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ABSTRACT

The transport of aerosols in a mountain valley has been in-
vestigated by means of field experiments. This report is
based on eight such experiments, which have been conducted
under various meteorological conditions (stability classes
B, C, And D after Pasquill, Turner, etc). A complete set
of measured data like particle distributions, wind profiles,
balloon trajectories, and temperature probings will be pre-
sented. The particle propagation of the single experiment
will be compared with the theoretical distribution and in-
fluences of valley shape and temperature inversion on the
actual distribution will be discussed.

1. GENERAL REMARKS

The present report includes the results of all eight field
measurements which have been accomplished from May 13, 1975
through Augsut 13, 1975 under the conditions described in
the last Technical Report (Part II, (0)), paragraph 1.

In addition, some conclusions will be drawn, which are, how -
ever preliminary ones, since further field measurements will
be performed. A final evaluation and conclusion will be pre-
pared after the termination of the field measurements
(around summer 1976).

Technical facilities (paragraph 2, Report Part II), aerosol
material, and theoretical basis (paragraph 3, Report Part II)
have remained unchanged. They have been, however, refined in
parts and reference is made in this report where necessary.

The area of the propagation measurements and the location
of the aerosol generator remained the same, too.
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2. RESULTS OF FIELD EXPERIMENTS

2.0. Format of Presentation

Below a scheme will be commented which will be used to des-
! cribe all the results of the single field experiments in
like manner:

i, General remarks:
a. Distribution of the rotorod sampling devices over
the area. Phase I (propagation of the particles g
, between the source and the northern outskirts of 3

Garmisch-Partenkirchen) will be distinguished
from Phase II (further distribution over and
beyond Garmisch-Partenkirchen and into the
branching valleys), see Report Part II *).

ESIOL 7 A

o’

Meteorological conditions and atmospheric stabili-
ty with classification resulting from

- Measurements of the wind speed and of the tempera-
; ture profiles up to 300 m above ground according to
Dilger and Nester (1) and Polster (2);

- Cloudiness, wind speed, daytime, and season ac-
cording to Pasquill (7), Turner (3), Klug (4),

and Luna and Church (5).

¢. Time and duration of emission

| d. Average wind speed between valley floor (= O m)
and level of the aerosol source (= 300 m) (u)
resulting from ground level measurements and
pilot balloon tracking.

*) Fig. 17 of Report Part II presents the phases in wrong
order: phase II must be phase I and vice versa.
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ii.

iii,

Tables with data as follows:

Coordinates x (distance from source) and y (transverse
distance) of the sampling points according to map
"Werdenfelser Land" - Bayer. Landesvermessungsamt
Miinchen, 1:25000. The positions of the sampling point
of each experiment have been marked on the maps too
(see iv.).

- Column D#O and DSO: number of fluorescent particles
which have been collected at the sampling points after

an emission time of 40 or 60 minutes. D60 has also been

calculated from an emission time of 40 minutes:

D60 = Dao x 60/40 to make possible the comparison of
the results.

- Column Su: the following formula has been applied
to calculate the values

De0- T
n-V

S8z

S Particle concentration [particles/mB]

mean wind speed between O - 300 m above ground

<l

efficiency of the rotorods, after Leighton (6)
= 50%

V  air throughput of a rotorod, after Leighton (6):
V=13m/m

There are different values for U in Oberau, Farchant,
Institute etc, which have been considered in the cal-
culation.

The dimension of SU is [particles/ma. s] based on
Dgo [particles/h]. v [m3/h]and o [m/s].

Plot of SU as a function of x and y, a graph with
cross sections and a graph with longitudinal sections
are added.
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iv. Map with number of particles marked at the positions
of the rotorods.

V. Profiles of wind speeds measured with pilot balloons.
vi, Trajectories of the pilot balloons on the map.

vii. Radiosonde data in form of lapse rates.

Diagrams iii to vi can be found in the figure-éhpplement.
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2.1 Experiment No. 1 of May 13, 1976

e TR

The positions of the sampling sites are the same as in the
experiment of March 7, 1975 (Fig. 19, last report).

cloud cover: 8/10 - 10/10 Cu

cloud height: 1600-2500 m a.s.l.

wind direction: NW - NE

mean wind speed between 0-300 m above ground: Oberau T = 3,2 m/s

atmospheric stability: adiabatic with tendency towards slight
instability

stability class: D (C)

height of temperature inversion or isotherm: 1300 m above ground

Duration of emission: 12.35 - 13.35 CET (60 min)

Table No. 1

Figures: 1 - 9
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Table 1

13 May 1975

Number of counted particles per collection point

coll. distance altid. | An" Dgo St
point [m] [m]
x [m] y [m] a.s.l.
A 2100 0 650 300 921 L4534
B 3200 0 653 297 547 2693
Cc 4500 600 655 295 415 2043
D 4500 400 655 295 501 2466
E 4500 0 659 291 753 3707
F 4500 =225 662 288 732 3606
G 4500 -400 662 288 822 Lou7
H 5900 0 667 283 566 2786
I 7300 500 677 273 1158 5700
J 7300 300 677 273 1327 6533
K 7300 0 678 272 1331 6553
L 7300 -250 683 267 1346 6631
M 7300 -500 686 264 828 4076
N 9300 500 692 258 1511 7439
0 9300 300 690 260 1410 6941
P 9300 0 688 262 1347 6631
Q 9300 =200 685 265 1330 6550
R 9300 =500 685 265 1191 5863
S 14500 0 740 210 1046 5149
T 7500 3100 1780 -830 205 1009

3 Height difference between source and collection point

l}
»
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2.2 Experiment No. 2 of July 26, 1975

Due to a significant meandering of the particle plume in the
valley, which has been observed during our last experiment,
the measurements 2100 m and 5900 m in front of the source
did not yield useful results. These sampling sites have not
been used again, but at a distance of 3200 m 3 sites have
been set up.

- ] ——————— - - - -

cloud cover: 1/10 - 2/10 Cu
cloud height: 2000-2500 m a.s.l.
wind direction: N - NE

5,0 m/s
6,2 m/s

mean wind speed between 0-300 m above ground: Oberau U
Farchant G

atmospheric stability: slightly instable to instable
stébility class: C (B)

height of temperature inversion or isotherm: 220-450 m above
ground

Duration of emission: 11.00 - 12,00 CET (60 min)

Table No. 2
Figures 10 - 17




Number of counted particles per collection point

e

Table 2

26 June 1975

coll. distance altid. An* Dgo St
point [m] [m]
x[m] y(m] a.s.l.
A 3200 750 653 297 56 431
B 3200 300 653 297 713 5485
C 3200 0 653 297 814 6261
D 4500 600 655 295 414 3185
E 4500 350 655 295 608 4677
F 4500 0 659 291 605 4L654
G 4500 -200 662 288 439 3377
H 4500 =400 662 288 294 2261
I 7300 500 677 273 495 4721
J 7300 300 677 273 540 5150
K 7300 0 678 272 490 L4674
L 7300 -250 683 267 482 4597
M 7300 -500 686 264 568 5418
N 9300 500 692 258 411 3920
(0] 9300 300 690 260 439 4187
P 9300 0 688 262 458 4368
Q 9300 -200 685 265 617 5885
R 9300 =500 685 265 588 5608
S 14500 0 740 210 679 5223
T 8000 3000 1780 -830 29 45

3 Height difference between source and collection point
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2.3 Experiment No. 3 of July 7, 1975

The positions of the sampling sites are the same as in
experiment 2.

- v o o = B - - - - - - -

cloud cover: 1/10 - 2/10 Cu
cloud height: 2500 m a.s.l.
wind direction: N - NE

= 3,5 m/s
= 6,5 m/s

mean wind speed between 0-300 m above ground: Oberau
Farchant

cl <l

atmospheric stability: instable
stability class: B

height of temperature inversion or isotherm: 830-950 m above
ground

Duration of emission: 11.10 - 12.10 CET (60 min)

Table No. 3
Figures 18 - 24

STSNPESO.
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‘ Table 3
7 July 1975

Number of counted particles per collection point

| coll. distance altid. | An" | Dg, su §
‘ point [m] [m] ]
| x [m]) y[m] a.s.1l,
1
A 3200 750 653 297. 191 1028
B 3200 300 653 297 596 3209
~ c 3200 0 653 297 870 4685
l D 3200 -1100 656 294 279 1502
f E 4500 600 655 295 243 1308
F 4500 350 655 295 287 1545
G 4500 0 659 291 373 2008
H 4500 -400 662 288 362 1949
1 7300 600 677 | 273 245 2450
J 7300 350 677 273 248 2480
K 7300 0 678 272 291 2910
L 7300 -250 683 267 283 2830
M 7300 -450 686 264 268 2680
g o N 9300 500 692 258 206 2060
g 0 9300 300 690 260 208 2080
f P 9300 0 688 262 225 2250
| Q 9300 -200 685 265 239 2390
' R 9300 -500 685 265 269 2690
s 14500 0 740 210 238 1281
| T 8000 3000 1780 -830 260 400
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2.4 Experiment No. &4 of July 9, 1975

13 rotorods have been set up in phase I (Loisach Valley)
and 5 rotorods in phase II (Garmisch-Partenkirchen) to
find suitable sampling sites for future experiments in
phase II.

