
• Remote Sensing:  

InSAR, Optical, Thermal 

Imagery, Multispectral and 

Hyperspectral Imagery

• Surveying and 3D 

Modeling: UAVs, LiDAR, 

Laser Scanning, Radar, 

Total Stations, GNSS

• Sur�ace and Sub-sur�ace 

Sensors: Fiber Optics Sensors, 

Environmental & Geotechnical 

Instrumentation 

• NexaWave Iot Dataloggers

DATA COLLECTION

DATA INTEGRATION

• Cross-plat�orm seamless data integration 

across diverse sources �rom sensors to 

surveying to satellite data. 

• Dynamic data visualisation 

• AI & Machine Learning integration 

CONTINUOUS MONITORING

• Predictive Intelligence

• Advanced Visualization

• Automatic Reporting

• Customizable Dashboards

DATA ANALYSIS & UNDERSTANDING

• Data Reporting

• Data Visualization

• GIS integration

• Digital Twins

• Data Validation

RISK ASSESSMENT AND 
ALARM MANAGEMENT SYSTEM

• Proqio's Early Warning System

• Integration with Asset

   Risk Assessment Systems

• Control, Sa�ety, Flexibility

The total asset safety solution integrating metasensing,
monitoring, and visualization for Dam Projects.



DATA COLLECTION

Thi� �t�p involv�� 
�xt�n�iv� data 
coll�ction u�ing 
�p�cializ�d 
m�a�ur�m�nt 
t�chnologi�� �or 
dam monitoring. 
Th��� t�chnologi�� 
ar� ����ntial �or 
capturing d�tail�d 
imag��, �ci�nti�ic 
param�t�r�, and 
topographical data, 
crucial �or accurat� 
monitoring, �a��ty, 
and op�rational 
�ffici�ncy in dam 
�nvironm�nt�.

��a�ur�m�nt T�chnologi��:
• R�mot�, Sur�ac�, or Sub-Sur�ac� Data Coll�ction: Tailor�d to your dam�’ �p�ci�ic g�ological and   
   �tructural charact�ri�tic�, including th�ir �urrounding �nvironm�nt�.

��thod� o� Data Coll�ction:
• Hi�torical Data Coll�ction: Utilizing �at�llit� data and �it� inv��tigation� to analyz� pa�t g�ological   
   chang�� and a����� th� �tructural int�grity o� dam ar�a�.
• R�al-Tim� Data Coll�ction: Employing �ib�r optic, g�ot�chnical and �nvironm�ntal ��n�or� �ith data   
   aqui�ition �y�t�m�, r�mot� ��n�ing t�chniqu�� and �urv�ying tool��or dam monitoring and �a��ty   
   a�����m�nt�.

K�y T�chnologi�� Employ�d:
• Sat�llit�� and A�rial V�hicl��: Equipp�d �ith �p�cializ�d ��n�or� lik� LiDAR, radar, and optical   
   cam�ra� �or high-r��olution imaging, critical �or monitoring �at�r l�v�l�, �tructural chang��, and   
   pot�ntial ri�k� around dam ar�a�.
• S�n�or�: Includ� g�ot�chnical ��n�or�, �nvironm�ntal ��n�or�, and �ib�r optic� calibrat�d �or   
   dam-�p�ci�ic param�t�r� lik� �at�r pr���ur�, inclination, and ���pag� d�t�ction.
• Surv�y Equipm�nt: Tool� adapt�d �or dam ar�a�’ uniqu� t�rrain and op�rational r�quir�m�nt�.

R�mot� S�n�ing T�chniqu��:
• InSAR and DInSAR: For mapping ground d��ormation and d�t�cting pot�ntial in�tability around dam   
   ar�a�.
• Optical and Th�rmal Imag�ry: For monitoring chang�� in land cov�r, d�t�cting h�at anomali��, and   
   a�����ing �oil moi�tur� l�v�l� in ar�a� �urrounding th� dam.
• Radar Data: U��d �or m�a�uring �ur�ac� d��ormation and id�nti�ying pot�ntial ri�k ar�a� n�ar dam�.

