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Project 'o. 29980, HCNITORTNG THE EXTENT ALD COCURREICE OF TIRE
| 19 THE DIFFERENT VLD TYPRS OF SOUTH AFRICA
WITH PARCICULAR REFERENCE TG IT5 RCOLOGICAL

RULE
THE by Denzil Edwards
;gopuomtuTy OF o . .
REL &1 ?A,mlsiﬂ) (Botanicel Research Institute, Deperiment
1N AL of Agricultural Technicel Services,

Pretoria, South Africa)

FOURTH QUARTERLY PLROGRESS REPORT (inclusive of previous

auarterly rocports)

1. Introduction

This report prcsents the progress to date of project 29580
which was designed through the use of TLandset-B imasgery bo
wonitor the extenl 2nd occurrence ¢f fire in Jouth Africs,
paying particuler reference to its ecolopgicel role und role in
veld menegement. The report ghould be Laken to include previous
gue.rterly reports, which because of various technical and personnel :

problems were not submitted for reasons later explained.
The progress and resulbs given include meinly the technical
aspects of fire distribution and occurrence as found from analysis

of all imagery so far received. While certain ecological

conclusions and inferences will be mede, these are essentially
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preliminary and incomplete pending further basic correlaztive
wvork. Some of the actuesl data given also reouire some checking, E
though they mey be generally considered within expected tolerance
levels.' ,

In terms of the original objectives of the project, this
report therefore concentrates upon the location, area of burned
vegetetion snd time of burning, with preliminsry indications of
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the relation of burning to snecific veld types in certain aress.

2. Techninues ‘
The interpretation end cartographic techniques used to date

are the most simple #nd unsophisticated ones capable of being

applied by personnel with little zcademic training under supervision.
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It is hoped to investigale other techniques also, : L
Using 70mm pMSS imagery from.bands 5 and 7, the besic appfoach

hes been to identify the burnt areas on the gsctellite imégery

end then to transfer the outlines of the burned arezs onto a
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suitable base mup. Once the burned arcas heve becn plotted onto
a map certein fevbureg, relationships, corrcletions snd
inferences cin be megde. Besice burn informetion inecludes, amongst
others,

(i) The ares of burned vegelnlion, burn size clanses, and
density of burns;

(ii) The cres of vegetation burned at particuler times of
the year, that is, bhe monthly end seasonzl development
of fire patteorns;

(iii) Geopraphical regions of high and low intensities of
burningg; _

{iv) The rclationship of burning to the national Veld Types.
vegelelion mep.

Identifice tion of burnt areas has heen done by direct
visuel interpretation of the T70mm imagory, using as a constent
check the visuel eppeerance on an Internationel Imrging Systems
Mini-Aiddcol Additive Colour Viewer slodel 6020. Unfortunstely,
late receipt of imzsgery hes prevented some direct ground checking
vhere it would have been desireble.

The chief problemg encountered in interpreting burns were
in arees where black &nd very dark coloured spils, especially
vhen freshly ploughed, are fouﬁd. Interpretation is particularly
difficult in intensively cultiv: ted arcas where there is =
mosaic of relatively small esreas of cultivetion and burn petches
in the intervening aress. JTortunstely, from a practical
viewpoint, the problem is not too serious in theat such areas
are of less interest from a range menagement view., Also,
less significence is generelly attached Lo the occurrence of
small burns-because of the lower reliability of interpretation
and estimation. 1t is also interesting bo note thet this
problem did not arise in the original test study done on the
ERTS-1 imagery for Letal where such soils are of limited extent
(see M.L. Jarmen, Preliminery essessment of veld burning patterns
in Natal from EKTS-1 imagery. ‘Type III Report for Period July
1972 %o November 1973%. in 0.G. Helan, Spreial Repé Fis 50.)

The outlines of burned areas hazve been transferred direcctly
from the 70mm, ususlly band 7 M85 images, ohto overleys of the
standard 1:250 000 SA Topo Series meps, or when nnt aveilable,
the stendard 1:250 000 SA Topocadestral Series meps which
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are slightly less ecourele. A Brusch & Lokb podel 70-4
7zoom Trensfeor Scope Lhet has been used tor bthis purpose han
seved conagidergble time end cosb in not requiring cnlargement
of thao 70mn imegery. A minor modification freiliteting Lhe
tranasfer work hi s beon echicved through fitting en sasily
removable microscope sub-stege so bhet systemsbic scanning in
X end Y directions is possible. The negetive 70um imege hes
often been found more convenient bto use because the generally
lighter grey toned bend 7 infra red image is easicr to orient
on bthe mep than the derker toned positive. Diarochrome fulge
colour composibes have nobl been used in practice ulthough they
will have value in corﬁain arces of difficult orientetion that
may be found in the future.

