz | T'9 je‘et St 0z K18 9z 91 o€ Lz 008 S |
vz | L'L |zi8e 44 9¢ 9z €€ k78 62 Le 009 b ”
z‘'oc | 0’9 {8‘6lL L 1z T o€ e 9{ L 00% € 7
s‘9¢ | 8'S |8’St St Toi” 91 0z tl €l et 002 z 7
0‘8z | 6'€ |B‘EL L 91 9l 8L £l ’ €l 0 L
9L°S0"PL|€EL"90°€0|L9° 80" 1Z|65°90°90|€S 320/daS|LES0" 10
$A s X |UtW - xeW a3eq uw>ﬁvww%=%2m uotIels
(W) 39ATI-pTW O3 soue3sip *xoaddy
uotitsod *g°7 PaAI3SQO WNWIXEW woljy 3due3isid
6NN ILONON XLITIGVIS TVE3IV] X1/6NN 379V




VivQ 1H/76°0ON 1HOA3IN DHH wOAHd RERST-L 1] *S 313w JIAND NOIIIIw 9L°SE = 330=NNE TVNNNY NV 3Iw

08° 99 [€£°1461 ©S°602 %%°GH 192621 w0911 Lg°lel 11°091 gewol »1°€cl Le*und G9°GET  11°%02 3A