Advanc�d Surv�ying and 3D �od�lling:
• UAV Surv�ying: For high-r��olution data coll�ction and proc���ing around dam ar�a�, u�ing HD, IR,   
   and Th�rmal Cam�ra�.
• LiDAR, Scann�r, and Radar Surv�ying: Providing d�tail�d topographical and �nvironm�ntal data   
   crucial �or dam �a��ty and maint�nanc�.
• Automatic Total Station and GNSS/GPS �onitoring: For pr�ci�� location tracking and mov�m�nt   
   analy�i� in dam monitoring.

Compr�h�n�iv� In�trum�ntation Sy�t�m:
• Fib�r Optic�: Including di�tribut�d �ib�r optic� �or r�al-tim� monitoring o� �tructural chang�� in and   
   around dam�.
• Environm�ntal S�n�or�: Such a� ��ath�r �tation� �or monitoring atmo�ph�ric condition� and climat�  
   impact on dam ar�a�.
• G�ot�chnical and Structural H�alth �onitoring S�n�or�: D�v�lop�d �or robu�t p�r�ormanc� in dam   
   monitoring application�.
• Sub�ur�ac� ��a�uring Tool�: A multi-��n�or approach to monitor condition� aff�cting th� int�grity   
   and �a��ty o� dam�.

K�y �onitoring Param�t�r� �or S�n�or�:
• Wat�r L�v�l and Pr���ur�: Critical �or monitoring dam �a��ty, u�ing pi�zom�t�r�.
• Lat�ral �ov�m�nt and Inclination: �onitor�d �ith in-plac� inclinom�t�r� and tilt m�t�r� to d�t�ct   
   pot�ntial �tructural mov�m�nt.
• D��ormation and S�ttl�m�nt: Track�d u�ing �xt�n�om�t�r�, crack, and joint m�t�r�, and cr��p m�t�r�  
   �or �tructural h�alth monitoring o� dam�.
• Load/Forc�: A������d by c�nt�r hol� load c�ll� and r��i�tanc� �train gag�.
• Rain�all and W�ath�r: �onitor�d through rain gaug�� and ��ath�r �tation� to a����� th�   
   �nvironm�ntal impact on dam �tability.
• S��pag�: �onitor�d u�ing automatic ���pag� monitoring ��n�or� to d�t�ct �at�r l�akag�.
• Vibration L�v�l�: To monitor th� impact o� natural ��i�mic activity and op�rational vibration� on dam�.
• T�mp�ratur�: To monitor t�mp�ratur� chang�� acro�� th� in�ra�tructur�.
• Scour and Corro�ion: �onitoring �y�t�m� to a����� th� int�grity o� dam �tructur�� �xpo��d to �at�r   
   and �nvironm�ntal �l�m�nt�.

N�xaWav� IoT Int�gration:
• Data Logg�r� and Communication Sy�t�m�: Compatibl� �ith a �id� rang� o� ��n�or� �or   
   compr�h�n�iv� data coll�ction and tran�mi��ion, tailor�d �or dam monitoring.

Vi�ual In�p�ction and Ar�a Analy�i�:
• R�gular in�p�ction� to id�nti�y pot�ntial ri�k� in dam ar�a�, �uch a� �tructural ��akn�����, �at�r   
   ���pag�, or �nvironm�ntal chang��.

The total asset safety solution integrating metasensing,
monitoring, and visualization for Dam Projects.



DATA 
INTEGRATION 
THROUGH 
PROQIO
   
In�initu�, l�v�raging 
th� Proqio plat�orm, 
�n�ur�� �ff�ctiv� 
data int�gration 
tailor�d to th� 
uniqu� n��d� o� 
dam monitoring. 
Thi� int�gration 
�acilitat�� 
u��r-�ri�ndly and 
cu�tomizabl� 
r�porting, 
augm�nt�d �ith AI 
algorithm� that 
prompt tim�ly 
action� crucial �or 
dam �a��ty and 
op�rational 
�ffici�ncy.