- on o B - ————-—

cloud cover: 3/10 Sc, Cu + 8/10 Ac
cloud height: 2200 m + 2800 m a.s.l.

wind direction: N - NE

mean wind speed between 0-300 m above ground: Oberau G = 4,0 m/s
Farchant U = 5,6 m/s

atmospheric stability: slightly instable to adiabatic
stability class: C - D

height of temperature inversion or isotherm: 300 + 600 + 950 m 4
above ground ]

Duration_of emission: 11.30 - 12.30 CET (60 min)

Table No. 4
Figures: 25 - 31
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Number of counted particles per collection point

. st et

- ADTE

Table 4
9 July 1975

coll. distance altid. | An* Deo s
point (m] (m]
x(m] y(m] a.s.l.
A 3200 750 653 297 | 1298 7987
B 3200 0 653 297 | 1301 8006
c 3200 -1100 656 294 363 2234
D 4500 600 655 295 981 6037
E 4500 0 659 291 720 4431
F 4500 ~400 662 288 68k 4209
G 7300 600 677 273 683 5884
H 7300 200 677 273 790 6806
1 7300 -200 683 267 544 4687
J 7300 -400 686 264 390 3360
K 9300 500 692 258 418 3601
L 9300 0 688 262 487 4196
M 9300 -500 685 265 492 4238
N 10800 2000 780 170 161 990
0 11000 4500 820 130 21 129
P 14500 0 740 210 661 4068
Q 14500 -500 740 210 322 1981
R 14500 -1800 800 150 148 910

NS
i At

5 Height difference between source and collection point
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2.5 Experiment No. 5 of July 23, 1975

§ _ This experiment has been carried out in phase I due to strong :
: atmospheric instability (intense sunshine). Most of the ]
rotorods have been set up close to the source to pick up :
the concentration maximum.

Meteorological conditions:
| % cloud cover: 1/10 - 2/10 Cu
| g cloud height: 2500 m a.s.l.
< g wind direction: NE
; g mean wind speed between 0-300 m above ground: Oberau U = 4,9 m/s
| § | Farchant 4=5,7mn/s

atmospheric stability: instable
stability class: B

height of temperature inversion or isotherm: 670-770 m above
ground

R ATy B AR AR SIS 12 T 20

& Duration of emission: 45 o4 . 13,04 CET (60 min)

Table No. 5

Figures: 32 - 39
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* Table 5 \

23 July 1975

Number of counted particles per collection point

coll. distance altid.| An" Deo st ,
point [m] [m]
|, x [m] y[m] a.s.l.

!
|

i A 1600 250 650 300 313 2360

i B 1600 0 650 300 837 6310

o c 1600 ~300 651 299 | 658 4960

1 D 3200 750 653 297 234 1764

| E 3200 300 653 297 762 5744

; F 3200 0 653 297 673 5073

1 G 3200 ~400 655 295 651 4907

; H 3200 | -1100 656 294 438 3302

| I 4500 600 658 | 295 357 2691

f J 4500 o | 659 291 427 2319

2 K 4500 -200 662 288 528 3980

| L 4500 ~400 662 288 538 4055

1 M 7300 600 677 273 224 1964

", N 7300 200 677 273 382 3350

0 7300 -200 683 267 553 4850

P 7300 ~400 686 264 535 4691

Q 9300 500 692 258 184 1613

R 9300 0 688 262 324 2858

s 9300 ~500 685 265 331 2903

T £,000 3000 1780 -830 43 66

" Height difference between source and collection point
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2.6 Experiment No. 6 of July 28, 1976

£ 12 sampling sites have been chosen in phase II, but still
{ P 7 in the Loisach valley to allow a comparison with former
/' results. 3

o A it i

cloud cover: 1/10 - 2/10 Cu ;
cloud height: 2700 m a.s.l. ;
wind direction: N - NE

e iy, SR
AR A

mean wind speed between 0-300 m above ground: Farchant G = 6,8 m/s
Institute G = 5,2 m/s

atmospheric stability: slightly instable to instable
stability class: C (B)

BRI i iracimihbieie Lottt

2l

RTINS

height of temperature inversion or isotherm: 470 + 900 m above

; ground -
%‘ QE!QE!QQ-Q!-QQEQQ!QEE 12.00 - 12,40 CET (40 min)
-
Results:
Table No. 6

Figures: 40 - 47
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Table 6

28 July 1975

Number of counted particles per collection point

¥* P
;gﬁ% distance a%.;id. %3] Duo | Deo ST
x[m] y[m] a.s.l.
A 3200 0] 653 297 257 385 3080
B 7300 600 677 273 218 327 3421
c 7300 0 678 272 327 490 5126
D 7300 =400 686 264 517 4 8129
E 9300 500 692 258 252 378 3954
F 9300 0 688 262 351 526 5503
G 9300 -500 685 265 376 564 5900
H 12000 2800 780 170 112 168 1344
I 12000 1400 707 243 129 193 1544
J 12000 850 707 243 208 312 2496
K 12000 0 707 243 482 723 5784
L 12000 -700 715 235 393 590 4720
M 16500 0 770 180 | 466 | 700 5600
N 16500 -1200 740 210 450 675 5400
0 Eckbauer 1200 -250 35 53 163
P Wamberg 1050 -100 51 76 234
Q Hausberg 1330 -380 79 118 363
R Kreuzjoch 1700 -750 135 202 621
S Kreuzeck 1650 -700 127 190 585

*

Height difference between source and collection point

RS S A o,
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&i7 Experiment No. 7 of 6 August, 1975

4 sampling sites have been chosen in the Loisach valley,
but 15 in phase II. 4 sites have been located in Grainau,
because a second concentration maximum has been observed
there.

——— - B . - - —————

cloud cover: 3/10 - 4/10 Cu
cloud height: 2500 m a.s.l.
wind direction: N - NE

6,7 m/:
4,6 m/.

mean wind speed between 0-300 m above ground: Burgrain i
Institute U

~ atmospheric stability: indifferent to slightly instable

stability class: D (C)

height of temperature inversion or isotherm: 320 m above ground

Duaration of emission: 11.30 - 12,10 CET (40 min)

Table No. 7
Figures: 48 - 55
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Table 7

6 Aug 1975

Number of counted particles per collection point

#* -
;21,1,; distance aillg‘,l:i.d. A{gl Dy Dgo St
x[m] y[m] a.s.l,

A 7300 0 678 272 436 654 6741
B 9300 500 692 258 344 516 5319
C 9300 0 688 262 390 585 6030
D 9300 -500 685 265 455 682 7030
E 12000 3000 800 150 66 99 700
F 12000 2100 715 235 119 179 1266
G 12000 1300 707 243 267 400 2831
H 12000 600 707 243 416 624 4416
I 12000 0 707 243 597 895 6333
J 12000 -700 715 23 573 859 6079
K 16000 1700 900 50 472 708 5010
L 16500 900 800 150 546 819 5796
M 16500 (0] 770 180 425 637 L4337
N 16500 -1200 740 210 272 408 2887
0 8000 3000 1780 -830 28 42 130
P Eckbauer 1200 -250 53 80 246
Q Bayernhaus 1250 -300 170 255 785
R Garmischerhaus 1330 -380 169 254 781
S Kreuzjoch 1700 =750 107 160 492
T Kreuzeck 1650 -700 155 232 714

55 Height difference between source and collection point

2
4
.4
2
|
4
i




e

o AY

2.8 Experiment No. 8 of August 13, 1975

The positions of the sampling sites are the same as in
experiment No. 7 (phase II).

cloud cover: 4/10 - 5/10 Cu
cloud height: 2500 m a.s.l.
wind direction: N - NE

= 6,1 m/s
= 3,0 m/s

mean wind speed between 0-300 m above ground: Burgrain
Institute

£l <l

atmospheric stability: slightly instable
stability class: C

height of temperature inversion or isotherm: 200 +670 m above
ground

Duration of emission: 12.00 - 12.40 CET (40 min)

- — - - - - - - - -

Table No. 8
Figures: 56 - 63
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Table 8
13 Aug 1975

