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Recent activities:
Meeting with Representatives of the US embassy in Bolivia to present our proposal for different PPP socialization workshops for the GLOBE-MOSQUITO project and others.
The summary of the meeting is that we must wait for the remainder of the other countries, since Bolivia does not have the resources to carry out said workshops.
Within the project "EARLY WARNING SYSTEM, LOCAL STRATEGIES AND RISK MANAGEMENT FOR ADAPTATION TO CLIMATE CHANGE IN THE ALTIPLANO" PIA - ACC / UTO 61, in which I participate as a researcher on behalf of SENAMHI and the GLOBE PROGRAM (according to the UTO-SENAMHI agreement), investigations of damage thresholds to quinoa and potato crops were carried out in 6 communities with the support of the Technological University of Oruro UTO. The 6 communities are: Orinoca, Toledo, Condoriri, Corque, Sevaruyo and Tiawanacu.
The following GLOBE Protocols were used:
1. Land Cover Investigations
2. Soil investigations
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A small workshop was held showing the GLOBE-mosquito App and its benefits at the weekly meeting that SENAMHI and the Ministry of Health hold every Wednesday morning.
Regarding the project "EARLY WARNING SYSTEM, LOCAL STRATEGIES AND RISK MANAGEMENT FOR ADAPTATION TO CLIMATE CHANGE IN THE ALTIPLANO" PIA - ACC / UTO 61 in which I participate as a researcher on behalf of SENAMHI and the GLOBE PROGRAM according to the UTO agreement -SENAMHI. The project contemplates 6 communities in Orinoca, Toledo, Condoriri, Corque, Sevaruyo and Tiawanacu.
From September 2016 to July 2018 – Continuous training has been carried out for community farmers, thesis students and UTO research professors in:
1. Basic agro meteorology
2. Agricultural phenology
3. Construction of thresholds for quinoa cultivation
4. Methodology for the articulation of ancient science and modern science, for the construction or inter scientific dialogue.
5. GLOBE protocols related to the topic of thresholds
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Within the project "EARLY WARNING SYSTEM, LOCAL STRATEGIES AND RISK MANAGEMENT FOR ADAPTATION TO CLIMATE CHANGE IN THE ALTIPLANO" PIA - ACC / UTO 61, after continuous training, fieldwork was carried out with the thesis students and farmers in the six communities.
The methodology used was the following:
Step 1. Determine the crops and varieties in each study area close to the weather station no greater than 100 meters.
Step 2. Determine the thermal requirements (optimal, base, critical and lethal temperatures) of the crops for each phenological phase according to the bibliography. Mainly the sums of temperatures (degree-days) for each interphase period of plant development, as well as for the entire growth period.
Step 3. Carry out fieldwork to compare daily maximum and minimum temperatures with the health of the crops in each zone using the data from the Condoriri station and the work of the thesis student Prisma Choqueticlla Jallaza as an example of a community. It was possible to carry out this work initially for two years but the adjustment and calibration for two more years.
Criteria to evaluate Frost thresholds:
· Open apical part
· Sheets together
· Some frozen branches or plants
· Burnt leaves
· Whole plant frozen
Criteria for evaluating maximum temperature thresholds:
• Lax
• withered
Step 4. Determine the water requirements (optimal soil moisture and KC) of the crops for each phenological phase according to the bibliography.
Step 5. Carry out fieldwork to compare daily rainfall, ETC with the health of the crops in each zone. This work could be carried out initially for two years but the adjustment and calibration for two more years.
Criteria for evaluating water requirement thresholds:
· To know the depth of soil moisture.
· The ground must be dug until water is found,
· Measure with a ruler in cm
· Weekly
· The sample must be taken 2 meters from the last measurement.