The erces of each individual burn have been meesured from
the 1:250 00U overleys, using either a dot grid or planimeter.

To determine the relationship of the burned ereas to veld
type, the nationsl 1:1 500 00C Veld Types of South ffrice hy
Acocks hes been enlerged Lo 1:250 '000 seele, thereby sllowing
direct comperison of the 1:250 000 burn overlays wilh veld
type. Although enlargement of the small scale 1:1 500 000
veld types mep Lo the lerger scale is nol a desireble practice,
the original wzp is a remarkebly accurctely drawn one and no
sgtisfactory alternatives exist. Obvious crrors cen be fzirly
easlily corrected. The ares of each veld bLype is determined
for each image by dot grid or plenimeter. - S8ince burns often
cross veld type_ﬁoundaries, the ereas burned for esch veld

type must be separately determined.

%. Accomplishments

Sixty-Tive Lendsat-B imesges heve been snalysed for fire
occurrence in the eastern summer rainfall part of South Africa
and fire occurrence plotted on 1:250 000 overlays. While somevhat

time-consuming and tedious, the unsophisticated and simple

technirues used are yielding expected results in ascerteining
fire patierns on t": broad scale only possible by Lhe use of
repetitive satellite imagery. '

Preliminary results with the available imegcry show the

ot o p— - ————ps = =

Natersspmat s o=

et frk T RA

T R ot L I

IR R Y el ey ae . AR € aeiaded

ey & ey

v br Caribh il e iy e e

TP VITHI Ny

i,

e P di kil

A R LI G e o R i O e, T

ap v B A IR i L I 0

iy



¥ e e A T AR
B w s —
-4 -

higheot intensibies of nurning in the savenne type vegetation

end adjoining grasslends of the castern, southcrn and wegsbern

Prensveoal. A locel zrea of high burning intensity hes also

been Tound in the coest ¢nd semi-coanst vegebolion of the Trensked.
Burning intensity is very low or absent for the dry Karoo

and adjoining Karoo-gragslend trensitions, despite the favoursble

seazon preceding that resulted in an exceptionelly higher than

normal grass cover, The possibility of unusuel widespread burns

vas thus not reslized for these regions.
A significant preliminary finding is that when expressed !

on the basis of mean dzily increase in burnt area, velues for :

different scenes renge through the dry sceson from a mean daily

increase in burnt area of 252,6 he/day to ¢ mean of 2062,5 ha/duay,

with an overgll average moan daily increese of 61%,5 ha/dey

for 12 scenes over & Tive month period. N

" Preliminsry dete shovw that very lerge burns account for : é
veld types with the highest amount of burning, from 10§ to 197 |
of the imege srea of bthese veld types having been burnt by the
end of the dry season. Less than 17 of the area of other

.

vegetation typesn mey show evidence of burning, and the expected 1
} -

large veristion in burning between vegetation types is so fer
confirmed. _

A high number of burns has been found on certein scenes
to be associeted with the peripherzl aress of 2 mejor urben

complex. This msy be interpreted &8s a high fire risk associated
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with a high population density.
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4., Significant results
Basic data on burned areas for 34 scenes comprising all

L

PR

65 images received are given in Table 1, while Trbles 2 and 3

At A Lo

summarize fire pattern development from consecutive 18-day

and monthly imsges. The distributions of the 34 scenes ond
scenes with consecutive imsgery are shown in Figs 1 and 2.