2E"0€ [ K | €1%e ®g° R ¢ ye*e L9* " R6° 9 [ LES S ow* 27 H-Aet J "8°€ S
91°SF 60°1 2051 ELN ey £6° 1 S5t 19°S 06" ¢ 21°q H1°w 5 s LR NP In
t2°t1e 20%211 .0S? A A oLe g1°1 6L°1 896°6 L9° 82 2y 4l 9192 19°9r1 96°S 56° 1 SLAT
gL L6 0R° %€ 2o°1 82° ne* 9g° 9¢0°1 99° 1 %L°S 26°6S1 61°L 9L e 62° w6l
0€E°“001 98°SE 6E"° LS* oL 20°1 L9°1 96°1 €22 %8°9 656°S1 061 Ll £8°1 £i61
22°9% ¥5°91 8€°1 9%°* »G* 2a° re2l CYAR 6L°2 vl L0°1 Se° "l* 9e° 2161
6679y 08° 91 2s8° €L AG" 221 LA s9°l e L6°1 s8°1 2Lt gE T gg° 1 16l
L9*8S 16°02 1s°1 s9°1 LS°1 a8° 1 68°1 09°1 66°1 91°2 96°1 89°1 26°1 99° Y 0L61
28°42 1€°01 68° 9%* (3 24 ns* (3 e 1s° 69 26° 9e° 1 £5°1 69°1 91°1 5961
99°901 LO°RE s9° oL’ 86° Le°1 %6°1 [e°L 10°81 28°1 99°1 69°1 66° 18° 2961
16°€EE 2121 oL €S’ v L9° 60°1 2e°1 HE® T 9g°1 2v°1 gf° 1 vi°l £G° 1961
yy»* 68 861t te* 09° 91 £0°1 69°1 00°S (1 6E°2 o1°¢ 20°1 ®8° L9* 9961
60° 1% 69°%1 LS° Ss* €9° aL® ¥y ° L8° 9E° 1 0°2 66°1 oe°1 LYRR 251 5961
yg° 1€ [2°11 LA A ge°l 10°1 89° 09° 69° oL® 68° G0°1 92°1 61°1 G8° $96 1
052t 29° 11 Se° le* 2s° 9s* eL* Se° 2Lt £8°1 e €6° 2Q0°1 L8° £961
29°98 61°0¢ €1°t L2°1 ALl L2 Ls°1 6L°¢2 68°¢€ *9°¢ 09°L 11°2 £9°1 20°1 2061
8L°9¢ S1°€EY €L° 0s* 0w 6G6° v6° 82°1 LE*1 29" 1 158°1 05°1 h9°1 LE°T 1961
LT1®°8S1 E1°SS go0°l 00°1t (110 ¢ 0s°I( 9€°S ge°21 16°1 92°y 61°21 *S° 11 29°1 98° 0961
9L° €S 22°61 29° 29° 6L° 02°1 Sv°2 *Q°€ 08°1 se°l ge° 06°1 2e°1 2€e°1 5661
22 1L L9°82 10°1 v0° 1 92*1 »6°2 £€8° 9 so°t 12°2 $9°¢ 1%°2 81°¢ g1t 90 a561
21822 L&°18 6S° HY £L* oe°1 L9°E S9° L LS°S 26°91 €0°91 08°S 0e*e S6°91 1S61
£1°2el 0L°89 €8°11 69° AL si°t sg°e 21°S L1°*2 12°2 L1°11 9n°R7 ce°t 96° 9661
60°ES 86°81 08° 19° 29 38° LI 91{°¢€ 98°S e0°¢ 6L* 92°1 %0° 1 66° sso 1l
29°181 91°1L9 se° 2s* 6L° 81°1 oL°1 s6°1 98°1 oLy €1°01 %0°S »1°81 2L°02 *G6 1
2£*8S SR 02 gI°1l Le° £€2°1 9.°1 e €0°2 v6°2 6S° Y 2e° 1 91°1 Re° 69° €S61
yL°1L 59°G2 sG6* 1¢° 6g* sG6° 9L® sttt L8 99°11 ng*2 L1°t »g° 0s° 2661
G6°8S go° 12 29° 06° S1°1 29°1 99°l vg*1 gs° 1 £9°2 LE"Y 241 L9°1 12°¢ 1661
€1°GE gLe2t otl*2 62°1 €9° LLe 88° 10°1 g€l°1 »9°1 L9°1 L6° 0ny* (X2 0561
/G 68 €0°2¢€ 29 a9 AL’ 12°1 0R°1 90°€ 19° 99°1 99°y g€2°ol 6L°1 £6° An6 1
99°9¢% 89°91 09° oL* G6° 6€°1 £0°2 2g°e Rg°e2 2%°2 91°1 L0°1 20°1 S9° ERTA
95°E9 2122 1s* £6°* siL* S1°*1 6L°1 s2°¢é 10°2 98° 1 2s°2 6R°€ SL*e 29° Lvel
96°6S1 G0°LS 9L® 16° 22°1 1e°t s9°1 L1°S 68°11 18°9 S8’ es €6°11 se° 9961
L6°12 98°L 0E"* e’ -4 Ad 6S6° CL N 92°1 191 ol°1 69° vE° L2° v2* Gy6 1
8L°91y E£0°*69l %2° 2¢€° 9%° ZE 02°1 02°9 10°61 £6°1 66°0€ GR° LR Ro*2 S0°2 9961
L6°81T 0%9°2y LE° T 18° 46° ”6° L0°1 69°1 L8l RE° 1 1»°1 L0°® v€°21 LELR R €o6l
G9*62€ LB°LT1 ¥%S°9 2€°91 oL’y 69°1 19°6 S0°92 2€°8 %0°2 82°8 62°€2 rreor . 2201 2961
L2° oL g£1°s2 12°1 1o°1 #0°1 92°1 09°1 99°9 /2°6 €6°1 80°1 ”6° 20°1 £L” 196l
L9°6L 1982 2s° 6%° L9° 26° L9°1 9¢° 1 Lo°1 c2°1 12°s 8€°21 s9°1 Le*1 061
08°S91 62°6% stel Le°1 882 L6°8 06° %1 66°1 16°1 L1e2 66°E E®°6 A6°6 ve° 1l 6E6 1
16°601 0Q€°6€ gtet »8° 20°1 A2 1 L9 1 v9°1 18°% 1e* ot 8Ly ¥9°6 1e°1 86° fE6 1
69°2L 66°S2 gL* 60°1 211 90°1 ge°l 99°1 L0°E $9°L 80°9 Le*1 £9° 8¢ LE61
1L°08 98°82 1e* 69° ¥S° 9G* kL® 111 1s°1 fE° 1 g2°1 26°S 96°€1 26° 9£6 1
9R°%01 69°LE 69° 06° se°1 R6°1 €6°1 10°* 6S5°11 €0° 11 ie 28° 28° 68° Gee6l
82°6BEl S9°6¢ so0°1 6s°1 €0°S ¥L°01 96°1 16°1 s56°1 o B | iE°9 00°St A 21°1 s€61
£0°221 +99°¢ty gi°l (ARt 22° 1 h o k| 252 S8° Ca 92°s 6521 L0° LA ¢ Qe €esl
Y9°EE 96°11 L2 Ad £6° €6° LS* 26° LA vE° 1 (S 20 691 %9°1 s0°1 %9° 2E61
G986 12°SE L9® 1N 19° 921 L At [ A g6°2l €5°01 80°1 08* 28" At g6l
£€9°6¢C 01°eY 9z2°* €€’ 6¢€" €6° /e’ f2°1 68°1 Le°1 a8° 1 16°1 §8° 1 62°1 0€6l
y6° %Y L0°91 16° 6S°* LS 6L" 12%1 L9°1 99°1 4 St | 98" 1 L X A Se°l ne°1 s261
v6° LS 2L°02 e6° 86° so°1 16" 61°1 si°t [ 3 2y} »0° 1 28" 61° 16° o9u* R261
0s* € 92° 1t 6G° SeE” [ 1 96* aR° L2*1 £€9°1 ag° 1 %91 68° a9* 98° L1261
(% & 7 L L1812 9¢° ss* 6S° Ll CRGA L6 g€° Ll 62°1 291 06°1 06°1 61°1 9261
$6°0€ 90° 11 69° -1 18°* 0s* 55°* £€8° 06° 28° €o0° 1 | § 8 {1 $6° 1 5261
Le*g%€  09°%21 12°1 8R* a1l 69° 1 £€2°2 g2 12 L0° RS 91°2 €2°6G 61°61 *9°nT Lo°1 226l
y9°22 0l*R 8S°* g9E” G ¥9* se* w6 €0°1 20°1 S8* 29°* 6€° LE? £261
v6° 66 €L°SE SE* £y Fo XH £8° Te°1 00°2 62°1L Ske il 90°2 RQ*?2 22°1 2261
62°211 Gl1°0% go° 1l 20"1 £6° Go°*1 R6* £o°1 L1 02°1 H6°S 80*L1 26°L | i B 1261
*HeVY'W® V1Ol 43S anv nap. (Tl AVn g4V HV W A33 NV 230 AON 120 MY 3IA

