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CEP/RCPC/JED



Baku, July 1999

Mission Note No. 2 - Decision Support System

This paper contains the main findings and information collected during the stay of Mr. Jesper Dørge (JED) at the CRTC Centres in Baku and Almaty in the period from 28/6 to 10/7 1999.

Purpose of visit:

The overall objective with the input regarding the Decision Support System is to design a conceptual model for the Caspian Sea in order to be able to make analyses of the present environmental conditions and to study the impact of reduced pollution loads. During the first visit a preliminary design of the Decision Support System was made and the data requirement for a Demonstration Model was specified.  

The purpose of the second visit was the following:

1. To process the collected data into a format suitable for the demonstration model 

2. To set-up the demonstration model based on the available information showing the capabilities of a mathematical model as a decision support tool

3. To co-ordinate the modelling activities with the activities carried out at the CRTC for Water Level Fluctuations

Outstanding issues:

None

Next input:

The third and final input is scheduled for weeks 45-46

Progress made:

1.
Data Processing

From various references, the early run-off  from the six major rivers (Volga, Ural, Kura, Terek, Sulak and Samur) and a lump sum of run-off from rivers at the Western and Southern coastline have been collected and compared. The run-off was distributed on a monthly basis based a hydrograph for Volga River.  

Flow and pollution data for Azerbaijan have been extracted from the CEP Database for Pollution Control running at the Centre and concentrations for BOD, Total-N, Total-P and hydrocarbons have been estimated for rivers and point sources were no data exists. The roughly estimated total load for various pollutants to the Sea is show in Table 1. The figures will be updated by AJE/NIT and others in the coming months.

Table 1
Estimated total loading to the Caspian Sea (quick and dirty)



Discharge
BOD
Total-N
Total-P
Hydrocarbon



Yearly
Yearly
Yearly
Yearly
Yearly

Rivers

Cu km
tonnes
Tonnes
tonnes
tonnes

Volga

237
474000
237000
47400
118500

Ural

8,1
16200
8100
1620
810

Kura

16,8
33600
20160
1243
1680

Terek

7,4
14800
7400
1480
740

Sulak

4,5
9000
4500
900
450

Samur

2,7
5400
2700
540
270

"Western coastline"

2,1
4200
2100
420
210

"Southern coastline"

10,1
20200
10100
2020
1010

Point sources







Baku Area (AZ)

0,365
73000
29200
2920
4380

Sumkait (AZ)

0,073
14600
5840
584
876

Machatschkala (RUS)

0,0365
7300
2920
292
438

Astrachan (RUS)

0,01825
3650
1460
146
219

Atyrau (KAZ)

0,1825
36500
14600
1460
2190

Aktau (KAZ)

0,1825
36500
14600
1460
2190

Turkmenbashi (TUR)

0,1825
36500
14600
1460
2190

Bandar Anzeli (IRA)

1,46
292000
116800
11680
17520









Sum

291
1077450
492080
75625,2
153673

The distributed loading as well as the run-off from rivers can be found in tables attached to this document.

2.
Set-up of the Demonstration Model

DHI has made a MIKE 21 model set-up for the entire Caspian Sea available for VKI and the project. This enable us to demonstrate the capabilities of a integrated hydrodynamic/environmental modelling system and to make rough analyses of the present environmental conditions based on the aggregated pollution load data that currently are being collected at the Centre. It maybe even will be possible to make preliminary predictions of the impact from load reductions.

The aim of the demonstration model is to facilitate the process of understanding the system and to demonstrate the benefits of applying a holistic approach. The model is by no means a “true” model producing trustworthy results, but rather an advanced spreadsheet to screen for pollution control. This should be stressed when presenting the model results.

The demonstration model has been set-up for the following situations:

A. Typical water circulation. Wind fields, primarily NW/NNW, have been constructed in order to re-produce the most common referred circulation pattern with three circles of counter-clockwise currents. From long-term wind records this wind field seems to occur for about 25% of the time. The simulated water exchange can thus only be used as an example of the circulation.