Cor� Functionality o� Proqio in Dam �onitoring Cont�xt:
• Cro��-Plat�orm Data Int�gration o� Div�r�� Data Sourc��: Proqio combin�� data �rom variou�   
   ��n�or�, advanc�d �urv�ying �quipm�nt, �at�llit� imag�ry, and GIS lay�r�. Thi� int�gration i� ����ntial  
   �or providing a compr�h�n�iv� vi�� o� th� dam'� �tatu�, �n�uring ��aml��� m�rging o� data �rom   
   variou� plat�orm� �uch a� digital mod�l� o� dam�, �tructural h�alth monitoring �y�t�m�, hydrological   
   data, and �nvironm�ntal impact a�����m�nt�.
• Cu�tomizabl� Data R�pr���ntation �or your b��d�: Proqio off�r� a vari�ty o� vi�ualization option�   
   �p�ci�ically �or dam monitoring, including 3D mod�l� o� dam�, hydrological map�, tr�nd analy�i�, and   
   int�ractiv� da�hboard�. Th��� cat�r to th� div�r�� r�quir�m�nt� o� dam manag�m�nt and �a��ty   
   �tak�hold�r�.
• AI and �achin� L�arning Adapt�d �or A���t Sa��ty: Th� AI and �L capabiliti�� o� Proqio ar� �p�cially  
   tun�d �or analyzing larg� data ��t� r�l�vant to dam�, �ocu�ing on a�p�ct� lik� �at�r l�v�l�, �tructural   
   int�grity, and �nvironm�ntal �actor�. Th��� t�chnologi�� ar� k�y in �or�ca�ting ri�k�, pr�dicting   
   pot�ntial �tructural i��u��, and planning �or �utur� chall�ng�� in dam manag�m�nt.

B�n��it� o� U�ing Proqio:
• Cu�tomizabl� and Sch�dul�d R�porting: Tailor�d to m��t th� �p�ci�ic r�porting n��d� o� dam   
   op�ration�.
• Alarm Sy�t�m �or Early Warning: An advanc�d alarm �y�t�m int�grat�d �ithin Proqio vital �or �arly   
   d�t�ction o� pot�ntial ri�k� in dam �tructur�� or �urrounding ar�a�, th�r�by �nhancing proactiv� ri�k   
   manag�m�nt.
• R�al-Tim� Da�hboard� �or In�tant In�ight�: Provid�� virtual da�hboard� �or r�al-tim� monitoring o�   
   dam�, off�ring in�tant in�ight� into �a��ty, �tructural int�grity, and �nvironm�ntal condition�.
• Fl�xibility, Control, and S�curity Ov�r Dam A���t�: Enabl�� u��r� in dam op�ration� to manag� data   
   in �ay� that b��t �uit th�ir �it�-�p�ci�ic n��d�, �n�uring control and ��curity ov�r th��� critical a���t�.
• Scalability and Cu�tomization: Proqio'� �calability allo�� cu�tomization according to diff�r�nt dam   
   typ�� and �nvironm�ntal condition�, aligning �ith vari�d op�rational �cal�� and �a��ty r�quir�m�nt�.

Sp�cializ�d Application �or Dam �onitoring:
• Proactiv� �onitoring o� Structural and Hydrological Int�grity: Proqio i� particularly b�n��icial �or   
   monitoring th� �p�ci�ic condition� o� dam�, �upporting a proactiv� approach to �a��ty and �ffici�ncy.
• Enhanc�d Pr�dictiv� �aint�nanc�: L�v�raging AI and �L algorithm� �ith �p�cializ�d dam data,   
   Proqio �igni�icantly improv�� th� capability to pr�dict and mitigat� pot�ntial ri�k� b��or� th�y b�com�  
   critical.
• En�uring Sa��ty and Int�grity in Dam Op�ration�: Proqio play� a critical rol� in �n�uring dam�’ �a��ty   
   and �tructural int�grity. It� advanc�d data int�gration, r�al-tim� control, and monitoring capabiliti��   
   cr�at� a robu�t plat�orm �or �ff�ctiv� ri�k manag�m�nt in dam monitoring.

The total asset safety solution integrating metasensing,
monitoring, and visualization for Dam Projects.



DATA ANALYSIS & 
UNDERSTANDING

Thi� pha�� �ocu��� 
on th� 
compr�h�n�iv� 
analy�i� and 
und�r�tanding o� 
coll�ct�d data, 
tailor�d �or dam 
monitoring. Accurat� 
int�rpr�tation o� thi� 
data i� crucial �or 
in�orm�d 
d�ci�ion-making and 
�ff�ctiv� ri�k 
manag�m�nt in dam 
op�ration�.