Number of counted particles per collection point

*
33}3& distance aI[L;:Iitd. [Amr} Dyyo Dgo St
x [m] y [m] a.s.l.
A 7300 0 678 272 94 141 1323
B 9300 500 692 258 68 102 957
< C 9300 0 688 262 108 162 1520
7 D 9300 -500 685 265 310 465 L4364
E 12000 2800 780 170 39 58 267
F 12000 2000 710 240 50 i, 346
G 12000 1300 707 243 122 183 845
H 12000 600 707 243 154 231 1060
I 12000 0 707 243 215 322 1486
J 12000 -700 715 235 330 495 2285
K 16500 900 800 150 302 453 2090
L 16500 0 770 180 345 517 2386
M 16500 -1200 740 210 438 657 3032
4 N 14500 -1800 800 150 726 1089 5026
0 8000 3000 1780 -830 22 33 101
P Eckbauer 1200 -250 23 34 104
Q Bayernhaus 1250 -300 97 145 446
R Garmischerhaus 1330 -380 103 154 473
| S Kreuzjoch 1700 -750 98 147 452
? T Kreuzeck 1650 =700 123 184 566

= Height difference between source and collection point

|
|
|
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3. COMMENTARY

In figures 64 - 66 for all experiments the concentration
distributions in the plume axis on ground level are pre-
sented as functions of the distance from the source. The
graphs also show two theoretical curves, which have been
calculated with the Pasquill formula in the axis and on
the ground (Report, Part II, formula (5))

2
SU= B RS exp -—H——-z—-
T Oy 0z 20,

S particle concentration
[particles /m3]

<l

mean wind speed between ground
and source height [m/s]

E emission rate
182 Bl » 2:3 4 1010 particles /s

Oy, 0y diffusion coefficients in the
direction of y and z [m]

H effective height of the source [m];
figures as Ah in the tables of the
results

This diffusion model thus assumes complete ground absorp-
tion, i.e. all released particles which contact the ground
will be caught there. Diffusion coefficients have been used
according to Pasquill ( 7 ) and Turner (11) and according to
Novicki (9). Pasquill coefficients have been calculated with
an effective height of a source of 107 m and a roughness

2,2 0,1 - 0,2 m. In our experiments the height of the source
is about 300 m and the roughness of the Loisach valley and
of Garmisch-Partenkirchen is z = O.44 m, These real condi-
tions have been considered in the calculation of the coef-

ficients according to Nowicki. The mean propagation coeffi-

R A SIS A
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cients for the atmospheric layer between ground and source
height can be calculated with the following formulae (Nowicki
(9)):

= A _0.3 0.367(2.
Oy, = 0.08 (6m +1-In 2L ) S

3, =038m3 (8.7-ln H ) 155 exp (-2.35m)

Z0-H 25

x distance from the source [m]
2 height of surface roughness [m]
H effective height of the source [m]

m meteorological exponent, depending
on the atmospheric equilibrium

The mean m-values as a function of the stability class are

class V B c D E F
m 0.08 0.143 0.196 0.270 0.365 0.440

4, CONCLUSIONS

4.0 1In most cases presented in Figs. 64 - 66 there is an
obvious influence of the valley slopes on the particle prop-
agation in the valley. The limiting value for the start of
this effect (i.e. measured particle concentration greater

than calculated) is that distance from the source, where

4,3 Oy equals the width of the valley (4.3 oy = R).

After this distance the particle plume will contact the valley

T
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slopes, and characteristic values are 3 - 3.5 km for con-
dition B, 5 -~ 5.5 km for condition C, and 8 - 9 km for
condition D, These limits are depicted as short vertical
bars in Figs. 64 - 66 intersecting the theoretical curves.

4.1 Up to the distance where 4.3 0., = R the propagation
of the particles in a mountain valley is the same as in the
open country and the transverse concentration distribution
agrees well with a Gaussian distribution. Fig. 67 presents
some of these concentration distributions close to the

source.

4,2 At distances witn 4.3 oy:>R the particle concentration
usually exceeds the theoretical value for the open country,
reaching a distinct maximum at 7 - 9 km. Simultaneously the
Gaussian'profile of the concentration distribution alters

in favour of a uniform distribution. Fig. 68 shows some
plume crcss sections at distances of 7.3 and 9.3 km:

the particle concentration from slope to slope of the val-
ley is almost homogeneous apart from some minor and local
maxima, The rarticle current .fills the whole width of the

valley.

4.3 Temperature inversions, too, affect the propagation

of the dispersed particles in a mountain valley (see longi-
tudinal sections, Figs. 10, 25, 48). This influence - which
can cause a second maximum of the particle concentration (D)
in the plume axis - is very well revealed by the experiments
of June 26 and July 9, 1975 (class C), and by the experiment
of August 6, 1975 (class D). This effect is very pronounced
whenever the inversion is directly above the source. An in-
crease of this influence with increasing distance from the
source can lead to a second and intense concentration max-
imum, as can be seen in the experiment of July 9, 1975,
where a second maximum has developed in a distance x = 14.5

km from the source.
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4.4 Contrary to the open country conditions an inversion
and the narrowness of a valley cause an increase of the
particle concentration in a mountain valley. Other factors,
however, like vertical and horizontal meandering of the
plume, cause a concentration reduction in the valley.

The horizontal meandering of the wind in the Loisach valley
is well indicated in all balloon trajectories (see first of
all balloon trajectories, Figs. 29,36) and all experiments
show a shift of the maximum particle concentration out of
the plume axis. This horizontal meandering Jjust causes a
very intense and fast propagation of the dispersed particles
within a short distance from the source (up to 4.3 y " R).
Such a meandering of the plume has also been observed in the
experiments by Hovind (8) and Start (10).

Some of the experiments also revealed a vertical fluctuation
of the plume in the vicinity of the source. This phenomenon
(experiment March 7, 1975, Report, Part II and experiment
May 15, 1975 in this report) has been regarded as an irreg-
ular high concentration close to the source. This observa-
tion has been confirmed by means of three constant-level
balloons. The balloons have been started at source level,
they soon sank to a level of 100 to 50 m above ground be-
fore ascending again. This phenomenon is caused by a sinking
of the air current at the lee-side of the release mountain
thus producing particle concentrations which do not agree
with the theoretical distribution, (Figs. 29, 36).

4,5 A specific propagation of dispersed particles in a

mountain valley is, to a high degree, caused by an inhomo-
geneous wind field. In diffusion equations independence of
the mean wind speed from the geographic coordinates is as-
sumed. This assumption is a good approximation for open
country conditions, but it does not suffice in the mountains.
The wind forms during sunny mornings in the Loisach vallley
north of the release mountain, accelerates in the valley,
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reaches a maximum at the end of the valley and slows down

in the basin of Garmisch-Partenkirchen. Characteristic
average wind profiles are presented in Fig. 69 in distances
of 3.2 km, 7.3 km, and 14.5 km from the release mountain
(class C for instance). This figure shows in the valley at a
distance of 3.2 km from the source, a homogeneous wind speed
up to an altitude of 500 to 600 m, a decrease above towards
a calm between 1000 and 1300 m, and geostrophic wind above
the calm, :

At a distance of 7.3 km from the source, there is a signif-
icant increase of the wind speed with a maximum between

200 and 300 m above ground and the calm is found already
between 900 and 1100 m.

In the basin of Garmisch~Partenkirchen the wind speed de-
creases again and the calm is at a still lower level of

800 to 1000 m: the geostrophic wind penetrates here into
lower altitudes. These two facts most probably cause the
high particle concentrations at large distances from the
source (12, 14.5, and 16,5 km) in the basin of Garmisch-
Partenkirchen. It could be established that most of the
particles propagate with the valley wind and that there is
no perpendicular spreading (see the results on the peaks of
Wank, Eckbauer, and Kreuzeck). Descending valley wind causes
an increase of the particle concentration and declining wind
causes slower propagation, Both factors therefore cause a
secend or even a third concentration maximum at large dis-
tances from the source, contrary to the theoretical concep-
tion.

It is of interest that the driving force of this mechanism

is the sunshine intensity and not the direction of the geo-
strophic wind. Even a geostrophic west current (i.e. trans-
verse to the valley wind) cannot stop the wind in the basin
of Garmisch-Partenkirchen (e.g. in the experiment of July

28, 1975, the geostrophic wind was from W, in the experiments
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of June 26, July 9, and August 13, 1975, the geostrophic
wind was from NW).

4.6 The vertical wind profile in a mountain valley is
very specific and distinguished from a profile above the
open country which can be described with an exponential or
logarithmic equation (see Fig. 69). Moreover, this profile
is subject to quick variations with time and space. The de-
termination of the mean wind speed in the atmospheric layer
between ground and effective source level is therefore very
difficult in this case and should be based on a coincidental
checking of the atmosphere. For a certain valley the total
wind rose must be determined too. All other wind roses, even
from nearby stations which are, however, situated beyond the
valley, will lead to completely different and erroneous
results.