B. Salinity distribution. Based on the freshwater inflow from rivers the salt concentration is simulated. The observed levels in salinity with low salinity in the northern part and salinity of about 12 per mille in the middle and Southern basin are reproduced.

C. Pollution plume from the Volga River mouth. The concentration distribution for a conservative tracer with constant concentration of 1000 mg/l from Volga is simulated showing that under extreme conditions (peak flow and NW wind) the plume can reach the Azerbaijan coastline diluted 10-100 times.

D. Hydrocarbon distribution. Based on KJE estimates for oil sources and T50 decay rate of 20 days (guess/assumed) the concentration distribution is modelled. Generally, assuming that the Maximum Acceptable Concentration (MAC) is 50 (g/l, the simulated hydrocarbon concentration exceeds MAC in the northern basin only.

E. Eutrophication. Based on the preliminary load estimates, general experience of JED and a lot of "guesstimates", the eutrophication model was set-up. The results show that chlorophyll concentrations generally are low (< 15 (g/l) and eutrophication seems to be restricted to the northern basin and narrow coastal areas close to river outfalls and point sources.

The background and the preliminary result of runs with the Demonstration Model were presented for Prof. Mamedov at a meeting with participation of JED, AJE and Lativa. Miscellaneous technical aspects were discussed. In his spare time Prof. Mamedov has elaborated a test model for the Caspian Sea based on the Princeton Ocean (hydrodynamics) and Monte Carlo (transport) models. The benefits of an integrated approach for the possible future Caspian Sea Model were underlined by the group. Prof. Mamedov expressed his keen interest in joining a model team and he suggested that his results and verification data for currents (74 measurements) should be handed over to the Pollution Control Centre for comparison of the two test models. The work done by Mamedov relates mainly to flow pattern and does not address pollution control. In conclusion there seems not to be any overlap in the two model test model activities.

4. Co-ordination with CRTC for Water level Fluctuations

Meetings with the Centre and the Caspian Sea Study Laboratory (both situated at KazNIIMOSK) were held in Almaty over a two days period (4-5/7 1999).  The following persons were met:

· Mr. Terry Evans, Leader of the CRTC for Water level Fluctuations

· Mr Robin Wardlaw, Hydrologist for CRTC for Water level Fluctuations

· Mr. Derek Clark, Specialist in evaporation, CRTC for Water level Fluctuations

· Ms. Svetlana Shivareva, Head of the Caspian Sea Study Laboratory

· Ms. Natalya Ivkina, Caspian Sea Study Laboratory

· Ms. Tatyana Stzoyeva, Caspian Sea Study Laboratory

During the meetings Mr. Evans explained the background and the status of the Centre. The allocated resources to the Centre are generally lower than for the others Centres and the technical work has just commenced. Totally, the Centre has 9 man-month for international specialist, including the team leader. 

The work of the Centre will mainly be on making diagnostics for the water fluctuation issue and to define ToR for follow-up projects for further studies and analysis. A preliminary analysis of the water balance for the Caspian Sea and its fluctuation will however be made based on statistical data and hydrological model calculations. This model will have a resolution of ½ degree (latitudinal and longitudinally) and the modelling work will be done by the Institute of Meteorology, Moscow. The findings will be presented at a workshop in Nov/Dec.

The modelling work performed by the Pollution Control Centre was presented. The need for seasonal distributed river inflows, especially for Volga, was stressed. The scientific background and rationale behind hydrographs for Volga River were discussed.

