Anexanr. 1
Rezumatul activitatii si a rezultatelor obtinute in proiect perioada 2020-2023

»Modificiri si tendinte spatio-temporale ale componentelor de mediu din bazinul

hidrografic Bac sub impactul antropic”
Cifrul proiectului: 20.80009.7007.24
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La etapa | de proiect (2020), au fost stabilite varietdtile de resurse de substante minerale utile
raspandite in aria bazinului. Identificate in teren cele 3 segmente de vale 1n chei aflate Tn aval de
orasul Vatra, la vest de sectorul Petricani si in preajma Garii Visterniceni. Estimata presiunea
demograficd a unor suburbii ale Municipiului Chisindu (impactul major — Stauceni, densitatea
populatiei 775 loc/km?). In rezultatul biotestirii probelor colectate pe cursul raului Bac din raza
municipiului Chisindu s-a constatat ca apa raului din sectorul amonte de Chisindu (soseaua
Balcani) pana la intersectia strazii Mihai Viteazul, nu manifesta efect toxic asupra obiectului-test
(latausii). In sectorul raului de la strada Ismail pan in aval de statia de epurare a apelor uzate (50
m), apa raului manifesta toxicitate acutd asupra organismelor-test. Efectuata analiza a cinci probe
de apa, cu stabilirea celor mai buni indici potabili la izvorul Bacului (Temeleuti, r-nul Calarasi,
24.10.2020). Realizate filmari video cu drona.

Tn cadrul etapei a I1, pe durata anului 2021, au fost identificate in teren si descrise 5 aflorimente
de roci. Elaborate o serie de harti digitale ale bazinului, de ex., modelul numeric al terenului,
indicele de transport al sedimentelor, erozivitatea precipitatiilor. S-au studiat, in baza a 44 probe
de apa, urmatorii componenti chimici: ionii de amoniu (NH4"), nitrit-ionii (NO2), nitrat ionii (NOs
) si fosfat ionii (PO4+%). Acesti componenti chimici ai apelor curgitoare, in mare parte, sunt de
origine antropicd, iar prezenta lor In ecosistemele acvatice modificd esential procesele
biogeochimice si influenteaza hidrobiontii, astfel deregland echilibrul ecologic al ecosistemului.
Studiate Tn teren antrosolurile din suburbia de vest a mun. Chisinau. Respectarea legitatilor fizico-
geografice de baza (influenta latitudinii si altitudinii) este evidentd in variatia spatiala a scurgerii
in general si a scurgerii climatice — n special. Perioada 2021-2040 per ansamblu pe toatd tara se
va caracteriza prin deosebiri foarte mici, sub 3% fatd de perioada de referinta. Este curios faptul
ca pe modificarea temperaturilor si precipitatiilor conform celui mai dur scenariu (SSP5-8.5)
denotd chiar o crestere a scurgerii climatice in limitele 1,0-2,6% fatd de perioada de referinta.
Altfel zis, pana in anul 2040 resursele de apa ale Republicii Moldova nu vor suferi modificari
considerabile conditionate de schimbarile climatice.

Tn anul 2022, etapa 11 de proiect, au fost organizate iesiri in teren la trei aflorimente de roci, cu
desrierea lor (conform algoritmului). A fost realizata harta geologica a bazinului. A fost stabilitd
variatia structurii geologice din cadrul bazinului, in baza corelarii coloanei stratigrafice din partea
superioard a bazinului (forajul 14 din apropierea or. Cornesti) si a coloanei stratigrafice din partea
centrald a bazinului hidrografic Bac (forajul 338 din zona municipiului Chisinau). A fost elaborata
harta GIS cu arealele de alunecari si ravenari din bazin. Au fost calculate mediile lunare, anuale si
multianuale ale numarului de zile cu ceatd, polei, chiciura, viscol si grindinad de la cinci Statii
Meteorologice bazinale/extrabazinale (Cornesti, Codri, Chisinau, Bravicea, Baltata), iar in acest
scop s-au elaborat cinci harti digitale tematice. Au fost stabilite clasele de poluare ale apei si
calculat coeficientul presiunii urbane (Calarasi, Straseni, Chisinau, Anenii-Noi). Elaborata harta




digitala privind erozivitatea solurilor, elaboratd lista speciilor de plante si animale din bazin,
incluse 1n Cartea Rosie (editia 2015) si elaborat tabelul de comparatie in raport cu editia precedenta
a Cartii Rosii (2002).

Tn anul 2023, etapa IV, a fost elaborata lista de masuri de diminuare a riscurilor geomorfologice,
intocmitda lista de masuri de diminare a riscurilor atmosferice, A fost completata lista de
masuri/activitati pentru protectia apelor bazinale Bac, constatindu-se necesitatea stringenta de
dotare a localitatilor rurale si urbane cu sisteme de statii de epurare a apelor poluate, precum si
dezvoltarea retelelor de canalizare. Au fost stabilite sursele majore de poluare a apelor Bacului.
Reprezentarea cartografica a valorificarii terenurilor din bazin (anii 2018, 2020, 2022), a
determinat utilizarea straturilor de date a hartii globale a utilizarii terenului/acoperirii terenului
(LULC) derivata din imaginile ESA (Agentia Spatiald Europeana) Sentinel-2 la o rezolutie de 10
m. Algoritmul genereaza predictii LULC (acoperirea/utilizarea terenurilor) pentru 9 (noud) clase
de acoperire (in conditiile bazinului noi am utilizat 8 (opt), deoarece nu avem clasa zdpezilor si
ghetarilor permanenti).