5. COLLECTION OF AEROSOL PARTICLES ON FILTERS

At Atmospheric Science Laboratory, White Sands Missile Range,
New Mexico, measurements of the refractive index of aerosol
samples are conducted of aerosol material which is received
from various places of the earth.

For these investigations samples are provided by our Institute
of our stations Garmisch-Partenkirchen and Wank peak (later-
on Zugspitze, too).

Following is the number of filters exposed at both stations
during the contract period:

Garmisch-Partenkirchen 10 Apr 75 ~ 30 Jun 76: 84 filters
(valley) 740 m a.s.l.

Wank peak, 1780 m a.s.l. 20 Apr 76 - 30 Jun 76: 5 filters

Because of the small aerosol concentration at Wank level the
filters have to be exposed for 2 - 3 weeks.
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| : Since the beginning of April 1976 we also provide all meas-
| f, uring data obtained at the stations which might be of in-

. terest for comparison purposes: Meteorological parameters,
3 : aerosol concentration and size distribution, vertical ex-
change intensity, atmospheric electricity.

1 £
| 3 The sampling of aerosol particles for the same program at
' £ Zugspitze is being prepared and will begin by the end of

this summer,
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Field Exp. Date of Type of No. of
No. Exp. Figure Figure
: 1 32
11 33
5 23 July 1975 I1I 34 ~ 35
Iv 36 ~ 38
v 39
I 40
II 41
6 28 July 1975 111 42 - 43
v 44 ~ 46
v 47
48
II 49
T 6 August 1975 III 50 - 51
Iv 52 - 54 :
' 55 {
56
; I 57 i
8 13 August 1975 111 58 - 59 |
v 60 - 62 :
' 63 i
Fig. 64 a, b Product Su particles/mzs for plume axis, |
3 stability class B i
1 :i; Fig. 65 a,b,c,d Same, stability class C ;
5 & 3
| 2 ko Fig. 66 a, b Same, stability class D :
» s 5
; e Fig. 67 Field experiments with Gaussian shape of i
2 particle distribution transverse to axis i
& Fig. 68 Field experiments without Gaussian shape of i
l & particle distribution transverse to axis :
Fig. 69 Wind speed profiles in the valley, stability

class C, at 12.30 CET




n TR R ey e

T~ Y AT/ A S

R —

- B8

FIGURES

ot 2 i




-
L

Fig.1

105 cross sections 13 May 1975
3 j stability class D

8

9300m

6} .
‘Z,; 7300m
E
@ 4
=1
v

21 x = 4500m

Otoes - v . - .

-1000  -500 0 500 1000
y(m)

M plume axis

. ~e- ST
x10 Deo s Dgo

8 4

1500 ./t

6.
—5 L ‘
& % B
o 41
2

- 500 B
21
—

x{m)

0 - — o — " . = —
0 2000 4000 6000 8000 10000 12000 14000 16000

A i




———— ——r————————————

Aerosol release
mountain
950m
13.05.1975
Counted gerosol particles

Oberau -

Farchant -

Fig.2




aibaps asDajeJ 10S0J3D
e s J0i0d =uomnow Jo ey~ |
pachion A5 5 . MRNRR .l S 0 J. SPUGm o508, 0 e P, A0 s 1 b A48, 5 s S S8, . m
= — — e — ~
- ~ — v -
v v & v
v 7 7 % e i i |
v 7 s v N J Ve i
; / / Y Y § il |
7 ? 5 R 2 00s
v v J v v v v F
J 3 4 - i
i 3 S - i
4 " J i v < §
Pl i A. ‘.\. B 0001
\ < \ S \ < \ r !
005! 23
;
132 071 Sil 07€l 80°El 072 SEu -
1 b 9 4 8 v &
= g e i i st 8°N
nouaqQ I
SRR WS S B — = 00SZ ‘
. GL6L ADW €1 100}4 A3} DA
€ big aA0QD W
%
4 3 X




10S043D

Ay20RA puim 40 juiod = uDjunow Jo ybidy J
WNS 1T 9 NAS RGO ELE L WNS RS S NESRER EE
-
. v V4 v .« v
o o4 5 v o J i
Y J J % J 7 [
b < v & B
| i T o ENL ey SUE YEAR ST R i Th [
& 4 b} o o -
- S N o - . 4 -
~ - N -
2 3 J
A~ - " < = S L
o~ e Sl S = SEEGS ALCS, ARy 000L
\ < \ < < < < & i
L 1S < < S L L
< < i
EAE AR RS BRSO SN A D R L 00st
L
139 077 oLyl 07EL OLEl ora SEW -
N W I a ) -
ARSI LIS IV A i LIS, e S Sy el = s SR e 8ON
JuDY2ID4 -
o e el ¢ 4 el —1 o0sz
; GL6L ADW €1 100}y A3)jDA
v B4 3A0QD W
—% 2y :
.- A N e Moty A IOy ’M’ s hT




L wind velocity
height of mountain =

point of gerosol release

l §
;
| :
:
'%
m above Fig.5 3
valley floor 13 May 1975 “
3
2500 ;
3 :
] Institute :
] :
2000 :
| E J é
g 12,00 13.35 CET |
1500 g
o -
1000 i i
- - -
i e
: - y
500 - 24
4 -t /\
— - 3
- f =
6 2 Zrn/s 0 '2 I'.m/s




1
Aerosol release /,' ﬂ =

mountain / F'g’s !

""5 13.05.1975 |

[ Pilot balloon flights ,

P-4 A= 1135 CET

| L B = 1240 i
| k5 C=1n35
D= 1240

o :

| s E = 1200 g

; !

I }

£ b

| e Wi gt
: - A N e /yﬁ//,{/\ h {

S~
"‘J:\’\ )

B et :
NN G e
%ﬁ% (e |

R et S ok /

Batioon height above Balloon height above
valley floor Oberau valley floor Farchant
i JSE R Lo L0 5 00 O I 1 2 8 O
m : 50 0 o T A B
™1 v, 50 % 5 7 R 0
1200 3 o S 2




e ——

13051975
Pilot balloon flights

F = 1308 CET Radiosonde
G=1340

H=1310
1=1340

J =133

-

L
S
=

Balloon height above
valley floor

Oberau

1500 1

SR
1

Do badnt above  Earchant

o L 0 .0 0 0 T

(g R
1200

fasd
et
| .
i -

Fig.7

—_———z

e g

DR Gallon

X AR e S A e o AR e A

e




o e T ey m—— —
|
l
|
| Aerosol release 2
*« mountain — F'g- 8
f 950m
| KM 13051975
5
f | Pilot balloon flights
C 4 K= WISCET Oberau
- L =140
- 3 M= %10
N= 1440 i
|
S
| |
b | |
_%
g i
‘ : {
e ; |
el ﬁ Balloon hei Balloon height above
ey - ol Oberau Voey HooP Farchant §
' I A g 2




Fig.9
| g b
| ?oﬁe; Vf?oor 13 May 1975

- 2000 Oberau

-

- 1800

T

e E 4908 CET

1400

T

)
-
Py

1200

1000

o
¥
- " -

800

Pr——pT—r




4»' | Fig.10
? cross sections 26 June 1975
x103 &0
stability class C
8<
6.
2
E 4 N 7300 m
&
3
21 4500m
- x=3200m
ﬁ-" 0 : o ; . : ’
-1000  -500 0 500 1000
y(m)
$4 plume axis
l103 Dso
v
l - 1500 \
8 Na et T
i 9 + 1000 » ® :
, i NE X \
! W N 44 /'y
| & . -
| B Déo
2 4
|
! »

0 2000 4000 6000 8000 10000 12000 14000 16000
xim)




Aerosol release

mountain

950m

26.06.1975

Counted aerosol particles

Oberau -

Farchant -

Fig.1




ALV TN P (O RTINS

9sDajeJ |0S0JaD
K}120)18A puim

Jo juiod = uiDunow o JyBiay g

VRS ISR MERG VLA RS IR VN
J > v % > -
v J v v
¥ v v ,\\ v @
7 o : v v 7 - -—
v v v v v
v s s & v i
> oA 4 % A 00S
v / J w3 7
v v J F ¥ =
F; ) e J S
) 4 v )| &
3 v )4 § s
s X L 0001
4 7’ =
)
J B J £
3 £ -
—\ J —
~ — e 00St
T
130 0ZEL sez SSil oz 0701 i
H 9 4 a v -
2 R e 000Z
npJaqQ -
— — 00SZ
GL6l sunf 9Z Joo}} A3)oA
2614 aA0QD W
¥
" B 4] E LB