Exchange of information and data were made. It should be mentioned that at CRTC for Water level Fluctuations the following report with relevance to environmental issues are available:

1. Environmental Impact Assessment – Kazakhstan Caspian sea Seismic Survey. Arthur D. Little Inc., Cambridge, May 1994. Report to Kazakhstancapishelf (oil companies)

2. Implications on climate change and water level rise in the Caspian Sea Region, Regional Review – 1995, UNEP, Geneva, 1997

3. North Caspian Basin: Environmental Status and Oil and Gas Operational Issues, Mobil, Draft Report, 2 July 1993

The Caspian Sea Study Laboratory (a KazNIIMOSK department) has previously done a study regarding storm surge analysis of the northern part of the Caspian Sea together with DHI. The MIKE 21 model has been installed at the laboratory and the staff has been trained in the MIKE 21 model by DHI.  Naturally, they expressed their keen interest in the modelling activities of the project and the staff seems capable of doing the hydrodynamic modelling.  Data (flow and water quality) for Ural and Volga were handed over to Consultant. 

Caspian Environment Programme – Regional Centre for Pollution Control





































Estimated pollution loading to the Caspian Sea (preliminary)





































Discharge from Rivers





















Ref 1
Ref 2

















Yearly
Yearly














Name
Lat
Long
cu km
cu km
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Okt
Nov
Dec
Sum


















cu km

Volga Hydrograph 1981




7000
8000
8500
9000
22000
15000
7500
7000
6500
6500
7000
7000
291,708











Distributed from Ref 2








Volga
 
 
241
237
5687
6500
6906
7312
17874
12187
6093
5687
5281
5281
5687
5687
237

Ural


8,1
8,1
194
222
236
250
611
417
208
194
180
180
194
194
8,1

Kura


13
16,8
403
461
490
518
1267
864
432
403
374
374
403
403
16,8

Terek


8,5
7,4
178
203
216
228
558
381
190
178
165
165
178
178
7,4

Sulak


4
4,5
108
123
131
139
339
231
116
108
100
100
108
108
4,5

Samur



2,7
65
74
79
83
204
139
69
65
60
60
65
65
2,7

"Western coastline"



2,1
50
58
61
65
158
108
54
50
47
47
50
50
2,1

"Southern coastline"



10,1
242
277
294
312
762
519
260
242
225
225
242
242
10,1

Others


13,7















Sum


288,3
288,7
6927,82
7917,51
8412,35
8907,19
21773,1
14845,3
7422,66
6927,82
6432,97
6432,97
6927,82
6927,82
288,7

Surface area (km2)


410000
378400














Precipitation (200 mm/y)


82,0
75,7














Total


370,3
364,4

































Ref 1:
UNDP/UNEP/WB Joint mission to the Caspian Region - Mission Report

















Ref 2:
Kaplin, P., The Caspian: Its past, present and future. In Enclosed Seas and Large Lakes of Eastern Europe and Middle Asian, Mandych, A.F. (editor), 1995, pp 71-117




































Loadings from Rivers
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Name
Lat
Long
Conc.
 
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Okt
Nov
Dec
Sum




mg/l

Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes

BOD:









Distributed from Ref 2








Volga
 
 
2
 
29892
34162
36297
38432
93946
64054
32027
29892
27757
27757
29892
29892
474000

Ural


2
 
1022
1168
1241
1314
3211
2189
1095
1022
949
949
1022
1022
16200

Kura


2
 
2119
2422
2573
2724
6659
4541
2270
2119
1968
1968
2119
2119
33600

Terek


2
 
933
1067
1133
1200
2933
2000
1000
933
867
867
933
933
14800

Sulak


2
 
568
649
689
730
1784
1216
608
568
527
527
568
568
9000

Samur


2
 
341
389
414
438
1070
730
365
341
316
316
341
341
5400

"Western coastline"


2
 
265
303
322
341
832
568
284
265
246
246
265
265
4200

"Southern coastline"


2
 
1274
1456
1547
1638
4004
2730
1365
1274
1183
1183
1274
1274
20200

Others


 















Sum


 
 