Data for burning in reletion to Veld bypes ig given in Trbles

4 #nd 5 for nine imzges of four scenes in the Transvaal provinca,
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a) Ceogrephic viriction in intensidy of fire pattern

Aelimpg i

The ¢veileble imegery shows the highest zmount of burned
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arce to be in the western, southern end custorn Trenoveel end

in onc scene of the Trenskei cosst region, The perconbage of
burned area por imege in 11l inslonces exceeds 1,47, rcuaching

n meximam of 8,24¢, e~ruivelent Lo 121 758 ha outbt of 1 476 540 he
of one image in the ceplern Transveal lowveld., Within this
generel aree, imgpges from Preloris westverds ond northvwards

to the Botowene bhorder show a conmistently high degree of
burning ranging from 2,45 to 4,05 of the imege erers.
Unfortunately imagery of the four north central Trinsveal scenca
is all for the ezrly pert of the Tire scason or during wet
nidsummer., 1l is thus not pessible from the aveileble imagery
to ascertiain vhebner the north and centrel Transvasl hrs the
seme or e different fire inbenspity pattern s the surrounding
high intensity srea, though there is a2 suggestion {rom the
seasongzl fire development prttern that the arca may have o gimiler
high degree of burning. _

Fight scenes almost entirely in the dry Keroo and mirginesl
Karoo-graselend transition in the central znd south cenbral
pert of South Africe show no evidénce of fire during the dry
season up to the end of October. Three scenes for which imeges
are only ¢vegilable for the wel sesson are excludced from considereziion
here. ,

b) Seasonel fire development petiern
As clearly shown in Tebles 1, 2 and % in all scenes

showing burning for which repested imagery is esveilable, there
is a consigtent- increasc in the zmount of burnt arce on the
images from July through to the end of Octoher, one scene
showing a meximum for November and one scene 2 smsll decline
from 30 July to 22 September. From October onwards there is

a2 decrease in burned sreca so that during December there is
none or bery little burning cvident.

Expresscd on the bazasis of mean daily increase iﬁ burnt
area, velues renge from & mean 2%2,6 ha/dzy t» a mean
2062,5 he per day, -with an average mean daily increesc of
61%,5 ha/day for the 12 scenes showing en increase in burned
ares during the dry season. A number of the highest retes of

meen daily increszse correspond wibh the high fire intensity
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rrea of the Trensvesl, but meny fell outside thic srca. It
i evident thit some imeges, such tg for sconc 182-82 of the
NPugenstown croa, show & high mean deily incressc due to
accidentel firces during July, whercan in the Trinpvaal high
Tire intensitbty erea & high meesn deily burn increase could he
expected throughout the {ire nceson.

In general, the scasonal fire developmenl patlern is the
one expecbed, but for the first Lime an indicrtion is gained
of the mean daily incresse in bhurnt grea bhrough Lhe dry fire
poriod over g wide amrea. Opetlizl and chronologicel gaps in
the imagery mske # precise general inlerpreation difficult
et this sbrge of the investigution. )
¢) Fire potterns in veld fynes

Four scenes comprising ninc imeges show burning sccording

to the twelve veld types represenbted on bthe imsgery, Considerable
verirtion is evident in bthe burning bebvwern different veld itypes,
between 10 and 19¢ of the Mixed, Sourish-mixed #nd Sour

Bushveld t.pes (veld types 18, 19 and 20) is burnt, bubt in other
veld types Lhe percentege burnt area may be less than 1.

Tzble 5 ghows the expected increzsc in the number of burns
shown on the imegery towards the end of the dry fire seeson.
Small burns of lesg than 500 ha are prevelent in the veld types,
but if Table 4 is compered, a few large burns account for the
large ares burned in veld types 18, 19 and 20 with the largest
area burnt. '

Certain imzges znd veld types, such es the Benkenveld
graselend (veld type 61) heve a very high number of burns,
which in the case of scene 182-78 is associcted with the
‘peripheries of the sprawling Pretloria-Witwatersrand urben
complex,

Establishment of bthe high burning intensity in the
irensvaezl Bushveld end Lowveld savenns type vegetation will
be & significent fegbure because of the recent trend in
range mancgement concepls to eliminate burning as a renge
procedure. ot only will it indicatec the current extent znd
degree of burning, but also the specific areas vhere burning

appears to be a current practice.
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5. Publicetions

Brief report on project with section of imepe showing
fires in western Prensvesl  for 1975/76 annual Reporl of
Department of Agriculturel Technicel Services (in press).