-




G R SRS ———————— - - e - T
kol cli 9sDa)al }0S04aD
HI0IA PRst 40 Juiod = uwDjunow Jo jybiay J
Wee 9720 Wesg v mEIYTED
o v 7/ u
v .\ /\ .\ -
v 4
v, s J L
,, s d E
| 7 o e 7 00s
| 3 3 v a
, J J il i
J 2 v -
3 ¥ 5 3
k e 1 — 0001
- g -
e =
- - -
T AL ot - 00St
Y 130 SiEl oEZ S0z SZ'L 0701 e
\ % r 1 a ] -
PR SNRERCCUIDE (== YHE=S LI P o= A et et P, 0002
-
JuDY2JD4 #
m o
| (RN N R R VTSR PR kR A S g SRR IR SRS S S oS - S SRR AR SUPTCEE AT PR = = SN OQmN
SL6L 3unf 97 100} A3jj0A
€1 614 aA0QD W
T — AR g
V'




m above
valley floor 26 June 1975
2500
i Institute
2000 - —
3 E M
J 10.50 1340 CET
o
1500 =7 e
o~ —
- A
o - <
1000 +———— —f- - -
= o 5
" r 5
3 y 2L
3 s =
500 S -
= A P
— - -~
~ A AN
A r L
024 6m/s 02 46 810m/s
wind velocity

height of mountain =
point of aerosol release

Fig.14

e —



26.06.1975
Pilot balloon flights

A= 1040 CET
B=120

C = 1040
D=125

E = 1050

Farchant

Aerosol release
mountain

950m

/ 4
Oberau - s =

Fig.15

o

valfey floor Oberau
1500 1T T
R ‘ & ' A
12004 - - . 4
4r. 4
B o - -]
6001 t
- |
R ; - o
3001 broog
4 l 4
ol
0 2 4 6 8 10 12 % % 18 20Mn

Balloon

hecghtc

valley floor Farchant

L1 i e com et e s n ) s i I P

¢ IO

1200 i K (e

900 .

600 o
~

300+ A
ned

0¥ttt
S S RS B

e e e
2 % % 18 20 Min

AT s I RTINS 3 H0 o

L




:“::ﬁ"ﬁ,:: ol .
s T, | S

""5 26.06.1975
[ Pilot balloon flights
ok F = 11.55 CET Radiosonde
- G = 1235
H=1320
-3
I =1205
5 J=1230
L o K=1315
2 L=1215
§ M=1340
I Farchant
Lo
M=1 25000
Garmisch - g
MR IR

=)

¢

Aerosol release

L;Q /}xd/\\
. {7\/(3/ \ T

/
4

I .

/‘:—.-#5 s

mountain —
950m

o
/s
%
b
t8® G
¢ ¢

i
10
15

s
/,(/ ZU
o

= e
\ ¥ Y
‘\/\L P sy SR \
e ¢

2N\
/%///‘i:/i}’;/@
L

Fig.16

b o SO oy e Wi B
e T e s /
AL e i "
e L, % B Y ~
e /—d-’"\“;‘:ﬁ x __N\,--//’ /I /,
== i
N NS
/n;;;’/\m WY il T e o
! Balloon t above
i Oberau v R Farchant
i ik e i 300,57 L AGID S B 8 I O €0 H
ml i 6 /I y, m fobn o d 4 i
’ ’. L |
1200 =y 1200 oA 11
e 5 ,f" ,«:.»’. |
9004 - - P AR 900- ders i) 4
i - T AT 7
o_—— ”f "_,. H 1 §
6004 T 600 i 4
i Py L4 ﬂ
/ 4 A | ! -
4 / "’Ib — $ <&
00{ /- = 300+ By :
i | B vrd
0 o an + v oo 0 — +4-~+—1—¢—4*+"f—‘—+—4——ﬂ-—r—-r—4—
0 2 4 6 8 10 12 1% 16 18 20 Min 0 2 4 6 8 10 12 % 16 18 20Min
- ST . " jM; i ¢




T ’ e —

!-_ i e
|
i

o

m above
valley floor

- 2000

26 June 1975
Oberau

- 1800
- 1600
- F =15 CET
- 1400
- 1200
- 1000
800
600

400

200

L 0

Fig

17

°C + 10 12 W % 18

20

22 34

26

28

e e S e




o

———
————

Fig.18
103? cross sections 7 July 1975
: stability class B
8.
6<
s TGN | 5

\ 7300m

p—"\ -—"."—.~§\
= ‘\‘*-4~—‘4::§:—
9300m

2 |
_‘)’—0—\‘\\)t
4500m
N x=3200m
0L— . . o v >
-1000 -500 0 500 1000
y(m)
44 plume axis
x103 DBO
84
- 1500
64
0 L1000
€
2 b
o \\ Sa
- 500 \ ; .
2 1 \!{ \
“*--—‘ _________
Dso
0 . - . v ~ ' . — -
0 2000 4000 6000 8000 10000 12000 14000 16000
x(m)




Aerosol release

mountain —_ /

950m
KM 07.07.1975

L Counted aerosol particles

Fig.19




stue L TR AN R

0z 614

9sDajaJ |0s0Jart jo juiod
= uiDjunow 4o jyb1dy
A}120)2A puUIM )h
Vg oI e WuRatz L CSeggr g

i

o v
v v B
v/ v
v < 5 i
5 iy - - —
v v v
& g [~
7 -5 2 00S
v v vy s
v v T4 [~
v v £ A
J v -
TP Y 2y o g 000t
r L
, )
A r &
r 5
£ 2
00S!1
130 oLel 872l 0zl -
4 3 v a
0002
nobJaqQ T
-
— 00SZ
GL6L AInr £ 100)} A3)0A
aA0QD W




AN,

X R i i e e L e e e — R PRI A e . a4
3sDa)a. j0S0J430
it 1o juiod =uipinow o iy ——]
Veassrie wwssvze wwaSYEZQ amgSvrg  Weesch . NeRsEe
J A v J &
v i ¥ v 7 i
v N ,.\\ 2 J i
d % P J L
s N — ; > 4———po0s
V ; sim j R
) 4 J 3 4 r
._\. J d i
1
- BRSSO HIYS - VI — BT o S S I e P SRS e 89
¥ e
L
% %, I
~ G L
— e e — e e = ————— N P e T e i 00st
130 SLEL Sz Stel os i ZZu 00 it i
1 H 9 a 2 8 -
. L e - -1 0002
_ s
i JUDYOID4 ﬁ
- - — e — - — e IITQE
661 Ainr L 100} A3} DA
1z Bi4 3A0QD W
A
1

&l




~3

Aerosol rflease /) i/f--}/ Y
mountain - Z// A
950m L%ﬁ ‘-ﬁ/
e B
07.07.1975 (2! e
x 3 A s ) oz
Pilot balloon flights 7 =2
/’,f IS A8
A= 1120 CET Oberau L / =
B =100 =4 /{
=122
D=1n50 71
Farchant

| Fig.22

Balloon height above
Oberau A oot Farchant

o F 8 L 5

e ks D Ol e A

b i

S T PRI 0 S SIS e

A



e TSRS b, |

IR L iS—

Aerosol release
mountain —-
950m

Fig.23

b 07.07.1975

R e v

[ E ;
L Pilot balloon flights
r & E = 12.48 CET Oberau - E
5 F =1310 ‘
8
L 3 G=1215 8
H= 1245 i
- 1-=1315 :
L 3
- 1 :
i Farchant -‘

M TN LI e B4
T 2V ™ W
J( o 3\/7\3 ///"/ Y Corr O ]
Balloon height above
valley floor Oberau
1500 17— vy v e e
m | ! /

12004 y

1

ety

0 e e g e e
0 2 4« 6 8 10 12 % 16 18 20Min

i m“g’?m&*‘ b RO P S




Fig.24
m above 7 July 1975

valley floor
d Oberau
2400

2200
- 1213 CET
1800
- 1600
L 1400
: 1200
1000
800
600

. L 400

- 200

0

L) LT

© -0 8 ey S et SUMeh | SR ¢ RN - S R

g




T

:\!