In scopul promovirii protectiei componentelor de mediu din bazinul hidrografic Bac au fost
elaborate o serie de pliante, filme, prezentarii Power Point si postere, fiind demonstrate la diferite
evenimente (Festivalul Stiintei — ASM in parteneriat cu ANCD, la 10 noiembrie 2023; Ziua
Stiintei, editia a XIII-a — MEC, la 20 noiembrie 2023; Ziua Internationala a Stiintei pentru Pace
si Dezvoltare, UPSC, la 09 noiembrie 2023, etc).
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Stage | of the project (2020) aimed to identify varieties of mineral substances spread across the
basin area. Three valley segments in the downstream of the city of Vatra, west of the Petricani
sector, and in the vicinity of Visterniceni Station were identified in the field. The demographic
pressure of certain suburbs of Chisindu Municipality was estimated (major impact in Stauceni,
population density 775 inhabitants/lkm?). Biotesting of samples collected from the Bac River
within the Chisindu Municipality revealed that the water in the upstream sector of Chisinau
(Balcani Road to the intersection of Mihai Viteazul Street) does not exhibit toxic effects on the
test object (latrines).

In the river sector from Ismail Street to downstream of the wastewater treatment plant station (50
m), the water demonstrates acute toxicity to test organisms. An analysis of five water samples was
conducted, determining the most favorable potable indicators at the source of the Bac River
(Temeleuti, Calarasi district, October 24, 2020). Drone footage was captured during the research.
During Stage 11, throughout the year 2021, five rock outcrops were identified and described in
the field. A series of digital maps of the basin were developed, including the digital elevation
model, sediment transport index, and precipitation erosivity. Chemical analysis of 44 water
samples focused on the following chemical components: ammonium ions (NH4+), nitrite ions
(NO2-), nitrate ions (NO3-), and phosphate ions (PO43-). These chemical components in flowing
waters are largely anthropogenic in origin, and their presence in aquatic ecosystems fundamentally
alters biogeochemical processes, influencing hydrobionts and disrupting the ecological balance of
the ecosystem.

Anthrosols in the western suburb of Chisindu Municipality were studied in the field. Adherence
to fundamental physiogeographic laws (latitude and altitude influences) is evident in the spatial
variation of runoff in general and climatic runoff in particular. The period from 2021 to 2040, as
a whole for the entire country, is projected to exhibit very small differences, remaining below 3%




compared to the reference period. It is noteworthy that even under the most severe scenario (SSP5-
8.5), which involves changes in temperatures and precipitation, climatic runoff is projected to
increase by only 1.0-2.6% compared to the reference period by the year 2040. In other words, the
water resources of the Republic of Moldova are not expected to undergo considerable changes due
to climate change until the year 2040.

In the year 2022, during Stage I11 of the project, field trips were organized to three rock outcrops
with their description conducted according to the specified algorithm. The geological map of the
basin was generated. The variation in the geological structure within the basin was established by
correlating the stratigraphic columns from the upper part of the basin (borehole 14 near the town
of Cornesti) and the central part of the Bac watershed basin (borehole 338 in the area of Chisinau
Municipality). A GIS map depicting areas prone to landslides and erosion within the basin was
developed. Monthly, annual, and multi-year averages of the number of days with fog, ice, freezing
rain, blizzards, and hail were calculated from five Meteorological Stations within and beyond the
basin (Cornesti, Codri, Chisindu, Bravicea, Baltata), and five thematic digital maps were created
for this purpose.

Water pollution classes were determined, and the urban pressure coefficient was calculated for
Calarasi, Straseni, Chisindu, and Anenii-Noi. A digital map was developed regarding soil
erosivity, a list of plant and animal species in the basin included in the Red Book (2015 edition)
was compiled, and a comparison table was prepared in relation to the previous edition of the Red
Book (2002).

In the year 2023, during Stage 1V of the project, a list of measures to mitigate geomorphological
risks was developed, along with a list of measures to mitigate atmospheric risks. The list of
measures and activities for the protection of the Bac watershed was completed, highlighting the
urgent need to equip rural and urban areas with wastewater treatment systems and the expansion
of sewage networks. Major sources of pollution in the Bac waters were identified. The
cartographic representation of land use in the basin (years 2018, 2020, 2022) utilized data layers
from the global land use/land cover (LULC) map derived from ESA (European Space Agency)
Sentinel-2 images at a resolution of 10 m. The algorithm generated predictions for land use/cover
for nine classes (we utilized eight in the context of the basin, as the class of permanent snow and
ice was not applicable).

To promote environmental protection in the Bac watershed, a series of brochures, films,
PowerPoint presentations, and posters were developed. These materials were showcased at various
events, including the Science Festival organized by the Academy of Sciences of Moldova in
partnership with ANCD on November 10, 2023; the 13th edition of Science Day by the Ministry
of Education and Culture on November 20, 2023; and the International Day of Science for Peace
and Development by UPSC on November 9, 2023, etc.