6. Problems
The chiel problem found in carrying oul the work eccording

to schedule won due to intrument delivery. 1In designing the
project a Zoom Trensfer Scope was celled for. In enticipetion
of its uso the ingtrumenl was ordered through the local )
agency during June 1974, The instrument wes finclly delivered | -
from Bzusch § Lomb to he received here in Ocbober 1975, after
the first sets of imesgery were received. The continurl delaying
of delivery was supposedly due to leck of a U.S. export permit,
despite repested details and egrurances given to bthe firm of
the specific use of the instrument for the Lunds:t project,
Consequent upon the'delay, no personnel btraining, preperabory

——

end other correletive work msgsocicted with use of the instrument
could be carried as was originclly planned Cfor the six month
period before imegery would pe received., Al)l this preparztory
work has had bto be done during the operational phasc of the ‘
project, and since much of it is testing is, in terms of
project results, uwnproductive,

Another conbributing factor has been that s=s supervisor
and investigotor I have this year hed to mzketwo wunscheduled
abgences from office tolalling nearly two end one half months.

7. Datez aquality and delivery
Image cuality hes generally been found to be very good

and superior to that of ERTS-1.
The chief problems ssszocicted with the imegery are
relzted to delivery time and to coverage. June and fuly
Cimagery were thus received 2% the end of September, the end
of the dry season and burning ond when in meny parts repid
vegetation growbh is occurring. Albhough the delivery bime
lag has been off-set by the infrument-treining-preparatory
vwork deley in the project as a whole, Lhe original concepb .

that early delivery would permit necessery ground checking

¢
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and would ceneble fire mepn bto be provided reasoncbhble soon ofber
the fire oventa to thoe epriculturel extension servieces, hes
proved impossible duc to dclivery time,

Coveroge roceived bo dante while excellent for cerlein
scenes is chronologrically snd spe tlelly boo irregular for
adecur be comprehensive monitoring to Lo carricd oubt. Yecause
of the lurge erce coverced by imeges bhere is considerablo
variation in fire patbern so thet inlerpol: Lion nnd cxbirepoletion
is not considered re¢lieble ¢4 this sbepe without én adeasuric
data bese. Kotablc geps in spatiel coverage exist for Wit8
orbits 180 end 18% and for the lower parts 181-8%, 182-83%
and 18%-84. 0Orbit 183 covering Ne tel is specielly imporbont
heczuse of the known high fire intengity in Hetel vhere T
heve hed ground check controls waiting. Orbit 18% is of interest
becauge of ites geoprephicel p.sition belweon the drier west Karoo
and wetter esstern pressland cnd the major apgricultural sctivity
in much of the erce. Lack of imzgery for scencs 131/182/18%-85-84
has rlso missed an unusucl lirge forest fire &s vwell as other
uvique informetion. |

The chronologicsl and spatial coverage problem meens that
the objeclive of oblaining & comprehensive and complete anslysis
of fire distribution and dcvelopment will not be achieved with
the imzgery on hand. It is for instence not possible to
confirm the extent of the high intensity Trengvesl fire pattern,
nor to compare it wibth the known high intensity petbern for Hatal.

Although in terms of the Provisions for Participetion for
ERTS Fqllow—on bfogramme, provigion does not sppear for coverage
of the Southwestern Cspe Province, there is here g different
seasonal and imesge charscter of the fire pattern. It would
be desirable to have gome imegery for this area where fire is
becoming a regional menagement priority under the winter reinfell
dry inflsmmable summzr chapparal type fynhos mountain vegetetion.
There arc also developing needs becsune of cconomic developments

for land and land use informe tion.

8. Recommendations
(a) If the bzsic objective of obtaining ¢ complete and comprehensive
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pinture of fird occurrcnce over ¢t lecol the eashern prrt of
South Africe, complcbe seenc coverige is necegeary with
consistent 36 to Y4 day coverupo, especirlly {or bthe period
from serch o November,

(h) ho imesery in yeb aveilnble here for dcetecling fire
development in the labte swmmer-cutumn perisd from lirrch to
June, so thet virtuslly nothing ic known of fire occurrence
at the beginning of the fire sceson.

(¢) Tmeiory hes been reoceived from June(one) 1975 to Jriauery
1976, To obtrin en sdeauete picture of fire occurrence a
minimum of one yearb imegory would bhe required and, most
desirably if points (f) end (b) sre borne in mind, of en
eighteen month pariod.