Fig. 25

A
cross sections 9 July 1975
x103 -
stability class C
8.
AT
61 - x =4500m
w * 7300m
£
e 4
3 /) 9300m
2 <
0 v — — - . —
-1000  -500 0 500 1000
y(m)
44 plume axis
%103 D
60
8 - S
1500 Yv
\ °
6 1 ‘\\ ./
;z [ 1000 \\
E : s\\‘\ .\-—/./'
=] Den N I
wv 60 '\ -
i 500 \‘____.—”/
2.
0 - . —— . . . - v -
0 2000 4000 6000 8000 10000 * 12000 14000 16000

x(m)

N s Ll LB MR A G e




Aerosol release
mountain
950m

e 09.07.1975
3 Counted aerosol particles

Farchant

o |
/
- ] N
~ J
o /

-




o T T RIS TR T

TSN A A

A}100j18A puUim

3sDajeJ 10S0J3D

J0 Juiod = uIDUNOW

40 ybiay IJ
0

SUS 7ZQ S/M97ZO WW9YZO w92
v v v W
v S v L B
v Y v v
v J / 7 3
v i v 7, 7 o
v A v v v
7 2 s Z it .
TN v e o ST T o 00s
v v v v ~
v J e J -
v J 3 i
Y y N 8 =
‘d" |||||| s R S A R T Ty J M OSP
v ) N J V -
M 4 Y b - e
4 i &
L 5 —
SRS T T R e L g ol R L 00G!
130 OEEl 00€l OEZl Zu 0701 3
H 9 9 g v i
- 4~ 000Z
noJeqQ i
T
R A TR SR S S s S e o i e e R e S R — 00SZ
. GL6L AInf 6 100)} A3)|DA
Lz 614 3A0QD W
|}_, —




SRy _xﬂmﬂa

PRSI 9SD3}3J |0S0J3D
HA0EA. Ul jo juiod =upunow Jo Jybiay J
s/wg ¥ s/wg 9 2 Z 0 s/W9 9 Z 0 s/wg 720 W
B Bt s A P O 0. A _
J | i
of - ol k- {
7 o v, B i .
b s 4. i &
e 2 e ) g : % 00s
¥ ] J -
) 1 | i
3 ) J 5
) J J i
L — e — — . 0001
7 \ X S -
7 N ~ -
v <3 25 i@
— J -
e - . > - — 00St
L
130 ogEl 00 €l oez ' 00z zu r
r 1 4 3 a -
RSSO o OREe (125l AL L S~ et BGPTSR VR L i ek e iR ap e SR SRRSO OO SR SIS NS gl 0002
4
jubpydIDS -
A
Til VSBSCPRr F o =GO iy~ L e 8 My ST AP TR L N e B R T St B SO 1 e OOmN
GL6L AInf 6 100}y A3)jDA
gz 614 2A0QD W




Aerosol release
mountain
950m

09.07.1975
Pilot balloon flights

A = 10 L0 CET
B=1m21
C = 12 30 Radiosonde

D=122
E = 1200
F=1230

o

Vv

7

o e ; —
SV ey e X
PR s

30 N\ )

e Pl
4 L A e
/;:‘53‘,23’;\ ! A< {//, S
e W T
i g

R N e

TSy S5

1l ht above
e Oberau T o e Farchant
e S i S St o T s BO0 1T e ,1""*1'—'*7—"7
1500 , (oo B .#,;/E. ]

Fig.29

LA A

L e




7

09.07.1975
Pilot balloon flights

G = 1300 CEY
H = 13 30 Radiosonde

1 =1300
J =1330

Aerosol release
mountai

Bal
valley floor

15001
m

1200

above

Py —y

/

4 —r—v——‘-—»o—++—+-4~4 LA S S e S s

-2 &8

Oberau

1T

P
’

8 10 12 14 16 18 20Min

N
Balloon ht above
e i i Farchant
Y I —— ——r
e e e
1200 ; ¥
900 |
600 |
i 1
300 ]
= 1
OF — - — oty |-—'-ﬂ*0~—q——1—-v-—"-—4.
0 2 4 6 8 10 12 % % 18 20Min

= VPCe R P




m above

Fig. 31

valley floor 9 July 1975

-

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

200

Obherau

\ C = 1230 CET
" H=1330 "

B i




L

-
o

x103

ST(P/m2s)
~

M plume axis
x103 D0
8.
1500
L ]
6 1 \
= * SG
- L1000 :
o sl .\_p///’
o & ~
= e
(Vp] o (]
500 by VR L SR
2 60 \\‘
0 ' . v v ' —
0 2000 4000 6000 8000 10000 12000 14000

x (m)

Fig.32
‘ .
cross sections 23 July 1975
stability class B
AN
Dl
/7 N \
b
% \
X %
9300m \\‘\&'\LSOOm
By 7300 m
x=3200m
-1000  -500 0 500 1000
y(m)

16000




M=1:25000

Aerosol release
mountain —

950m
23.07.1975

Counted aerosol particles

Oberau -

SN\
A _“&\l\\ \\“"Q

@ AR

\

Farchant -

U

el <l
e /j 7

. Ny
o
7
,iffr\'!;,\,\ ( /(v

*ﬂ%) ) Jp (;/.5 ‘5/ ’




[

4 o (g AORAN T SENGT T TR AR

A}120)2A puim

9sSD3|dJ |0S0J2D Jo juiod

= uipjunow o ybiay ||A

et B O 0 O b, 06 A8 o B0, M o 20 50 00 e, A Nt T B
v v \ o
2 < 2
% v S e e
v 2
o v v &
b e - 00S
J v -
J J s
J J -
. -
- g e e e 000
S 2 £
N -
\/ -
= - 00si
s, -
~ -
132 szl 9071 8EZL SEU -
r I 3 v g
e e e — - —————+ 0002
nDJaqQ i
3
e ODE SN =~ Mo UM IRET R L U0 - Rl A AN T SBRCMILER oDy~ S~ S |, SRSPEN o OomN
GL6L AInr €2 100)} KajpA
7€ 614 aA0qD W
Y i ¥ Y. .




. B AT R N P P Y St S Y ST - ST Q%Q

ce B4

A}12018A puim

9sDaj2d j0S0J3D
J0 juiod = uibjunow o Jybiay |||~
iz £ 5.

130 0EviL S0 71 EEEL

1 A H

SO €l

JUDYOID 4

SL6L Ainr €2

—— e 4 0082

004 A3jjoA
3A0QD W




Aerosol release 1 ;,,/ 4 Fig.36
mountain YJ#/_} e
! 950m B -ﬂ///
""5 23.07.1975 / Z/ .
5 Pilot balloon flights
- 4 g2
A=135 CET Oberau
L. B = 1200
3 C = 12.38 Radiosonde s
i D= 1200 !
- E = 1230 i
- 2
Ly :
£ Farchant L 4
:
!
.
:
« !
i
|
! i
i §
g
.(
8
i
!
N K
J/ ,"';\"\ i [
(Y~
|
l : height above Balloon height above
: : o Oberau valley floof Farchant
4. : o/ 2X BB R T @ PRIEBRAREE g 0.5 A 0 0 6 0 O
! g : /1 m A R B O
l M T O {'Y'.LJ_H_"“‘*
\ 3 e e BRI 8 o
9m< T . 10 ”I ’ 13 _‘_
' 28 .
6004 - o e
i e |
e
18 20 Min.




Aerosol release 1
| mountain F 9. 37
P 950m
"“s 23.07.1975
* Pilot balloon flights
i F = 1330 CET
i G = 1305

- 3 H=1333

Farchant

M =1 25000

Garmisch-P

' Balloon height above
Volley oo % Operau vaey Hool' Farchant
T T TS P !
19150 - . R - A S5 ST i) B 156 2 e T T BN oot 1S i OO Sl W
s e 1 PR 1Y L8 A 8 T 1200+ tt BEREAEEE
. { o IR ) et 7 i G ooty e B e ‘Hi R + +
. 1 - s e o P | t H i g B
9m<,;~i,...’.‘t/)-/';‘ -
4+ | | } i </{ $ (1 -
EELEL A b=
6004 -4 + | | et s R, ' MRS
BRI TR A R ERRTNE S S SRR
.-.“h. .o' (i 8 R | | SRR 5
3004 - - // i . H SR




|
‘ Aerosol release
mountain
d’ 950m
'f"s 23.07.1975
L Pilot balloon flights
I I = 1406 CET Oberau
- J =125
- 3 K= 1‘05
L L =130
-2 AN
- %
-1 % Q/Zf)
i Farchant / / 5 =
- 0 \ s / gj;ij
M =1 25000 @
=
!
}
T

Balloon height above Balloon height above

valley floor Oberau valley floor Farchant

1500 Afrvftﬁ [)],TTY!r' ] qurLl:—uil‘L} .V‘—T

" b e — . s §id b m 4w e ;I ¥ A

12004+ - — ettt 1 12001 ¢ - A .
TR | '._~1 A S ) . 34

SRR 1

AR A o SN AR ) AV S 52 0 N0 G 1 0 A ot S R 0 e ARG RS o Bk ¥ o ST W3 |




!‘!

]
B3
>
&
&
i

Fig.39
m above 23 July 1975
valley floor Obera
2400

—

T

2200

2000

1800

win C = 12.38 CET

1400
1200
1000
800
600
400
200

0

il i F — i i A i I v L ¥ NEW— S—— | i  A—  ROTOEEE SRS 1 v SR |

°C + § 8 e | SO R - S o R r S SRl




g\

Fig.40
‘ .
,| cross sections 28 July 1975
10 =
. . stability class C
8 \
\
\
\
6 \
0
£
S 4
2
wv
2 12000 m
0 T T T T T —
-1000  -500 0 500 1000
y(m)
A4 plume axis
x103 D60
g . S
1500
3 6 b .\ 10’_—_\.\
e~ 1000
£
4 e e— Cemm—
% Y i ST e
n —_
500 il
- &
0 4 T T v T ¥ v v - >
0 2000 4000 6000 8000 10000 12000 14000 16000

x(m)




g‘!