K�y Compon�nt� o� Data Analy�i� and Und�r�tanding:

Chang� D�t�ction:
• �onitoring chang�� ov�r tim� in critical param�t�r� monitor�d �or dam �a��ty.
• Utiliz�� data �rom ��n�or�, advanc�d �urv�ying, and r�mot� ��n�ing t�chniqu�� to d�t�ct �tructural   
   chang��, �at�r l�v�l�, and pot�ntial ���pag� or �ro�ion.

Data R�porting:
• Automatic or Sy�t�matic r�porting o� �inding� and in�ight� d�riv�d �rom th� analy�i� o� dam   
  monitoring data.
• K��p� all �tak�hold�r�, including dam op�rator�, �ngin��r�, and �a��ty official�, in�orm�d �ith th�   
   lat��t in�ormation.

Data Und�r�tanding:
• In-d�pth analy�i� o� data to und�r�tand und�rlying hydrological and �tructural patt�rn� o� th� dam.
• Id�nti�ying �ubtl� chang�� in dam int�grity, analyzing �at�r pr���ur� condition�, and pinpointing   
   pot�ntial ��akn����� or ri�k ar�a�.

Data Validation:
• En�uring th� accuracy and r�liability o� coll�ct�d data through rigorou� validation proc�����.
• Cro��-r���r�ncing diff�r�nt data �ourc�� to con�irm �inding� and minimiz� �al�� alarm� in ri�k   
   d�t�ction.

GIS Int�gration:
• ��rging coll�ct�d data �ith GIS lay�r� to �nhanc� �patial analy�i� and vi�ualization �p�ci�ic to dam   
   ar�a�.
• Provid�� a compr�h�n�iv� g�ographical cont�xt, crucial in a�����ing ri�k-pron� ar�a� and �trat�gizing  
   mitigation �ffort�.

Digital T�in�:
• Cr�ating digital t�in� o� dam �tructur�� �or a virtual r�pr���ntation, aiding in d�tail�d �xamination and  
   �c�nario planning.
• Allo�� �tak�hold�r� to int�ract �ith and analyz� th� dam �tructur� and �urrounding ar�a� �ff�ctiv�ly.

E�tabli�hing Sy�t�m� �or Su�c�ptibility D�t�rmination:
• D�v�loping �y�t�m� to id�nti�y ar�a� �ithin and around th� dam mor� �u�c�ptibl� to ri�k� �uch a�   
   �tructural �ailur��, �at�r in�iltration, or �nvironm�ntal impact.
• Aid� in �ocu��d monitoring and impl�m�ntation o� pr�v�ntiv� m�a�ur��.

Su�c�ptibility �apping� �or Dam�:
• Static �apping�: Illu�trat� inh�r�nt ri�k� in dam �tructur��, con�id�ring hi�torical data and �tructural   
   analy�i�.
• Dynamic �apping�: Adapt �u�c�ptibility valu�� ba��d on dynamic �actor� lik� �at�r l�v�l chang��,   
   r�c�nt ��ath�r �v�nt�, and op�rational activiti��.

Importanc� in In�ra�tructur� �onitoring:
• This step is critical in trans�orming raw data into actionable intelligence, enabling dam operators to   
   preemptively identi�y potential risk areas.
• Supports the implementation o� necessary precautions and mitigative actions to ensure the sa�ety and   
   operational continuity o� dam structures.

The total asset safety solution integrating metasensing,
monitoring, and visualization for Dam Projects.



RISK 
ASSESS�ENT AND 
ALAR� 
�ANAGE�ENT 
SYSTE�

Thi� critical pha�� in 
th� In�initu� 
approach �or dam� 
involv�� conducting 
compr�h�n�iv� ri�k 
a�����m�nt� and 
impl�m�nting an 
�ff�ctiv� alarm 
manag�m�nt 
�y�t�m. Thi� �t�p i� 
pivotal �or 
id�nti�ying high-ri�k 
ar�a� �ithin dam 
op�ration� and 
�ormulating 
pr�v�ntiv� 
�trat�gi�� to 
mitigat� th��� ri�k�.