(d) 1If reel time use of the monitoring copability of satellite
impgery is to be mede use of, a very repid delivery time ig

nceded, of the order obteined from r local receiving station,

9, Conclupiong
Congidorable locel inbdercst has been found in the Landsat

fire project cnd this is also sbtimuleting use in other fields,
There is cleer cviderce thad

such a8 hydrology and l:nd uge,
a slow cppreciebion of the various use possibilities of satellite

imegery is engendered by the seen use end aveilebility of

patellite imzges.
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¥.R.5. NO CAH
17980 23 JAN,
180117 #0 SEP,
18078 20 P,
160-8 13 OV,
180-87 15 AUG.
18176 7 JAN,
18177 11 JUL.
181-78 11 JUL.
181-78 29 JUL.
181-79 11 JUL.
181-79 ¥ JUL.
181-80 11 JUL.
181-80 29 JUL.
181-81 11 JUL.
161-82 11 JUL.
182-76 12 JUL.
182-76 30 JUL.
182-77 12 JUL.
182-77 30 JUL.
182-78 12 JUL.
182-78 30 JUL.
182-79 12 JUL.
182-80 22 SEP.
182-81 12 JUL.
182-81 30 JUL,
182-81 22 SEP.
182-81 28 oCT,
182-81 3 DEC.
182-81 8 JAN.
182-82 12 JUL.
182-82 30 JUL.
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184, wbs?
1I83="17
Lyd=f'f
135-444
18417
18477
18417
1834~18
18418
18478
184~79
184~'79
184~79
184-80
184-81
184-82
184-83
18483
185-78
185-.78
185~79
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185-80
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185-80
185-81
185-81
185-81
185-81
185-82
185-82
185-82
185-82

TS

23

oA

17
17
10
18
26
15
g

15
18

15
18

29
15

11
29

I.}
. .

TUABLE
FRORAH

HA

JFOR . P

204066
590820

Y70
SrTe0ed
2049422
07462
2025102
2786184
2745600
2634810
3310742
3317964
35477682
3149098
2496156
5536606
3822570
3514142
2204592
2280408
5301818
3320850
3250288

3303222

3357432
5272802
5248954
3244722
3309774
3332004
3279510
5353064
3354624
3329742

#WhiyT
Lt h
HA

#1512
A90
1705054
0
3118
19058
L2358
146774
6612%
1482
9672
18720

822

2340

o O O O O 0O O 0O 0O o o o O

o O
<o
-1

o O O O C O O 0O O O O O

R T T T

e o o b Tt et T gk PR 5] § o T S LK



—
/3
M_}l K_)E“nll_.f ﬂl\l DIVELOMNT PA'I'!'ERN M ] Ol‘ l&g!_hm
(Based on image showing maximum for month)

WRS No Jun Jul Aug Sept Oct Nov Dec Jan
180-78 0,5 1,80
182-81 4] (<] 0 [¢] o
182-82 0,69 0,65
183-77 0,13 4,0%
184-77 2,36 | 2,78 -~
184-78 0,52 2,40 0,05
184-79 0,29 0,56 o
184-83 0,03 0
185-78 o [+]
185-79 0,07 [¢] o
l85=-80 0 [¢] [¢]
l185-81 o 0 o o]
le5-82 (] v}

TABLE 3: 18 _DAY FIRE_DEVELOPMEN, PATTERN AS 3 OF IMAGE_AREA

WRS No 11 Jul| 12 Jul] 29 Jul] 30 Jul| 1 Aug 19 Aug| & Sept| 18 Nov| & Dec 11 Jan| 29 Jan

181-78 | 0,47 1,91
181-79 | 0,18 0,77
181-80 0,06 0,81
182-76 0,01 0,23
182-77 0,25 0,65
182-78 1,73 2,86
182-81 o o

182-82 0,23 0,69
184-77 1,80 | 2,58 | 2,78
185-78
185-79
185-80
165-81
185-82 o °
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TABLE 4: TOTAL AREAS BURNT IN ha AND % FOR

