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Resolution of the workshop «Prospects of the Introduction of Scientific
Achievements in Advanced Agriculture Practice» concerning the
environmental problems of Lake Batur

1. Our workshop determines the following causes of Lake Batur pollution:
¢ surface washout (storm-water) from agricultural areas (nutrients, pesticides, dissolved

organic substances) and ~

Bali-Indonesia, Apeil 18%, 2019

¢ domestic sewage water bk b
substances, suspended s 1. Project Manager, Dr.Sc., Prof. (MSU, Russi W\.mllu\lulwunllml
¢ extensive fish farmine
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Head of GIS Development AEUES
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We collect data about water bodies, lande, agriculture, households
The data must have coordinates to be placed on the map
Geodatabase unites all data in one structure
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The outcomes are maps and graphs which show the ecological situation in the monitoring area



GIS as tool to present results

b ‘r__'__ b _T__.__ e8| & f__.__ b b cf b r__;_ b Y b ‘r..'__ 6 W”f‘.- COUNT OF WATER SAMPLES FOR RIVER BA

AirSungai_2011_ AirSungai_2011_ AirSungai_2011_ AirSungai_2011_ AirSungai_2011_ AirSungai_2011_ AirSungai_2011_ AirSungai_2011_ AirSungai_2011_ AirSungai_2011_
MAX_DO_mglL PMAX_FecalColif MAX_FreeChlori MAX_NH3_MN_mg MAX_MNO2Z M. mg MAX MO3 MN.mg MAX OilAndFat.  MAX_Phencol_mg MAX_TDS_mgL MAX_TotalColif

L L L L (LIG)
-
o
- = & s & F2 P o 5 P P <§(
i 1 i < ) ) = (¢ e | | o = 2016
= v E i =2 ¥ E y £ v £ ¥ = ¥ E 4 £ E i3
6 "—le e e "6 e "—le & "——le & " § = 2014
AirSungai_2012_ AirSungai_2012_ AirSungai_2012_ AirSungai_2012_ AirSungai_2012_ AirSungai_2012_ AirSungai_2012_ AirSungai_2013_ AirSungai_2013_ AirSungai_2013_
MAX_Detergent_ MAX_DO_mgL MAX_Fe_mgl MAX_FreeChlori MAX_MO3_MN_mg MAX_TotalColif MAX_TotalP_mg MAX_BOD_mglL MAX_Cd_mgl MAX_COD_mgL =
L L = . m 2013
S WG
. . . . o HE B ﬂ i E H B H 2012
g Sge Qe A S@e) @ g Qe e g S & R . w2011
6 "l e e "o e e o e "o " IO \$<>O vi,vx NI $<> % o‘?@‘\
AirSungai_2013_ AirSungai_2013_ AjrSungai_2013_ AirSungai_2013_ AjrSungai_2013_ AirSungai_2013_ AirSungai_2013_ AirSungai_2013_ AirSungai_2013_ AirSungai_2013_ % @ Q $Q> N\ ,\V \5 (_)V" (_)V“ N) @ .2009
MAX_FreeChlori  MAX_NH3_W_mg  MAX_NOZ_N_mg MAX_NO3_MN_mg MAX _OilAndFat.  MAX Phenol_mg  MAX Sulfide_mg  MAX_TDS_mgl MAX_TotalColif MAX_TotalP_mg @‘V ‘V\/ \\V‘ *:(, Q Q(Q \5 $(9
L L L L L @ % <<, o3 c)v %Q\
¥ *

| o | rwp S S SR S S| S| @

° 6 o e e e "o -] "

AirSungai_2014_ AirSungai_2014_ AirSungai_2014_ AirSungai_2014_ AirSungai_2014_ AirSungai_2014_ AirSungai_2014_ AirSungai_2014_ AirSungai_2014_ AirSungai_2014_

MAX_Cr_mgl MAX Cyanide_m  MAX Detergent_ MAX_DO_mgL MAX Fe_mgl MAK_FecalColif MAX FreeChlori MAX_ Mn_mgL MAX NH3 N_mg  MAX NO2 N_mg
g L L

= ,_ With the GIS we can generate so many awesome
. -3 - ?l'g " "-.( s 1 ( Iy ) ] ) e 4 .'}".'-' . .
The only conditiorg WE must collect the monitoring data



How to work with the results
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It is easy to mention that there becomes less red spots.

In these maps it means that the situation becomes better, the rate pollution decreases.

GIS allows to produce such maps uniformly and it is easy to compare them and make conclu
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PhD in Geography,
Leading Researcher in Institute of
Water Problems of RAS
Moscow, Russia,
Consultant of AEU Club

Diffuse pollution i

Deterioration of water quality,
caused by sources that emit

pollutants, which bypass
central water treatment
facilities and/or cannot be
treated

Monitoring ofDiffuse pollution
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Types of Diffuse pollution

.., ¢1 9 21!, hC ¢I M‘\[ 3.BY DURATION OF EXPOSID@

ENTERING THE WATER BODIES

From surface waters and watershed altered
anthropogenically

From groundwaters as a result of their discharge
Aerogenicprecipitation on the water surface
Direct contact of the water body and a source of
pollution;

2.BY POSSIBILITIES TO NEUTRALIZE@

POLLUTION SOURCES

A Possible teliminate;
A Possible tdocalize and treat
A Impossible tdocalize

A Constant pollution sources
A Periodical pollution sources
A Sporadic pollution sources

4.BY THE TYPE OF ECONOMIC
ACTIVITY

agriculture
Residential territories
Industrial sites
transport;

recreation

o To Io Do To I

Coast modification (erosion, building etc.)



Models for calculating the
area runoff module
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Ways to decrease
diffuse runoff from
areas ’




Measurement of microbiological activity emitted
gases Iin a laboratory experimefter the
Intfroduction of a small dose bfnohumatesnto the
soll (from Bali).

‘Soll from Bali + - AlekseyStepanoy
SRR SN R Professor MSU,
Head of the Department of Solil Biology
Faculty of Soil Science,
350 - (b) Consultant of AEU Club
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GHG Emissions

1 Carbon Cred# 1 Tone Carbom
Carbon Balance
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Greenhouse gas monitorimg ecosystems
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FOCUS simulation
models: output data- PEC

(predicted environmental

concentration)
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How does it work?
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Organization ofnolecular biological monitoring
(mcludmg COVHDO virus) in any country
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https://www.peertechz.com/articles/doi10.17352-2455-815X.000029-ijasft.php
https://creativecommons.org/licenses/by/3.0/

Development of water resevoirs
The majority of Moscow reservoirs are for drinking purposes

The reservoirs were created in 1930s

NataliyaShchegolkova
Dr. of biol. Sc. MSU
Creative Director of AEU
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Methods
echo sounder

L' LOWRANCE

<8
il

|
0

air sampling tube
¢cTube GOINe




Layerby-layer samplin@f bottom sediments
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. alculatingthe primary productiorof the lake by

the daily dynamics of dissolved oxygen
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Seismic survegf bottom sediments
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Construction of maps for the
bottom geomorphology
(Moskva river)
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Sampling of bottom sediments for determination of gas composition
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