Critical Compon�nt� o� Ri�k A�����m�nt and Alarm �anag�m�nt:

Analyzing Coll�ct�d Data �or Ri�k A�����m�nt:
• Utiliz�� all data gath�r�d �rom pr�viou� �t�p� to a����� pot�ntial ri�k� in dam ar�a�, �ocu�ing on   
   �tructural int�grity, �at�r pr���ur� manag�m�nt, and �nvironm�ntal impact.
• Id�nti�y ar�a� �ith a high lik�lihood o� �tructural �ailur��, hazardou� ���pag�, or oth�r dam-r�lat�d   
   incid�nt�.

Proqio Warning Sy�t�m via Alarm�:
• An advanc�d alarm �y�t�m int�grat�d �ithin th� Proqio plat�orm, �p�ci�ically tailor�d �or dam   
   monitoring.
• Provid�� tim�ly al�rt� and �arning� ba��d on th� ri�k a�����m�nt r��ult�, crucial �or �arly d�t�ction o�  
   pot�ntial i��u�� in dam �tructur��.

Int�gration �ith A���t Ri�k �anag�m�nt Sy�t�m�:
• Align� and compl�m�nt� dam-�p�ci�ic ri�k a�����m�nt protocol� and �xi�ting alarm �y�t�m�.
• Enhanc�� th� ov�rall �ff�ctiv�n��� o� th� dam monitoring �y�t�m through thi� collaborativ� and   
   int�grat�d approach.

Int�gration �ith Oth�r Di�a�t�r �anag�m�nt Sy�t�m�:
• En�ur�� that th� dam alarm �y�t�m �ork� in conjunction �ith broad�r di�a�t�r manag�m�nt and   
   �m�rg�ncy r��pon�� �y�t�m�.

F�atur�� o� th� Alarm �anag�m�nt Sy�t�m:
• Control: �aintain� con�tant �urv�illanc� and control ov�r dam �tructur�� �or imm�diat� action �h�n   
   n��d�d.
• Sa��ty: Prioritiz�� th� �a��ty o� th� dam, it� op�rational �taff, and �urrounding communiti��.
• Fl�xibility: Adapt� to diff�r�nt �c�nario� and ri�k l�v�l� in dam monitoring, providing tailor�d r��pon���  
   ba��d on th� ��v�rity o� th� a������d ri�k.

Planning Pr�v�ntiv� ��a�ur��:
• Ba��d on ri�k a�����m�nt�, �trat�gi�� and m�a�ur�� ar� plann�d to mitigat� pot�ntial impact� in   
   dam ar�a�.
• Involv�� r�al-tim� communication and r��pon�� protocol�, coordinating �ith dam manag�m�nt,   
   �m�rg�ncy ��rvic��, and oth�r r�l�vant �tak�hold�r� �or impl�m�nting th��� m�a�ur��.

Importanc� in Dam �onitoring:
• Thi� �t�p i� ����ntial in tran�itioning �rom monitoring and analy�i� to actionabl� r��pon��� �ithin th�   
   dam ��ctor.
• It play� a k�y rol� in pr��mptiv�ly al�rting and mobilizing r��pon�� t�am�, contributing to th�   
   pr�v�ntion o� dam �ailur��, minimizing �nvironm�ntal impact, and �n�uring th� �a��ty o� do�n�tr�am  
   ar�a�.

The total asset safety solution integrating metasensing,
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CONTINUOUS 
�ONITORING AND 
PREDICTIVE 
INTELLIGENCE

Th� �inal �t�p in th� 
In�initu� approach, 
no� tailor�d �or dam 
monitoring, 
�mpha�iz�� 
continuou� vigilanc� 
and th� l�v�raging 
o� pr�dictiv� 
int�llig�nc�. Thi� 
pha�� i� crucial �or 
maintaining an 
up-to-dat� 
und�r�tanding o� 
dam condition� and 
proactiv�ly 
managing pot�ntial 
ri�k� a��ociat�d 
�ith dam 
op�ration�.