- - -

IMAGE NUMBER AND DATE
veld | Burn 182-77 182-78 184-77 184-78
Type | Area| 12 Jul 30 Jul | 12 Jul 30 Jul |1 Aug 19 Aug 6 Sept |1 Aug 6 Sept
ha 2262 4524
12 % 0,5 1,0
ha 2574 4134 | 29250 | 40322 | 36192 | 2499 5624 | -
3
1 ' 6,0 | 11,1 | 4,8 7,1 6,4 2,9 3,2
————— - o - - -
ha 468 156 [
14 % 0,3 0,09
----- ] ———— . —————— i —— . e e -
ha 468 320
16 3 1.1 0,9
ha 3666 6864 9126 17472 3276 3900 6006 2187 6873
8
. % 0,4 0,7 1,8 3,8 | 1,5 1,8 2,7 3,2 | 10,2
ha 312 3354 10608 26675 3744 3588 | 11934 | 2812 18979
9
1 % 0,09 1.0 1,9 5,4 3,6 5,8 19,1 0,7 5,4
ha 1170 4602 78 156 390 390 1950 156
0
4 % 0,2 0,8 0,4 j 44 | 3k 3,0 15,0 243
ha 3120 2885
48
% 1,1 13
ha 720 5616
52
% 0,2 (58 |
ha 120
55
% 1,2
_____ N R s e nnE ! SRR
ha 21294 27551 234 1148)
61
! 2,0 25 0,2 1
ha 936 ST SN W T RSN A s i
7
¢ % 22 a3l
i e e i e I
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TABLE 5 : NUMBER OF BURNS IN VARIOUS AREA CLASSES FOR VELD TYPES
IMAGE NO AND DATE
Vold (Burn# 182 - 11 182 - 78 184 - T 184 - 7B
Typo |Class | 12 JUL |30 JUL |12 JUDL |30 JUL |1 AUG |19 AUG |6 SEP |1 AUG |6 SEP
1 7 15
2 1 1 ’
1z 3 0 0
4 0 0
5 o] o}
F
Total B 16
1 1 4 12 15 19 3 9
2 1 2 4 A 3 2 3
13 3 1 0 0 1 1 0 1
4 0 1 0 2 6 0 0
5 0 0 2 % 2 0 0
Total 5 7 18 | 25 31 5 | 13 f
1 1 1 ’
2 0 0
14 3 0 0
4 0 0 :
5 0 0
Total 1 i §
1 2 1 0
2 0 0 0 %
16 3 0 0 p i
4 0 0 0 |
5 o] 0 o} :
Total 2 3 0
1 11 17 22 21 3 6 4 2 8
2 2 2 4 3 1 1 2 0 0
18 3 0 1 1 1 1 ) 1 1 2
4 0 0 0 2 0 1 1 0 1
5 0 o} 0 1 ) 0 0 o) 0
Totall 13 20 27 28 . 5 8 8 3 11
* Burn Class 1 « 0-5S00 ha 3 = 1000-2000 ha 5 = over 4000 ha

2 = 500-1000 ha - 4 = 2000-4000 ha
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PABLE 5 : NUMEER _OF BURNS_IN_VARIOUS

o T=r-2A7=4

TMAGE NO AND DATE
Veld |Burn 182 - 7 a2 - 78 184 ~ 71 184 - 78
Type |Closs [ 12 JUL |30 JUL |12 JUL |30 JUL (1 AUG |19 AUG 6 SEP |1 AUG |6 SEP
1 2 5 10 18 , 6 5 2 6 8
2 0 2 % 9 1l 1 1 1 2
19 3 ] 1 2 % 1 1 2 0 7
4 o] 0 0 1 0 o 0 0 1
5 0 v} 1 2 0 0 1 0 1
Totel 2 8 16 33 8 7 6 7 19
1 1 5 1 1 1 1 0 0 1
2 1 2 0 (o) 0 0 0 0 0
20 5 0 1 0 0 0 o] 1 0 0
4 n] 0 0 0 0 0 0 0 0
5 o | o 0 0 0 0 0 0 0
Total 2 8 X 1 1 1 1 0 1
1 0 0 3 6
2 "] 0 3 2
48 3 0 0 0 1
4 0 0 8] 0
5 0 Q Q 0
Total 0 0 6 9
1 1 5
2 1 4
52 3 0 2
4 0 0
5 0 0
Total 2 11
1 19 41 1 3
2 4 4 0 0
61 3 2 4 0 2
4 1 0 0 1
5 1 1 0 1
Total 27 50 1 i
~
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Veald
Type

IMAGE NO AND DATE

182
12 JulL

77
3QJUL

182 -
12 JUL

78
30 JUL

184
1 AUG

- 1
19 AUG

6 SEP

184
1 AUG
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6 SEP
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