Aerosol release

28.07.1975

Counted aerosol particles

)

ol |

&

(@\%

Fig.41

R oP SAEAD G 1V x




T T RN .

Z7 614

K}I2013A pUIM

8SDa)aJ 10S0J3D

jo juiod =umpjunow jo yybiay J

s/wg 9 720 s/wg 9 vz 0 s/Wg 9720 s/wg9 720 s/ug g9 720 s/wg 9720
y 4 / 7 ’ £
7 4 7 v 7 v L.
7 7 Y/ v 7 7
7 7 J 2 7 ) e
o < v < v v L
4 J v < .\_
H 3 o T F = 4 4——1008
3 3 b 3 5 3 i
3 3 by 3 3 J r
> 3 ¥, | ) J i
! o i s .
H - - - ~ ~+ 000
v » 4 Lt -
( < L
J z -
> o "
- = L —— 00St
r L
-~ ” -
T ~ L
130 0ESH 00Sl ez ARTE
bl ' 8 i v 5
—- - ~ - + 000Z
JUDYOIDy [
L
— _— — —+ 00S2
661 AInr gz 00y AajjoA
BA0QD W

o i v e e s i -
e 08 ,w&mﬂwmu“w;»u




B s 9S8l |0S0JaD
i Jo juod = upjunow jo iy ——
/w9720 b Ses ezl Ve 3ZTD Se8Y 20
v = o ,.H ﬁ”
v v “ i -
~ & 5 -
- —_—e e e e R ot
e = e s o
- e L <
£ r g 1 ﬁ
< / ] -
: |
. - e — - - -+ 000t
¥y “» E
v - - -
o L
_ = -
} S e e ——1-00St
130 €251 SS7 ol 07€L 90 €L SET ~
ﬁ N W 1 H 9 a r
- - —— - e - e —1- 000Z
|ynjlysu] i
L
— e - - - ——+ 00SZ
S.6L AINr 8z 100} A3jjoA
g9 b4 aA0QD W

) . ¥ i S wﬂ.@, ,.ruw.».




Slasna gl

Fig.44

Aerosol release
mountain

950m
e 28.071975
Pilot balloon flights

A A= 1147 CET Oberau
B = 12 23 Rodiosonde

3 C=1208
D= 1235

v e N\ R e e
" A 3\\ 2 :

&= NSl 1

Balloon height above Institute

Balloon height above
valley floor Farchant valley floor
1500 T I B T 3 e 0l i T
m 1 | /’ o
1200 B/ [
. R
m1 ‘:
K 600 =
-
g .*
3001 * :
| - e | L S T S S S g ; - ;
6 8 10 12 16 16 18 20Mn 0 L6 B 10 12 % 1 18 20Min

WA W

gﬁ”-ﬁ"_{}hx‘. "”-\-‘t"zf'}él’r}:‘i"-"'r —




o 28.07.1975

- 4 E = 1315 CET
L F = 13.35
= 3 G =13.06
H = 13.40
2
L

Farchant

5
[ Pilot balloon flights

Aerosol release
mountain

950m

Balloon height above
valley floor

1500 T————r——r—
m
1200

900}

Ty

5

Farchant

e

"4 6 8 10 12 % 16 18 20Min

Balloon height above
valley floor

L1 g o

m
1200

Institute




M=1

M 28.07.1975

-5
£ Pilot balloon flights
-4
I = 14 08 CET Rodiosonde
2 J =1500
L 3 K= 1530
L L =110
M= 1455
£ N = 1523 »
L1
1 Farchant
Lo
- 25000

SNt

"""

e

g R e
ML

= =

¥ jm-w/—’“/\/"»«—éjx/ )

(o5~
o~ e

®
Ay
L

Aerosol release
mountain
950m

\
~<

@

< T__a_‘ \

\3"/

Balleon height above
valley “oor

1500 ']"’v | 0 S T

m

Farchant

| I | |
S B B e e e S o

0072 % 6 8 10 12 1 16 18 20Min

Balloon height above
valley floor

7

MO -

Q F+—tr—r—t—t—t——r—

8

Institute

—t 'A; s
10 12 1% 16 18 20 Min

‘ir SESRE A




L B edee

m above

valley floor Fig. 47
- 3400

L 3200 28 JUly 1975
Farchant

- 3000
- 2800
- 2600
- 2400

B=1223CET
= 00"

- 2200
2000
; 1800
1600
1400
; 1200
- 1000
- 800
600

- 400

2

e ——————— .




Fig. 48
cross sections 6 August 1975
103 il
: stability class D
8-
6.
v ‘..
E S~
o 4
2
wn
2 1
0 g o T grYe G T v i :’
-1000  -500 0 500 1000 1500
y(m)
44 |
plume axis
x103 Dg0
8.
1500 ST
/_.\
@ L J
— —
oy - 1000
& I S SN - e
Ct L4 1 /// De0 A
=] ——
(V2]
- 500
e
0 A W \ i T T T T —
0 2000 4000 6000 8000 10000 12000 14000 16000
x(m)
. e 3inenal AR

= P




Kh 06.08.1975

Counted aerosol particles

Aerosol release
mountain ——

950 m

Oberau -

Farchant -

Fig.49




RiDAE Bl 9sDd)3l 10S043D
i Jojurd =uipunow jo wiay ——
VUNEYIEY WERGE 9T I O WU IED CANGLE 9 PR MERAE T R
o o
v i
7 J
J
v o
iw (e
7
J 3
] )
J
4 )
v
—
-
133 &t 6SEL 0EEL e
T A i o
uioibing f
T = = e eV S T e _— —— 4 0082
6.6l ¥snbny g 100} A3)IOA 2
0s b4 3A0QD W i
£




T T

25D3)aJ 10S0J3D
A}100]2A puim
i o juied = uopnow jo b ——)
/40189720 89720 /ug9y /M99 120 W9z Q SWYTOQ S/w9rTZO MW9IZO \
N = ad Y 4 J H ~
& Z ¥ = = - e r
v v e
v v v o v i
— = - < - = - 005
v~ v v -~ o -
v — v \ - o -
= — — — — — v T
5" - S (= “ < o -
. = .2 R 000t
- - -~ — { 5 - -
(5 [ e “~ < . 8 T L
« < < S < TS S -
f i, e < < < = L
A 1
= 005t
- ) o \ c4 I 7 L
\ % T
130 857 e - €07 SEE o€l sea’ © w2 zEn i
N W = i | I H o a 3 &
- 0002
L
amsul r
i
00ST
GL61 ¥snbny g A3|joA
1561 *onbqo

e ——

i S N R —% !

VA NG AT R

e,




| SslTER
|

% 06.08.1975
[ Pilot balloon flights
4 A= N.28CET nadossnce
- B=151
- 3 C=132
I D = 1206
B E
| l r
‘ -1
' i Farchant

Aerosol release
mountain

950m

10 12 % 1% 18

&

Coin,

N
lloon hei . Balloon height above :
ngllcy floor Burgrain valloy Hoo® Institute
1500 et 1500 preprdipiel e 5
g m 1 / m T . »;——».f—q
' 1 1
1200 y 1200 | ; ‘«1
7 et
¥ ﬂ A
& 900+ B/ 900 |
-5 t / i
| & [ Vs .
i & $00+ / 600‘ B
: % / | .
! & 7 4
EE 001 4 300 | ;
‘ g | 3
| i of Tt -+t~ # vvvvv + e 0¥+ttt r—t | 5
| 2 0 2 4 6 8 20 Min 0 2 4L 6 8 10 12 % 16 18 20 Min.
| *

| Fig.52

e SRR T T T

P SRS




. =)
i Aerosol release /,' i i
J mountain / W Fig.53

- 06.08.1975

- &
L Pilot balloon flights

B E = 12.47 CET Radiosonde Oberau
i F = 13.30

- 3 G=12.36

H = 13.05
i I-=1335
-2
-1
| Farchant
L0
M=1: 25000
|
Garmisch=P

¥
{ i Balloon height above .
v Veliey oo™ %% Burgrain vailey H0eF Institute
' 15()0L T 74 R e e e 15001‘?'
? [, T /o : LU,
| e 12“)1 S -// - . ] 1200]
o3 ] 'j"/’F """ |
P gmjt oA ] 900 |
o e " 1
B EBE Y { 1
& aooF T 800 | :
: { /’ 300| ]
300+ i + @
L/ , -4
4 | i !
0 — %4:%—:%—&— %fl%%‘r gt 0 e e ——] X
02 & 6 .8 W 2 W B B8 AMn 0 2 4 6 8 10 12 % 16 18 20 Min

B R R IR e 2 iR AR e e e




o f"'ﬁj}n’ﬁmﬁ'h-'“ T ——

M=1:25000

06.08.1975
Pilot balloon flights

J = 1359 CET

K= 1417

L =103
M= 1430
N = 1458

Garmisch-P

Aerosol release
mountain
950m

Farchant

o

¥k
i

=3

W g N

e

Batloon height above s Balloon ht above :

valiey fioor Burgrain Valiey Hog? Institute
1500 e 15001 - e :
" ] -

1200 1200

g £

et

LA B o s oot s S sy T T R S o S e e e = |
12 1% 16 18 20 Min 0 2 ¢« 6 8 10 12 % 16 18 20 Min.