‘0“00‘.‘.‘a..tttﬁatcoo..‘..taottta‘u..‘...tl“...lo

o.‘....l..lttt..t!..t-t.'l".'lt“‘0..“‘.00"““0‘

*wi*0S0°012 =VIHY INIWNHILYD [LONON HO4 440=NNd 03LVINWIS X/unNN 378V

epteponobotese




f)\fja(c Aﬁ
AN w R
i ASVYNOD WVWIAE  FHLuol ONONY A9oNng LS\ m W !
|
QOO QO O\ (@] n|0 Z |
QQOE gl
S
r
» &
4 3
o
1
ov " z
»; S
T (o]
r
=
o = =
9l Z = |
(e} =
74 z W) wn
- o Qo L
o o S gz
-~ wd = N g
- -
r & wn | o
M N -
QT D U o~ <
r w Lo s
fr BT ¢
: 8% |°
<G
g
oz E |3
st 7 2
< a
4
)
QE v
SE <
-
- < c @«




200 w‘
160 —
-
2 %
120
[
; %
=
S 80 - %
W - /// - . Z
N N\ N
N NS\
NS
1 T [ 1 T 1 T i 1 B 1 I i
1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 193! 1932 1833 1934 1835 1934
HYDR@ YEARS
200 -
mM
(Ve
i
“ T
180 Q" n
\ ]
= A 9
. a 1
= \/d) 9
o
e o 3 2
z 0 Q
N £ 2
[V
i | '
=z
5 80 - i :
l ,///
7 V//Z |
| /% // |
f \'2 |
W N/ ,/522 ,/422 4<?§j 7 . .
NARE AN \\2 N NN
\\ NN \ \
NN NN N\
1 I | | 1 1 [ T { 1 1 1 1 1 1
1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 196! 1962 1963 1964 196C
HYDRO YEARS
iRACED : TONPLET T . ’
i NATAL ESTURRIES : NGNGATI FIGURE
STMULATED ANNUAL RUN-OFF
PAITE :
Ly 1921~ 1975 NN9/2
NATIONAL RESEARCH INSTITUTE FOR GCEANOLOGY




[
|
i 100+
N
C 50 |
E
'LL—,
{on ]
z
& 4o ~
20 -
{
1821 1822 1923 1924 1925 1926 1927 1928 1929 1930 193! 1932 1933 193y 1935 1936
HYDRO YEARRS
100~
m
80 1 in
T
: i
dJ 'y
- Q o
& = ~
60 - . !
= e y
— 9 ]
w vy 9
G
(O]
L g :
o 40 -1 9 )O-
£ £
2 o
| 1
; |
20 , |
| |
| |
v W
; T Al
I 1
1850 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965
HYDRO YEARS
E T
iIRACED @ rOMeLS; T ST ]
B NATAL ESTUARIES NONOT ! i
S N FIGURE
ks STMULATED MONTHLY RUN-BFF
REF. 192171975 NN9S/3
NATIGNRL RESEARCH INSTITUTE FOR OCERNBLOGY




o“cqé R —> =
CL-9"F oo = = D> -
oie NS -l ;
e
L9-8-17 ojeud — —— = -
g
LS -9-9 O*ox\a—--—> -
-
g8l o/ atrs eued— -~ — = > ]
n
] [
T @
N @
Ui
- pus
| )
o
| a
St
2| T
13
L2-5-1 eiond — — — — = > -
T &
10
s
1'LX‘J 1 1 O (S I | I T | ) (T T 1 '."é‘
() c c [ i w
o = w0 N = =
N ~ - b © =
4 mx’ﬁ_w?:‘sg—ma TEANNY 3AT LEINWND
(RACED : "OMPLOT NATAL ESTUARIES. NONOTI
' FIGURE
CUMULATIVE ANNUAL RUN-OFF Niiobs

REF,

NATIONAL RESFARCH JNSTITUTE FOR GCEANGBLOGY




———=19%1 River courie

L

SCALE: 1:10 000 approx.
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SCALE

1:10 000 approx
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DATE

REF .

NATAL ESTUARIES: NONOT!
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PHOTOGRAPH
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