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Crop damage thresholds have a focus aimed at determining agrometeorological indices for each phenological phase, which ranges from the emergence phase of the first leaves to the harvest phase. In the same way, aspects of the different bioclimatic requirements and the incidence that these have on the growth and development of the crop were considered. In fact, the comparison of requirements in crops with the agrometeorological and agro climatic conditions present at a specific time or season was achieved, allowing the development of adequate methodologies to determine suitable and potential areas for them.
The damage threshold table contains Lethal, Critical, Base, and Optimum Temperatures; Effective Precipitation, correction coefficient Kc, Vegetative Period, Crop in development, this information was made for each phenological phase of the crop for the Orinoca community
Temperature, solar radiation and soil water are the three main meteorological factors that regulate physiological and metabolic processes in crops. The agrometeorological studies carried out contribute to the qualitative and quantitative knowledge of the relationship between agricultural production and time and provide detailed information on the agro climatic elements in their magnitude, frequency and variability.
For a meteorological threat scenario issued by SENAMHI, tables of damage thresholds for the Royal Quinoa crop were constructed in the six communities to carry out analyses:
· Comparison of the data recorded against the crop damage threshold that can lead to an alert, because the different thermal and water requirements necessary for each crop at each phenological stage of its development are not being met. This comparison allows evaluating whether or not the temperatures required by the crops are being met.
· Tolerance of each phenological phase to water deficit; The soil water balance reflects the amount of effective rainfall required for each phenological phase if, for example, the table with thresholds presents a range, which establishes whether or not the "Flowering" phenological phase tolerates water deficit.
· Alert for extreme weather events that cause damage to crops. The thresholds of critical and lethal temperatures are used when a meteorological threat alert (very low or very high temperatures) can affect some crops in certain phenological phases, in this way it is possible to anticipate losses due to wilting due to high temperatures or freezing due to low temperatures, causing significant drops in performance.
Below are the tables obtained from each community.
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The main result of the inter scientific dialogue in the Condoriri community is that in these two agricultural campaigns 2016/2017 and 2017/2018, the yields in the cultivation of quinoa increased by 35%. Likewise, there was 30% less attack by pests and 20% less attack by diseases in the cultivation of quinoa Var. Real.
The project incorporated a holistic vision, participatory research (P.I.), dialogue of knowledge, gender and generation, governance. the IP Revaluation is a qualitative-quantitative methodology that has the role of generating knowledge and/or revaluing local knowledge from the perspective of local actors (community members, producers) for the understanding of reality (material, social, spiritual life), directed towards the search for options for sustainable rural development.
The PIA-ACC-UTO-61 project contributed different methodologies, processes and methods (GLOBE), close to qualitative indices: bio indicators, ancestral knowledge and quantitative indices: crop thresholds, agro climatic and agrometeorological indices and indicators, the methodology can be replicated at the national in following PIAACC projects.
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On August 30, 2018 in the afternoon. The results of the PIA - ACC / UTO 61 were presented, referring to the methodology for the articulation of ancient science and modern science, for the construction or inter scientific dialogue for the Condoriri community. In the NATIONAL CONGRESS OF AGRARIAN SCIENCES AND THE CONGRESS OF CLIMATE CHANGE AND DIALOGUE YOU KNOW in the Faculty of Agricultural, Livestock and Forestry Sciences of the Universidad Mayor de San Simón Cochabamba. More than 13 universities and more than 200 researchers participated.
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For the mosquito GLOBE project:
The help of CADES S.R.L. with the representation of Eng. Carlos Moreira, as well as the collaboration of personnel from the Ministry of Health, on the other hand, the US Embassy in Bolivia also promised its collaboration for the realization of the Mosquito project workshops.
Organizations currently cooperating:
· SENAMHI, Meteorological stations (with GSM real-time transmission) in Orinoca, Toledo, Condoriri, Corque, Sevaruyo and Tiawanacu.
Participating Universities:
· Technological University of Oruro (UTO)
Funded by:
· Students and Teachers of the UTO, project PIA-ACC-UTO-61.
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