K�y Compon�nt� o� Continuou� �onitoring and Pr�dictiv� Int�llig�nc�:

Continuou� �onitoring:
• Ongoing �urv�illanc� o� dam �tructur�� and �urrounding ar�a� to d�t�ct chang��, mov�m�nt�, or   
   pot�ntial �ailur��.
• R�gular updat�� to ri�k a�����m�nt� ba��d on th� lat��t monitoring data, �n�uring th� monitoring   
   �y�t�m r�main� accurat� and r�l�vant.
• K�y �ocu� on �at�r l�v�l�, �tructural int�grity, ���pag�, and �nvironm�ntal �actor� aff�cting th� dam.

Pr�dictiv� Int�llig�nc�:
• Utilizing coll�ct�d data to �or�ca�t pot�ntial �c�nario� �p�ci�ic to dam �tability and op�rational �a��ty.
• Aid� in pr�dictiv� maint�nanc� and r�al-tim� monitoring, �nhancing pr�par�dn��� �or dam-�p�ci�ic   
   chall�ng��.

R�porting and Da�hboard�:
• Employing Proqio to provid� compr�h�n�iv� r�porting and r�al-tim� da�hboard�, tailor�d �or dam   
   monitoring.
• Enabl�� �a�y acc��� to curr�nt data and in�ight� �or dam op�rator�, �ngin��r�, and �a��ty official�,   
   �nhancing communication and d�ci�ion-making.

Advanc�d Vi�ualization T�chniqu��:
• Off�ring imm�r�iv� and int�ractiv� vi�ual r�pr���ntation� o� dam-r�lat�d data.
• Facilitat�� a d��p�r und�r�tanding o� compl�x data ��t� through tool� �uch a� 3D mapping, digital   
   t�in� o� dam �tructur��, and oth�r vi�ualization t�chnologi��.

B�n��it� o� Continuou� �onitoring and Pr�dictiv� Int�llig�nc�:
• Enhanc�d A�ar�n���: Con�tant monitoring o� th� dam'� op�rational �tat�, id�nti�ying pot�ntial ri�k�   
   �arly.
• Proactiv� Ri�k �anag�m�nt: Enabl�� dam authoriti�� and �tak�hold�r� to tak� proactiv� �a��ty   
   m�a�ur�� ba��d on pr�dictiv� in�ight�.
• In�orm�d D�ci�ion-�aking: Support� ��ll-in�orm�d d�ci�ion� through continuou� data flo� and   
   advanc�d vi�ualization, crucial �or dynamic dam �nvironm�nt�.

Importanc� in Dam Op�ration�:
• En�ur�� th� monitoring �y�t�m i� dynamic and adaptabl� to changing condition� in dam          
   �nvironm�nt�.
• Promot�� a proactiv� approach to dam ri�k manag�m�nt, �hi�ting �rom a r�activ� to a pr�v�ntiv�   
   paradigm.
• Enhanc�� th� capability to r��pond ��i�tly and �ff�ctiv�ly to �m�rging �ituation� or chang�� in dam   
   condition�.

En�uring R�liability and Accuracy:
• R�gular calibration and maint�nanc� o� dam monitoring �quipm�nt and �y�t�m� ar� crucial �or   
   accuracy and r�liability.
• Continuou� r��in�m�nt o� AI mod�l� and algorithm�, incorporating n�� data and in�ight� �or mor�   
   accurat� pr�diction� and ri�k a�����m�nt� in dam monitoring.

The total asset safety solution integrating metasensing,
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Conn�cting Data, Exp�rti�� & T�chnology to Build & Prot�ct ��ga�tructur�� & Natural R��ourc�� 

Why Encardio?

In�initu� acro�� div�r�� application�

Only Corporation
�ith all in-hou��

capabiliti��

Singl� Point o� 
Contact acro��
all your n��d�

50+ Y�ar�
1000+ Proj�ct�

Unparall�l�d Exp�rti��

Highly quali�i�d
Engin��r�

Dams

Mining Tunnels Transportation

Construction &
Civil In�rastructure

Bridges

Landslides &
Disaster Management

Energy

Environmental
Monitoring

Pipelines Structural Health
Monitoring

Smart Cities
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