6 8 10




®

m above

valley floor Fig. 55
- 3400

- 3200 \ E
\

4
7/

6 August 1975
Burgrain

- 3000
2800 N~
2600 b

2400 %

- 2200 L

! \ A= 128 CET
L 2000 N E=1247 "~
L 1800
L 1600
- 1400
L1200
- 1000
L 800
- 600
L 480

L




\*}’

Fig.56
A :
cross sections 13 August 1975
3 e
e stability class C
8<
i
K,
£
2 4
53) ey e
s 5
a e ; & ' 9300r'n 5 \l;
0 -i600 -500 0 500 1000 1500
y(m)
44 plume axis
x103 Dgo
8 1 L
1500
6 g
o 1000 ST
£ T \.
£ -
7 =
L 500 - ‘:’_”/
2 1 //
7z De0
)/
0 T v * - - v v v —»
0 2000 4000 6000 8000 10000 12000 14000 16000
x (m)

T ———




-w‘ Aerosol release

™ 13.08.1975

Counted aerosol particles

mountain ——
950m

D
)

e
&

—

Fig.57




A}12019A puim

0 s/we9720

s/wg 9 72

3sDajaJ |0S048D

0 s/wg v Z 0

J0juiod = upjunow jo Jybiay |l~
s/wy Z 0 i

ot

—

132 00St
&

8 614

661 ¥snbny g

| RN S

-

3

’

i - AR WL 1

N e

y - b, g‘{\gu\-\ N
i
1
8
w

— /£ 000l

r

———————1- 005t
e L

ZEU

—+ 00sZ

400} A3)j0A
BA0QD W

}
!
|
i
!
i
|




AD=A031 B804  FRAUNHOFER=GESELLSCHAFT GARMISCH=PARTENKIRCHEN (WEST ==ETC F/6 4/1
BOUNDARY LAYER AEROSOL TRANSPORT MEASUREMENTS IN A VALLEY SYSTE=-ETC(U)
JUL 76 R REITERs R SLADXOVIC DA=ERO=75=G=042

UNCLASSIFIED NL

END
DATE
FILMED
(2276




9sD3)3J 10S0J30
A}20IBA puUImM
i i 0 juod =upnow o by ——
/W9 7TOQ /W9 YZO MYTZO W/W9TTO W/W9ITO WMIZO WwWIZO
v { v v A - e 2 r [
v v
v v v J
— -~ i
v v — -~
v ” “
N = oy Vi
t v - -~ ~ [/ < —
e - ( < /_. < =
i -~ - —
r < u . i
< x < &
h 3 3 < [
¥ S - ) 3 <
3 ) J v
) ) J = =
S 3 J v v
2l . 7 5 -
\> |
i 130 90'st N 007 ocEl 8sU oca Zu
__ N W r 1 4 3 (1]
i\ .
§ M isu]
. GL6L ¥snbny €|
1 65 614
w
m
I " B BN R R R AR
\
N Rl XS Ll ST ARSI e e Fy——— DR G il
L > i DA S S e R |




it NS

R A S B

e

o

e P A G

,,,,,
o B ettt}
B L L T Ty R e—— =,

Aerosol release
mountain
950m

13.08.1975
Pilot balloon flights

A= 11.32 CET Oberau
B = 12.20 Rodiosonde

C=1255

D=132
E=1230
F=1258

Farchant

Yooy Hoo Institute

EEREY GRS
Pl

.

=

o

l
i
i
i
20




3 R M s e v

By e e

.

:
¢
5 8 0 R %

&

A\

=t

AR

mountain

Aerosol release

Oberau

+

"R % % 18 20Min

Pilot balloon flights

13.08.1975
G = 13.30CET
H= 1%4.00

1=1330
J = %.00

Garmisch-P

2 468 ®

KM
-
A
i
Mz1: 25000

Ty o G, il ok S s e A e el AT SRR D 0 e PR N1 - 3 R N R b
m«.‘%ﬁ%ﬂ.ﬁvf.ﬁxﬁtﬁ%k A s S T RGN oA B WA i OB R SR, . .

[ B

-




vttt ol

-

Aerosol release

)
P

© & w..
S 8 =8 gs 9
: 3 0 29 2
: o & Itz:: 5
w ~ ™ o~ -— om
m_l:- 1 1 i 1 1 1 1 1 _ﬁ
.
w




I - A A & -—%m-—-————.d_ 58 i A e

e Y SRR

m above _
valley floor Fig. 63

3400

- 3200

L 3000 13 August 1975
C Burgrain

E b B = 1220 CET




- ool

o e e

i RGBT N B

eOlx 8L
et A

SL6LAINCL —o

juawisadxa pjayy

IOIMON —

Jauin) - jjiInbsod —-
0} 6uipi022D 8AIND

g SSD)2 Ajiqoys

099 614

iy

N




o —— .

ERIRNEREP

L

s s e

v e

eOlx 8l
‘[ "

SL6LAINF €2 —o-
juswniadxa pjay
INIIMON —

Jguiny - |jinbsoyg —--
0} Buipio22D aAJnd

g sso|2 Ajiqoys

q99 614

® ©
(S;w/d)os

=
=




e b st s

Ol 8l O 7 a4 O 8 9 7 4
— ‘ -

GL6L 3uUNf 9Z —o—
jusuniadxa pjay

IXJIMON —
Jauanj -|jinbspd ——
0} buipio2oD 3aAind

J ssD|2 A}ljiIqDys
oG9 614

- : o il =

©
(Szw/d) 0S




AT W o 07 -

e

¢Olx 8l ol
-

GL6L AINF 6 —-
juswiiadxa pjay

INOIMON —
Jawinj -|jinbsng ——
0} Buipio22D 3AIND

J SsD|2 £}1jiqD3s
qs9 ‘614

B T A A S S R S B e R RS SRR S TR SIS S R e S A

)

)

=4

N
L

(Szw/d) QS




R L

() x

©
(Sgw/d) oS

GL6L AN 8Z —-
jJuawiiadxa play

I4JIMON —
Jausny -|jinbsod ——
0} Buipio2oD 8AJINd

71

0 ssD)2 A}i|iqDys i
9l

2¢g ‘b1
Gg b4 '}

Prigpsenb, w 4 3 5 W
S R R L S R St SRR
A\




SRRt w e

a3

SR

GL6L ¥SNBNny €1 —e-
juawiiadxs pjay
IXOIMON —

Jauanj ~))inbspd ——
0} Buipio2oD aAund

J SsSDJ2 A}ijiqDys
pS9 bi4 A

e

©
(szw/d) DS

0L
r L

71
eOL>




RS e ey
RNt s S T e B G Rt S Ul e T T I e

Lk 6

(W)X
cOi> 8L -9t 9 & O 8 9 9.
o, i : ; : ; .

A A

(szw/d)0S

. GL6L ADWEL ——
juswiiadxa pjlayy
o] INOIMON — - Zl
, Jauun) - jinbspd ——
0} buipiodop aAind L %1

Q sso)2 Ajiqoys gL
0gg 614 g1




| S ———

GL6L ¥Snbny g —o—
juswiiadxa pjaiy
I4JIMON —

Jauinj - |jinbspg ——
0} buipioddp aAInd

@ SsDJ2 A}jiqoys
q99 614

0
0
r
7
| @ "
cl
g I
3
A
0L
L
71
g0l x S




u‘ } Fig. 67
& x103 %
8 1 i
61 @
a 0 ~ %
s . ,%
{ & b \ \.. §
| 8 \\ v
& % \ M. _26Jun75 g
. v 7 237 N N x = 4.5km §
-7 x =1.6 km “_
F\ 0 3 : g i \ﬁf ' ’
-1500  -1000 500 0 500 1000 1500
| : y(m)

¢ Fig.68

x103
8-

B 26 Jun 75
MX =7.3km
0= e _ 26Jun75

x=9.3km

\V' o o —

SG(P/m2s)
~

PP
—--"’v Sy

21 7Jul 75
x=73km

1000 1500




i o

5 !J

Fig. 69

" stability class C

e ke wioass TV OF
N source

—
10 u(m/s)