36413
41614
44215
46816
114440
78027
39014
36413
33812
33812
36413
36413
577400




















Total-N









Distributed from Ref 2








Volga
 
 
1
 
14946
17081
18149
19216
46973
32027
16014
14946
13878
13878
14946
14946
237000

Ural


1
 
511
584
620
657
1605
1095
547
511
474
474
511
511
8100

Kura


1,2
 
1271
1453
1544
1635
3996
2724
1362
1271
1181
1181
1271
1271
20160

Terek


1
 
467
533
567
600
1467
1000
500
467
433
433
467
467
7400

Sulak


1
 
284
324
345
365
892
608
304
284
264
264
284
284
4500

Samur


1
 
170
195
207
219
535
365
182
170
158
158
170
170
2700

"Western coastline"


1
 
132
151
161
170
416
284
142
132
123
123
132
132
2100

"Southern coastline"


1
 
637
728
773
819
2002
1365
682
637
591
591
637
637
10100

Others


 















Sum


 
 
18418
21049
22365
23681
57886
39468
19734
18418
17103
17103
18418
18418
292060




















Total-P









Distributed from Ref 2








Volga
 
 
0,2
 
2989
3416
3630
3843
9395
6405
3203
2989
2776
2776
2989
2989
47400

Ural


0,2
 
102
117
124
131
321
219
109
102
95
95
102
102
1620

Kura


0,074
 
78
90
95
101
246
168
84
78
73
73
78
78
1243

Terek


0,2
 
93
107
113
120
293
200
100
93
87
87
93
93
1480

Sulak


0,2
 
57
65
69
73
178
122
61
57
53
53
57
57
900

Samur


0,2
 
34
39
41
44
107
73
36
34
32
32
34
34
540

"Western coastline"


0,2
 
26
30
32
34
83
57
28
26
25
25
26
26
420

"Southern coastline"


0,2
 
127
146
155
164
400
273
136
127
118
118
127
127
2020

Others


 















Sum


 
 
3508
4009
4259
4510
11024
7517
3758
3508
3257
3257
3508
3508
55623




















Hydrocarbon









Distributed from Ref 2








Volga
 
 
0,5
 
7473
8541
9074
9608
23486
16014
8007
7473
6939
6939
7473
7473
118500

Ural


0,1
 
51
58
62
66
161
109
55
51
47
47
51
51
810

Kura


0,1
 
106
121
129
136
333
227
114
106
98
98
106
106
1680

Terek


0,1
 
47
53
57
60
147
100
50
47
43
43
47
47
740

Sulak


0,1
 
28
32
34
36
89
61
30
28
26
26
28
28
450

Samur


0,1
 
17
19
21
22
54
36
18
17
16
16
17
17
270

"Western coastline"


0,1
 
13
15
16
17
42
28
14
13
12
12
13
13
210

"Southern coastline"


0,1
 
64
73
77
82
200
136
68
64
59
59
64
64
1010

Others


 















Sum


 
 
7799
8913
9470
10027
24511
16712
8356
7799
7242
7242
7799
7799
123670

Point Sources


Estimated pollution loading to the Caspian Sea (preliminary)















Q
Q
BOD
Total-N
Total-P
Hydrocar
BOD
Total-N
Total-P
Hydrocar

No.
Country
City

mio m3/d
m3/s
mg/l
mg/l
mg/l
mg/l
tonnes
tonnes
tonnes
tonnes

9
AZ
Baku Area

1
11,6
200
80
8
12
73000
29200
2920
4380

10
AZ
Sumkait

0,2
2,3
200
80
8
12
14600
5840
584
876
















11
RUS
Machatschkala

0,1
1,2
200
80
8
12
7300
2920
292
438





 










12
RUS
Astrachan

0,05
0,6
200
80
8
12
3650
1460
146
219
















13
KAZ
Atyrau

0,5
5,8
200
80
8
12
36500
14600
1460
2190
















14
KAZ
Aktau

0,5
5,8
200
80
8
12
36500
14600
1460
2190
















15
TUR
Turkmenbashi

0,5
5,8
200
80
8
12
36500
14600
1460
2190
















16
IRA
Bandar Anzeli

4
46,3
200
80
8
12
292000
116800
11680
17520
















Sum 



7
79,3




500050
200020
20002
30003

3
1

